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EDITORIAL

https://doi.org/10.1590/1806-9282.706EDIT

The challenges of female chronic pelvic pain

Luciano Gibran®*
José Maria Soares Junior?!

The topic of chronic pelvic pain is of paramount importance
to the gynecologist because this entity compromises the qual-
ity of life of women with great prevalence. It is a reason for
professional absenteeism and psychosocial disorders that affect
the relationships of these women in all areas of their daily lives.
The great challenge of the gynecologist in dealing with this entity
is justified by the fact that the cause is often multifactorial and
that commonly the disorders of the reproductive system can be
associated with dysfunctions of the digestive system, urinary
system, and musculoskeletal system.

Chronic pelvic pain is defined as persistent, acyclic pain
perceived through pelvic structures lasting more than 6 months.
It affects around 26% of the female population', and its etiology
may be associated with several diseases, and the concomitant
presentation of pathologies is not uncommon, which occurs in
up to 50% of cases’. Among the main physical causes of pelvic
pain, endometriosis, adenomyosis, irritable bowel syndrome,
chronic interstitial cystitis, myofascial pain syndrome, and pain
associated with venous return insufficiency stand out. However,
it is worth noting that among patients who seek medical care
for chronic pelvic pain, about half will have some history of
sexual, physical, or emotional abuse, with an important effect
on pain modulation and perception. In addition, it is import-
ant to remember that there is an association between chronic
pelvic pain and other non-pelvic disorders such as fibromyal-
gia and migraine’.

The International Society of Chronic Pelvic Pain has created
a reference of symptoms and changes in physical examination
to guide healthcare professionals in possible diagnoses present
in women with chronic pelvic pain. After listening carefully to
the patient’s complaints, characterizing the type of pain, inten-
sity, association with symptoms, triggering, and improvement
factors is essential to aid in the diagnosis and consequently
in the appropriate therapy’. Symptoms and their connection to
the main differential diagnoses are highlighted: association of

, Beatriz Martinelli Menezes Gongalves!

, Edmund Chada Baracat! @,

pain with the menstrual period (endometriosis and adenomy-
osis), cramp-like pain (inflammatory bowel disease), sensations
of shock, burning, and heat (nerve compression), voiding pain
and urgency (interstitial cystitis and urethral syndromes), post-
coital pain and bleeding (cervical neoplasia), postmenopausal
bleeding (endometrial neoplasia), weight loss (malignant and
systemic diseases), and history of multiple surgical approaches
(fibrosis and adhesion)>3.

The Visual Analog Scale (VAS) is the most widely used for
quantifying pain intensity and is extremely useful, including
for post-treatment follow-up and improvement assessment.
There are also symptoms considered “red flags” that should be
prioritized over the investigation because they may be associ-
ated with the presence of neoplasia or serious systemic diseases,
such as rectal bleeding, intestinal symptoms after the age of 50
years, pain that arises after menopause, pelvic mass, suicidal
ideation, excessive weight loss, significant vaginal bleeding
after the age of 40 years, and bleeding after sexual intercourse’.

It is essential to have discernment of the type of pain that
the patient is referring to, if it is a pain related to the illness of
some target organ, which in the vast majority of cases is what
we think, known as nociceptive pain, if the origin of the pain
is central (hypothalamic), known as nociplastic pain, or even
if it is caused by irritation of some peripheral nerve, known as
neuropathic pain®*.

Patients with chronic pain for long periods can be victims
of a process of neuroplasticity, thus changing their perception of
the painful stimulus and amplifying the symptoms at the level
of the central nervous system®. In addition, it is very common
to come across cases of female pelvic pain, with mixed pain,
of multiple origins.

For the treatment of these pains, surgery is often the solu-
tion, requiring the use of alternative therapies such as physio-
therapy with myofascial release for patients with “trigger points”

in the pelvic region, cognitive behavioral therapy, myorelaxant

'Lim_58 laboratério de Ginecologia molecular e estrutural, Disciplina de Ginecologia, Departamento de Obstetricia e Ginecologia, Hospital das
Clinicas, Faculdade de Medicina, Universidade de Sao Paulo - Sdo Paulo (SP), Brazil.
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Female chronic pelvic pain

medications, tricyclic antidepressants, or selective serotonin
reuptake inhibitors and GABA inhibitors (gabapentin and
pregabalin)*’. Great care should be taken with the improper
prescription of opioids for the treatment of chronic pain due
to the risk of addiction to drugs.

Among the various causes of chronic pelvic pain, we highlight
the importance of three main non-gynecological causes: inter-
stitial cystitis, myofascial pain, and irritable bowel syndrome.

INTERSTITIAL CYSTITIS

Interstitial cystitis is defined as a chronic inflammation of the
bladder and urinary tract whose main symptoms are suprapu-
bic pain, dysuria, and urinary urgency. One of the standout
features is pain relief on bladder emptying®. Symptoms of inter-
stitial cystitis are commonly found in patients with chronic pel-
vic pain. In three observational studies of women with pelvic
pain who sought treatment, around 38-84% had symptoms
suggestive of interstitial cystitis””. The diagnosis is exclusion-
ary, which sometimes delays the implementation of treatment.

Mpyofascial pain can arise from changes in the musculoskel-
etal system. Most patients with this etiology for pain have trig-
ger points identified as areas of muscle band contracture that
are very painful on palpation. It is believed that the appearance
of trigger points may also be associated with pelvic misalign-
ment, secondary to postural changes due to the effect of pain
with its perpetuation. That is, they can be both a consequence
and a cause of chronic pelvic pain’.

Irritable bowel syndrome is a disease that alters gastrointesti-
nal functionality and is mostly characterized by abdominopelvic
pain associated with changes in the frequency and formation
of stool. It most often presents in relapses and remissions and
is more common in patients with psychiatric comorbidities.
Although there is no complete understanding of the pathophys-
iology, it is known that there is a hyperstimulus in the central
nervous system with feedback of symptoms'’.

Pelvic varicose veins also represent a concern in the workup
in patients with pelvic pain, as there is a direct relationship
between pelvic pain and venous compression syndromes that
may promote pelvic congestion. This presents as a hard type
of pain with worsening at the end of the day and associated
lower limb edema in most cases'".

Compressive syndromes may be related to the presence of
arteriovenous malformations that hinder the venous return of
the female reproductive system, such as Cockett’s syndrome
(left common iliac vein is compressed between the right com-
mon iliac artery and spine) and Nutcracker syndrome (left renal

vein and superior mesenteric artery and aorta)'’.

2

For the diagnosis, the use of magnetic resonance angiogra-
phy of the abdomen and pelvis with contrast is necessary, and
the treatment requires expertise in the application of stents by
interventional radiology''.

Adenomyosis is also a benign gynecological disease of high
prevalence and may or may not be associated with endometri-
osis, which is considered an important cause of chronic pel-
vic pain with symptoms that vary according to the degree of
involvement"?. It evolves from cyclical pain such as dysmenor-
rhea, which may or may not exacerbate menstrual blood flow,
promote dyspareunia and infertility, and also be considered a
cause of chronic pelvic pain®.

Hormonal treatment with progestogens has good results,
but it is restricted to women without reproductive desire
or with constituted offspring. In cases of pain refractory
to medical treatment and without reproductive desire,
total hysterectomy can be an excellent alternative, but it
is important to make it clear that in cases where there is
an association with deep endometriosis, if it is also not
removed during surgery, there may be the persistence of
all pain symptoms*'2.

According to epidemiological studies, endometriosis rep-
resents around 50% of the causes of chronic female pelvic pain
and is therefore considered the main cause of pelvic pain'2.
In the last 20 years, we have been following the evolution of
non-invasive diagnostic imaging through ultrasound with bowel
preparation and magnetic resonance imaging of cases of deep
peritoneal endometriosis®.

Despite the concept that there is no direct relationship
between the degree of endometriosis involvement and the level
of pain presented by the patient, information on the presence of
the disease through imaging tests is considered a positive pre-
dictor that justifies the cause of pain. In these cases, consid-
ering the absence of some conditions such as reproductive
desire, signs of intestinal or ureteral subocclusion, presence of
large-volume endometriomas, appendix, and ileocecal endome-
triosis, clinical treatment may be chosen instead of immediate

surgical treatment'>*?

, and surgical treatment is restricted to
cases of refractoriness to clinical treatment and to the absolute
indications previously mentioned.

Surgical treatment, on the other hand, is still a great chal-
lenge because deep endometriosis surgery is highly complex
due to the distortion of the anatomy, which can lead to infil-
tration of the retroperitoneum toward vital structures such
as the ureter, large vessels, and autonomic and somatic pelvic
innervation, in addition to intestinal involvement (rectum,
sigmoid, ileum, cecum, and appendix), bladder, and diaphrag-
matic'>!. Therefore, there is a need for a multidisciplinary team
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for complete resection of the disease. For this reason, there is
a very large percentage of patients who undergo suboptimal
surgeries with the persistence of the disease and therefore the
persistence of symptoms.

The use of hormonal therapy in the postoperative period
has been pointed out as a fundamental tool in the attempt to
prevent the secondary recurrence of lesions and symptoms.

Another less frequent cause, but which we cannot rule
out, is pelvic-perineal pain related to damage to the pudendal
nerve that can be caused by accidents, bruising, or more often
by stretching of the nerve associated with childbirth, pelvic
organ prolapse, sports such as cycling, or even patients who
remain seated for long periods'. The pain pattern is often
associated with shock, paresthesia, and burning sensations
and can be relieved with changes in positioning that tend to

decompress the nerve root®. Another therapeutic alternative
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is imaging-guided infiltration of the Alcock canal with local
anesthetics by imaging®.

Female chronic pelvic pain is indeed a huge challenge for
the gynecologist. The latter should be aware of several possible
etiologies, both gynecological and non-gynecological, and may
require expertise in diagnosis that goes beyond organic pain of
organs located in the pelvis and multidisciplinary team effort
for the best treatment in the search for long-lasting results.
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Panel testing may not be sufficient to reveal the etiology of

suspected genetic epilepsy

Josef Finsterer™ @, Fulvio Alexandre Scorza?

Dear Editor,

We read with interest the article by Baris et al., which is a retro-
spective, cross-sectional cohort study on 198 pediatric patients
with refractory epilepsy and global developmental delay enrolled
between July 2018 and July 2021 based on the presence of a
pathogenic variant, as assessed by a panel for mutations in
genes associated with genetic epilepsy’. The most commonly
mutated genes in this cohort were the SCN14 and TBC1D24
genes, followed by the CACNA 1A and KCNQ2 genes'. A patho-
genic variant was detected only in three patients (ALDH7AI,
KCNQ2, and SCNI1A)". It has been concluded that gene pan-
els support the diagnosis of refractory epilepsy, whereas the
undiagnosed conditions remain'. The study is impressive, but
some points require discussion.

The major limitation of the study is that the pathogenicity
of the detected variants was not confirmed by functional or
biochemical analysis but only by in silico testing'. No popula-
tion data, computational data, functional data, or segregation
data were described. Before a variant is classified as pathogenic,
certain criteria as defined by the American College of Medical
Genetics and Genomics and the Association for Molecular
Pathology system must be met?. There are also other classifi-
cation models that should be satisfied which classify genetic
variants as hypomorphic alleles, imprinted alleles, copy num-
ber variants, runs of homozygosity, enhancer variants, and
variants related to traits’.

The second limitation is that a panel testing was performed’,
which has the disadvantage that new mutated genes not included
in the panel may be missed. Panel studies allow only confirm
what has been reported previously, while whole exome sequenc-
ing (WES) or whole genome sequencing (WGS) allows the
detection of a broader spectrum of disease-causing variants.

The third limitation is that panel studies for epilepsy-as-
sociated mutations included only genes located on nuclear
DNA (nDNA). However, a number of mitochondrial dis-
orders (MIDs) due to variants in mitochondrial DNA
(mtDNA) and transmitted through the maternal line man-
ifest phenotypically with epilepsy?. Therefore, it is recom-
mended to screen epilepsy patients not only for nDNA but
also for mtDNA variants in order not to miss a MID with
epilepsy. The best known syndromic MIDs with epilepsy
include mitochondrial encephalopathy, lactic acidosis, and
stroke-like episode (MELAS) syndrome, Leigh syndrome,
Kearns-Sayre syndrome (KSS), and some of the mitochon-
drial DNA depletion syndromes’.

The fourth limitation is that whether the variants occurred
in a homozygous or heterozygous distribution was not reported.
Knowledge of allele dosage is crucial for predicting outcome
and for genetic counselling.

The final limitation is that it was not clarified whether
the detected variants were inherited or occurred sporadi-
cally. To find out whether the variants were inherited or
sporadic, it is imperative to perform family screening for
the causative variants. How many of the 198 patients had
a positive family history of epilepsy? How many had other
first-degree relatives tested for the detected variant of an
index patient?

In summary, the interesting study has limitations that put the
results and their interpretation into perspective. Addressing these
issues would strengthen the conclusions and could improve
the status of the study. To clarify the underlying genetic defect
in patients with suspected genetic epilepsy, it is imperative to
obtain a thorough family history and perform not only panel
tests but also WES and, if inconclusive, WGS.
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There is currently no evidence that high serum leptin and low
insulin-like growth factor-1 levels characterise fibromyalgia

Josef Finsterer™ @, Fulvio Alexandre Scorza?

Dear Editor,

We read with interest Atamer et al.’s article on the serum lev-
els of leptin, growth hormone, insulin-like growth factor-1
(IGF-1), and insulin-like growth factor binding protein-3 in
30 patients with primary fibromyalgia (FM), which were com-
pared with 30 healthy controls'. Serum leptin, tender point
count, visual analogue scale (VAS) score, FM impact ques-
tionnaire score (FMIQS) and Beck depression inventory score
(BDIS) were found to be increased and IGF-1 decreased in
FM patients'. Leptin levels were positively correlated with VAS
score, FMIQS, BDIS, tender point count, and disease dura-
tion' but negatively correlated with IGF-1'. IGF-1 was nega-
tively correlated with age, VAS, FMIQS, BDIS, disease dura-
tion, and tender point count'. It was concluded that increased
serum leptin and decreased IGF-1 levels may be involved in
the pathogenesis of FM'. The study is impressive, but some
points should be discussed.

A limitation of the study is that factors other than FM that
influence the level of the parameters analysed in the study were
not sufficiently considered and discussed. For example, serum
leptin levels depend heavily on the quantity and quality of food
intake. High carbohydrate meals increase leptin levels compared
to low carbohydrate food. Therefore, we should know what kind
of food and how much the included FM patients consumed
while starting the 12-h fasting period before blood collection.
Serum leptin also increases with the amount of adipose tissue®.
Therefore, we should know whether all patients had the same
amount of body fat and whether leptin levels were correlated
with the amount of body fat. Did all patients have the same
body mass index? Leptin is an adipokine that regulates appe-

tite and body mass and has many other pleiotropic functions?.

Leptin acts as a signal to the brain to inhibit food intake and
allows excess calories to be stored in fat cells?.

In addition to FM, IGF-1 is also low when growth hormone,
parathyroid, and oestrogen levels are low. Therefore, we should
know whether IGF-1 levels correlated with growth hormone,
parathyroid, and oestrogen levels. Again, since high-protein
diets can increase IGF-13, it is important to know what type of
food the 30 FM patients included consumed before the 12-h
fasting period. It is also important to know whether the 30 FM
patients consumed a high-fat diet, particularly whether the pro-
portion of unsaturated fat was high. A diet high in unsaturated
fatty acids is known to lower IGF-1°. Fasting is also known to
reduce IGF-1 levels®.

Based on these considerations, we do not believe that ele-
vated leptin or low IGF-1 is involved in the pathogenesis of
FM. High serum leptin and low IGF-1 are multicausal and,
before considering a causal relationship between high leptin/
low IFG-1 and FM, more plausible causes of high leptin/low
IGF-1 must be excluded.

In summary, the excellent study has limitations that should
be addressed before drawing final conclusions. Clarifying the
weaknesses would strengthen the conclusions and could improve
the study. Before determining that serum leptin is high and
serum IGF-1 is low in FM, all alternative causes of low IGF-1

and high leptin must be considered and ruled out.

AUTHORS’ CONTRIBUTIONS

JF: Conceptualisation, Data curation, Formal Analysis,
Investigation, Validation, Writing — original draft. FAS: Formal
Analysis, Validation, Writing — review & editing.

Neurology and Neurophysiology Center - Vienna, Austria.

2Universidade Federal de Sao Paulo/Escola Paulista de Medicinal, Neuroscience Discipline - So Paulo (SP), Brazil.

*Corresponding author: fifigs1@yahoo.de

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on January 15, 2024. Accepted on January 19, 2024.

Rev Assoc Med Bras. 2024;70(6):e20240005


https://doi.org/10.1590/1806-9282.20240005
https://orcid.org/0000-0003-2839-7305
https://orcid.org/0000-0002-0694-8674
mailto:fifigs1@yahoo.de

Serum leptin and insulin-like growth factor-1 in fibromyalgia

REFERENCES

1

Atamer Y, Sahbaz T, Asik HK, Sarac S, Atamer A. The relationship
between serumleptin, insulin-like growth factor-1, and insulin-like
growth factor binding protein-3 levels and clinical parameters
in primary fibromyalgia patients. Rev Assoc Med Bras (1992).
2023;69(10):e20230240. https://doi.org/10.1590/1806-
9282.20230240

2

2.

Korczynska J, Czumaj A, Chmielewski M, Swierczynski J, Sledzinski
T. The causes and potential injurious effects of elevated serum
leptin levels in chronic kidney disease patients. Int J Mol Sci.
2021;22(9):4685. https://doi.org/10.3390/ijms22094685

Jafari E, Gheysarzadeh A, Mahnam K, Shahmohammadi R, Ansari A,
BakhtyariH, et al. Insilico interaction of insulin-like growth factor
binding protein 3 with insulin-like growth factor 1. Res Pharm Sci.
2018;13(4):332-42. https://doi.org/10.4103/1735-5362.235160

Rev Assoc Med Bras. 2024;70(6):e20240005


https://doi.org/10.1590/1806-9282.20230240
https://doi.org/10.1590/1806-9282.20230240
https://doi.org/10.3390/ijms22094685
https://doi.org/10.4103/1735-5362.235160

LETTER TO THE EDITOR

https://doi.org/10.1590/1806-9282.20240153

Comments on “Investigations of the effects of upper extremity
home exercises on grip strength, range of motion, activity
performance, and functionality in individuals with systemic
sclerosis: a randomized controlled trial”

Pooja Sunil Patil* ®, Amit Kumar®*

Dear Editor,
First and foremost, we extend our sincerest gratitude to the
authors for their remarkable ability to articulate their thoughts
with utmost clarity and conciseness on the published article
entitled “Investigations of the effects of upper extremity home
exercises on grip strength, range of motion, activity perfor-
mance, and functionality in individuals with systemic sclero-
sis: a randomized controlled trial”'. This study has discovered
that the implementation of upper extremity home exercises
results in an augmentation of grip strength, range of motion,
activity performance, and overall functionality among patients
diagnosed with systemic sclerosis. We aim to draw attention to
several methodological and statistical concerns pertaining to
the study, with the purpose of enhancing the utilization of the
study findings among healthcare practitioners who handle sys-
temic sclerosis, ultimately leading to improvements in prognosis.
First, as indicated by the title and objective of the abstract,
it is not evident that the study was conducted to determine the
comparative effects of home exercises versus patients’ educa-
tion on patients with systemic sclerosis (Ssc). However, in the
hypothesis section, the authors have discussed a comparison
that may cause confusion among the readers. In the participants
section, the authors have utilized the 2013 ACR/EULAR cri-
teria for participant selection, but they have not clearly men-
tioned the scoring system. According to this criterion, a score
of 29 is classified as definite Ssc?. The authors should have
carefully specified the criteria to prevent negligence in future
studies. Second, in the protocols section, specifically the upper
extremity home exercises sub-section, the intervention group

, Shashi Prakash Sharmat

, Mahima Guleria?

comprised patients performing home exercises. However, in
the outcome measures section, grip strength and active/passive
range of motion were measured using handheld dynamome-
ter and goniometer, respectively. This may be perplexing for
readers, as the authors have not mentioned the procedure for
measuring these outcomes throughout the entire article. To
our understanding, patients either visited the clinical setting or
therapists visited the patients’ homes for data collection. This
crucial information is missing in the article.

Third, in the statistical analysis section, authors have not
mentioned clearly about the statistical tests. According to nor-
mality, if data follow normal distribution, they should be inter-
preted in mean and standard deviation with parametric tests. If
data do not follow normal distribution, they should be inter-
preted in median and interquartile range with non-parametric
tests®. But in this study, authors have mentioned both types
of tests (parametric and non-parametric), which may misin-
terpret the results. Intention-to-treat analysis could have been
used by the authors as nine patients lost to follow-up?. The
results would be incomplete without finding effect size and
power analysis. Authors should have focused on this as this
is the randomized controlled trial. From the aforementioned
valid discussion, we advise the readers to proceed with caution

in interpreting the results.
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Digital therapeutics and its role in cancer treatment
management: current development and future scope

Akhilesh Vikram Singh®*

The progressing era has stepped toward the modernized tech-
niques needed in health development by applying information
technology to deliver a better therapeutic intervention. This
is similar to other digital apps, which connect patients’ clin-
ical reports to software that scrutinizes the patient’s required
improvements to prevent diseases. Therefore, this is efficiently
possible through introducing and implementing digital ther-
apeutics (DTx)'. Unlike other diseases/disorders, cancer cells
modulate the host zone and suddenly invade other regions,
irrespective of therapy. Recently, the global statistical analysis
revealed that a 50% increase in prevalence is expected in the
forthcoming 20 years, and this would be seen as high in female
breast cancer?. Therefore, it is essential to choose DT, a steadily
growing interest among patients in which the device principle
actively responds to patients’ queries based on evidence-based
clinical reports built into algorithm/software (Software as a
Medical Device — SaMD that empowers timely knowledge,
monitoring the symptoms and related stress behavior, its man-
agement to improve the quality of life of cancer patient and
to keep track on the adverse events of anti-cancer treatments,
and reduces hospitalization budget®).

Cancer treatment has been the world’s highest-expendi-
ture treatment strategy, which remains a challenge due to the
unavailability of specific diagnostic biomarkers and effective
chemotherapy drugs, showing poor solubility, stability, and
limited bio-distribution due to inter-individual ethnicity varia-
tions, leading to toxic side effects, and misleading both medical
practitioners and patients; however, diverse minority nations
attain the least benefit of the treatment or left untreated. In sev-
eral cases, cancer cells are resistant to anti-cancer drugs, and to
overcome this, a scarcity of immunomodulatory drug develop-
ment is observed, which might benefit patients*’. To overcome
the challenges and to keep a self-check, patients must be aware
of using the currently available approaches like DTx, which
can drive a better outcome through acting like a rehabilitation
center under the guidance of a physician, providing counselling

sessions to bring changes in lifestyle activities like diet, regular
exercise, awareness on the risk factors associated with cancer.
The DTx sets some activities and some tasks to attempt and
reach the goal of achieving control of mood swings, recovering
from depression, and the capability to self-reduce the side effects
through yoga and meditation. The DTx gives daily feedback
to patients attending the automated medication management
combined with a multidisciplinary remote clinical-care team®.
With a rapid application of cloud computing technologies
and artificial intelligence (Al) embedded as sensors in mobiles
and wearable gadgets like smartwatches with inbuilt measurable
digital biomarkers that touch skin through which they detect
and track the changes occurring in patients and transmit the vital
signs as biofeedback to the patient, they have been a very use-
ful tool in oncology’. A similar trend has been observed in the
case of patients with breast cancer and lung cancer. The Sidekick
smartphone app was designed with inbuilt information from
oncologists and consisted of daily tasks regarding patient’s sleep
patterns, nutrition intake, psychological mood swings, depres-
sion, stress, and meditation. The outcome was recorded for 1
month as increased knowledge, self-awareness, and post-study
QoL questionnaires. Finally, high acceptability, retention, and
engagement were found in cancer patients who were comfortable
using DTx. A global pharmaceutical organization has partnered
with the Sidekick Health app to benefit breast cancer patients
to confer potential therapeutic plans®. Similarly, Moovcare is
another DTx that focuses on a questionnaire set every week to
detect relapse or complications in lung cancer patients’.
Although the DTx apps have significantly occupied a place
in routine checkups, they will be an added advantage in the
future. Still, ethically, DTx is experiencing complex issues like
security, regulation, and adoption of this app in all medical sec-
tors. It is a known fact that the FDA, HIPAA, and HITECH are
regulatory departments that assure the safety of patients while
applying any novel app application as digital medicine to pro-
vide reliability and effectiveness, as the DTx is still evolving in
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Digital therapeutics and its role in cancer treatment management: current development and future scope

medical treatment; there could be skepticism in adopting DTx
and probability of lacking clarity on its consistent requirement.
Crucially, with DTx, cybersecurity issues are raised as hackers
obtain patients’ personal medical information that is secured;
therefore, DTx organizations must secure patients’ data with

appropriate algorithms'.
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MTHFR genetic testing: is there a clinical utility?

Aline Cristiane Planello®?® @, Darine Villela™

OVERVIEW

The MTHFR genetic testing investigates two common
variants, 677C>T and 1298A>C, and is frequently ordered
by several providers due to the association of those variants
with several multifactorial diseases, including cancer!, autism?,
mental disorders’, cardiovascular diseases, and congenital
malformations®. The MTHFR gene encodes the enzyme
methylenetetrahydrofolate reductase (M7TFHR), which is a
crucial component in the one-carbon metabolism pathway
that involves folate and homocysteine. Genetic variants in the
MTFHR may result in decreased enzyme activity, leading to
alterations in homocysteine levels. However, it is not clear
whether common variants are a major risk factor for diseases
because their association with health conditions varies among
different populations”®. Notably, some medical companies
are currently offering routine MTHFR investigation as
direct-to-consumer genetic testing. Although this type of testing
is becoming increasingly popular due to its accessibility and
affordability, it raises concerns about the accuracy of the results
and the lack of proper genetic interpretation and counseling for
individuals who receive positive results’. Several studies have
demonstrated the complexity of translating research findings
from genetic association studies of common variants in the
clinical setting. The relationship between polymorphisms
(i.e., common variants) and the risk for multifactorial diseases
is complex and influenced by numerous aspects, including
ancestry®. Furthermore, interpreting polymorphisms, especially
in admixed populations, as is the case of the Brazilian population,
poses a significant challenge. In this article, we discuss why
testing MTHFR polymorphisms needs caution, considering
that it may not provide significant benefit to patients until
more association studies are conducted in diverse populations

and the effect of these variants on diseases is fully understood.

,Thereza Loureiro"

MTFHR POLYMORPHISMS:
CHALLENGES IN INTERPRETATION

Understanding the impact of DNA sequence variants on
the MTHFR gene and one-carbon metabolism is crucial
given the challenge in interpreting genetic variants. Besides
environmental factors such as dietary nutrients, the one-carbon
metabolism can be affected by either common or rare variants
in the MTHFR, each presenting different levels of effect®.
It is expected that most disease-causing variants are rare
in the population, with a low allele frequency (AF) of less
than 0.1%. The rarer a variant is, the higher the probability
of its pathogenicity. The Online Catalog of Human Genes
and Genetic (OMIM) database (https://www.omim.org/)
describes 10 rare variants in the MTHFR gene associated
with enzyme deficiency and severe homocysteinemia. In the
context of multifactorial diseases, the genetic background that
gives rise to an individual’s allelic architecture of the disease
reflects the contribution of several variants, which individually
or in combination contribute to small increments in risk®’.
The AF of those small-effect variants is typically higher in the
population than the large-effect variants and are often referred
to as polymorphisms (AF>1%). Importantly, the effect of a
variant will depend on its type, location, and whether the
gene is dosage-sensitive or not. Also, the level of effect or
penetrance differs among individuals, which can be explained
by interactions between different genetic backgrounds and the
individual’s exposure to environmental factors®?.

The C677T and A1298C represent the two polymorphisms
in MTHFR which are most frequently investigated in clinical
practice. Nonetheless, the results of studies showing the association
between MTHFR polymorphisms and diseases are mixed, and
the strength of the association varies depending on the specific

polymorphism and population studied. The global AF of the
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Genetic testing for MTHFR polymorphisms

C677T in the Genome Aggregation Database (gnomAD) (https://
gnomad.broadinstitute.org/) is 30% and reaches 50% in Latino/
Admixed American population, in the Brazilian Genomic Variants
database (ABraOM) (https://abraom.ib.usp.br/). However, the
AF is 33%. In the case of A1298C, the AF is 28 and 24% in
gnomAD and ABraOM, respectively (Figure 1). Both variants
present an excess of homozygous carriers in those databases.
It is worth mentioning that the MTHFR polymorphisms
in the homozygous form only reduce enzyme production
mildly, which has limited pathogenicity. In addition, studies
demonstrate that the individual’s ancestry can influence the
association of common variants with multifactorial diseases'® 4.
Ancestry-specific variants in combination with environmental
factors affect gene—gene and gene—environment interactions,
differently from rare variants that lead to Mendelian diseases
regardless of the population where they occur. In multifactorial
diseases, the variants are pathogenic when combined with other
variants and environmental factors, in an additive polygenic
model. It is important to acknowledge that most genetic
studies have primarily focused on individuals with European
ancestry, not capturing the degree of diversity that exists in the
global population. As a result, the accuracy of risk estimation
of a particular variant for non-European populations can be

compromised. Not surprisingly, researchers have demonstrated
an association between variants in the M7THFR and elevated
homocysteine levels only in specific populations. We may then
argue that such evidence raises concerns about the clinical
utility of MTHFR genetic testing.

In particular, the Brazilian population is highly admixed
and has one of the most heterogeneous genetic compositions
in the world, consisting of three ancestral populations: Native
Americans, Europeans, and Africans®. A high degree of genetic
admixture from these three ancestral populations in Brazil was
demonstrated. Indeed, in the ABraOM database, 75% of the
studied cohort showed admixture from two or more ancestral
populations'®. Therefore, this level of admixture demands
caution when applying findings from polymorphism studies
to the Brazilian population. This is especially relevant for
MTHFR, which could confer susceptibility to various diseases
via a polygenic model that can be heterogeneous between ethnic
groups. For example, a meta-analysis of 40,173 individuals
explored the association between C677T and hypertension risk
and showed that the T allele was associated with an increased
risk of hypertension in individuals carrying the homozygous TT
genotype'’. However, stratification by ethnicity revealed that

the association only existed in Asians and Europeans, but not

Figure 1.C677T and A1298C allele frequencies from the gnomAD v2 and AbraOM databases. The histogram shows the distribution of the allele
frequency of the two most frequent polymorphisms in the methylene tetrahydrofolate reductase gene across different populations.
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in Americans and Africans. Another systematic review, which
comprised 20 case-control studies, investigated the association
between MTHFR polymorphisms and the risk of bladder cancer,
revealing no overall association, but when data were stratified
by ethnicity, both C677T and A1298C were associated with
the risk of bladder cancer only in Asians and not Europeans'.

Even though meta-analyses can provide a more comprehensive
understanding of the association between A/ THFR polymorphisms
and various phenotypes across populations, these studies are
not without limitations. The limitations include differences
in phenotype definitions and insufficient information on
environmental covariates that could affect multifactorial
disease models. It is relevant to mention that the evidence and
recommendations for MTHFR genetic testing have changed over
the past years. Currently, the consensus is that, in the absence
of elevated homocysteine levels, M THFR variants alone are not
a risk factor for any disease. In 2013, the American College of
Medical Genetics published a practical guideline advising against
routine MTHFR genetic testing". Also, many other prominent
medical associations discourage the use of the test, including the
American College of Obstetrics and Gynecology, the College
of American Pathologists, the American Academy of Family
Physicians, and the American Heart Association®. Despite
the lack of evidence for clinical utility, testing for MTHFR
polymorphisms remains widespread and providers continue
to order this unwarranted test. Moreover, the application of
direct-to-consumer genetic testing for M7THFR complicates the
translation of variant associations, as there is no consideration
for the population where those tests are being applied and no
health professionals to elucidate the complexity of any variant
association. Thus, these limitations raise concerns about the
potential harm that may result from individuals making

uninformed decisions about their health, being crucial to
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carefully consider them when utilizing direct-to-consumer

genetic testing for clinical purposes.

CONCLUSIONS AND
RECOMMENDATIONS

The MTHFR polymorphisms, C677T and A1298C, may or
may not be associated with elevated homocysteine levels and
the risk for multifactorial diseases. MTHFR genetic testing
is not likely to provide accurate estimates of disease risk,
particularly in highly admixed populations such as the Brazilian
population. These variants should be considered part of an
additive polygenic model of genes and environment, rather
than high penetrant variants because the relationship between
MTHFR polymorphisms and homocysteine levels or risk for
diseases may depend on the presence of other genetic variants
in the same individual. Accordingly, genotyping of these two
MTHFR polymorphisms may not provide significant benefit
to patients until further association studies are conducted in
diverse populations. If the goal is to correct elevated homo-
cysteine levels through supplementation, it may be more rea-

sonable to test homocysteine levels directly before performing
a genetic test for MTHFR.

ETHICS APPROVAL

This study was approved by the Ethics Committee of Hospital
9 de Julho (CAAE: 55817821.3.0000.5455).

AUTHORS’ CONTRIBUTIONS

ACP: Conceptualization, Data curation, Methodology. DV:
Writing — review and editing. TL: Supervision.

5. Froese DS, Fowler B, Baumgartner MR. Vitamin B12, folate, and
the methionine remethylation cycle—biochemistry, pathways,
and regulation. J Inherited Metab Dis. 2019;42:673-85. https://
doi.org/10.1002/jimd.12009

6. Weile J, Kishore N, Sun S, Maaieh R, Verby M, Li R, et al. Shifting
landscapes of human MTHFR missense-variant effects. Am J
Hum Genet. 2021;108(7):1283-300. https://doi.org/10.1016/j.
ajhg.2021.05.009

7. Martins MF,Murry LT, Telford L, Moriarty F. Direct-to-consumer genetic
testing: an updated systematic review of healthcare professionals’
knowledge and views, and ethical and legal concerns. Eur J Hum Genet.
2022;30(12):1331-43.https://doi.org/10.1038/s41431-022-01205-8

8.  CrouchDJM,Bodmer WF. Polygenicinheritance, GWAS, polygenic risk
scores, and the search for functional variants. Proc Natl Acad Sci USA.
2020;117:18924-33. https://doi.org/10.1073/pnas.2005634117

9. Manolio TA, Collins FS, Cox NJ, Goldstein DB, Hindorff LA, Hunter
DJ, etal. Findingthe missing heritability of complex diseases. Nature.
2009;461(7265):747-53. https://doi.org/10.1038/nature08494

Rev Assoc Med Bras. 2024:70(6):€20240215


https://doi.org/10.1158/1055-9965.EPI-10-0180
https://doi.org/10.1158/1055-9965.EPI-10-0180
https://doi.org/10.1111/eci.13486 
https://doi.org/10.1038/s41371-022-00665-1
https://doi.org/10.1002/jimd.12009
https://doi.org/10.1002/jimd.12009
https://doi.org/10.1016/j.ajhg.2021.05.009
https://doi.org/10.1016/j.ajhg.2021.05.009
https://doi.org/10.1038/s41431-022-01205-8
https://doi.org/10.1073/pnas.2005634117
https://doi.org/10.1038/nature08494 

Genetic testing for MTHFR polymorphisms

10.

11.

12.

13.

14.

Sadeghiyeh T, Dastgheib SA, Mirzaee-Khoramabadi K, Morovati-
Sharifabad M, Akbarian-Bafghi MJ, Poursharif Z, et al. Association of
MTHFR 677C>T and 1298A>C polymorphisms with susceptibility
to autism: a systematic review and meta-analysis. Asian J Psychiatr.
2019;46:54-61. https://doi.org/10.1016/}.ajp.2019.09.016

Zhang YX, Yang LP, Gai C, Cheng CC, Guo ZY, Sun HM, et al.
Association between variants of MTHFR genes and psychiatric
disorders: a meta-analysis. Front Psychiatry. 2022;13:976428.
https://doi.org/10.3389/fpsyt.2022.976428

ChenY, LuM, Nie J, Liu J, LiuY,MengY, et al. Increasing prevalence
of gestational diabetes mellitus when carrying the T variant allele
of the MTHFR gene C677T polymorphism: a systematic review
and meta-analysis. Arch Gynecol Obstet. 2022;305(5):1193-202.
https://doi.org/10.1007/s00404-021-06303-4

du Plessis JP, Lammertyn L, Schutte AE, Nienaber-Rousseau
C. H-type hypertension among black South Africans and the
relationship between homocysteine, its genetic determinants
and estimates of vascular function. J Cardiovasc Dev Dis.
2022;9(12):447. https://doi.org/10.3390/jcdd9120447

Liao S, Guo S, Ma R, He J, Yan Y, Zhang X, et al. Association
between methylenetetrahydrofolate reductase (MTHFR) C677T
polymorphism and H-type hypertension: a systematic review and
meta-analysis. Ann Hum Genet. 2022;86(5):278-89. https://doi.
org/10.1111/ahg. 12468

4

15.

16.

17.

18.

19.

20.

Pena SDJ, Santos FR, TarazonalZSantos E. Genetic admixture in
Brazil. Am J Med Genet C Semin Med Genet. 2020;184:928-38.

Naslavsky MS, Scliar MO, Yamamoto GL, Wang JYT, Zverinova S,
Karp T, et al. Whole-genome sequencing of 1,171 elderly admixed
individuals from Sao Paulo, Brazil. Nat Commun. 2022;13(1):1004.
https://doi.org/10.1038/s41467-022-28648-3

Ful, Li YN, Luo D, Deng S, Wu B, Hu YQ. Evidence on the causal
link between homocysteine and hypertension from a meta-analysis
of 40 173 individuals implementing Mendelian randomization. J
Clin Hypertens (Greenwich). 2019;21(12):1879-94. https://doi.
org/10.1111/jch.13737

Farshid S, Alijanpour A, Barahman M, Dastgheib SA, Narimani N,
Shirinzadeh-Dastgiri Z, et al. Associations of MTHFR rs1801133
(677C>T) and rs180113 (1298A>C) polymorphisms with
susceptibility to bladder cancer: a systematic review and meta-
analysis. Asian Pac J Cancer Prev. 2022;23(5):1465-82. https://
doi.org/10.31557/APJCP.2022.23.5.1465

Hickey SE, Curry CJ, Toriello HV. ACMG practice guideline: lack

of evidence for MTHFR polymorphism testing. Genet Med.
2013;15:153-6.

Parkhurst E, Calonico E, Noh G. Medical decision support to
reduce unwarranted methylene tetrahydrofolate reductase
(MTHFR) genetic testing. J Med Syst. 2020;44:152.

Rev Assoc Med Bras. 2024;70(6):e20240215


https://doi.org/10.1016/j.ajp.2019.09.016
https://doi.org/10.3389/fpsyt.2022.976428
https://doi.org/10.1007/s00404-021-06303-4
https://doi.org/10.3390/jcdd9120447
https://doi.org/10.1111/ahg.12468 
https://doi.org/10.1111/ahg.12468 
https://doi.org/10.1038/s41467-022-28648-3
https://doi.org/10.1111/jch.13737 
https://doi.org/10.1111/jch.13737 
https://doi.org/10.31557/APJCP.2022.23.5.1465
https://doi.org/10.31557/APJCP.2022.23.5.1465

https://doi.org/10.1590/1806-9282.20231020

ORIGINAL ARTICLE

Genetic association of the Bsml variant of vitamin D receptor
gene with risk of morbid obesity

, Serbulent Yigit?
, Akin Tekcan’

Seyma Ozsoy** , Ayse Feyda Nursal® ©®, Zeki Ozsoy* ©, Mehmet Fatih Dasiran® ©,

Emin Daldal¢

SUMMARY

OBJECTIVE: The aim of this study was to evaluate the vitamin D receptor (VDR) Bsml variant in morbidly obese patients compared with healthy
normal controls.

METHODS: The study included 103 patients with morbid obesity and 120 healthy individuals serving as normal controls. The DNA samples obtained
from blood were genotyped using the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) technique. The gender, age,
smoking status, triglycerides, total cholesterol, insulin, mean body mass index, and frequency of allele and genotype of the Bsml variant in the VDR
gene in morbidly obese patients were evaluated.

RESULTS: The body mass index of the patients was 47.14+7.19. The VDR B/B, B/b, and b/b genotype frequencies were 27.2% versus 28.3%; 54.4%
versus 50%; and 18.4% versus 21.7% in the morbidly obese patients and the control group, respectively. There was no statistically significant difference
between patients and control subjects in the genotype and allele distribution of the VDR Bsml variant (p>0.05). Both patients and control genotype
frequencies are consistent with Hardy-Weinberg equilibrium.

CONCLUSION: The Bsml variant in the VDR gene may not seem to predispose to morbid obesity in our study population. Further studies with a

larger number of subjects are needed to make a more precise evaluation of this relationship.

KEYWORDS: Morbid obesity. Vitamin D receptor. Bsml. Variant.

INTRODUCTION

The escalating prevalence of obesity worldwide is a matter of
significant concern'. The body mass index (BMI) is used to
assess the severity of obesity. BMI is determined by taking a
person’s body weight in kilograms and dividing it by the square
of their height in meters. A BMI >30 is defined as obesity, and
a BMI value exceeding 40 is defined as morbid obesity (obe-
sity class IIT)2. Numerous chronic diseases, including diabe-
tes, gallstones, hypertension, nonalcoholic fatty liver disease,
metabolic syndrome, and cardiovascular disorders, have been
linked to obesity, according to reports®. The etiology of obe-
sity is multifactorial, exhibiting a complex interplay between
genes and the environment.

Vitamin D (VitD) is necessary for the homeostasis of bone

tissue as well as the minerals such as calcium and phosphorus.

Serum 25-hydroxyvitamin D (25(OH)D) is often used as an
index of VitD nutritional status. Circulating 25(OH)D concen-
trations of obese individuals were found to be lower than their
race, socioeconomic status, and age-matched peers®. Once syn-
thesized, VitD exerts its biological effects primarily through the
VitD receptor (VDR, NR1I1). VDR belongs to the nuclear
hormone receptor superfamily and forms a heterodimer with
the retinoid X receptor. Together, they regulate the activity of
target genes containing VitD response elements®. VDR expres-
sion is present in all essential VitD target tissues, including the
intestine, kidney, bone, and parathyroid gland. In these tissues,
VDR plays a vital role in maintaining calcium and phospho-
rus homeostasis, ensuring proper mineral balance within the
body. VDR knockout mice have been shown to have reduced
body weight and are resistant to high-fat diet-induced obesity’.
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Bsml variant of vitamin D receptor gene and obesity risk

The VDR gene is located on chromosome 12q13 and spans 75
kb of genomic DNA, consisting of 14 exons. Within the VDR
gene, specific single-nucleotide polymorphisms (SNPs) have
been identified, one of which is the rs1544410 SNP located in
the intronic region (intron 8 near the 3" end). This SNP, also
known as the Bsml variant, represents a restriction fragment
length polymorphism (RFLP) of the restriction endonuclease
Bsml®. Apart from its association with VitD levels, the Bsml
polymorphism has been linked to obesity, insulin resistance,
and type 2 diabetes in some study cohorts. This suggests that
genetic variations in the VDR gene may play a role in these
conditions, possibly influencing VitD metabolism and related
physiological pathways”®.

Based on this information, we aimed to examine whether
there is a relationship between the VDR Bsml variant and mor-

bid obesity in this study.

METHODS

Study population

A total of 103 morbidly obese patients (30 males and 73 females;
mean age: 39.47 + 12.60 standard deviation [SD] years) who
underwent bariatric surgery in the Department of General
Surgery, Gaziosmanpaga University Research Hospital, Tokat,
Turkey, were included in this study. An accurately measured
BMI is obtained at the first visit to the clinic. All participants
were unrelated, with no consanguinity at all, and no spouses
were included. BMI was higher than 40 in all patients. Gender
and age compatibility of 120 healthy volunteers (55 males and
65 females; mean age: 41.51 + 12.11 SD years) with a normal
BMI were recruited as the control group. Prior to the study,
informed consent was obtained from each participant to ensure
their understanding and voluntary participation. The study’s
protocol was reviewed and confirmed by the institutional ethics
committee at Ahi Evran University (approval number: 2017-
05/36). The research adhered to the principles and guidelines
set forth in the Helsinki Declaration to ensure the ethical treat-
ment of the participants and protect their rights and welfare
throughout the study.

Genotyping analysis

In this study, approximately 5 mL of peripheral blood was
collected from each participant through venipuncture using
Vacutainer tubes containing EDTA as an anticoagulant. DNA
was removed from leukocytes using a DNA extraction kit
(Sigma-Aldrich, Germany) following the manufacturer’s instruc-
tions. The extracted DNA samples were stored at -20°C until

2

analysis. To genotype the VDR Bsml variant, the polymerase
chain reaction-RFLP (PCR-RFLP) method was employed, as
previously described’. After PCR amplification, the products
were subjected to digestion overnight at 37°C using the BsmI
restriction enzyme. After the digestion process, the resulting
products were separated on a 2% agarose gel, which was stained
with ethidium bromide. The visualization of the separated
fragments was achieved using ultraviolet transillumination.
The Bsml restriction enzyme digestion yields three genotypes:

B/B (825 bp), B/b (825, 650, 175 bp), and b/b (650, 175 bp).

Statistical analysis

The data obtained from the study were analyzed using the SPSS
version 22.0 software by Windows (SPSS Inc., Chicago, IL,
USA). The number of sample groups in the research was deter-
mined using the G power Package program. According to the
results of the analysis, the total sample size was determined to
be 214 with a 95% confidence interval (CI), an alpha error
rate of 0.05, and an effect size of 0.5.

To assess the statistical significance of differences between
the patient and control groups, a logistic regression analysis was
conducted. Odds ratios (OR) and their corresponding 95%CI
were computed to quantify the associations. To compare the
genotype and allele differences in the VDR Bsml between the
patient and control groups, the chi-square test was used. In cases
where sample sizes were small, Fisher’s exact test was applied.
The chi-square test was used to assess Hardy-Weinberg equi-
librium (HWE). In all statistical analyses, two-tailed tests were
used, and differences were considered statistically significant
when the p-value was below 0.05 (p<0.05).

RESULTS

In the present study, a total of 223 participants were included,
comprising 103 individuals diagnosed with morbid obesity
and 120 healthy adult controls. The genotyping for the VDR
Bsml variant was performed on all subjects. Table 1 presents
the characteristics of the participants in both the patient and
control groups. Notably, in both study groups, there were more
female participants than male participants. While there were
73 (70.9%) female and 30 (29.1%) male patients, the healthy
control group consisted of 65 (54.2%) women and 55 (45.8%)
men. The mean ages of morbidly obese patients and healthy
individuals were 39.47 £ 12.60 and 41.51 £ 12.11, respectively.
The mean BMI of patients was 47.14 + 7.19.

The study results, as shown in Table 2, indicate the genotype
distributions and allele frequencies of the VDR gene Bsml vari-

ant in all participants. However, upon analysis, no significant
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Table 1. Baseline clinical and demographic features of the patient and control groups.

Control group (n = 120) (%) Patient group (n = 103) (%)

Gender, females/males, n (%) 65/55 (54.2/45.8) 73/30(70.9/29.1)
Age, mean +SD, years 4151+12.11 39.47+12.60
Smoking status, no/yes, n (%) 74/25 (74.7/25.3)
BMI, mean£SD = 47.14+7.19
Triglycerides, mean £ SD, years = 110.66+£107.98
Total cholesterol, mean + SD years - 130.33+£88.94
Insulin, mean = SD years - 26.80+£52.37

SD: Standard deviation; BMI: body mass index; n: number of samples.

Table 2. Genotype and allele frequencies of the VDR Bsml gene variant in the patient and control groups.

VDR Bsml Patient group n = 103 (%) | Control group n = 120 (%) OR (95%Cl)

Genotypes
B/B 28(27.2) 34(28.3) >0.05 0.855 (0.40-1.78)
B/b 56 (54.4) 60 (50.0) 1.62 >0.05 0.864 (0.50-1.47)
b/b 19(18.4) 26(21.7) >0.05 0.854(0.35-2.04)
B/B+B/b:b/b 84:19 94:26 >0.05 1.222(0.63-2.39)
B/B:B/b+b/b 28:75 34:86 >0.05 0.944(0.52-1.70)
HWE 0.33 0.96

Alleles
B 112 (19.6) 128 (24)
0 Py LT >0.05 1.042 (0.71-1.51)

n: number of samples; p-value: the statistical significance; HWE: Hardy-Weinberg equilibrium.

differences were observed between morbidly obese patients and
healthy individuals concerning the VDR Bsml genotype and allele
frequencies (p>0.05). This implies that the presence of the VDR
Bsml variant does not appear to be associated with morbid obe-
sity in this scudy population. Both patients and control genotype
frequencies are consistent with HWE (p>0.05).

DISCUSSION

Obesity has emerged as a pressing global health concern, affect-
ing a growing number of countries due to its high prevalence,
substantial economic costs, and significant health implications?.
The excess of macronutrients in fatty tissues stimulates the
release of inflammatory mediators such as TNFa and IL-6".
VitD deficiency is positively associated with serum levels of
inflammatory markers such as IL-6, TNFo., and C-reactive
protein in obese individuals". VitD may have immunomodu-
latory effects with its anti-adipogenic properties. This may help
reduce inflammation in fatty tissues'? It has been reported that
there is a relationship between VitD deficiency during preg-
nancy and gestational diabetes'.

3

Metabolic regulation of VitD in adipose tissue is dependent
on VDR. VDR belongs to the steroid hormone receptor super-
family, and it has been found to play a significant role in the
development of obesity. Data show a widespread expression of
VitD-related metabolic enzymes and VDR in human adipose
tissue'. Since VDRs are present in various body tissues, their
gene polymorphisms may influence the risk of VitD-related
metabolic disorders and regulate the receptor’s effectiveness
based on VitD status®.

Genetic changes in the VDR gene can cause defects in gene
activation. But they also support cell proliferation, differenti-
ation, calcium metabolism, immune function, etc'®. Among
the various polymorphisms identified in the VDR gene to date,
Bsml, Apal, Taql, and FokI have been studied the most".
Various VDR polymorphisms have been associated with type
2 diabetes mellitus, insulin release'®, and metabolic parame-
ters related to obesity'. The VDR Bsml variant is believed to
affect the gene’s mRNA stability and gene transcription, poten-
tially altering the expression of other genes. Studies conducted
on different populations have reported varying associations
between the Bsml variant and obesity. In a study conducted
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in France, it was shown that the VDR Bsml b/b genotype is
predisposed to obesity compared to B/B and B/b genotypes®.
Another study reported an association between body weight
and Bsml variant in men in age-adjusted analysis®'. In the study
conducted with Saudi men, it was found that the Bsml b/b
genotype was higher in the obese group compared to the lean
group?. Additionally, those with the b/b genotype had higher
BMI and HOMA-IR than those with the B/B and B/b gen-
otypes. A study in obese children in Turkey found that Bsml
polymorphism had a positive effect on the formation of obe-
sity, metabolic syndrome, and hepatosteatosis?’. However, some
studies have not observed significant relationships between the
VDR Bsml variant and obesity-related parameters. For exam-
ple, a Polish cohort of postmenopausal women did not find
any association of the VDR Bsml variant with BMI, total fat
volume, or visceral fat*’. Similarly, a study on obese and non-
obese women with polycystic ovary syndrome did not show a
significant association with the VDR Bsml variant®.

In the current study, we investigated the genetic association
between the VDR Bsml variant and morbid obesity. The geno-
type and allele frequencies of this variant showed no statistically
significant difference between the morbidly obese patients and
the healthy controls (Table 2). These findings were consistent
with some previous studies.

This study has some limitations. The first limitation is that
it evaluates only one variant of the VDR gene. Other variants
of this gene may also affect the development of morbid obesity.
Additionally, gene—environment and gene—gene interactions
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The pregnant women’s perception of risks and pregnancy stress
levels: a cross-sectional study from Turkey

Aytan Maharramova? ®, Elif Yagmur Gur?*

SUMMARY

OBJECTIVE: The aim of this study was to compare pregnant women’s perceptions of risk and pregnancy-specific stress levels.

METHODS: This cross-sectional descriptive study was conducted with 410 healthy pregnant women at the city hospital located in the east of Turkey.
Data were collected via Personal Information Form, Perception of Pregnancy Risk Questionnaire, and Pregnancy Stress Rating Scale.

RESULTS: The pregnancy risk perception mean score was 2.43+1.82, and the pregnancy-specific stress mean score was 22.27+12.67. There is
a statistically significant and strong positive correlation between the perception of pregnancy risk and pregnancy-specific stress level (p<0.01).
Pregnant women'’s pregnancy risk perception decreased as the duration of marriage and the number of living children increased, and it increased as
the gestational week increased (p<0.05). Pregnancy-specific stress decreased as the duration of marriage (p<0.001), the age of the spouse, the number
of pregnancies, and the number of living children increased (p<0.01), and it increased as the gestational week increased (p<0.01).

CONCLUSION: The pregnant women's perceptions of pregnancy risks and pregnancy-specific stress were low, but pregnancy-specific stresses

increased as their perceptions of pregnancy risks increased.
KEYWORDS: Pregnancy. Stress.

INTRODUCTION

The concept of pregnancy-related risk perception can affect
women’s emotional state and decision-making about preg-
nancy and childbirth process'. Also, pregnancy-specific stress is
briefly defined as a woman’s concerns, anxiety, and fear about
pregnancy’. Pregnancy-related stress and its adverse effects™®
are considered to be one of the leading causes of maternal
perinatal deaths®. In addition, pregnancy-specific stress may
be creating adverse effects on the fetus regardless of obstetric
risks’, such as risks for low birth weight, premature birth”%,
and fetal developmental disorders®. Therefore, it is import-
ant to identify women who suffer from psychological stress
during pregnancy. The American Society of Gynecology and
Obstetrics recommends prenatal screening and intervention
for psychosocial risk factors, including stress, in all pregnant
women*. Health care professionals could collaborate in deter-
mining the perception of pregnancy risks and pregnancy-spe-
cific stress and identifying and implementing effective strate-
gies to manage this process’. Considering the importance of
the topic, it aimed to determine the correlation between the
women’s perceptions of pregnancy risk and pregnancy-spe-
cific stress levels in this study.

METHODS

Study sample and design

This descriptive cross-sectional study was carried out according
to STROBE guidelines. It was conducted in a city hospital in a
province in eastern Turkey between December 2021 and March
2022. The study involved 11,623 women, who came to the
hospital for routine pregnancy check-ups in 2021. Using the
known sampling formula, the study sample was calculated as
372, and it was completed with 410 pregnant women.

Inclusion criteria

Inclusion criteria were as follows: healthy pregnant women,
aged between 18 and 35 years, could speak Turkish language,
were Turkish citizens, and did not have any physical/mental
health problems/pregnancy risks.

Data collection

The data were collected using the Personal Information Form,
Perception of Pregnancy Risk Questionnaire, and Pregnancy
Stress Rating Scale. The interviews were held face to face, and
the duration was about 10-15 min.
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Data collection tools

Personal Information Form: This form consisted of 17 ques-
tions about sociodemographic and obstetric characteristics.
Perception of Pregnancy Risk Questionnaire (PPRQ): The ques-
tionnaire consists of nine items and two factors. Each item on
the scale has a 0-10-cm long line (0-100 mm), with the left
extreme reading “no risk” and the other extreme “extremely high
risk.” The total score of the scale is obtained by summing the
scores of the items and dividing the result by nine. The scale
has no cutoff point. High total scores on the scale indicate that
the risk perception of the pregnant woman about herself and
her child increases'®'". In the current study, Cronbach’s alpha
value was found to be 0.80.

Pregnancy Stress Rating Scale (PSRS): This scale has 36
items and a 5-point Likert type. The sum of item scores gives
the prenatal stress score. The score obtained from the scale is
between 0 and 144. High total scores indicate an increase in
perceived prenatal stress'>’. In the current study, Cronbach’s
alpha value was found to be 0.83.

Data analysis

The study was analyzed using the SPSS program (Statistics
Package for Social Sciences for Windows, Version 21.0, IBM
Corp., NY) using the counts, percentages, mean scores, one-way
ANOVA, Kruskal-Wallis, Mann-Whitney U test, independent
samples t-test, and Pearson correlation test. A p-value of <0.05
was considered significant for all statistical tests.

Ethical approval

The approval of the Ethics Committee of University Faculty
of Medicine and the written permission of the hospital were
obtained. It was conducted in compliance with the principles
of the Declaration of Helsinki.

RESULTS

The mean age of the pregnant women was 25.75+4.05 years, the
mean age of the spouses was 30.1814.45 years, the mean dura-
tion of marriage was 4.0913.40 years, and the mean gestational
week was 28.49+7.05. Number of pregnancy was 1.85+1.13
and number of living children was 0.62+0.87 (data not shown).

A statistically significant difference was found between the
descriptive characteristics of the pregnant women, namely,
duration of the marriage, education level of the spouse, and
parity and their mean scores on the total PPRQ and PSRS
(p<0.05, Table 1).

Findings about the relationships between some descriptive
variables of the study and PPRQ and PSRS are given in Table 2.

2

There was a negative correlation between the mean PPRQ
score of the pregnant women, duration of the marriage, and
the number of living children (r=-0.125, p=0.011; r=-0.169,
p=0.001, respectively) and a statistically significant positive cor-
relation with the gestational week (r=0.126, p=0.011). It was
determined that there was a statistically significant difference
between pregnant women’s age groups, perception of social
support, and their mean PSRS scores (p<0.05). There was a
negative correlation between pregnant women’s characteris-
tics, namely, the age of the spouse, duration of the marriage,
parity, the number of living children, and their mean score
on the total PSRS (r=-0.129, p=0.009; r=-0.185, p=0.000;
r=-0.143, p=0.004; r=-0.192, p=0.000, respectively) and a
statistically significant positive correlation with the gestational
week (r=0.153, p=0.002).

It was determined that the PPRQ mean score of the preg-
nant women was 2.43+1.82 and 22.27+12.67 on the total
PSRS. There was a statistically significant positive correlation
between the mean scores of the pregnant women on the total

PPRQ and the PSRS (p<0.01, Table 3).

DISCUSSION

The study indicated that both the pregnancy risk perception and
the pregnancy-specific stress score averages of pregnant women
were low. The fact that the majority of women had social sup-
port and had a planned pregnancy may have affected this result.
Also, some studies report similar findings as the current study'*"°.

In this study, as the risk perception of pregnant women
increased, their pregnancy-specific stresses increased as well.
Similar to this finding, some studies in the literature show that
stress had a significant effect on the perception of pregnancy
risk*'¢. It is thought that women’s thoughts about possible
harm to themselves and their babies could have increased the
perception of pregnancy risk.

In this study, women’s perceptions of pregnancy risk and
pregnancy-related stress were highest in the 24-29 age group,
and it was also observed that pregnancy-specific stress decreased
significantly as the age of the pregnant women’s spouses
increased. The age of the spouse can also influence pregnan-
cy-specific stress levels. However, an adult and experienced
partner could help reduce/control pregnancy stress by posi-
tively affecting the psychological adjustment of the pregnant
woman'’. In the current study, as the duration of the marriage
of pregnant women decreased, perceptions of pregnancy risks
increased. Pregnant women who are newly married or have a
short marriage period may not be able to adapt psychologically
to pregnancy, which is an important period of life, as they may
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Table 1. Comparison of participants’ Perception of Pregnancy Risk Questionnaire and Pregnancy Stress Rating Scale mean scores with their

descriptive characteristics.

PPRQ PSRS
Variables %
Age

18-23 130 31.7 2.39+1.77 22.32+12.51
F=0.56 F=3.72
24-29 189 46.1 2.53+1.87 p=057 23.67+13.45 p=0.02
30-35 91 22.2 2.29+1.80 19.27+10.68
Education
Primary education 116 28.3 2.17+1.83 20.92+12.55
. F=2.77 F=2.54
High school 165 40.2 2.40+1.68 p=0.06 21.63+12.21 p=008
University 129 31.5 2.71+1.96 24.30+13.19
Marriage duration
1-5years 306 74.6 2.61+1.83 23.62+12.66
KW=13.57 KW=17.56
6-10years 79 19.3 1.93+1.79 p=0.001 19.50+£12.58 p=0.0001
>11years 25 6.1 1.84+1.46 14.40+8.30
Partner’s education
Primary education 84 20.5 2.06+1.79 19.71£13.01
: F=3.95 F=4.64
High school 170 41.5 2.35+1.70 p=0.02 21.45+11.37 p=0.01
University 156 38.0 2.72+1.93 24.53+13.50
Family type
Nucleus 346 84.4 2454178 =061 225241262 £=0.92
Large 64 15.6 2.30£2.06 p=0.54 20.92+12.94 p=0.35
Social support
Yes 348 84.9 2.38+11.82 t=127 21.56+12.59 t=2.69
No 62 15.1 2.70+1.85 p=0.20 26.24+12.45 p=0.007
Planned pregnancy
Yes 343 83.7 2.39+1.84 =103 21.86+12.64 (=148
No 67 16.3 2.64+1.70 p=0.30 24.37+12.69 p=0.13
Parity
Primiparous 218 532 2.62+1.83 =229 23.44+12.82 =199
Multiparous 192 4638 2.21+1.79 p=0.02 20.94+12.38 p=0.04

not have had enough time to adapt to their spouse, family, and
new living environment'®. In addition, as the duration of the
marriage increased in this study, their pregnancy-specific stress
decreased. Similarly, one study reported that pregnancy-spe-
cific stress decreased as the duration of the marriage increased*.
The increase in the duration of the marriage may pave the way
for the formation of planned pregnancies by boosting the har-
mony between couples, marital harmony, and social support.
In this study, the majority of pregnant women had a planned
pregnancy, which may have facilitated their adaptation to preg-
nancy and may have reduced pregnancy-specific stress.

The current study has shown that as the education level of
the spouses of pregnant women increased, the perceptions of
pregnancy risks and pregnancy-related stress increased as well.
Increasing the level of consciousness may cause excessive focus
on the healthy process of pregnancy in spouses. Another rea-
son that increases pregnancy stress may be the increase in the
control of the spouse over the pregnancy and the decrease in
the self-control of the pregnant woman, which is supported
by a previous study®. In this study, it was seen that the preg-
nancy-specific stress of pregnant women receiving social sup-
port was statistically significantly lower than the stress of those

Rev Assoc Med Bras. 2024;70(6):e20231270



The perception of risk and stress during pregnancy

1.%° reported similar find-

with no social support. Staneva et a
ings as that of the current study. It has been emphasized that a
decrease in pregnant woman’s personal-social factors increases
her stress level?'.

In the current study, the perceptions of pregnancy risks and
pregnancy-specific stress of multiparous women were less than
those of primiparous. This result can be interpreted as follows.
Multiparous pregnant women have more experience with preg-
nancy than primiparous women. Having experience with an
event means that perceived risk will be generally lower when
encountering the same event. Low levels of pregnancy-specific
stress can be explained by previous pregnancy experience and

Table 2. Correlation of some descriptive variables with Perception
of Pregnancy Risk Questionnaire and Pregnancy Stress Rating Scale.

| eea [ Psks |

r -0.038 -0.072
Age

p 0.440 0.146

r -0.059 -0.129**
Partner age

p 234 0.009

r -0.125* -0.185**
Marriage duration

p 0.011 0.000

r 0.126* 0.153**
Gestational weeks

) 0.011 0.002
Number of r -0.056 -0.143**
pregnancy o) 0.261 0.004
Number of living J -0.169™ -0.192™
children D 0.001 0.000

*p<0.05. **p<0.01.

adaptation to stressors. Similar to the findings of this study,
some studies have shown that multiparous pregnant women’s
stress is significantly lower than that of the primiparous'”?.
Another remarkable parameter in the study was the gestational
week. As the gestational week progressed, pregnant wom-
en’s risk perception and pregnancy-specific stress increased.
The progressing gestational week or the upcoming delivery
may cause an increase in women’s concerns about delivering
their child healthily and providing a good future for it. It has
been reported that such concerns are effective in the percep-
tion of pregnancy risks'®. In the study, as having living children
increased, perceptions of pregnancy risks and pregnancy-spe-
cific stress decreased. As the survival rate of children born by a
woman increases, the experience can shape her psychological
state positively. It is thought that the finding of this study may
be related to this situation.

CONCLUSION

In this study, it was found that pregnant women had a low
perception of pregnancy risks and pregnancy-specific stress.
It was also observed that pregnancy-specific stress increased as
their perceptions of pregnancy risks increased. Further research,
including prospective studies with different sample groups
and influencing factors, is needed to elucidate the relationship

between pregnancy risk perception and pregnancy-specific stress.
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Table 3. The relationship between the Perception of Pregnancy Risk Questionnaire and Pregnancy Stress Rating Scale mean scores of study

participants.

PPRQ 0-10 0-9.44 243+1.82
0.662"* 0.000
PSRS 0-144 0-62.00 22.27+12.67
“p<0.01.
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SUMMARY

OBJECTIVE: The aim of this study was to evaluate the prevalence and risk factors related to metabolic dysfunction-associated steatotic liver disease
ininflammatory bowel disease patients.

METHODS: Thisis a cross-sectional study conducted on adults with inflammatory bowel disease from 2019 to 202 1. Metabolic dysfunction-associated
steatoticliver disease encompasses patients with steatosis and at least one cardiometabolic risk factor. Patients with alcohol consumption 220 g/day,
chronic liver diseases, or methotrexate use were excluded.

RESULTS: Almost 140 patients were included: 67.1% were female, with a mean age of 49.7£13.7 years, and 63.6% had Crohn'’s disease. The mean
duration of inflammatory bowel disease was 9.747.9 years. Metabolic dysfunction-associated steatotic liver disease was observed in 44.3% and
advanced liver fibrosis was excluded in 63.5% by Fibrosis-4. Patients with metabolic dysfunction-associated steatotic liver disease were older
(p = 0.003) and had a higher number of metabolic syndrome components (2.9+1.1 versus 1.6£1.0; p<0.001), greater abdominal circumference
(p<0.001), and body mass index (p<0.001). The only factor related to inflammatory bowel disease associated with metabolic dysfunction-associated
steatotic liver disease was disease duration (11.6+9.5 versus 8.3+6.2; p = 0.017). A higher number of metabolic syndrome components and obesity
increase by 2.2 times and an altered waist circumference by 2.6 times the occurrence of metabolic dysfunction-associated steatotic liver disease.
CONCLUSION: A high prevalence of metabolic dysfunction-associated steatotic liver disease was observed in patients with inflammatory bowel
disease, with the main risk factors being associated with metabolic syndrome predicting it, but not with inflammatory bowel disease features and/
or its treatment.

KEYWORDS: Inflammatory bowel diseases. Crohn’s disease. Ulcerative colitis. Nonalcoholic fatty liver disease. Metabolic syndrome. Liver fibrosis.

INTRODUCTION

cardiovascular diseases, being estimated at 25-30% of the

Nonalcoholic fatty liver disease (NAFLD) is among the most
common causes of chronic liver disease, mainly related to insu-
lin resistance and metabolic syndrome (MS), after the exclusion
of secondary causes'. Its spectrum ranges from simple steato-
sis to advanced fibrosis (AF) and hepatocellular carcinoma?.
Recently, a new NAFLD nomenclature was proposed to con-
template its physiopathology and reduce the impact of sub-
ject stigmatization based mainly on exclusion criteria. The new
term “metabolic dysfunction-associated steatotic liver disease
(MASLD)” comprises hepatic steatosis (HS) associated with
one out of five cardiometabolic risk criteria in individuals with-
out significant alcohol consumption®.

The prevalence of MASLD is increasing worldwide, in
parallel with the obesity epidemic and the expansion of

general population®®. Despite the scant data regarding the
prevalence of MASLD in Brazil, it is known that in Latin
America, the disease is highly prevalent, occurring in 24% of
the population’. Recent studies indicate that the prevalence of
NAFLD in IBD patients varies from 1.5 to 55%*°. Both dis-
eases are multifactorial, involving environmental, genetic, and
immunological determinants'.

In most cases, MASLD is linked to insulin resistance and
is considered the hepatic manifestation of MS?. However, the
pathogenesis of MASLD in the IBD population may involve
specific risk factors, such as chronic inflammatory response,
drug hepatotoxicity, frequent steroid use, malnutrition, pre-
vious intestinal resection, and intestinal dysbiosis®. It is pos-
tulated that MASLD in IBD patients may occur through two
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distinct phenotypes, one triggered by factors directly related to
IBD and the other associated with the components of MS'®!!.

Earlier studies have found an association between MASLD
and features of IBD, such as disease severity and duration, pre-
vious intestinal resection, and drugs used in the treatment'®!.
Conversely, anti-tumor necrosis factor (anti-TNF) agents may
have a protective role against the occurrence of MASLD'*13.
However, more recent studies have pointed out that components
of MS are more critical to the occurrence of MASLD in IBD.

With advancing knowledge of IBD and its therapeutic arse-
nal, the disease phenotype has changed in recent years, with
steatosis and liver disease increasingly reported in patients with
IBD. However, data regarding predisposing factors for the occur-
rence of steatosis are still conflicting. With the implementation
of new nomenclature and the absence of studies that evaluate
the prevalence of MASLD and its risk factors in our country,
the present study was proposed.

METHODS

This cross-sectional study included patients over 18 years old
followed up at the IBD Reference Center of the University
Hospital of the Federal University of Juiz de Fora (HU-UFJF)
from January 2019 to December 2021. The diagnosis of IBD was
established by clinical, endoscopic/histological, and/or imaging
criteria. Patients with alcohol consumption >20 g/day, chronic
liver disease, or use of methotrexate were excluded. This study
was approved by the Human Research Ethics Committee of
HU-UFJF (CAAE 06129419.0.0000.5133) and participants
signed an informed consent form before inclusion.

Data on clinical-demographic and IBD features (disease
type and location, age at diagnosis and disease length, current
and previous treatment) were collected. Disease activity was
defined by a colonoscopy showing the presence of ulcers in
CD or a Mayo score 22 in UC' and/or compatible imaging
and/or biochemical findings (C-reactive protein>6 mg/dL).

The diagnosis of metabolic syndrome was established
according to the National Cholesterol Education Program’s
Adult Treatment Panel III (NCEP-ATP III) criteria: elevated
waist circumference (294 cm in males or >80 cm in females);
triglycerides 2150 mg/dL; HDL cholesterol <40 mg/dL in
males or <50 mg/dL in females; elevated blood pressure (sys-
tolic 2130 and/or diastolic 285 mm Hg); or fasting glucose
2100 mg/dL". Biochemical assessment included metabolic,
liver, and inflammatory profiles, as well as viral and autoim-
mune markers.

The HS diagnosis was established using an imaging tech-
nique (ultrasonography, tomography, or magnetic resonance)

2

at the time of inclusion or in the previous 6 months, if avail-
able, and carried out in our service. The diagnosis of MASLD
was defined by steatosis and at least one cardiovascular risk
factor, as recently proposed by the American and European
Association of Liver Diseases.?

For assessing advanced liver fibrosis, the Index for Liver
Fibrosis-4 (FIB-4) was used as a noninvasive test, widely
validated, and recommended for screening in a low preva-
lence population of liver fibrosis. Values lower than 1.3 or
higher than 2.67 excluded or confirmed the diagnosis of
AF. Intermediate values were considered indeterminate and
nondiagnostic'®".

Continuous variables were described as mean and standard
deviation and categorical variables were described as frequency
and percentage. Comparison between continuous variables was
established using the Student’s t-test, while the chi-square test
or Fisher’s exact test was used to evaluate categorical variables.
All tests were two-tailed and adopted a significance level of
5%. For MASLD prediction models, binary logistic regression
models were performed. The choice of independent variables
was based on previous univariate analyses and clinical criteria
previously established in the literature. The goodness of fit of
the regression model was verified by the Omnibus test and the
respective ROC area under the curve (AUC). Inferential and
modeling analyses were carried out using the Jamovi version
2.3 application.

RESULTS

A rotal of 217 patients were evaluated, of which 77 were
excluded (63 lost to follow-up, 5 had alcohol use disorder,
5 had chronic liver disease, and 4 were using methotrexate).
Of the 140 patients included, 67.1% were female, with a mean
age of 49.7%13.7 years, and the majority had Crohn’s disease
(63.6%). HS was evident in 45% of the sample. The diagnosis
of MASLD was established in 44.3%. Only 20% of patients had
elevated alanine aminotransferase, while advanced liver fibro-
sis was present in 6.5% of cases and could be excluded using
the noninvasive FIB-4 score in 63.5% of patients. The clini-
cal-demographic characteristics of the studied population are
described in Table 1.

Patients with MASLD had a higher frequency of MS, diabe-
tes, hypertension, altered waist circumference (CW), and obe-
sity (Figure 1). Furthermore, the MASLD patients had more
ATP III metabolic risk factors, were older, and had a higher
length of disease than those without MASLD. Conversely, data
related to IBD (type, extent, phenotype, treatment, disease
activity) were unrelated to the presence of MASLD (Table 1).
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Table 1. Clinical-demographic characteristics of inflammatory bowel disease patients with steatotic liver disease associated with

metabolic dysfunction.

o a0 Without MASLD (=78 MASLD (n-62)

Women % (n) 67.1(94) 52.1(49) 47.9 (45) 0.222
Age (years) 4974137 46.6+14.3 535+11.9 0.003
Age at diagnosis (years) 39.9+13.1 38.3£13.5 4194123 0.102
IlIness duration (years) 9779 83+6.2 11.6+£9.5 0.017
Type of IBD
CD/UC % (n) 63.6(89)/36.4(51) 55.1(49)/56.9 (29) 44.9 (49)/43.1(22) 0.836
Location of CD
L1/L2/L3/L4 % (n) 322(12(8431)2/02'_22((12?)/ 30.6 (15)/14.3(7)/55.1(27) - 32'53(51(31)3/75‘?2(}1)/ 0.091
CD phenotype
B1/B2/B3 % (n) 31.5(28)/36(32)/32.6 (29) 30.6(15)/38.8 (19)/30.6 (15) 32.5(18)/32.5(13)/35 (14) 0.862
Perianal disease % (n) 18.1(21) 57.1(12) 429 (9) 0.708
Location of UC
E1/E2/E3 % (n) 9.8(5)/45.1(23)/45.1(23) 6.9 (2)/41.4(12)/51.7 (15) 13.6(3)/50(11)/36.4 (8) 0.556
Previous surgery % (n) 21(29) 58.6(17) 41.4(12) 0.730
Treatment
Anti-TNF therapy % (n) 35.7 (50) 56 (28) 44(22) 0.960
Steroid use % (n) 28.6 (40) 55(22) 45(18) 0.914
Active disease % (n) 60 (84) 51.2 (43) 48.8 (62) 0.187
Number of SM components 21+13 1.6+£10 29+1.1 <0.001
Blood glucose 100.2+29.8 923+12.4 110+£40.6 <0.001
Glycated hemoglobin 55+14 52+0.5 59+1.9 0.003
Insulin 10+54 85£50 11.9+£54 <0.001
HOMA-IR 25+£18 20+14 33x£2.1 <0.001
Triglycerides 146.7+82.2 131.3+£67.1 166.2+95 0.012
Total cholesterol 187.7+£42.2 185.2+43 190.9+£41.6 0.427
HDL 49+12.7 50.5+13.8 4711 0.117
LDL 109.6+35.8 108.4+37.7 111.1+£335 0.665
AST 235196 231176 24.1+11.7 0.582
ALT 213+112 20.1+£11.2 22.8+11.2 0.168
Albumin 4.2+02 4.2+02 4302 0.291
Creatinine 0.8+0.2 0.8+0.2 0.710.2 0.221
CRP 74£14.1 7.6£168 72£93 0.921
ESR 21.8+19.8 21.7+23 22.1£15.1 0.930

MASLD: metabolic dysfunction-associated steatotic liver disease; IBD: inflammatory bowel disease; CD: Crohn'’s disease; UC: ulcerative colitis; L1: ileal; L2:
colonic; L3: ileocolonic; L4: upper gastrointestinal tract; B1: non-stenosing, nonpenetrating; B2: stenosing; B3: penetrating; E1 proctitis; E2: left colitis; E3:
pancolitis; SM: metabolic syndrome; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate.

DISCUSSION
The present study showed a high prevalence of MASLD
(44.3%) in IBD patients, with the main associated predictors

Multivariate analysis showed that MASLD was inde-
pendently associated with a higher number of ATP III met-
abolic risk factors, obesity, and an altered CW, with an AUC

of 0.85 (Table 2). related to MS risk factors. Although most individuals do not
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Figure 1. Correlation between components of the metabolic syndrome
and the presence of steatotic liver disease associated with metabolic
dysfunction. SM: metabolic syndrome; DM: diabetes mellitus; HDL:
high-density lipoprotein; WC: waist circumference; MASLD: metabolic
dysfunction-associated steatotic liver disease.

Table 2. Predictive factors associated with the presence of steatotic
liver disease in patients with inflammatory bowel disease.

Number of SM components 2.20(1.47-3.29) <0.001
Presence of obesity 2.29(1.18-4.42) 0.014
Altered WC* 2.98(0.97-9.12) 0.056

SM: metabolic syndrome. *Waist circumference greater than 94 cmin males
and 80 cm in females.

have advanced liver fibrosis, it was predicted in 6.5% of our
casuistic, even though they were asymptomatic, showing the
importance of screening for MASLD in this population, given
its silent progressive behavior.

With the global obesity epidemic and the increasing
prevalence of cardiovascular events, HS has been reported
in 25% of the world’s population. Greater awareness of IBD
and an improved therapeutic arsenal of the disease have influ-
enced the change in IBD patients’ phenotype, with a more
significant occurrence of overweight or obesity. A grow-
ing interest in the prevalence of HS in IBD patients has
occurred in recent years, reported between 8.6 and 54%,
which may vary according to the method used for the diag-
nosis®!®. The presence of AF or liver cirrhosis is reported in
18.3%'%'2. The prevalence of HS in our study was similar
to that reported in previous studies.

The pathophysiology of HS in IBD patients still needs
to be well established. Bessissow et al. identified the activ-
ity and duration of the disease, as well as previous intestinal
resection, as independent risk factors for HS™. Some of these
results were replicated in subsequent studies that observed
a correlation with corticosteroids or methotrexate use'™.
Conversely, therapy with anti-TNF could have a protective

4

effect’>?. In our study, only the disease duration was lon-
ger in those with MASLD compared to patients without
MASLD; however, it did not remain significant in the mul-
tivariate analysis. Data inherent to the type, extent, pheno-
type, or previous treatment, including intestinal resection,
were not associated with MASLD.

More recent studies, such as the one by Palumbo et al.,
showed older age, higher BMI, and higher triglyceride levels as
independent risk factors for HS'. Regarding the AF presence,
Palumbo et al. found age and BMI predictors of its occurrence.
In our series, older age, duration of the disease, and several
MS diagnostic criteria (DM, hypertension, obesity, low HDL,
and increased WC), as well as a higher number of ATP IIT MS
components, were associated with MASLD. However, only a
higher number of ATP III MS components, obesity, and an
altered WC were independently associated with MASLD in
the multivariate analysis. All these data are in line with more
recent studies?’.

Noninvasive diagnosis of liver fibrosis through tests such as
FIB-4 is increasingly being recommended, especially in pop-
ulations at low risk of AE to exclude it and early referral to a
specialist for those “at risk” of AF'®2%2 In our casuistic, we
could exclude the presence of AF in 63.5% of cases and diag-
nose it in 6.5%), despite awareness of FIB-4 positive predictive
value limitations. However, with this strategy, only 20 out of
the 62 patients with MASLD would need to continue diag-
nostic investigation using more advanced methods. Our results
agree with those of Trifan et al. that most patients undergoing
a more sensitive method for AF diagnosis (liver transient elas-
tography) did not present it*.

The main drawback of our study was that the methods
used for HS diagnosis were heterogeneous and, in most cases,
established by ultrasonography (US) findings. It is known that
the diagnostic accuracy of the US may be inadequate for mild
steatosis recognition, as it is also an operator-dependent tech-
nique, with MRI being the most accurate method, despite the
cost that often limits its use?®. Furthermore, as ours is a ter-
tiary hospital with reference services in IBD and hepatology,
there may have been some selection bias, with more severe
patients being included in the study, which should not reflect
the national scenario.

To the best of our knowledge, this is the first study that used
the new nomenclature established for steatotic liver disease,
which consists of better-established criteria that consider the
metabolic nature of the physiopathology. The high prevalence
of MASLD in patients with IBD makes it necessary to have
a plan to prevent progression to more severe forms of disease.
It is mandatory for the professional responsible for managing
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these patients to be aware of the interaction between IBD
and MASLD to adopt screening measures and refer “at-risk
MASLD?” to a hepatologist.

CONCLUSION

Our findings supported the reported high prevalence of MASLD
in IBD patients and its close relationship with MS risk factors,
highlighting the importance of careful screening and manage-
ment of MASLD in this scenario.
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Analysis of long-term family dynamics in mothers who have
undergone fetal myelomeningocele surgery using telemedicine:
a pilot study

Tatiane Santos Nunes! @ ,Edward Araujo Junior! @, Liliam Cristine Rolo! @,
Adriana Safiudo? @, Sergio Cavalheiro® @ , Antonio Fernandes Moron?

SUMMARY

OBJECTIVE: The aim of this study was to understand the dynamics of families with children with myelomeningocele undergoing intrauterine fetal surgery.
METHODS: A retrospective cohort pilot study was carried out with 11 mothers of children who had undergone intrauterine myelomeningocele
repair. Participants in this study responded to an electronic questionnaire (via Google Forms), developed by the study authors, that consisted of 22
multiple-choice questions, of which 17 were closed-ended and 5 had a standardized format.

RESULTS: The mean (+ standard deviation) of the mothers’ age was 37.6 (+ 3.5) years. The median of gestational age at delivery and birthweight were
34.9 (range, 33 to 36.1) weeks and 2,300 (range, 1,950 to 2,763) g, respectively. The majority of mothers were white (81.8%), had university degree
(81.8%), were Catholic (63.6%), and were married (100%). The majority of mothers rated their relationship with their husband, family, and friends
as excellent (54.5,72.7, and 54.5%, respectively). All 11 mothers reported that the newborn with myelomeningocele was born <37 weeks gestation
and the birthweight most often<2,500 g. Approximately 64% of the mothers reported that their child required adaptations or had special needs, of
which walking aids (50%) and bladder control (50%) were the most common ones.

CONCLUSION: Telemedicine proved to be a useful tool in the long-term follow-up of children who underwent intrauterine surgery to correct

myelomeningocele.

KEYWORDS: Spina bifida. Surgery. Follow-up study. Family dynamics. Telemedicine.

INTRODUCTION

Fetal myelomeningocele is considered a severe form of neural
tube closure disorder, resulting from a failure of the primary
neurulation process, with closure normally occurring in the
fourth week of gestation'. It affects approximately 2,000 live
births worldwide?, with an incidence of approximately 3.4-6
per 10,000 newborns in the United States®. The main clinical
alterations of myelomeningocele are motor and cognitive defi-
cits, hydrocephalus, varying degrees of skeletal delay and motor
deformities, and bladder and bowel dysfunction throughout
life, requiring prolonged assistance from the child’s caregiver
to perform basic activities of daily living.
Myelomeningocele is one of the most serious congenital
defects and is considered a nonlethal fetal anomaly for which
there is no satisfactory postnatal treatment, with significant
morbidities, including dysfunction of the bowel, bladder, and

reproductive organs, requiring a careful surgical procedure

and careful analysis of risks and benefits’. Studies have shown
improved quality of life for fetuses subjected to intrauterine
surgery, minimized exposure of neural elements to amniotic
fluid, improved cerebellar herniation, reduced hydrocephalus,
as well as a significant contribution to prognosis and reduced
economic costs of treating the disease in the postnatal period®.
Other benefits of intrauterine surgery include a reduction in
ventriculo-peritoneal shunt rates by 12 months of age and the
ability to walk by 30 months of age’.

Currently, most developed countries offer telehealth services.
In developing countries, on the other hand, telemedicine faces
a major health challenge in terms of expanding access to spe-
cialized medical services in places where the quality of health
care has not improved®. It should be noted that the care of a
child with myelomeningocele does not end in the postnatal
period, but throughout life, this care will be continuous, actively
requiring the involvement of the family. In this scenario, the
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Telemedicine and fetal myelomeningocele surgery

use of the telemedicine tool becomes indispensable in accom-
panying families, so that it can help them care for their child
who will need special care and teams trained to accompany
them’. In addition, the multi-professional team should know
the dynamics of each family, taking into account its individ-
uality in order to recognize its different needs, personalize the
practice of care, develop strategies that promote the child’s
autonomy, preserve its cognitive functions, and promote an
improved quality of life™.

Therefore, the aim of the present study was to identify the
family dynamics of children diagnosed with fetal myelome-
ningocele who underwent intrauterine corrective surgery using

the telemedicine tool.

METHODS

A retrospective cohort pilot study was carried out between
2018 and 2023 with 11 mothers of children who had under-
gone intrauterine myelomeningocele repair. This study was
approved by the Ethics Committee of the Federal University
of Sao Paulo (UNIFESP) and the mothers signed a consent
form. To participate in the study, mothers received an invita-
tion letter via email and WhatsApp. Patients with severe cog-
nitive impairment and those who refused to participate at any
point in the study were excluded.

Participants in this study responded to an electronic ques-
tionnaire (via Google Forms), developed by the study authors,
that consisted of 22 multiple-choice questions, of which 17
were closed-ended and 5 had a standardized format. The first
part of the questionnaire was designed to assess the socio-demo-
graphic profile of the participants and, through closed-ended
questions, to understand the ongoing family and psychological
impact of the diagnosis of myelomeningocele and its impact
on pregnancy. The second part was designed to understand
the family dynamics after the intrauterine correction surgery.
The estimated time to complete the questionnaire was approx-
imately 25 min, but as much time as necessary could be used.
The questionnaire could not be completed until the last ques-
tion had been answered.

To gain a better understanding of daily routines and fam-
ily dynamics, a telemedicine interview was scheduled, with a
time and date based on the participant’s availability. On the
agreed day and time, a telemedicine consultation was sched-
uled through a secure commercial platform (Versatilis®), and
the participant received an electronic access link.

In the present study, telemedicine was used as a tool to
facilitate virtual interviews and complement the research,
allowing the researchers (nurse and physician) to compare the
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participants’ responses and the level of satisfaction expressed
by the families. In addition, participants were able to share
their experiences through the interactive audiovisual commu-
nication method offered by the telemedicine tool, which was
crucial given the expertise and guidance provided by health
professionals. Another factor observed by the researchers was
the convenience and flexibility of choosing the best day and
time for the interview, regardless of the distance, as partici-
pants expressed satisfaction, affection, and confidence during
the interview.

The data was transferred to an Excel 2010 spreadsheet
(Microsoft Corp., Redmond, WA, USA) and analyzed using
the STATA/SE 15.1 (Stata Corp., College Station, TX, USA)
statistical program. Qualitative variables were described as
number (N) and percentage (%), while quantitative variables
were described as mean (standard deviation—SD), minimum
and maximum values, or as median, 25th and 75th percentile,

and minimum and maximum values.

RESULTS

We selected 13 mothers, but 2 refused to participate in the
study, leaving 11 mothers in the final sample. All of them
completed the questionnaire in full, with a 100% success rate.
Only 2 (18.2%) of the mothers interviewed had tried to get
pregnant again, and most of them reported fear and inse-
curity about being diagnosed with fetal myelomeningocele
again. The mean (£ SD) mothers’ age was 37.6 (& 3.5) years.
The majority of mothers were white (81.8%), had university
degree (81.8%), were Catholic (63.6%), and were married
(100%). The majority of mothers rated their relationship with
their husband, family, and friends as excellent (54.5, 72.7,
and 54.5%, respectively). Of the six mothers who have other
children, about 83% rated their relationship with them as
excellent. Table 1 shows the description of the socioeconomic
and demographic data as well as the relationships with their
husband, children, and friends.

Table 2 showed that most of the mothers reported 2 (45.4%)
previous pregnancies, the most frequent number of deliveries
was 1 (45.4%), approximately 91% of the women reported
not having had abortions, and all of them reported no still-
births or neonatal deaths. As for the number of children, the
most frequent answer was 1 (45.4%) child. When asked about
the number of preterm births, 9 (81.8%) of them reported
1. All 11 mothers reported that the newborn with myelo-
meningocele was delivered with a median of 34.9 (range,
33 to 36.1) weeks’ gestation and a birthweight median of
2,300 (range, 1,950 to 2,763) g. Only one woman reported
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a history of fetal malformation, which was a neural tube mal- Table 2. Maternal history and perinatal outcomes.

formation. Notably, 2 (18.2%) mothers reported a family

Number of previous pregnancies

Table 1. Description of socioeconomic and demographic data and 1 4(36.4%)
relationship with husband/children/friends. 2 5 (45.4%)
5 2(182%)
Age, years Number of deliveries
Mean (standard deviation) 37.6(3.5) 1 5 (45.4%)
Minimum-maximum 32-44 2 4(36.4%)
Gestational age at delivery, weeks 3 2(18.2%)
Median 34.9 Number of abortions
Minimum-maximum 33-36.1 None 10 (90.9%)
Birthweight, g 1 1(9.1%)
Median 2,300 Number of live children
Minimum-maximum 1,950-2,763 1 5 (45.4%)
Race 2 4(36.4%)
White 9 (81.8%) 3 2 (18.2%)
No-white 2(18.2%) Stillbirth, none 11 (100%)
Schooling Stillborn, none 11 (100%)
Incomplete university degree 2(18.2%) Number of preterm births (<37 weeks)
University degree 9(81.8%) 1 9(81.8%)
Religion 2 2(18.2%)
Catholic 7 (63.6%) Number of post-term births (=42 weeks)
Spiritist 2(18.2%) 0 10 (90.9%)
Evangelica 1(9.1%) 1 1(9.1%)
Marital status, married 11 (100%) Birthweight of newborn with myelomeningocele
Lives with partner, yes 11 (100%) <2500g 8(72.7%)
Relationship with the partner 2,500-4,000 g 3(27.3%)
Great 6(54.5%) Gestational age at delivery of newborn with myelomeningocele
Good 2(18.2%) <37 weeks 11 (100%)
Regular 2(18.2%) History of fetal malformation
Not applicable 1(9.1%) No 10 (90.9%)
Relationship with the family Yes 1(9.1%)
Great 8(72.7%) What? Neural tube defect
Good 2(18.2%) Family history of fetal malformation
Regular 1(9.1%) No 9(81,8%)
Do you have other children? Yes 2(18,2%)
No 5(45.5%) What?
VYes 6 (54.5%) No definitive diagnosis 1(50%)
Relationship with other children (n=¢) Myelomeningocele 1(50%)
Great 5(83.3%) Do you intend to get pregnant again?
Good 1(16.7%) No 9(81.8%)
Relationship with friends Yes 2(18.2%)
Great 6 (54.5%) If you want to get pregnant, do you plan it?
Good 5(45.5%) Yes 2 (100%)
3
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Table 3. Description of current activities with your child.

Table 3. Continuation..

Do you have any kind of specialist follow-up? Special needs (n=8)
Yes 11 (100%) Walking aid 4 (50%)

Type of follow-up (n=11) Fecal elimination 4 (50%)
Physiotherapy 10 (90.9%) Bladder elimination 3(37.5%)
Neurology 10 (90.9%) Supporting oneself 2 (25%)
Urology 9(81.8%) Feeding 1(12.5%)
Orthopedics 9 (81.8%) Speech difficulties 1(12.5%)
Occupational therapy 4(36.4%) Holding an object 1(12.5%)
Psychology 3(27.3%) Difficulty interacting with other children 1(12.5%)
Speech therapy 2(18.2%)

Orthodontists 1(9.1%)
Other specialists 4 (36.4%) history of fetal malformations, and 1 of them was myelome-

How often? ningocele. Only two mothers reported that they intended to
Onme aweslk 1(9.1%) get pregnant again. Most of the mothers (n = 7, 63.6%) had
e times vl 2(18.2%) undergone previous surgical procedures, and the most fre-
Others 8 (72.7%) quent procedure was intrauterine surgery for myelomenin-

Does your child need adaptations or special needs? gocele (n =4, 57.1%).

" 4 364%) Table 3 shows the description of the activities currently car-
e = ried out with the child, being that all the children have some
kind of follow-up with a specialist, with physiotherapy and

Use of awheelchair neurology the most frequently reported (91%). Approximately
No 7 ek 64% of the mothers reported that their child required adap-
Yes 2(18.2%) tations or had special needs. Most of the children did not use

Use of awalker or crutches wheelchairs, walkers, or crutches (81.8 and 72.7%, respec-
No 8(72.7%) tively). However, the majority of children, approximately
Yes 3(27.3%) 73%, used orthopedic shoes or special orthoses. Regarding

Orthopedic shoes or special orthoses the need for adaptations, the most common response was
No 3(27.3%) that there was no need for adaptations, both at home and in
Yes 8(72.7%) the car (72.7 and 90.9%, respectively). More than 70% of

Have you had to make any changes or adaptations to your home to
better accommodate your child?

No 8(72.7%)

Yes 3(27.3%)
Changing or adapting your car

No 10 (90.9%)

Yes 1(9.1%)
Does your child need any daily procedures?

No 3(27.3%)

Yes 8(72.7%)
What are the daily procedures? (n=8)

Use of disposable diapers 6 (75%)

Intermittent bladder catheterization 4 (50%)

Other products/materials 1(12.5%)

Continue...
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the children required some type of daily procedure, the most
common being the use of disposable diapers (75%) and inter-
mittent catheterization (50%). The special needs most often
reported by mothers were walking aids (50%) and bladder
control (50%).

DISCUSSION

The active participation of the family is essential for the child’s
development and autonomy. Parents, for their part, try to learn
how to adapt their routine and meet their child’s needs in order
to overcome the greatest challenges and become as independent
as possible, especially in the adult phase. From this perspective,
it is necessary for the professional responsible for the rehabilita-
tion of children with myelomeningocele to know the dynam-

ics of each family and to develop strategies for personalized

Rev Assoc Med Bras. 2024;70(6):e20231327



Nunes TS et al.

care, especially those related to family-centered care and not
just that of the child".

After intrauterine surgery for myelomeningocele, women
are advised not to become pregnant for the first 2 years. Of the
mothers, 2 (18.8%) did not try to become pregnant because
they feared complications in subsequent pregnancies. Goodnight
et al.! assessed the obstetric risk in subsequent pregnancies
after intrauterine repair of myelomeningocele. From 693
cases of intrauterine surgeries, 77 subsequent pregnancies in
60 women were observed. The uterine rupture rate was 9.6%
(n = 5), resulting in 2 fetal deaths, and maternal transfusion
was required in 4 (7.7%) patients.

In our study, 7 (63.6%) of the children required special
care, including 8 (72.7%) with orthopedic shoes or special
orthoses. In a pioneer study developed in our service after
the first six intrauterine repairs for myelomeningocele at the
age of 3.5 years, two children had normal leg movements,
sacral functional level, and were community ambulators.
One child with a lesion at the L1-L2 anatomical level was
nonambulatory and completely dependent on a wheelchair
for mobility'~.

This study showed that most of the children have special
needs, but there was no need to adapt the family home or
car. Buoro and Nogueira' searched to identify the main chal-
lenges facing the family of a child with meningomyelocele.
They observed that the quality of life of mothers and caregiv-
ers of children with meningomyelocele was affected regard-
ing functional capacity, emotional aspects, and mental health.
The most common difficulties faced by caregivers were perform-
ing bladder catheterization, providing general care, financial
burden, and accessibility.

Intrauterine surgery for myelomeningocele is associated
with a higher risk of adverse outcomes for the maternalfetal
binomial. In our study, all deliveries were <37 weeks, and the
birthweight<2,500 g occurred in 8 (72.3%) cases. Moron et al.'
assessed the perinatal outcomes of 237 intrauterine surgeries for
myelomeningocele. The mean gestational age at delivery and
birthweight were 33.6 + 2.4 weeks and 2,186 = 506 g, respec-
tively, and 86.9% of deliveries were <37 weeks.

A comparative multicenter study assessed the long-term
impact on families and caregivers of children with myelome-
ningocele who underwent intrauterine surgery in the pre- and
postnatal periods. They found that the group who underwent
intrauterine surgery had a lower social impact on the family
when compared to the group who underwent postnatal sur-
gical correction®.

This study showed that the active participation of the fam-
ily was essential for the development and autonomy of the

5

children. Parents try to learn the necessary care to adapt to
the routine and meet the needs of their children so that they
can overcome their major challenges and become increasingly
independent. In this scenario, professionals working to reha-
bilitate these children must know the dynamics of each fam-
ily and develop personalized care strategies that focus on the
families, not just the children.

Some studies describe the benefits and ease of use of tele-
medicine in health services, highlighting the use of technology
for interventions in maternal and child health. The main objec-
tive is to improve not only care, but also prenatal care, postnatal
follow-up, and child care, and to reduce the risk of maternal

1617 Tn Arkansas, telemed-

and neonatal mortality or morbidity
icine is commonly used in obstetrics through the Antenatal
and Neonatal Guidelines, Education and Learning System
(ANGELS), the statewide telemedicine network. This network
is primarily used for teleultrasound consultations and mater-
nal—fetal medicine'®.

Obviously, the frequency of telemedicine encounters has
increased significantly in recent years. We can still emphasize
the safety and quality of the services provided by this tool
in the field of obstetrics and fetal medicine. These include
prenatal care, postpartum care, diabetes mellitus manage-
ment, medication abortion, lactation support, hypertension
control, genetic counseling, ultrasound, contraception, and
mental health services. For many users of these services, tele-
medicine has several potential or proven benefits, including
expanded patient access, increased patient satisfaction, and
reduced disparities in care and health outcomes compared to
in-person encounters®.

In the current study, most of the participants used the
telemedicine tool successfully, showing trust and satisfaction
to the researchers, i.e., the remote format did not impede the
effectiveness of the care. The knowledge generated by this
study will contribute to the support of different educational
and professional actions in the care of pregnant women, from
the prenatal period to the postnatal period. Such knowledge
will strengthen the professional-patient bond, with benefits
such as improving access to postnatal care, promoting better
integration, and improving clinical outcomes, even for those
who live in places with difficult access. In addition, the new
knowledge will provide continuity of care, bringing patients
closer to the professional and allowing them “autonomy”
and security. We believe that the results of this study will
contribute to the expansion of primary care, extending to
health reference services, especially those of high complexity
and high-risk pregnancies, as well as those of fetal medicine
throughout the country.
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CONCLUSION

Telemedicine proved to be a useful tool in the long-term fol-
low-up of children who underwent intrauterine surgery to
correct myelomeningocele. The majority of children required
special care, with walking aids and bladder control being the
most common. Also, this study showed that the use of techno-
logical tools in monitoring families is fundamental and serves as
a strategic support model. We emphasize that the use of these

tools in long-term monitoring can provide a better quality of
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Isolated polyhydramnios in the third trimester or polyhydramnios
secondary to late-onset gestational diabetes: is it worth
distinguishing?

Sadullah Ozkan* @, Murat Levent Dereli! @, Sadun Sucu® @, Erol Nadi Varhi! @,

Arife Akay! (), Safiye Elif Uzlu? @, Ali Turhan Caglar® @, Yaprak Engin-Ustun?

SUMMARY

OBJECTIVE: The aim of this study was to compare pregnancy outcomes of patients with polyhydramnios due to late-onset gestational diabetes
mellitus and patients with isolated polyhydramnios.

METHODS: Of the women who fully participated in prenatal examinations at Etlik Lady Ziibeyde Hospital between January 1, 2018, and December
31,2019, women with polyhydramnios of nonfetal-placental origin manifesting in the third trimester were retrospectively reviewed. Women with
normal 75-g oral glucose tolerance test results between 24 and 28 weeks gestation who met the inclusion criteria were enrolled in the study and
divided into two groups based on the results of rescreening with the 75-g oral glucose tolerance test for polyhydramnios in the third trimester: women
with isolated polyhydramnios (group 1) and women with late-onset polyhydramnios due to gestational diabetes mellitus (group 2).

RESULTS: There were a total of 295 participants, of whom 35 (11.8%) were diagnosed with polyhydramnios due to late-onset gestational diabetes
mellitus. There were no differences in the main outcomes. Birthweight and gestational age at birth were identified as independent risk factors for
predicting composite maternal outcome {[odds ratio (OR)=1.273, 95% confidence interval (Cl) 1.063-1.524, p=0.009]} and composite neonatal
outcome (OR=0.606, Cl 0.494-0.744, p<0.001), respectively.

CONCLUSION: Polyhydramnios in late pregnancy without evidence of pregnancy-related causes leading to polyhydramnios may be a sign of late-onset
gestational diabetes mellitus in women with a normal prior oral glucose tolerance test. As pregnancy outcomes and management were indifferent, it
does not seem necessary or useful to diagnose whether or not late-onset gestational diabetes mellitus is present.

KEYWORDS: Gestational diabetes mellitus. Polyhydramnios. Late-onset. Outcome. Oral glucose tolerance test.

INTRODUCTION

wound infection, polyhydramnios, and neonatal hypoglycemia®.

Polyhydramnios, defined as an increase in amniotic fluid vol-
ume, occurs in 0.4—2.0% of all pregnancies'. While about 60%
of cases are idiopathic, known causes include fetal anomalies
leading to fetal dysphagia or increased fetal urination, fetal—
placental disorders causing fetal anemia, and maternal diabe-
tes??. Polyhydramnios in which no causes can be identified are
called isolated polyhydramnios®.

Gestational diabetes mellitus (GDM) is one of the most
common complications of pregnancy (4-16%), which is defined
as a disorder of glucose metabolism that occurs or is first rec-
ognized during pregnancy®. A 75-g oral glucose tolerance test
(OGTT) is the most widely used method for diagnosing GDM,
although there are new promising methods such as measuring
the fetal thymic—thoracic ratio or fetal thymus transverse diam-
eter’. GDM increases the risk of severe pregnancy complica-

tions such as macrosomia, shoulder dystocia, cesarean section,

The underlying mechanism by which polyhydramnios develop
in maternal diabetes is not fully understood. The highlighted
pathophysiology is fetal polyuria caused by increased osmotic
diuresis due to fetal hyperglycemia and increased accumula-
tion of fluid from the chorioamniotic membranes due to higher
glucose concentrations in the amniotic fluid*.

Despite normal screening tests at 24—28 weeks of gestation
(WG), some physicians recommend retesting for late-onset GDM
in the third trimester if macrosomia is suspected or polyhy-
dramnios develops’. In addition, there are still many questions
about the side effects and benefits of antihyperglycemic med-
ications in pregnancy that need to be clarified. Besides, many
studies have demonstrated the association between cause-spe-
cific polyhydramnios and adverse perinatal outcomes, whereas
the association between isolated polyhydramnios and adverse

maternal-neonatal outcomes is contradictory®®. As there is a
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Polyhydramnios, isolated or due to late-onset gestational diabetes mellitus are comparable entities

need for studies that bridge the gap between theory and prac-
tice regarding perinatal and maternal outcomes in such preg-
nancy populations, we conducted this study.

METHODS

Study design

Medical records of all women diagnosed with third-trimester poly-
hydramnios between January 1, 2018, and December 31, 2019,
in the high-risk pregnancy department of Etlik Lady Ziibeyde
Maternity and Women's Health Education and Research Hospital,
Ankara, Turkey, were retrospectively reviewed after the hospital’s

local medical research ethics committee approved the conduct,
protocol, and procedures of the study (09/29-2020-15/08).

Study population characteristics,

patient selection, and definitions

Pregnant women with an abnormal 75-g OGTT performed at
24-28 WG of current pregnancy, metabolic disorders other than
late-onset GDM, multiple pregnancies, and patients with miss-
ing data and pregnancies with fetal features such as congenital
infections, malformations, neuromuscular disorders, anemia, and
genetic abnormalities were excluded. During the study period,
there were a total of 29,238 live singleton births. Of these, 562
(1.9%) were diagnosed with third trimester polyhydramnios.
Finally, 295 women without fetal-placental pathology who
met the study criteria were included. Of the 295 (100%) par-
ticipants, 258 (88.2%) were diagnosed with isolated polyhy-
dramnios (group 1), whereas 35 (11.8%) were diagnosed with
polyhydramnios due to late-onset GDM (group 2).

The diagnosis of GDM was made using the International
Association of Diabetes and Pregnancy Study Groups consensus
panel criteria'. Gestational age was calculated from the first day
of the last menstrual period and confirmed by sonographic dat-
ing. Polyhydramnios was identified with the same sonography
system [GE Voluson 730 Expert System (General Electric Medical
Systems, Milwaukee, W1, USA) with a 2-7-MHz abdominal
transducer] and classified as mild, moderate, or severe based on
sonographic measurement of the maximum vertical pocket (MVP)
of the amniotic fluid of 8—11, 12-15, and 216 cm, respectively®.

Data collection
All data were obtained from the hospital database and medical
records and compared between the two groups.

No serious neonatal adverse events occurred in either group,
including neonatal death, sepsis, meconium aspiration syndrome,
intraventricular hemorrhage, and necrotizing enterocolitis. Due to

2

low incidence of some neonatal and maternal complications, which
led to underestimation of the difference between the two groups,
we combined various components of neonatal and maternal out-
comes into composite outcome measures to draw conclusions.
In the present study, the composite neonatal outcome (CNO) con-
sisted of at least one or more of the following: neonatal intensive
care unit (NICU) admission, shoulder dystocia, birth asphyxia,
APGAR scores (appearance, pulse, grimace, activity, and respi-
ration) of less than 7 at 5 min, transient tachypnea of newborn,
respiratory distress syndrome (RDS) need for mechanical venti-
lation and continuous positive airway pressure (CPAP) therapy,
hypoglycemia, hyperbilirubinemia, premature rupture of mem-
branes (PROM), cord prolapse, and abruptio placentae. On the
other hand, the composite maternal outcome (CMO) consisted of
at least one or more of the following adverse maternal complica-
tions, including third- or fourth-degree vaginal tears, postpartum
hemorrhage (PPH) due to uterine atony, hypertensive disorders of
pregnancy (HDP), postpartum endometritis, and wound infection.

Statistical analysis

All statistical analyses were performed using the RStudio pro-
gram (version 2021.09.4+403.pro3). Kolmogorov-Smirnov or
Shapiro-Wilk tests were used to assess normality. Levene’s test
was used to assess homogeneity of variance. Descriptive analyses
for normally distributed variables were presented using means
and standard deviation. The independent-samples t-test was
used to compare these parameters between groups. Descriptive
analyses for the numerical data that were not normally distrib-
uted were performed using medians and quartiles (Q1-Q3).
Mann-Whitney U tests were used to compare these parameters
between groups. Descriptive analyses for the categorical variables
were performed using frequency and percentage. Relationships
between categorical variables were analyzed using the chi-square
test or Fisher’s exact test when expected cell counts were low.
For multivariate analysis, the possible factors identified in the
univariate analyses were entered into a binary logistic regres-
sion analysis to identify additional independent predictors of
CMO and CNO. The Hosmer-Lemeshow goodness-of-fit sta-
tistic was used to assess model fit. A type I error level of 5%
overall was used to derive statistical significance. A p-value of

<0.05 was considered a statistically significant result.

RESULTS

Demographic and clinical characteristics at the time of diagno-
sis are described in Table 1. Mean number of previous cesarean
deliveries, previous miscarriages, amniotic fluid measurements,

and mean fasting blood glucose levels were indifferent between
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the two groups, while mean values for age, body mass index An analysis of birth characteristics and early neonatal and
(BMI), gravidity, and parity were significantly higher in group
2 (p=0.001, 0.005, 0.012, and 0.022, respectively). Moreover,

there was no difference in the severity of polyhydramnios.

maternal outcomes of the study groups is shown in Table 2.
The rate of cesarean delivery was high in both groups, with

no statistical difference between the two groups, and the most

Table 1. Demographic and clinical characteristics of patients in the study groups at the time of diagnosis.

Group 10-258) | Grow2039 | Total -253)

Age (years) 28 (24-32) 34 (26-37) 28 (24-33) 0.001
BMI (kg/m?) 29 (26-32) 32(28-35) 29 (26-33) 0.005
Gravidity (number) 3(2-3) 3(2-4) 3(2-4) 0.012
Parity (number) 1(0-2) 2(1-3) 1(1-2) 0.022
Previous cesarean delivery 0 (0-0) 0(0-1) 0 (0-0) 0.073
Miscarriage (number) 0(0-0) 0(0-1) 0(0-0) 0.734
MVP of amniotic fluid (mm) 95 (87-109.2) 97 (85-110) 95 (87-110) 0.857
Mild 227 (88%) 31(88.6%) 258 (88.1%)
Moderate 25(9.7%) 2(5.7%) 27 (9.2%) 0.322
Severe 6(2.3%) 2(5.7%) 8(2.7%)
Fasting blood glucose (g/dL) 80 (75-88) 79 (71-98) 79.5(75-88.2) 0.931
Postprandial blood glucose (g/dL) 113.2422.2 116.1+£34.3 113.9+24.9 0.013
HbA1c (%) 5.1+0.4 5.9+0.8 5.310.6 <0.001

BMI: body mass index; HbA1c: glycated hemoglobin; MVP: maximum vertical pocket; PHA: polyhydramnios. Data are expressed as median (Q1-Q3), meantstandard
deviation or number (percentage) where appropriate. A p<0.05 indicates a significant difference. Statistically significant p-values are indicated in bold.

Table 2. Birth characteristics and early neonatal and maternal outcomes of the study groups.

Variables Group 1 (n=258) Group 2 (n=35) Total (n=293)
Cesarean delivery 175 (67.8) 27 (77.1) 202 (68.9) 0.356
GAB (weeks) 36 (34-38) 34 (31.25-35) 36 (33-38) <0.001
PTB 32(12.4%) 7 (20%) 39 (13.3%) 0.285
<34 weeks 4(12.5%) 1(14.3%) 5(12.8%) OG5
>34 weeks 28 (87.5%) 6(85.7%) 34 (87.2%)
Birthweight (g) 3,465 (3,205-3,755) 3,605 (3,300-3,960) 3,490 (3,212.5-3,790) 0.085
APGAR 1 9(9-9) 9(9-9) 9(9-9) 0.325
APGAR 5 10 (10-10) 10 (10-10) 10(10-10) 0.363
Female gender 106 (41.1) 15(42.9) 121 (42.3) 0.987
NICU admission 21(8.1) 5(14.3) 26(8.9) 0.215
Hypoglycemia 0(0) 2(5.7) 2(0.7) 0.014
Hyperbilirubinemia 4(1.6) 1(2.9) 5(1.7) 0.473
RDS 9(3.5) 2(5.7) 11(3.8) 0.627
CNO 22 (8.5%) 5(14.3%) 27 (9.2%) 0.344
PROM 16 (6%) 1(2.9%) 17 (5.6%) 0.704
HDP 3(1.2%) 1(2.9%) 4(1.4%) 0.400
PPH 4(1.6%) 1(2.9%) 5(1.7) 0473
CMO 21(8.1%) 2(5.7%) 23(7.8%) 1.000

APGAR: appearance, pulse, grimace, activity, and respiration score; CMO: composite maternal outcome; CNO: composite neonatal outcome; GAB: gestational
age at birth; HDP: hypertensive disorders in pregnancy; NICU: neonatal intensive care unit; PHA: polyhydramnios; PPH: postpartum hemorrhage; PROM:
premature rupture of membranes; PTB: preterm birth; RDS: respiratory distress syndrome. Data are expressed as median (Q1-Q3) or number (percentage)
where appropriate. A p<0.05 indicates a significant difference. Statistically significant p-values are indicated in bold.
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common indication was labor with a previous cesarean scar.
Birth characteristics, including mean number of preterm deliv-
eries, birthweight, APGAR scores at the first and fifth minutes,
female gender, NICU admission, hyperbilirubinemia, RDS,
PROM, HDP, and PPH, were indifferent. Gestational age at
birth (GAB) was significantly higher in group 1, while hypo-
glycemia was more frequent in group 2 (p<0.001 and p=0.014,
respectively). No significant differences were found between the
two groups in CNO and CMO, which were defined as the main
outcomes. Birthweight and GAB were identified as independent
risk factors for predicting CMO {[odds ratio (OR)=1.273, 95%
confidence interval (CI) 1.063-1.524, p=0.009]} and CNO
(OR=0.606, CI 0.494-0.744, p<0.001) (Table 3). In this con-
text, each 100-g increase in birthweight contributed to a 1.273-
fold increase in the adverse consequences of CMO, whereas
each 1-week increase in GAB contributed to a 1.650-fold pro-

tection against the adverse consequences of CNO.

DISCUSSION

The main findings were as follows. (1) The rates of adverse
CNO, CMO, or any of the individual maternal and neonatal
complications were similar in both groups, whereas neonatal
hypoglycemia was more common in the polyhydramnios due
to late-onset GDM group. (2) GAB was significantly lower in
the polyhydramnios due to late-onset GDM group. Therefore,
the higher rates of neonatal hypoglycemia (0 versus 2 neonates)
could be related to the higher rate of preterm birth in this group.
(3) Cesarean delivery rates were high in both groups compared
with the general population, but no significant difference was
observed between the two groups. (4) Birthweight and GAB
were identified as independent protective factors predicting
CMO and CNO, respectively.

In a retrospective study, abnormal results were obtained after
rescreening with a glucose challenge test (GCT) in 165 of 513
women with previously normal GCT results who had at least
one of the risk factors for GDM, such as obesity, hypertension,

and family history of diabetes. Of these women, 154 under-
went OGTT, and 20 of them were eventually diagnosed with
late-onset GDM. Among the risk factors for GDM, only age
greater than 30 years was significantly associated with the diag-
nosis of late-onset GDM, while there were no analyses of preg-
nancy outcomes, perinatal outcomes, and neonatal outcomes.
Consequently, rescreening for GDM was recommended in
advanced maternal age and in pregnancies with macrosomia,
even if previous screening tests were negative''.

In a recent study by Parveen et al, 71 women diagnosed with
early-onset GDM by OGTT performed before 24 WG due to the
presence of risk factors for GDM were compared with 90 women
diagnosed with GDM at or after 24 WG. A history of GDM,
macrosomia, and stillbirths in previous pregnancies were found
to be significant risk factors for predicting early-onset GDM.
Early-onset GDM significantly increased rates of recurrent uri-
nary tract infection, polyhydramnios, intrauterine fetal loss, mac-
rosomia, fetal birth trauma and related conditions, low APGAR
scores, and NICU admission, and it was significantly related to
decreased fetal movements, possibly due to polyhydramnios'.
These results were confirmed in other studies'>!. Therefore, in
women with risk factors for developing GDM, diagnosis by
OGTT in eatly pregnancy can lead to a significant reduction
in poor pregnancy outcomes for both the mother and the fetus.

In another recent retrospective study by Cauldwell et al,
pregnant women diagnosed with late-onset GDM by home
glucose monitoring at or after 33 WG had higher rates of mac-
rosomia and associated shoulder dystocia, PPH, third- and
fourth-degree vaginal injuries, and NICU admissions than
pregnant women without GDM and/or with early-onset GDM
diagnosed by OGTT before 33 WG?". This study concluded
that active GDM management can improve perinatal outcomes
in all pregnant women with risk factors for late-onset GDM,
regardless of specific glucose thresholds. However, in contrast
to our study, women with late-onset GDM were not screened
for GDM at or before 24-28 WG. Therefore, the high com-

plication rates in these pregnancies are likely due to overlooked

Table 3. Multivariate logistic regression analysis of risk factors for composite maternal and composite neonatal outcomes.

Composite maternal outcome

Composite neonatal outcome

Variables

Age 0.954(0.815-1.118 0.563 1.057(0.983-1.137) 0.132
BMI 0.801(0.641-1.001 0.051 1.041(0.948-1.143) 0.400
Birthweight (100 g) 1.273(1.063-1.524 0.009 0.991(0.905-1.084) 0.837
GAB 0.934(0.548-1.593 0.803 0.606 (0.494-0.744) <0.001

BMI: body mass index; Cl: confidence interval; GAB: gestational age at birth; OR: odds ratio. Data are expressed as median (minimum-maximum). A p<0.05

indicates a significant difference. Statistically significant p-values are in bold.
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diagnosis of GDM (delayed diagnosis of GDM) in the early
stages of pregnancy and prolonged exposure of the fetuses to
a hyperglycemic environment. Furthermore, a 75-g OGTT
performed between 24 and 28 weeks were normal in all par-
ticipants in our study, so all patients diagnosed with late-onset
GDM had actual late-onset GDM. Therefore, the duration of
fetal exposure to a hyperglycemic environment is limited in
this group, explaining that late development of GDM has less
impact on fetal weight gain and that resulting macrosomia is
not common. Accordingly, there were no significant differences
in most pregnancy outcomes between patients with isolated
polyhydramnios and patients with polyhydramnios due to
late-onset GDM. In parallel with our study, Sohn et al found
no difference in perinatal outcomes between patients with-
out GDM and those diagnosed with late-onset GDM after an
OGTT performed for suspected large-for-gestational-age fetus
at an advanced stage of their pregnancy, despite normal GDM
screening results in their early pregnancy®.

Among the recommended laboratory tests to be performed
when investigating the etiology of polyhydramnios, a 75-g
OGTT ranks first to rule out GDM’. However, pregnancy
outcomes are similar in women with isolated polyhydramnios
and with polyhydramnios due to late-onset GDM, identifying
GDM as the cause of third-trimester polyhydramnios that is
not of fetal-placental origin and repeating an OGTT despite
a previous negative OGTT not only has no impact on preg-
nancy management but also may result in additional health

care costs and unnecessary parental Worry.
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Our study has some limitations, mainly owing to its retro-
spective design and relatively small sample. The major strength
of this study is the ability to analyze a specific population that
has not been thoroughly studied on this topic. In addition, the
study was conducted in a single tertiary medical center with
a high volume of patients, where the standardized algorithms
for diagnosis, treatment, and follow-up of polyhydramnios and
GDM were applied.

CONCLUSION

Polyhydramnios after the second trimester without evidence of
fetal—placental causes leading to polyhydramnios may be a sign
of late-onset GDM in women with previously normal OGTT
results. As our study showed no difference in pregnancy out-
comes and management was indifferent between isolated poly-
hydramnios and polyhydramnios due to late-onset GDM, it
does not seem necessary or useful to identify late-onset GDM in
patients with polyhydramnios in the third trimester. We think
our study will guide further prospective randomized controlled

trials to draw more definitive conclusions on this topic.
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Prospective monitoring of patients undergoing radiotherapy
during COVID-19
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SUMMARY

OBJECTIVE: The objective of this study was to evaluate the quality of life of consecutive patients undergoing radiotherapy during the coronavirus
disease 2019 pandemic at a private hospital in Southern Brazil from September 2020 to September 2021.

METHODS: This study was approved by the Research Ethics Board under project number 112 on April 17,2020, and it was a prospective descriptive
cohort study conducted in a Brazilian radiotherapy department from September 2020 to September 2021. It involved the weekly administration
of the European Organisation for Research and Treatment of Cancer Questionnaire Core 30 questionnaires via telephone to consecutively assess
patients with pathology-proven cancer diagnoses. These questionnaires captured both demographic data and patients’ concerns related to the
pandemic, providing a comprehensive overview of their quality of life during radiotherapy treatment.

RESULTS: In this study, 141 patients were analyzed, predominantly female (69.5%) with an average age of 61 years. Breast and prostate were
the most treated sites, accounting for 51 and 19% of cases, respectively. The majority of treatments lasted between 3 and 5 weeks (73.77%). A
small fraction (4.26%) tested positive for coronavirus disease 2019. The findings also highlighted a relatively high quality of life, with mean global
scores of 77.95 and emotional functioning scores of 87.53, indicating maintained well-being during treatment.

CONCLUSIONS: Oncological patients continuing radiotherapy at our center during the pandemic experienced a low coronavirus disease 2019

infection rate and maintained a high quality of life with minimal emotional distress throughout their treatment period.
KEYWORDS: COVID-19. SARS-CoV-2. Quality of life. Radiotherapy. Therapeutics.

INTRODUCTION

In December 2019, the emergence of atypical pneumonia in
Wuhan, Hubei Province, China, led to the identification of the
causative agent, severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), by the World Health Organization (WHO).
This virus quickly escalated into a global health crisis, with the
WHO declaring it an international public health emergency
on January 30, 2020, and a pandemic by March 11, 2020~
The elderly and those with comorbidities, notably cancer
patients, were found to be at increased risk of severe outcomes
due to immunosuppression from the disease and treatments.
Notably, a study of 2007 coronavirus disease 2019 (COVID-19)
cases across China indicated a higher incidence among cancer
patients (0.9%) compared with the general population (0.29%)°.
Further research highlighted variable infection rates among
different cancer types, with lung cancer showing the highest
COVID-19 incidence*®. Another significant finding was the

elevated risk of severe infection in cancer patients compared
with the non-cancer population®’.

Few studies have specifically addressed the impact of
COVID-19 on patients undergoing radiotherapy (RT), with
one indicating no significant rise in severe events®. Despite the
global shift toward social isolation or “Lockdown” to curb virus
spread, cancer patients continued their treatments, thereby
possibly heightening their exposure risk.

The dual threat of cancer and COVID-19 significantly
affected these patients’ fears, compounded by the challenges of
isolation, information scarcity, and financial strains associated
with ongoing cancer care. Amid such unprecedented times,
the resultant impact on their quality of life (QoL) underscores
the necessity of integrating patient experiences into clinical
research. Yet, literature focusing on the QoL among RT patients
during the pandemic remains sparse, highlighting the need for
focused studies to understand the unique challenges faced by
this demographic’.
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Prospective monitoring in treatment radiotherapy during COVID-19

This study aimed to assess the QoL of consecutive patients
receiving RT during the COVID-19 pandemic at a private
hospital in Southern Brazil, from September 2020 to September
2021. It seeks to gain insights into how cancer treatment intersects

with pandemic-induced isolation, affecting patient well-being.

METHODS

We conducted a Research Ethics Board-approved investigation
within a single Brazilian RT department, prospectively assessing
consecutive patients with pathologically proven cancer diagnoses
treated from September 2020 to September 2021. This timeframe
delineates the period for follow-up and data collection activities.
The study was approved by the local ethics committee (under
project number 112 on April 17, 2020) and ensured that
all participants provided informed consent. We assessed all
consecutive cancer patients treated with RT in our department
from September 2020 to September 2021. Patients with a
pathologically proven diagnosis of cancer receiving RT treatment
atany site during the study period were included. Patients who
were unable to complete the questionnaires, including those
who were illiterate, were excluded from the study.

This prospective descriptive cohort study involved the weekly
administration of the European Organisation for Research and
Treatment of Cancer (EORTC) QoL questionnaires [Questionnaire
Core 30 (QLQ-C30)], incorporating demographic data and
pandemic-related concerns through telephone communication. This
approach allowed for a comprehensive evaluation of patient well-
being during their RT treatment amid the COVID-19 pandemic.

The EORTC QLQ-C30 consists of 30 items that assess five
functions (physical, functional, emotional, cognitive, and social),
nine symptom subscales/items (fatigue, nausea/vomiting, pain, dys-
pnea, insomnia, loss of appetite, constipation, diarthea, and financial
difficulties), and subscale overall health/QoL’. The questionnaire
uses a 4-point Likert scale, ranging from “not atall” to “a lot,” for
items 1-28, and a 7-point scale for items 29 and 30, ranging from
1 (very poor) to 7 (excellent). Scores are linearly transformed on
a scale from 0 to 100. A higher score on the functional scale and
on global QoL indicates better functioning, while a higher score
on the symptom scales indicates worse functioning'*"".

Patient recruitment, exposure to treatment, and baseline
data collection on QoL and demographics occurred from
September 2020 to September 2021. No follow-up was
required, as the study focused solely on collecting baseline
QoL information and demographic data, without endpoints

such as survival or local control.

2

This study utilized convenience sampling by including
consecutive patients undergoing RT treatment in our depart-
ment. Given the descriptive nature of this research, calculating
a precise sample size was not deemed necessary, as the primary
objective was not to test a specific hypothesis but rather to pro-
vide a comprehensive overview of the QoL and demographic
profiles of our patient cohort during the study period.

STATISTICAL ANALYSIS

To characterize the study population, we employed descrip-
tive analysis. Categorical variables were summarized using
absolute frequencies (n) and percentages (%), and contin-
uous variables were presented as meanststandard deviation
(SD) or medians with interquartile ranges (IQR: Q1-Q3),
depending on data distribution. The Shapiro-Wilk test was
utilized to assess data asymmetry.

Quality of life scores were derived according to the guidelines
in the EORTC QLQ-C30 Scoring Manual. The EORTC
QLQ-C30, which is an internationally recognized tool for
assessing the health-related QoL of cancer patients, includes
five functional scales, three symptom scales, and a global health
status, all scored from 0 to 100, with higher scores indicating
better functioning or more severe symptoms. For this study,
we used version 3.0 of the QLQ-C30"". Scoring followed a
two-step process:

Calculation of the raw score as the average of items
contributing to the scale: Raw Score (RS)=Yi=1nlinRaw
Score (RS)=nY.i=1nli

1. Linear transformation of the raw score to a 0—100 scale:

2. For functional scales and global health status/QoL.:

S=(1-RS-1range)x1005=(1-rangeRS-1)x100

3. For symptom scales/items:

S=(RS-1range)x1005=(rangeRS-1)x100

The “range” represents the difference between the maximum
and minimum possible RS values, typically 3 for most items
(scored 1-4), except for global health status/QoL items
(scored on a 7-point scale, range=6). Our presentation
focused on specific scales identified by the two authors as
most representative. Any conflicts were resolved by consulting
a third, expert author. Scoring procedures are detailed in the
EORTC QLQ-C30 Scoring Manual, which provides coding
for the statistical analysis'!. Statistical analysis was performed
using the SAS software (Statistical Analysis System, SAS
Institute Inc., Cary, NC), version 9.4.
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RESULTS

A total of 150 patients were consecutively evaluated for inclusion
in the study and provided informed consent. However, nine were
subsequently excluded for several reasons. Unfortunately, one
patient, diagnosed with glioblastoma, died before completing
the treatment. The other eight patients were excluded due to a
lack of response to follow-up calls or their decision to withdraw
from the study after initially agreeing to participate.

Among the 141 patients who participated in the study, a
significant majority (69.5%) were women, with an average age
of 61 years (SD+12.9). The predominant site of treatment was
the breast (51.1%), followed by the prostate (19.9%). Consistent

12-14

with global guidelines'*!'* advocating for hypofractionation
when feasible, the vast majority of treatments (73.8%) were
completed within 3-5 weeks. Notably, a small fraction of
the cohort, representing 4.3% (6/141), tested positive for
COVID-19 during the course of their treatment. Regarding
transportation methods to the hospital, 73.4% of the patients
opted for individual means, either driving themselves or walking.
Furthermore, 57.9% of the study participants resided alone or
with just one other person (Table 1).

In Table 2, we present patients’ concerns during RT, showing
varied levels of insecurity about treatment, with 46.8% reporting
less concern. The majority (99.3%) felt no need for additional
information about COVID-19. Confidence in the hospital’s
precautionary measures was high, with 78.0% expressing a
great sense of security.

Table 3 shows a consistent QoL (EORTC QLQ-C30) and
functional status among patients over the treatment period,
with median global health status/QoL scores remaining stable
across the initial weeks and slightly decreasing by the seventh
week. Physical, role, emotional, cognitive, and social functioning
scores were generally high, reflecting minimal impact on patients’
overall well-being. The EORTC QLQ-C30 revealed a mean
global QoL score of 77.9 and an emotional functioning score of
87.5, indicating that patients sustained high QoL and minimal
emotional distress during the study period. Symptom subscale
analysis highlighted fatigue, insomnia, pain, and appetite loss
as the most significant issues, with scores ranging from 19.7
(fatigue) to 10.3 (appetite loss). Dyspnea, potentially indicative
of COVID-19, scored the lowest at 3.4, aligning with the
observed low infection rates within the sample.

Approximately 10-15 days post-treatment, a final survey was
conducted, comprising questions about QoL, general health,
and symptoms specifically related to the COVID-19 infection
such as any kind of breathing difficulty, cough, sore throat,
and fever. Some patients with typical symptoms of COVID-
19 were instructed to perform the test, and the results revealed

that three of them tested positive for the virus.

3

DISCUSSION

This study provides a comprehensive look at the experiences of
patients receiving RT during the COVID-19 pandemic. It reveals
a complex response marked by initial concern and strong trust

in hospital protocols, evidenced by 78% of patients expressing

Table 1. Demographic and treatment characteristics of radiotherapy
patients: a snapshot of gender distribution, age, treatment sites,
duration, and coronavirus disease 2019 infection rates.

Characteristics | n (%) or mean (£SD)

Gender
Female 98 (69.5)
Male 43(30.5)
Age (years) 61.2(12.9)
Site of treatment
Breast 72 (51.1)
Prostate 28(19.9)
Gynecological 10(7.1)
Gastrointestinal 4(2.8)
Thorax 2(1.4)
Others 25(17.7)
Duration of treatment (weeks)
1 7(50)
2 10(7.1)
3 31(22.0)
4 29 (20.6)
5 44(31.2)
6 15(10.6)
7 5(3)
Means of transport to the hospital
Public 37 (26.2)
Individual 93 (66.0)
Walking 11(7.8)
Number of persons with whom the patient lives
0 16(11.4)
1 65 (46.4)
2 33(23.6)
3 21(15.0)
4 5(3.6)
Positive test for COVID-19 6(4.3)
During treatment 3(2.1)
Right after 3(2.1)

Demographic and treatment characteristics of 141 patients who underwent
radiotherapy were included in our analysis.
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Table 2. Patient concerns and perceptions during radiotherapy in the
coronavirus disease 2019 pandemic: levels of insecurity, information
sufficiency, and trust in hospital safety protocols.

Insecurity about the treatment during

0,
the pandemic (1—little to 7—a lot) n (%) or mean

1 66 (46.8)
2 6(4.3)
3 10(7.1)
4 9(6.4)
5 18(12.8)
6 6(4.3)
7 26(18.4)

Need to receive more information
about COVID-19 during the treatment

No 140 (99.3)
Yes 1(0.7)

Sense of security with the
precautionary protocol instituted in
the hospital (1—little to 7—a lot)

1 5(3.6)
2 1(0.7)
3 1(0.7)
4 2(14)
5 7(5.0)
6 15 (10.6)
7 110(78.0)

Thistablereveals patients’ responses regarding their concerns and perceptions
during radiotherapy amid the COVID-19 pandemic. A significant portion
(46.8%) reported less insecurity about treatment, while a substantial majority
(99.3%) felt no need for additional COVID-19 information. Confidence in
the hospital’s precautionary measures was overwhelmingly high, with 78.0%
expressing a great sense of security.

confidence, leading to stable or improved well-being. Despite
fears of increased COVID-19 risk for cancer patients noted in

3467 our cohort showed low infection rates (5%),

other studies
suggesting effective preventive measures. Contrary to expec-
tations of heightened emotional distress", our findings indi-
cate maintained QoL, underscoring the value of personalized
care and robust safety protocols in ensuring patient well-being
during challenging times.

In exploring the impact of COVID-19 on cancer patients’
QoL, Ciazynska et al. identified significant declines in global
QoL, particularly in cognitive and social functioning, while
maintaining near-normal levels in physical and emotional
aspects'. This contrasted with our findings, which did
not investigate a population receiving RT in a department
characterized by well-organized processes like ours. This
difference in study settings may account for the variations in
outcomes observed between the two studies.

Our study’s low COVID-19 infection rates among RT patients
contrast with broader data, indicating a heightened risk for cancer
patients. Liang et al.> and Dai et al.* reported increased infection
and serious complication rates in cancer patients, particularly
those with lung, gastrointestinal, and breast cancers®”. Despite
the higher risk in general cancer populations, our focused study in
awell-organized RT department showed a notably low infection
rate of 4.2%. This suggests that rigorous hygiene protocols, team
training, patient education, and enforced social distancing may
have effectively mitigated the risk of COVID-19 transmission
within this specific treatment setting.

While studies on RT patients during the pandemic are
scarce, one notable finding is the lack of a significant increase

in serious events, despite the high patient turnover in a closed

Table 3. Evolution of patient functional well-being over time: a week-by-week analysis of quality of life and functional scales during
radiotherapy treatment.

|Week1(n=141) Week 2 (n=134) | Week 3 (n=123) | Week 4 (n=94) | Week 5 (n=64) | Week 6 (h=21) | Week 7 (n=7) | Mean (+SD)
Global health 83(67-92) 83(67-92) 83(67-92) 83(67-92) 83(67-83) 83(67-83) 67(33-83) | 77.9(185)
status/Qol
Functional scales
Physical 93(73-100) | 93(80-100) | 93(80-100) | 93(80-100) | 93(80-100) | 100(90-100) | 100(100-100) | 88.3(16.8)
functioning
Eﬂiﬂonmg 100(83-100) | 100(83-100) | 100(83-100) | 100(67-100) | 100(100-100) | 100(100-100) | 100(100-100) | 88.1(25.1)
Emotional
functioning 92(75-100) | 92(83-100) | 92(83-100) | 92(75-100) | 100(79-100) | 100(92-100) | 100(100-100) | 87.5(19.6)
Cognitive
functionng | 100(83-100) | 100(83-100) | 100(33-100) | 100(83-100) | 100(33-100) | 100(83-100) | 100(33-100) | 89.6(17¢)
?L?r??ciloning 100(67-100) | 100(83-100) | 100(67-100) | 100(67-100) | 100(67-100) | 100(67-100) | 100(100-100) | 84.7 (31.2)

This table provides a comprehensive overview of the changes in patients’ general functions over the course of their radiotherapy treatment, spanning from
the first to the seventh week. It also documents median and mean scores for global health status/quality of life (Qol), along with functional scales, including

physical, role, emotional, cognitive, and social functioning.
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treatment environment. Our study reported a low COVID-19
infection rate of 4.2%, predominantly among patients receiving
adjuvant treatment for breast tumors. Although it is challenging
to definitively attribute this low rate to the stringent hygiene
protocols, staff training, patient education, and enforced social
isolation, these measures likely played a key role. Contrary to
reports of emotional distress among quarantined individuals, our
findings indicate maintained QoL and emotional functioning
among our cohort, suggesting effective management of patient
well-being during treatment.

Alongside personalized approaches such as weekly phone
calls and daily screenings, the precautionary measures imple-
mented to curb infection and enhance patient care during the
pandemic likely played a pivotal role in our positive outcomes.
These strategies suggest that patients felt comprehensively sup-
ported at our center during the COVID-19 crisis. This experi-
ence invites a broader contemplation on reorganizing health-
care services toward more personalized, patient-centric models,
empbhasizing the importance of humanized medicine in future
healthcare delivery.

Finally, our study findings are significant yet underscored by
limitations that warrant a nuanced understanding. Conducted
at a single institution, the scope of this study may limit the
generalizability of its results. The small sample size and limited
participant number restrict our ability to perform robust
statistical analyses and generalize findings. Moreover, the
absence of baseline data before and during the COVID-19
pandemic, along with the use of the EORTC QLQ-C30—a
globally validated tool, raises questions about its adequacy in
fully capturing the pandemic’s impact on patients’ emotional
and psychological well-being. Future research could benefit from
developing tools specifically aimed at assessing the emotional
well-being of cancer patients in pandemic scenarios, potentially

offering more targeted and reliable insights.
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Evaluation of maternal serum fibroblast growth factor-23 levels
in fetal growth restriction and gestational hypertensive disease

Erdener Karacan! @, Umran Kilincdemir Turgut?* @, Halil ibrahim Biiyiikbayram?® @, Mehmet Giiney*

SUMMARY

OBJECTIVE: The objective of this study was to determine serum fibroblast growth factor-23 levels in preeclampsia, eclampsia, gestational hypertension,
and the presence of fetal growth restriction subgroups.

METHODS: A total of 55 pregnant women with planned cesarean section were included in this cross-sectional study. They were divided into two
groups, namely, control (25) and gestational hypertensive disease (30). The gestational hypertensive disease group was evaluated by dividing it
into three subgroups (preeclampsia, eclampsia, and gestational hypertension) according to the clinical and laboratory findings of the disease and
two subgroups (presence of fetal growth restriction and absence of fetal growth restriction) according to the birth weight percentile. Demographic
parameters, obstetric history, physical examination findings, and laboratory values were evaluated.

RESULTS: Demographic parameters and obstetric history were similar between the two groups, while gestational week of delivery was lower in the
gestational hypertensive disease group (p=0.002). Laboratory parameters and serum fibroblast growth factor-23 (pg/mL) values were similar between
the two groups. In the subgroup analysis for gestational hypertension, preeclampsia, and eclampsia, there was no statistically significant difference in
serum fibroblast growth factor-23 levels between gestational hypertension, preeclampsia, eclampsia, and control groups. Inthe subgroup analysis based
on the presence of fetal growth restriction, serum fibroblast growth factor-23 levels were similar to the control group in the gestational hypertensive
disease absence of fetal growth restriction, while serum fibroblast growth factor-23 levels and serum calcium levels were statistically significantly
lower in the gestational hypertensive disease with the presence of fetal growth restriction (p=0.044 and p<0.001, respectively).

Conclusion: Serum fibroblast growth factor-23 levels are similar between pregnancies complicated with gestational hypertensive disease and
normotensive pregnancies. However, serum fibroblast growth factor-23 levels were found to be lower in pregnancies complicated with gestational
hypertensive disease with the presence of fetal growth restriction.

KEYWORDS: Gestational hypertension. Fibroblast Growth Factor-23. Pregnancy. Fetal growth restriction.

INTRODUCTION genes have been identified: 0.-Klotho, B-Klotho, and y-Klotho®.

Gestational hypertensive disease (GHD), with or without
proteinuria, is the onset of high blood pressure (systolic = 140
mmHg; diastolic > 90 mmHg) after 20 weeks of gestation', and
it is one of the main causes of maternal mortality and morbid-
ity. GHD is closely associated with poor perinatal outcomes,
including fetal growth retardation and low birth weight (BW)?2.
Gestational hypertension (GHT) and preeclampsia/eclampsia
are in the group of GHDs®. GHD/preeclampsia has been con-
sidered to have different pathophysiological pathways because
of its different clinical courses and different fetal and maternal
outcomes, according to clinical findings*.

Recently, to understand the pathophysiology of GHD, the
placental expression of the promoter region of Klotho in pre-

eclamptic pregnant women was studied®. Three Klotho-related

Studies have shown that, in preeclamptic pregnancies, there is
genotyping polymorphism and decreased expression of the Klotho
gene’. In addition, maternal plasma oi-Klotho elevation in pre-
eclamptic pregnant women was associated with less placental
villous maturation. Therefore, changes in the a-Klotho system
are thought to be involved in the etiology of preeclampsia®.

Fibroblast growth factor-23 (FGF23) is a member of the
hormonal FGF subfamily that complexes with Klotho co-re-
ceptors’. FGF23 is likely to act on the FGFRIc receptor and,
together with 0-Klotho, has a 20-fold greater affinity for the
FGER receptor™.

An increase in serum FGF23 levels results in hypophospha-
temia, a decrease in 1-25 (OH), D levels, and a decrease in bone

mineral density, while a decrease results in hyperphosphatemia
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Fibroblast growth factor-23 and complicated pregnancies

and an increase in 1-25 (OH), D levels and soft tissue calcifi-
cations'!. Part of the known physiological function of FGF23
in regulating mineral metabolism can also be explained by the
effects of this hormone on the kidney. FGF23 is a regulator
of the sodium chloride channel in the distal renal tubules, is
known to cause renal sodium retention, plasma expansion, and
increases in systolic and diastolic blood pressure'”.

The aim of this study was to determine the levels of serum
FGF23 in pregnancies complicated with GHD and investigate
FGF23 levels in preeclampsia, eclampsia, GHT, and the pres-
ence of fetal growth restriction (FGR) subgroups.

METHODS

The study design was approved by the local ethics committee
(23.03.2021 8/152), and informed consent was obtained from
all participants. Pregnant women for whom a cesarean deliv-
ery was planned were included in the study. The control group
comprised pregnant women who had had a previous cesarean
delivery, were normotensive, and had no maternal or fetal risks
during their pregnancy.

The GHD group included pregnant women who were known
to be normotensive before the 24th week of pregnancy and who
were found to have systolic/diastolic blood pressures higher than
140/90 mmHg in two measurements measured at 4-h intervals.
The GHD group was first divided into three subgroups accord-
ing to GHD symptoms and laboratory findings as follows: (1)
the preeclampsia subgroup had hypertension and proteinuria
over 300 mg/dL in 24-h urine; (2) the GHT subgroup had
hypertension without proteinuria; and (3) the eclampsia sub-
group had convulsions in addition to the preeclampsia group.

The GHD group was also divided into two subgroups accord-
ing to BW. In the first subgroup, patients showed an absence
of FGR (BW>10%), while in the second subgroup, patients
showed a presence of FGR (BW<10%) (Figure 1).

The exclusion criteria included the following: multiple preg-
nancies, genetic or structural fetal anomaly, diabetes mellitus,
gestational diabetes mellitus (GDM), chronic hypertensive
disease, chronic kidney disease, autoimmune and rheumatic
disease, the presence of thyroid disease (hypothyroidism or
hyperthyroidism), delivery before the 32nd gestational week,
smoking and alcohol use, and vaginal delivery.

Demographic parameters and obstetric/physical
examination findings

The following variables were evaluated: demographic parame-
ters and obstetric/physical examination findings, age, gravity,
parity, abortion, number of fetuses, gestational week, estimated
fetal weight, BW, amniotic fluid amount, and arterial blood

pressure (systolic/diastolic).

Laboratory parameters and

biochemical measurements

Maternal hemoglobin (Hgb) (g/dl) measurements were eval-
uated before delivery and at the sixth hour after delivery.
Prenatal maternal venous blood samples were taken, and the
blood serum was separated and analyzed within 12 h. Maternal
serum calcium (Ca) (mg/dl), serum phosphate (Pi) (mg/dL),
corrected Ca (mg/dl), and serum FGF23 (pg/mL) were mea-
sured. Serum FGF23 levels were studied following the ELISA kit
procedure (Cat. No. E0059Hu, Lot No. 202109012, Shanghai
Korain BT Laboratory, Jiaxing, China). The intra-assay CV

Control group (n=25)

T

Study group (n=55)

v

GHD group (n=30)

GHD with the presence of FGR GHD with the absence of FGR
(n=8) (n=22)

GHT group Preeclampsia group Eclampsia
(n=5) (n=23) (n=2)

Figure 1. Study plan and flowchart. GHT: gestational hypertension; GHD: gestational hypertensive disease; FGR: fetal growth restriction.
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(intra-measurement coefficient of variation) was <8%, while
the inter-assay CV (inter-measurement coeflicient of varia-

tion) was <10%.

Statistical analysis

Statistical analysis of the study data was performed using the
IBM SPSS Statistics software (IBM Corporation, Armonk,
NY, USA). Whether the data showed normal distribution or
not was evaluated using the Shapiro-Wilk test. The data were
observed to have a normal distribution, and Levene’s test of
homogeneity was used to evaluate whether the variances pro-
vided a homogeneous distribution. Then, comparisons between
groups were made using parametric tests. The Student’s t-test
and one-way ANOVA were used to compare the analyzed find-
ings of the groups. The Kruskal-Wallis and the Mann-Whitney
U tests were used for data with inhomogeneous variances and
small sample size. Statistical significance was considered to be
p<0.05 at a 95% confidence interval.

RESULTS

A total of 55 pregnant women who met the inclusion and exclu-
sion criteria of the study were included. Notably, 25 pregnant
women were included in the control group and 30 pregnant

women were included in the GHD group, which was further

sub-classified according to laboratory parameters and physical
examination findings: 23 pregnant women were in preeclampsia
subgroup, 5 pregnant women were in the GHT subgroup, and
2 pregnant women were in the eclampsia subgroup. Moreover,
the GHD group was further subclassified according to fetal
birth measurement: FGR was present in 8 participants and
absent in 22 participants.

Demographic parameters, obstetric examinations, and
neonatal outcomes were similar in the control and GHD
groups, except for the gestational week at delivery, which was
statistically significantly earlier in the GHD group (p=0.002)
(Table 1). Maternal blood pressure and laboratory parameters
of the control and GHD groups were compared, and systolic
and diastolic blood pressure was significantly higher in the
GHD group (p<0.001). Laboratory parameters, including
serum albumin levels, serum calcium levels, albumin-corrected
calcium levels, and serum phosphate levels, were similar in the
two groups (Table 1).

Comparison of the first three gestational
hypertensive disease subgroups with the
control group (Table 2)

The gestational week at delivery of the preeclampsia and eclampsia
subgroups was earlier than that of the control group, while the
gestational week at delivery in the GHT subgroup was similar

Table 1. Comparison of the gestational hypertensive disease and the control groups in terms of demographic parameters and laboratory values.

Control (25) GHD (30)
Meantstandard deviation

p-value
Age (years) 30.72+6.33 29.97+6.36 NS
Gravity 2.60+1.44 2.57+1.81 NS
Parity 0.80+0.76 0.93+1.08 NS
Abortus 0.8440.98 0.77+1.40 NS
Birth weight (g) 3126.60+371.24 2903.00£775.62 0.379
Birth weight percentile (%) 45,08+28.48 46.33+34.33 0.735
Gestational week at delivery 38.00+£1.53 36.50+£2.03 0.002*
Preop Hgb (g/dl) 12.62+1.11 12.1£0.95 0.082
Postop Hgb (g/dL) 11.12+1.26 10.56£1.43 0.137
Serum Ca (mg/dL) 8.80£0.48 8.47+0.68 0.052
Corrected Ca (mg/dL) 9.33+0.38 9.184+0.55 0.253
Serum Pi (mg/dL) 3.5440.53 3.78+0.91 0.577
Systolic (mmHg) 104.40+12.61 153.33t£16.47 <0.001*
Diastolic (mmHg) 67.20£7.91 99.00+£11.55 <0.001*
FGF23 (pg/mL) 285.09£218.18 248.39£305.45 0.265

GHD: gestational hypertensive disease; Ca: calcium; Pi: phosphate; FGF: fibroblast growth factor. *p<0.05. NS: non-significant.
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to the control group. Serum calcium levels in the preeclamp-
sia and eclampsia groups had lower values compared with the
control group and the GHT group but were similar to those of
the preeclampsia group. However, albumin-corrected calcium
levels were similar in all groups. Systolic blood pressure was
found to be higher in the GHT, preeclampsia, and eclampsia
subgroups compared with the control group (p<0.001). In addi-
tion, the preeclampsia subgroup had higher systolic blood
pressure than the GHT subgroup (p=0.015). Diastolic blood
pressure was higher in the GHT and preeclampsia subgroups
than in the control group. However, in the eclampsia group,
diastolic blood pressure had higher values than the control
group, although there was no statistically significant differ-
ence due to the small number of participants. Serum FGF23
levels were similar in the control group and the GHD group.
In addition, there was no statistically significant difference in
serum FGF23 levels between the control group and the GHT,
eclampsia, and preeclampsia subgroups.

Comparison of the second two gestational
hypertensive disease subgroups with the
control group (Table 3)

In a comparison of the GHD without FGR group with the con-
trol group, the former had a lower gestational week at delivery

and a higher BW percentile (p=0.023 and p=0.01, respectively).
In addition, higher diastolic and systolic blood pressure values
were determined in the GHD without FGR group compared
with the control group (p<0.001). FGF23 levels were statisti-
cally similar between the GHD without the FGR group and
the control group (p=0.073) (Table 3).

In a comparison of the GHD with the FGR group and
the control group, the former had a lower gestational week,
lower BW, and lower BW percentile (p<0.001). Although
serum calcium values were found to be statistically lower in
the GHD with the FGR group, the albumin-corrected calcium
values were similar when compared with the control group.
The GHD with the FGR group had higher systolic and dia-
stolic blood pressure values (p<0.001), while FGF23 levels
were statistically significantly lower than those of the control

group (p=0.043) (Table 3).

DISCUSSION

This study showed that serum FGF23 levels detected in nor-
motensive pregnant women and pregnant women with GHT
disease were statistically similar, but serum FGF23 levels
were found to be low in pregnancies with GHT disease with
the presence of FGR. A study on rats reported that maternal

Table 2. Comparison of the gestational hypertensive subgroup and the control group in terms of demographic parameters and laboratory values.

Meanztstandard deviation

Control (25) GHT (5) Preeclampsia (23) Eclampsia (2)
p-value

Age (years) 30.72+6.33 25.80+0.77 31.43+6.33 23.50£6.34 NS
Gravity 2.60+£1.44 2.20£1.78 2.74+1.88 1.50£0.70 NS
Parity 0.80+0.76 0.60+0.89 1.04£1.10 1.50+0.70 NS
Abortus 0.8440.98 0.60+0.89 0.87+1.54 0 NS
Birth weight (g) 3126.60+£371.24 3048.00+£610.98 2995.00+£726.20 1482.50+123.74 0.116
Birth weight percentile (%) 45.08£28.48 48.80£35.56 50.21+33.72 3.00£2.82 0.188
Gestational week at delivery 38.13+1.50 37.66+0.84 36.64+1.77 32.00+0 <0.0012
Preop Hgb (g/dl) 12.62+1.11 12.56+0.61 12.04£1.04 12.004£0.28 0.261
Postop Hgb (g/dl) 11.12+1.26 11.06£1.41 10.35+1.46 11.7040.14 0.191
Serum Ca (mg/dl) 8.80+0.48 8.974£0.53 8.4610.63 7.4240.36 0.003°
Corrected Ca (mg/dl) 9.33+0.38 9.40+0.34 9.14+0.59 9.10£0.58 0.470
Serum Pi (mg/dL) 3.54£0.53 3.86£0.61 3.66£0.82 5.08+1.71 0.283
Systolic (mmHg) 104.40+12.61 142.00+4.47 156.09+17.77 150.00+0.00 <0.001°¢
Diastolic (mmHg) 67.20£7.91 94.00+5.47 99.57+12.60 105.00+7.07 <0.001¢
FGF23 (pg/mL) 285.09+£218.18 330.45£458.00 236.49+287.38 180.10+55.69 0.721

GHT: gestational hypertension; Ca: calcium; Pi: phosphate; FGF: fibroblast growth factor. ?p-value is significant between eclampsia and other groups (p<0.001)
and between preeclampsia and control (p=0.035) by Tukey HSD. "p-value is significant between eclampsia and control (p=0.007) and between eclampsia and
GHT (p=0.008) by Tukey HSD. “p-value is significant between control and other groups (p<0.001) and between preeclampsia and GHT (p=0.015) by Tukey HSD.

dp-value is significant between control and GHT (p<0.001) and between control and preeclampsia (p<0.001) by Tukey HSD. NS: non-significant.
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Table 3. Comparisons of (1) the gestational hypertension with the absence of the fetal growth restriction group and the control group and (2)
the gestational hypertension with the presence of the fetal growth restriction group and the control group in terms of demographic parameters

Control (25) GHD with the absence value GHD with the value
of FGR (22) P presence of FGR (8) P

and laboratory values.

Mean+SD Mean+SD

Age (years) 30.7246.33 30.09+6.14 0.732 29.62+7.34 NS
Gravity 2.60£1.44 223147 0.278 3.504£2.39 NS
Parity 0.80+0.76 0.91+1.10 0.900 1.00£0.92 NS
Abortus 0.8440.98 0.50+0.74 0.232 1.50+£2.39 NS
Birth weight (g) 3126.60+£371.24 3248.86+553.58 0.321 1951.88+403.83 <0.001
Birth weight percentile (%) 45.08+28.48 62.40+24.74 0.010* 2.12+1.45 <0.001
Gestational week at delivery 38.00+£1.53 37.06+1.58 0.023* 34.95+2.41 <0.001
Preop Hgb (g/dl) 12.62+1.11 12.17+1.11 0.135 12.1240.30 0.054
Postop Hgb (g/dl) 11.1241.26 10.54+1.48 0.154 10.65£1.27 0.367
Serum Ca (mg/dL) 8.80+0.48 8.65+0.65 0.329 8.044£0.56 0.001
Corrected Ca (mg/dL) 9.33+£0.38 9.20£0.57 0.305 9.17£0.47 0.343
Serum Pi (mg/dL) 3.54£0.53 3.60£0.76 0.924 4.30£1.13 0.115
Systolic (mmHg) 104.40+12.61 150.00+20.44 <0.001 156.25+13.02 <0.001
Diastolic (mnmHg) 67.20£7.91 96.96+9.26 <0.001 101.25+19.59 <0.001
FGF23 (pg/mL) 285.09+£218.18 288.26+337.56 0.701 118.95+77.35 0.044*

GHD: gestational hypertensive disease; FGR: fetal growth restriction; Ca: calcium; Pi: phosphate; FGF: fibroblast growth factor. *p<0.05. NS: non-significant.

Bold indicates statistically significant p-values.

malnutrition in the prenatal period resulted in low FGF23 lev-
els. The strong relationship between this FGF23 decrease and
FGR was explained in another study®. A study conducted to
clarify the etiologies of FGR, the direct relationship of FGF23
levels with BW, length, and head circumference determined
that the risk of FGR was lower in pregnant women with high
FGF23 levels'. Similarly, this study showed that maternal
serum FGF23 levels were associated with fetal BW, and low
FGF23 levels may be a risk factor for FGR.

The relationship between GDM and serum FGF23 lev-
els has been investigated in previous studies. Serum FGF23
levels were found to be high in pregnancies complicated with
GDMY; however, FGF23 levels were examined in pregnant
women at an early gestational week. In addition, neither esti-
mated fetal weight nor BW were noted in the study. Another
reason that FGF23 levels have been found to be higher in
pregnancies complicated with GDM may be due to the high
estimated fetal weight or BW. The result of this study is sup-
ported by the positive correlation between BW and BW per-
centile and FGF23 levels.

A recent study found that high o-Klotho values in human
serum value can be considered a marker for preeclampsia'®.
Miranda et al. also found that maternal serum a-Klotho

5

concentrations were higher than in non-pregnant women, but
this increase was not significant in pregnant women with FGR
fetuses regardless of preeclampsia. In this study, we investi-
gated FGF23, which is the obligate receptor of a-Klotho, but
failed to detect significant differences in the serum FGF23 lev-
els of the GHD group (including thepreeclampsia, eclampsia,
and GHT subgroups) and the control group. However, there
was a correlation between FGF23 levels and BW.

It is known that elevated FGF23 concentrations may occur
due to iron deficiency and that iron replacement reverses this
elevation. In addition, it has been shown that high FGF23
levels cause osteomalacia and rickets through phosphate and
calcium metabolism and that iron replacement in pregnancy
reverses the decrease in bone mineral density by decreasing
FGF23 levels'®. Although maternal serum ferritin levels were
not identified in this study, maternal Hgb concentrations were
found to be similar in all the groups. In addition, it should
be noted that oral iron therapy is administered to all pregnant
women in our country.

Previous studies have shown that, especially in the last tri-
mester, there is a greater increase in blood pressure in pregnancies
complicated with preeclampsia than in pregnancies complicated
with GHT". Davis et al. found that pregnant women with GHT

Rev Assoc Med Bras. 2024:;70(6):¢20231496
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who progressed to preeclampsia had higher blood pressure val-
ues than GHT patients who did not progress to preeclampsia®.

In our study, similar to the literature, we found that systolic
blood pressure was higher in the preeclampsia group than in
the GHT group, but diastolic blood pressure was similar in the
two groups. This may be due to the small number of partici-
pants in the GHT group. Studies with a larger number of par-
ticipants are needed to determine the accuracy of this finding.

Another interesting finding of our study was that the total
serum calcium level was lower in the eclampsia subgroup than
in the control group and the GHT subgroup. However, we
found that albumin-corrected calcium levels were similar in
all groups. The relationship between low maternal calcium
levels and pregnancy-induced hypertensive diseases has been
explained, but the protectiveness of calcium replacement in
pregnancy for GHD has not yet been clearly demonstrated?'.
In a recent study, serum calcium levels were found to be lower
in preeclamptic pregnant women compared with healthy preg-
nant women®?. On the contrary, in our study, neither serum
total calcium levels nor albumin-corrected calcium levels of the
preeclampsia group were similar to those of the control group.
A decrease in total serum calcium levels was demonstrated only
in the eclamptic pregnant women.

Although the strongest limitation of our study was the inabil-
ity to evaluate FGF23 levels together with serum and/or placen-
tal o-Klotho values, the relationship between FGF23 levels and
FGR was demonstrated. Additional limitations include not know-
ing whether the participants took oral iron and/or multivitamin
supplements and the small number of participants, especially in
the eclampsia group. In addition, the index study group is small;
therefore, further research is needed to validate this approach.
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In conclusion, in this study, serum FGF23 levels were sim-
ilar in pregnancies complicated by GHD and normotensive
pregnancies. However, serum FGF23 levels were found to be
lower in pregnancies complicated with GHD with the pres-
ence of FGR.
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Validity and reliability of Turkish pregnant women’s preferences
for mode of delivery questionnaire

Nurdan Kaya Yilmaz'* @, Funda Evcili?

SUMMARY

OBJECTIVE: The aim of this study was to determine whether Pregnant Women's Preferences for Mode of Delivery Questionnaire, created by Zamani-
Alavijeh et al., is a valid and reliable measurement tool for Turkish pregnant women.

METHODS: This study has a methodological research design and was conducted with 139 pregnant women who were randomly selected from those
aged 18-35 years, who applied to obstetric clinic,who had no previous prenatal losses and no systemic diseases, and who had conceived naturally. The
datafor this study were collected with the Personal Information Form and the Pregnant Women’s Preferences for Mode of Delivery Questionnaire. To
test thereliability and validity of Pregnant Women's Preferences for Mode of Delivery Questionnaire, Cronbach’s a., split-half method, item analysis,
Kendall’s coefficient of agreement (W), explanatory factor analysis, and confirmatory factor were used.

RESULTS: The study found that Cronbach’s acwas 0.94, the Spearman-Brown reliability coefficient was 0.883, and the Guttman split-half was 0.880.
Explanatory factor analysis revealed an 18-item structure with three factors having an eigenvalue exceeding 1, explaining 67.593% of the total
variability, and factor loading between 0.40 and 0.64.

CONCLUSION: Based onthe scientific recommendations, the Turkish version of the Pregnant Women's Preferences for Mode of Delivery Questionnaire
has adequate psychometric properties.

KEYWORDS: Delivery. Preferences. Questionnaire. Reliability. Validity.

INTRODUCTION

Delivery preference can be made when a woman voluntarily
chooses between vaginal or cesarean delivery based on her
knowledge, beliefs, and attitudes' Vaginal birth is natural,
normal, and suitable for female physiology®, while cesarean is
an obstetric surgical method preferred in cases where vaginal
delivery cannot be applied because of some maternal or fetal
reasons, or when it is quite risky for the mother and the fetus.
Cesarean rate has been increasing rapidly all over the world,
and the current cesarean rate is 21.1%, which is expected to
increase to 28.5% by 2030*.

During the last trimester, the healthcare team evaluates med-
ical indications, discusses them with the mother and family,
and decides on the mode of delivery. However, most women
decide on the mode of delivery under the influence of social,
psychological, and environmental factors, aside from medical

indications'. Women’s choice of elective cesarean is affected by

their families, friends, media, hospital, previous birth experi-
ences, and healthcare stafP’®. Cesarean can be lifesaving when
necessary, but non-indicative and unnecessary cesarean has
negative outcomes in terms of the health of the mother and
the fetus/newborn®'°.

No questionnaire was found in the literature review to evalu-
ate the birth method preferences of pregnant women in Turkey.
Therefore, a measurement tool that can be applied in a short time
by healthcare staff working in the perinatal field, can be easily
interpreted, and will determine the factors affecting women’s
birth method preference is extremely necessary. Determining
all the factors that affect the birth preferences of women, having
the right information about birth patterns, and developing the
appropriate intervention may be beneficial in decreasing cesarean
section rates and increasing normal birth preferences. This study
aimed to determine the reliability and validity of PPMDQ, which

has not been used yet in pregnant women in Turkey.
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Women’s preferences for mode of delivery

METHODS

Study design and participants

This study was conducted using a methodological design in
an obstetric clinic of a tertiary hospital between September
2020 and June 2021. It recommends that the number of sam-
ples must be between 5 and 10 times the number of items''.
The study was conducted with a total of 139 pregnant women
selected randomly from those who aged 18-35 years, who had
no previous prenatal losses and no systemic diseases, and who

had conceived naturally.

Language adaptation protocol

In questionnaire adaptation studies, when the questionnaires
are translated, the steps of “translation into the target language”
and “translation back into the original language” are often fol-
lowed. There must be compatibility between the original ques-
tionnaire and its translation, and the items are equivalent to
each other'. First, the original questionnaire was translated
from English into Turkish by three experts to ensure language
and content validity. Second, the translated text was then trans-
lated back into the original language. Then, the translated form
and the original questionnaire were sent to 10 different experts
to select the most appropriate translation. These experts were
asked to evaluate the compatibility of the translation items

with the original items.

Data collection instruments

The personal information form was used to collect the partic-
ipants’ characteristics. The original questionnaire developed
by Zamani-Alavijeh et al."’ consists of 21 items and 7 sub-di-
mensions. The questionnaire is in the 5-point Likert style
(1=1Totally Disagree and 5=I Totally Agree). The Cronbach’s

o of the original questionnaire was determined to be 0.747".

Ethics statement

First, permission was obtained from the questionnaire devel-
oper. Second, this study was performed in accordance with the
Helsinki Declaration and has been approved by the Ondokuz
Mayis University Clinical Research Ethics Committee (on
February 13,.2019, with number B.30.2.0DM.0.20.08/48-184).
All participants’ written consents were obtained.

Statistical analysis

The data were transferred to the computer with the LISREL 8.54
and SPSS 22.0 package programs, and psychometric analyses
were conducted. In this study, Cronbach’s 0., split-half method,
and item analysis were used to test the reliability of PPMDQ.
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Kendall’s coefficient of agreement (W) was calculated to deter-
mine whether the questionnaire’s content was valid. The explan-
atory factor analysis was applied to test the construct validity
of the questionnaire, and the confirmatory factor analysis was
used to examine the relations between the questionnaire factors.

RESULTS

The study found that the mean age of pregnant women was
2814.17, with 93.5% living in nuclear families and 3.6% hav-
ing low incomes. Women'’s gestational age was 24.64+10.42,
with 47.5% in the third trimester, 63.3% preferred to have a
vaginal delivery, 31.1% had a history of planned cesarean, and
71.2% received information about delivery.

Reliability analysis

First, the study evaluated the item total score correlations of the
21-item questionnaire and three items that had a correlation coef-
ficient below r=0.30 were removed from the questionnaire. After
analysis, the number of items in the questionnaire decreased to
18. The remaining items had item total score correlation coef-
ficients varying between 0.34 and 0.65, and the questionnaire
items were adequate to represent the questionnaire (Table 1).
After the item analysis, it was found that the Cronbach’s o was
0.94, indicating high reliability. The Spearman—Brown and
Guttmann split-half reliability coefficients obtained with the
split-half method of the questionnaire were examined. It was
found that the internal consistency coefficient of PPMDQ was
Spearman—Brown (0.883) and Guttmann split-half (0.880).

Validity analysis

The Kaiser—-Meyer—Olkin (KMO) test (0.881) and Bartlett’s test
(= 1894.713, SD=153, p=0.000) were found to be significant
for PPMDQ, indicating that the data were suitable for factor
analysis. The Kendall’s W test was used to determine whether
PPMDQ is valid in terms of content, and it was found that
there were no statistical differences between expert opinions
(Kendall’s W: 0.176; p: 0.240>0.05).

The explanatory factor analysis (EFA) was made to test the
construct validity and to determine the factors of the question-
naire. After the varimax factor rotation, a three-factor struc-
ture that had an eigenvalue above 1 and a factor load above
0.64 emerged, explaining 67.593% of the variance (factor 1:
52.370, factor 2: 8.262%, and factor 3: 6.961). The eigenval-
ues of the factors were found to be factor 1: 9.427, factor 2:
1.487, and factor 3: 1.253. After factor rotation, it was deter-
mined that 10 items were under the 1st factor, 5 items under
the 2nd factor, and 3 items under the 3rd factor. Although the

Rev Assoc Med Bras. 2024:70(6):e20231539
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Table 1. Distribution of Pregnant Women'’s Preferences for Mode of Delivery Questionnaire outline according to item total point correlation (n=139).

mm Standard deviation | Corrected ttem total correlation
i1

Cronbach’s o if item deleted

4.78 0.71 0.56 0.93
i2 4.85 0.50 0.74 0.93
i3 4.77 0.61 0.68 0.93
i4 471 0.71 0.68 0.93
i5 4.65 0.83 0.70 0.94
i6 4.66 0.83 0.70 0.93
i7 4.67 0.82 0.73 0.93
i8 4.67 071 0.69 0.93
i9 4.74 0.74 0.78 0.93
i10 4.71 0.76 0.70 0.93
i11 4.58 0.94 0.61 0.94
i12 4.65 0.74 0.67 0.94
i13 4.66 0.81 0.65 0.93
i14 4.69 0.75 0.75 0.93
i15 4.76 0.65 0.62 0.93
i16 4.64 0.86 0.62 0.94
i20 4.71 0.73 0.64 0.93
i21 4.65 0.72 0.64 0.94

PPMDQ: Pregnant Women'’s Preferences for Mode of Delivery Questionnaire.

original questionnaire consisted of seven factors, a three-factor
structure emerged in the Turkish validity and reliability study.
These factors were named “belief,” “self-efficacy,” and “prefer-
ences” (Table 2).

Based on the EFA, the questionnaire that had a three-fac-
tor structure was tested with the confirmatory factor analysis
(CFA). In the study, 2/SD=3.00, and the data fit of the model
was found to be adequate. It was found that there was an
agreement between the model and the observed data in terms
of goodness-of-fit index values, and the validity and reliability
study of the questionnaire for Turkish showed an acceptable

level of fit (Table 3).

DISCUSSION

The item total score correlation is used to determine the rela-
tionship between the scores obtained from individual test
items and the total test score'®. There are various evaluations
for the lower correlation coeflicient (r) limit. According to
Buyukozturk®, the item total score correlation must be posi-
tive and greater than 0.30%. In the present study, three items
that had a correlation coefficient below r=0.30 were removed
from the questionnaire, and the 18 items with a correlation
coeflicient above r=0.30 were retained. The reliability criterion,

3

also known as Cronbach’s a,, is used to evaluate the internal
consistency of a Likert-type questionnaire. A Cronbach’s o
below 0.40 shows that the questionnaire is not “reliable,” and
if it is between 0.80 and 1.00, it shows that the questionnaire
is “highly reliable”'*'. In the present study, the Cronbach’s o
of the 18-item questionnaire was calculated to be 0.94, and it
was decided that the internal consistency of the questionnaire
was highly reliable.

Another method employed to test the reliability of a ques-
tionnaire is the split-half method, which is the most widely used
method for estimating test reliability'®. The Spearman—Brown
and Guttmann split-half reliability coefficients were examined
in this study, and the internal consistency coeflicient was found
to be 0.883 and 0.880, respectively.

To test the validity of the questionnaire, the Kendall’s W
test and explanatory and confirmatory factor analyses were
used. The Kendall's W goodness-of-fit test was used to deter-
mine the content validity of a questionnaire. It is aimed at
determining whether there is agreement between expert opin-
ions®. No significant differences were detected in the study in
terms of expert opinions.

In this study, it was determined that although the original
questionnaire had a seven-factor structure, the adapted ques-
tionnaire had a three-factor structure. When the questionnaire

Rev Assoc Med Bras. 2024;70(6):e20231539
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Table 2. The results of explanatory factor analysis of Pregnant Women'’s Preferences for Mode of Delivery Questionnaire (n=139).

Factor Item Factor values Eigenvalue Variance

0.583
i7 0.442
i8 0.400
i9 0563
i10 0.609
Eaelclteofr L o~ e 9.427 52.370
12 0771
i13 0791
i14 0.586
15 0.799
i1 0.790
i 0.585
giizgﬁiacy i3 0.420 1487 8.262
i4 0697
i5 0.594
i16 0.841
E,f;grreices 20 0.758 1.253 6961
21 0.700

PPMDQ: Pregnant Women's Preferences for Mode of Delivery Questionnaire.

Table 3. Fit index values of the scale and standard fit index value ranges™

Standard fit index values Acceptable fit index values Scale’s fit index values

RMSEA O<RMSEA<0.05 0.05<RMSEA<0.08 0.074
SRMR O<SRMR<0.05 0.05<SRMR<0.10 0.94
NFI 0.95<NFI<1.00 0.90=NFI<0.95 0.93
CFI 0.97<CFI<1.00 0.95<CFI<0.97 0.95
AGFI 0.90<AGFI<1.00 0.85<AGFI<0.90 0.87
GFlI 0.95<AGFI<1.00 0.90<AGFI1<0.95 0.91
x2/df O<x2/df<2 2<x2/df<5 396.01/132=3.00

*Standard fit index value?’.

items were determined with the EFA, attention was paid to
the fact that the eigenvalues of the items were 1, the load val-
ues were at least 0.30, the items were included in one single
factor, and there was at least 0.10 difference between two fac-
tors". The rotation of the factor load matrix helps find a more
interpretable factor structure. The most commonly used tech-
nique in the rotation is the varimax, in which a rotation can be
made with fewer variables so that the factor variances are max-
imized'?. In this study, the “varimax method” was used as the
factor rotation method. After varimax rotation, a three-factor
structure that had an eigenvalue above 1 and a factor load above
0.64 emerged, explaining 67.593% of the variance.

4

The CFA was used to evaluate the accuracy of a structure
determined by EFA. Goodness-of-fit tests are the steps at
which the decision to accept or reject the model is made'“.
According to the literature data'’, the standard fit index val-
ues show acceptable and good fit, and the fit index values
of the questionnaire are given in Table 3. With the CFA,
the fit index values of the questionnaire were found to be
within the “acceptable” range. Depending on the degree
of freedom, the low chi square value (/SD) of 5 or fewer
showed that the data fit of the proposed type is adequate'.
In our study, 2/SD=3.00, and the model’s data fit was found
to be adequate.

Rev Assoc Med Bras. 2024;70(6):e20231539
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This study has some limitations. First, the test—retest reliability
analysis of the scale could not be performed due to the COVID-
19 pandemic conditions. Second, the results are sample-specific.
The research was carried out in a city. Therefore, researchers should
also validate the PPMDAQ in rural parts of Turkey. The PPMDQ
is understandable and appropriate to the Turkish cultural con-
text and can be reliable and valid for Turkish pregnant women.

CONCLUSION

The Turkish version of the PPMDQ has adequate psychometric
properties according to the best scientific recommendations.
It was determined in our study that the data fit of PPMDQ
according to fit index values was adequate, and the question-
naire could be used to determine women’s types of delivery
preferences. The questionnaire has 18 items and 3 sub-dimen-
sions. The lowest score that can be obtained from the question-
naire is 18, and the highest score is 90. The questionnaire has
no cutoff value. It is accepted that women prefer the normal
delivery method as the score obtained from the questionnaire

decreases, and the cesarean section method more strongly as

REFERENCES

1. Padua GR, Lima LC, Fernandes MF, Aquino Gandra AB, Polido CG.
Factors that influence women in the choice of birth delivery. Braz
J Dev.2022;8(3):16612-23.

2. Welay FT,Gebresilassie B, Asefa GG, Mengesha MB. Delivery mode
preference and associated factors among pregnant mothersin Harar
Regional State, Eastern Ethiopia: a cross-sectional study. Biomed Res
Int.2021;2021:1751578.https://doi.org/10.1155/2021/1751578

3. DesaiNM, Tsukerman A. Vaginal delivery. In: Stat pearls [Internet].
StatPearls Publishing; 2023.

4, Betran AP, Ye J,Moller AB, Souza JP, Zhang J. Trends and projections of
caesareansectionrates: global and regional estimates. BMJ Glob Health.
2021;6(6):e00567 1. https://doi.org/10.1136/bmijgh-2021-005671

5. Suwanrath C, Chunuan S, Matemanosak P, Pinjaroen S. Why do
pregnant women prefer cesarean birth? A qualitative study in a
tertiary care centerin Southern Thailand. BMC Pregnancy Childbirth.
2021;21(1):23. https://doi.org/10.1186/s12884-020-03525-3

6. Sluijs AM, Wijma K, Cleiren MPHD, Lith JMM, Wijma B. Preferred
and actual mode of delivery in relation to fear of childbirth. J
Psychosom Obstet Gynaecol. 2020;41(4):266-74. https://doi.
org/10.1080/0167482X.2019.1708319

7. Mehrotra A, Wolfberg A, Shah NT, Plough A, Weiseth A, Blaine
Al, et al. Impact of an educational program and decision tool on
choice of maternity hospital: the delivery decisions randomized
clinical trial. BMC Pregnancy Childbirth. 2022;22(1):759. https://
doi.org/10.1186/512884-022-05087-y

8. Zewude B, Siraw G, Adem Y. The preferences of modes of child
delivery and associated factors among pregnant women in Southern
Ethiopia. Pragmat Obs Res. 2022;13:59-73. https://doi.org/10.2147/
POR.S370513

5

the score increases. The questionnaire can be used by healthcare
staff to evaluate women’s beliefs about birth patterns, self-ef-
ficacy perceptions, and preferences for delivery methods, and
to structure the contents of the training programs.

ACKNOWLEDGMENTS

The authors would like to thank all the pregnant women for

their participation in this research.

LIMITATIONS

Owing to its single-centered nature, the results cannot be gen-

eralized to all pregnant women.

AUTHORS’ CONTRIBUTIONS

NKY: Conceptualization, Formal Analysis, Investigation,
Methodology, Resources, Writing — original draft. FE:
Methodology, Project administration, Resources, Supervision,
Writing — original draft, Writing — review & editing.

9. Rahman M, Khan N, Rahman A, Alam M, Khan A. Long-term effects
of caesarean delivery on health and behavioural outcomes of the
mother and child in Bangladesh. J Health Popul Nutr. 2022;41(1):45.
https://doi.org/10.1186/s41043-022-00326-6

Stabuszewska-Jozwiak A, Szymanski JK, Ciebiera M, Sarecka-
Hujar B, Jakiel G. Pediatrics consequences of caesarean
section-a systematic review and meta-analysis. Int J Environ
Res Public Health. 2020;17(21):8031. https://doi.org/10.3390/
ijerph17218031

Sousa VD, Rojjanasrirat W. Translation, adaptation and validation of
instruments or scales for use incross-cultural health care research: a
clear and user-friendly guideline. J Eval Clin Pract. 2011;17(2):268-
74. https://doi.org/10.1111/.1365-2753.2010.01434 x

Capik C,Gozum S, Aksayan S. Intercultural scale adaptation stages,
language, and culture adaptation: updated guideline. Florence
Nightingale J Nurs.2018;26(3):199-210. https://doi.org/10.26650/
FNJN397481

Zamani-Alavijeh F, Shahry P, KalhoriM, Araban M. Pregnant women’s
preferences for mode of delivery questionnaire: psychometric
properties. J Educ Health Promot. 2017;6:20. https://doi.
org/10.4103/2277-9531.204738

10.

11.

12.

13.

14. KaragozY.SPSSAMOSMETU applied biostatistics. Nobel Academic
Press; 2021.
15. Buyukozturk S. Manual of data analysis for social sciences. 21st

ed. Ankara: Pegem Press; 2015.

16. Ajayi BK. A comparative analysis of reliability methods. J Educ

Pract. 2017:8(25):160-3.

Schermelleh-Engel K, Moosbrugger H, Muller H. Evaluating the fit
of structural equation models: tests of significance and descriptive
goodness-of-fit measures. Methods Psychol Res. 2003;8(2):23-74.

17.

Rev Assoc Med Bras. 2024;70(6):e20231539


https://doi.org/10.1155/2021/1751578
https://doi.org/10.1136/bmjgh-2021-005671
https://doi.org/10.1186/s12884-020-03525-3
https://doi.org/10.1080/0167482X.2019.1708319
https://doi.org/10.1080/0167482X.2019.1708319
https://doi.org/10.1186/s12884-022-05087-y
https://doi.org/10.1186/s12884-022-05087-y
https://doi.org/10.2147/POR.S370513
https://doi.org/10.2147/POR.S370513
https://doi.org/10.1186/s41043-022-00326-6
https://doi.org/10.3390/ijerph17218031
https://doi.org/10.3390/ijerph17218031
https://doi.org/10.1111/j.1365-2753.2010.01434.x
https://doi.org/10.26650/FNJN397481
https://doi.org/10.26650/FNJN397481
https://doi.org/10.4103/2277-9531.204738
https://doi.org/10.4103/2277-9531.204738

https://doi.org/10.1590/1806-9282.20231559

ORIGINAL ARTICLE

Preoperative promestriene for hysteroscopy: a randomized
clinical trial

Isabela Maciel Caetano®™ @, Agnaldo Lopes da Silva Filho? @, Rivia Mara Lamaita? @, Bernardo Avila Maia® @,
Eduardha Santos Temponi Barroso* @, Eduardo Batista Candido?

SUMMARY

OBJECTIVE: Intraoperative complications of hysteroscopy, such as the creation of a false passage, cervix dilatation failure, and uterine perforation,
may require suspension of the procedure. Some patients refuse a new procedure, which delays the diagnosis of a possible serious uterine pathology.
For this reason, it is essential to develop strategies to increase the success rate of hysteroscopy. Some authors suggest preoperative use of topical
estrogen for postmenopausal patients. This strategy is common in clinical practice, but studies demonstrating its effectiveness are scarce. The aim
of this study was to evaluate the effect of cervical preparation with promestriene on the incidence of complications in postmenopausal women
undergoing surgical hysteroscopy.

METHODS: Thisis adouble-blind clinical trial involving 37 postmenopausal patients undergoing surgical hysteroscopy. Participants used promestriene
or placebo vaginally daily for 2 weeks and then twice a week for another 2 weeks until surgery.

RESULTS: There were 2 out of 14 (14.3%) participants with complications in the promestriene group and 4 out of 23 (17.4%) participants in the
placebo group (p=0.593). The complications were difficult cervical dilation, cervical laceration, and vaginal laceration.

CONCLUSION: Cervical preparation with promestriene did not reduce intraoperative complications in postmenopausal patients undergoing surgical

hysteroscopy.

KEYWORDS: Hysteroscopy. Hormone replacement therapy. Cervical erosion. Lacerations. Uterine perforation.

INTRODUCTION

Approximately 50% of hysteroscopy complications are related
to difficult cervix dilation'. Postmenopausal status is a risk
factor for cervical stenosis®. When the cervix is stenosed, there
is an increased risk of false passage, cervix dilatation failure,
cervical laceration, and uterine perforation®. A false passage,
if not identified, will most likely lead to uterine perforation
and its associated complications. Thus, when a false pas-
sage is created during cervical dilation, the procedure must
be discontinued*.

In four studies that evaluated 554, 976, 5000, and 31052
patients undergoing office hysteroscopy, it was not possible to
complete the procedure in 9.5, 8.9, 5.2, and 6.2% of patients,
respectively. The four studies reported pain and cervical ste-

nosis as the major causes of failure’®. One of them reported

cervical stenosis in 32.7% of the patients, most of them man-
aged successfully (70.1% of them in postmenopausal women)?.

In a retrospective study of 516 patients undergoing office
hysteroscopy, the authors described failure to access the uterine
cavity in 62 patients (12%). Of these 62 patients, 36 refused
to undergo a new procedure and 26 underwent a new pro-
cedure. All patients who underwent a new procedure had an
anatomopathological diagnosis of an endometrial pathology,
including endometrioid carcinoma and endometrial hyper-
plasia. Thus, it is extrapolated that an endometrial pathology
may have been belatedly diagnosed in 36 patients who refused
a new procedure. For this reason, the authors suggested that
measures to increase the success rate of the first hysteroscopy
be taken, such as for postmenopausal patients, the preopera-

tive use of topical estrogen’.
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Some of the strategies already studied are cervical prepara-
tion with misoprostol alone or associated with topical estrogen,
as presented below. It must be highlighted that misoprostol in
Brazil is only available in maternity hospitals.

A systematic review evaluated the use of misoprostol in
cervical preparation for hysteroscopy and showed that intra-
operative complications were less common in the misopros-
tol group than in the placebo group. There was a significant
reduction in the incidence of cervical laceration and creation
of a false passage, but only for patients in their reproductive
years. This procedure was not beneficial for postmenopausal
women. Side effects were observed in 24 out of 136 (19%)
participants of the misoprostol group and 12 out of 136 (9%)
participants of the control group. Misoprostol was associated
with mild abdominal pain, increased body temperature, and
vaginal bleeding. There was no conclusive evidence regarding
nausea, shivering, or diarrhea’.

A randomized clinical trial compared the use of estradiol
alone with the use of estradiol plus misoprostol in cervical
preparation for hysteroscopy in postmenopausal patients.
Patients were divided into two groups: (a) those who used top-
ical estrogen for 14 days before hysteroscopy and misopros-
tol 12 h before surgery and (b) those who used topical estro-
gen for 14 days before hysteroscopy and placebo 12 h before
surgery. Group (a) had significantly better cervical ripening
compared to group (b). There was one uterine perforation in
each group. There was a significant difference between the
initial measurement of the diameter of the external orifice
of the cervix in the office evaluation before the medications
and the measurement at the time of hysteroscopy, in both
groups: in group (a), from 2.6 mm to 5.7 mm, and in group
(b), from 2.1 mm to 4.7 mm. There was no control group.
They found that estradiol alone could increase the diameter
of the external orifice of the cervix, but it is not known if it
would imply a clinically significant outcome (i.e., reduction
of intraoperative complications)'®.

There exists a gap in the medical literature on the use of
isolated topical estrogen for cervical preparation for hysteros-
copy. Conversely, it is common in clinical practice.

Topical estrogen plays an important role in the treatment
of genitourinary syndrome of menopause'’. The improve-
ment of urogenital symptoms and cytology usually occurs
after 5-14 days of local therapy'?. Estriol, estradiol, and
conjugated estrogen, even when applied vaginally, reduce
FSH. Promestriene does not reach the systemic circula-
tion, cannot be converted to estradiol, does not alter the
serum level of gonadotropins and estradiol, and does not
stimulate the endometrium. Its systemic inactivity justifies

2

its use when active estrogens are contraindicated, as in
patients with estrogen-sensitive cancers'?. Studies have
already evaluated the efficacy and safety of promestriene
in such patients'*".

The aim of this study was to evaluate the effect of promes-
triene on the incidence of intraoperative complications in post-

menopausal women undergoing surgical hysteroscopy.

METHODS

The study was approved by the ethics committee of the research
center and by Plataforma Brasil of Brazil’s National Health
Department (CAAE 38240720.0.0000.5123, deliberation num-
ber 4.508.539 and 4.984.613). It is registered in The Brazilian
Registry of Clinical Trials (ReBEC) and is reported according
to the CONSORT guidelines.

The research center of this randomized clinical trial was
a tertiary hospital in Belo Horizonte, Brazil. This is a pilot
study so the sample size was not previously determined. Over a
12-month period, postmenopausal patients who met the
criteria were invited to participate in the trial. The promes-
triene or placebo and vaginal applicators were placed in num-
bered opaque envelopes, according to the randomization.
Randomization was made in Microsoft Excel® in blocks of
50 and in a 1:1 ratio. The envelopes were packed and sealed
by a physician who did not meet the participants. Then, the
envelopes were delivered to the participants by one of the
authors, along with the consent form and written instruc-
tions. Participants were supposed to use the vaginal cream
(promestriene or placebo) once a day for 2 weeks and, after
that period, twice a week for another 2 weeks, until the pro-
cedure was done.

The placebos and their vaginal applicators were funded
by the researchers. All the promestriene needed for the study
were provided by Eurofarma®. There was no transfer of cash.

Participants’ flowchart with inclusion and exclusion crite-
ria are described in Figure 1. The shortage of supplies and the
suspension of elective procedures due to the COVID-19 pan-
demic limited the number of participants.

All procedures were performed by the same team with a
Kalz Stoltz 27050 SL outer sheath and a 4 mm/30° telescope.
The surgeons did not know which group each participant
belonged to. The participants were asked over telephone about
the use of the vaginal cream in the postoperative appointment
or later. The authors read the participants’ operative report and
noted any described complications.

Statistical analysis was conducted to describe the base-
line characteristics of the study participants. For continuous
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variables, the mean, standard deviation, median, quartiles,
and minimum and maximum values were used. For cate-
gorical variables, the absolute and relative frequencies were
described. In the evaluation of categorical variables, the
authors used the chi-square and Fisher’s exact tests. The
Mann—Whitney test was used to compare continuous vari-
ables between groups since the variables did not show nor-
mal distribution by the Shapiro-Wilk test. All analyses were
performed using the Stata software, version 16 and a 5%

significance level was considered.

RESULTS

Participants were enrolled from August 2021 to July 2022.
Data analysis of baseline characteristics is described in Table 1.

Exactly five participants were reallocated to the placebo
group because they used promestriene for only 0 to 4 times.
Two participants reported that they discontinued after using
it three and four times due to discomfort associated with the
applicator, while the other three reported using it 0, 1, and 3
times because they forgot to use it. No participant had any

serious adverse event to the medications.

Postmenopausal patients undergoing
surgical hysteroscopy in the research

center

Exclusion criteria:

¢ Current use of hormone therapy
¢ Known hypersensitivity to promestriene.

¢ One or more episodes of postmenopausal vaginal bleeding;!'®
» Previous attempt of surgical hysteroscopy with complications;
» Personal history of breast, ovarian, or endometrial cancer;

Participants with any other
contraindication to promestriene

according to the prescribing information

(severe active liver disease, coronary

disease, stroke, increased risk of venous
thromboembolic disease, porphyria)'®
were allocated into the placebo group

without randomization.

20 participants allocated
into the promestriene group

18 participants allocated
into the placebo group

1 participant missed the
procedure and did not
answer subsequent calls

promestriene group used the
medication for 1 to 4 days

5 participants of the

14 participants in the
promestriene group

23 participants in the
placebo group

Figure 1. Participants’ flowchart.
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Of the 37 participants, 6 (16.21%) experienced compli-
cations, all of which were minor (Table 2). No complications
resulted in the suspension of the procedure, prolonged hospi-
tal stay, or involved laparotomy. The participants who experi-
enced complications were as follows:

e Promestriene group, 54 years old, cervical laceration

requiring suture

* Promestriene group, 65 years old, cervical laceration

not requiring suture

* Placebo group, 71 years old, difficult dilation

¢ Placebo group, 71 years old, difficult dilation

* Placebo group, 71 years old, difficult dilation and vag-

inal laceration requiring suture

* Placebo group, 74 years old, cervical laceration requir-

ing suture

Table 1. Participants’ baseline characteristics.

In the placebo group, participants with complications were
significantly older (mean age 72.0 years; SD £1.4) than partic-
ipants who did not have experience complications (mean age
63.3 years; SD £6.3) (p=0.005). There was no age difference
observed between patients who had complications and patients

who did not in the promestriene group.

DISCUSSION

Until August 2023, there were no studies in Portuguese or
English evaluating topical estrogen versus placebo or control
group for preparation for hysteroscopy. This is a gap in med-

ical literature, even though it is common in clinical practice.

Promestriene group Placebo group
Characteristics Mean (£SD) Mean (2SD) p-value

Body weight 69.2 (£9.6) 70.2 (£13.7) 0.820
BMI 264 (£3.7) 27.3 (£5.1) 0.805
Number of pregnancies 2.9(2.2) 3.1(x2.0) 0423
Number of vaginal deliveries 1.8 (x2.2) 2.3(2.2) 0.404
Number of cesarian sections 0.6 (£0.8) 0.6 (£1.1) 0.664
Number of pregnancy losses 0.5 (+0.7) 0.2 (+0.7) 0.094
Menopause 50.5 (£3.2) 48.8 (+4.6) 0.291
Duration of medication use 30.6 (x1.7) - -
Age at surgery 59.4 (+5.8) 64.8 (£6.6) 0.019
White 7 12
Ethnicity Pardo 4 8 0.999
Black 2 3
Middle school 7 15
53;523;?;’1 High school 5 6 0693
Bachelor’s degree 1 1

Table 2. Incidence of complications.

Promestriene group Placebo group
Complications p-value

Number of participants with Yes 2/14 14.3 2/23 8.7 0491
laceration of the cervix or vagina No 12/14 857 21/23 913 d
Number of participants with difficulty Yes 0/14 0 3/23 13 0298
in cervical dilation No 14/14 100 20/23 87 -
Number of participants with any Yes 2/14 14.3 4/23 17.4 0593
complication No 12/14 85.7 19/23 82.6 '
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The hypothesis that topical estrogen alone reduces com-
plications in postmenopausal patients is biologically plausible,
as shown by a study that demonstrated that the use of topical
estrogen increases the diameter of the external orifice of the
cervix of postmenopausal women'’.

There is a concern about prescribing promestriene to
patients with endometrial thickening due to the possibility
of endometrial malignancy. However, the literature review
found studies that demonstrate the safety of promestriene
in patients with estrogen-dependent cancer'*". The drug
was used by the participants for 4 weeks, which is the usual
(46 weeks) time of use in preparation for prolapse correc-
tion surgeries'.

There was a significant difference between the groups in
terms of age. This difference was attributed to the fact that
patients with contraindications to hormone therapy were
placed into the placebo group without randomization (i.e.,
all patients with coronary disease, stroke, and high risk of
venous thromboembolic disease). As these diseases become
increasingly prevalent with aging, patients with these diseases
are expected to be older.

There was no significant difference between the groups in
terms of number of participants with any complication, num-
ber of participants with cervix/vaginal laceration, and number
of participants with difficulty in cervical dilation.

In the placebo group, participants who experienced com-
plications were significantly older than those who did not
experience complications. This finding is consistent with the
literature: a higher rate of complications in hysteroscopy is
expected in patients with hypoestrogenism®. On the contrary,
in the promestriene group, there was no significant difference
in terms of age between the participants who had complications
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Menopause and metabolic syndrome:
anthropometric, lipid, and dietary profiles

Virginia Barros Sgorlon Goncalves™ ©, Sénia Maria Rolim Rosa Lima

SUMMARY

OBJECTIVE: The aim of this study was to characterize the anthropometric, lipid, and dietary profiles of postmenopausal women with metabolic
syndrome attending a public health service and compare them with a group of women without metabolic syndrome.

METHODS: A cross-sectional study was conducted with 60 postmenopausal women who were divided into two groups: control group and metabolic
syndrome group, attending the Climacteric Outpatient Clinic at Santa Casa de Sao Paulo Hospital, Brazil, between February 2019 and December
2021. Participants were evaluated using a validated semi-quantitative food frequency questionnaire, body mass index, waist circumference, and
serum laboratory tests.

RESULTS: Significant differences were observed between the groups regarding body mass index and all parameters of metabolic syndrome.
The nutritional profile revealed an imbalance in the number of food portions consumed, particularly in the intake of carbohydrates in the form of
flour and sweets, which was higher in the metabolic syndrome group.

CONCLUSION: The analysis of the three profiles of postmenopausal women revealed significant imbalances, particularly in the metabolic syndrome
group, highlighting the importance of regular adjustments and evaluations during this phase of a woman'’s life.

KEYWORDS: Diet. Questionnaire. Metabolic syndrome. Menopause.

INTRODUCTION METHODS

Metabolic syndrome (MetS) is a risk factor for a number of 'The protocols followed the ethical standards of the Declaration of
chronic noncommunicable diseases with high levels of mortal- Helsinki and were approved by the Research Ethics Committee
ity and decreased quality of life. Prevalence in women is around of the Irmandade da Santa Casa de Misericérdia de Sao Paulo
1.5 to 2 times higher than in men'. (CEP: 5.322.400). All volunteers recruited signed the informed
Metabolic syndrome appears more frequently during the consent form. Data collection was performed at the moment
menopausal transition and worsens after menopause. It represents the patient agreed to participate in the study.
a public health problem, with significant implications for qual- "The sample consisted of 60 postmenopausal women aged between
ity of life, healthcare, as well as social and economic aspects?. 44 and 64 years, who were divided into two groups: MetS group

In clinical practice, the criteria for MetS defined by the (MetSG, n=30) and control group (CG, n=30). A cross-sectional
US National Cholesterol Education Program Adult Treatment study was conducted in the public health service with patients attend-
Panel III (ATP III) are widely used for their simplicity and ing the Climacteric Outpatient Clinic of Santa Casa de Sao Paulo
practicality. MetS is diagnosed based on the presence of three Hospital between February 2019 and December 2021.

out of five factors’. Inclusion criteria were as follows: postmenopausal women

The consumption of a diet rich in saturated fat, starchy aged up to 64 years, BMI=18.5 to <35 kg/m? amenorrhea
carbohydrates, and high daily caloric intake is associated with 212 months, and FSH>30 mU/mL. Exclusion criteria were
numerous chronic noncommunicable diseases®. as follows: BMI>35 kg/m?, illicit drug use or alcohol abuse, a

To investigate possible relationships between dietary hab- history of bariatric surgery, cancer, or cardiovascular disease.
its and MetS, we employed anthropometric assessment; con- The diagnosis of MetS was determined according to the ATP
ducted routine serum tests for total cholesterol, lipid fractions, III (Adult Treatment Panel) guidelines, widely used for their
triglycerides, and glucose; and applied a validated semi-quan- simplicity and practicality: (1) waist circumference>88 cm; (2)
titative food frequency questionnaire (FFQ)>S. HDL cholesterol concentrations <50 mg/dL; (3) triglycerides
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Menopause and metabolic syndrome

2150 mg/dL; (4) blood pressure levels 2130/85 mmHg; and
(5) fasting blood glucose 2110 mg/dL. MetS is diagnosed based
on the presence of three out of five factors’.

Through a standardized anamnesis, the following were
observed: anthropometric profile, in which weight was measured
in kilograms (Balmak digital scale, model BK 200, accuracy of
0.1 kg) with the patient in an upright position and minimally
dressed, height was measured in centimeters using a vertical sta-
diometer, and waist circumference (WC) was measured in cen-
timeters at the midpoint between the last rib and the iliac crest
using a measuring tape. Body mass index (BMI) was calculated
as weight in kilograms divided by the height in square meters
(kg/m?)’. For the nutritional profile, a validated semi-quanti-
tative FFQ was completed in a person, which contains nine
frequency options: never or<l month, 1-3 per month, 1 per
month, 2-4 per month, 5-6 per month, 1 per day, 2-3 per
day, 4-5 per day, and 6+ per day, with 103 questions and 98
foods’. Based on the Food Guide for the Brazilian Population,
an average intake of food was found to be 2,000 kcal/day®.

In the lipid profile, blood samples were analyzed by enzymatic
method using the BT 3000 plus device (Wiener lab®, Rosario,
Argentina). The LDL value was calculated and obtained using the

Friedewald formula (LDLc= CT-HDLc — TG/5)°. Blood pres-
sure was measured using a semi-automatic oscillometer (Omron

Hbp-112) while the participant was in a seated position'.

Sample size calculation and statistical analysis

The criterion used was a test power of 80%, and a significance
level of 5% was considered adequate for evaluating the fre-
quency of the main study variables. Analyses were performed
using SPSS version 25.0 (IBM Corp. 2017, Armonk, NY, USA).
To compare qualitative variables, we used the chi-square test
and, for quantitative variables, we used the Mann-Whitney

nonparametric test and the Student’s t-test.

RESULTS

With respect to the analyzed characteristics, there were significant
differences between the groups in terms of weight, BMI, VLDL
cholesterol, and clinical parameters for MetS, as shown in Table
1. The most prevalent parameter in this study was WC>88 cm,
which was present in 100% of the MetSG participants. The results
of the FFQ with 19 most common foods on the Brazilian table
revealed significant differences in the consumption frequencies

Table 1. Socio-demographic, anthropometric, and lipid profiles and clinical parameters of postmenopausal women in the control group and the

metabolic syndrome group (Ambulatdrio de climatério- FCMSCSP-2022).

Sample characteristics Control group MetS group? p-value
Age (years)* 55.0 (+4.9) 56.0 (£5.3) 0.339
Weight (kg)* 64.0 (£10.2) 76.0 (+8.0) 0.000
Height (m)** 1.55(1.48-1.77) 1.59(1.44-1.72) 0.239
BMI (kg/m?)** 25.4(18.8-33.2) 29.7 (24.0-35.0) 0.000
Time after menopause (years)** 4.5(2.0-16.0) 4.5(2.0-23.0) 0.922
HDL cholesterol (mg/dL)** 59.0(102.0-42.0) 50.5 (84.0-34.0) 0.002
LDL cholesterol (mg/dL)** 120.5 (236.0-81.0) 121.0(161.0-50.2) 0.217
VLDL cholesterol (mg/dL)** 21.5(40.6-10.0) 32.1(69.2-17.2) 0.001
Non-HDL cholesterol (mg/dL)** 150.4 (269.6-101.2) 151.2 (201.4-73.6) 0.929
Total cholesterol (mg/dL)** 209.6 (325.6-168.2) 198.3(249.4-158.0) 0.079
Triglycerides (mg/dL)** 107.5 (203.0-50.0) 158.5 (346.0-15.8) 0.001
Systolic blood pressure (2130 mmHg)® 12.0 (+1.6) 13.6(+1.2) 0.024
Diastolic blood pressure (=85 mmHg)® 7.7 (£1.1) 8.4 (+0.8) 0.024
Waist circumference (>88 cm)® 88.8 (£8.1) 102.0 (8.7) 0.000
Fasting blood glucose (2110 mg/dL)® 93.5 (%£9.7) 105.6 (+14.0) 0.001
Triglycerides (=150 mg/dL)® 115.3 (£38.6) 161.7 (£52.9) 0.002
HDL cholesterol (<50 mg/dL)® 63.5(£14.1) 52.5(£12.5) 0.002

p<0.05; *Student’s t-test (mean and SD); **Mann-Whitney test (median, minimum, and maximum); “Chi-square test (mean and SD); BMI: body mass index;
kg: kilograms; m: meter; kg/m?: kilogram per square meter; mg/dL: milligram per deciliter; HDL: high-density lipoprotein; LDL: low-density lipoprotein; VLDL:
very-low-density lipoprotein; mmHg: millimeter of mercury; cm: centimeters; MetS*: metabolic syndrome; FCMSCSP: Faculdade de Ciéncias Médicas da

Santa Casa de Sao Paulo. Bold indicates statistically significant p-value.
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of up to three times a day analyzed between the two groups with
regard to vegetables, fruit juice, wheat flour, sugary cereals, cakes,
cookies, mono- and polyunsaturated fats, sweets in general, fast

food, and added sugar, as described in Table 2.

DISCUSSION

To help promote a better understanding of MetS and its possi-
ble treatments in postmenopausal women, we analyzed a series
of variables that constitute risk factors for chronic noncommu-
nicable diseases, as previous studies have adopted a selective
approach, considering the individual’s nutritional, anthropo-
metric, and lipid profiles separately'"'2.

The overweight and obesity in women with MetS were also
found in other studies'>". The prevalence of WC >88 cm pres-
ent in 100% of MetSG can be observed in studies that ana-
lyzed the anthropometric profile of participants'*'. Regarding
changes in the lipid profile, we found similar reports in the

literature concerning postmenopausal women with MetS'”8.

When we analyzed the nutritional profile of postmenopausal
women using the FFQ and examined the consumption of 19
foods up to three times a day, we observed differences between
the two groups in relation to the intake of certain nutrients. The
MetSG had higher carbohydrate consumption, mainly refined
starchy, bakery products, sugary cereals, cakes, sweet biscuits,
sweets in general, above the recommended limit (up to 55% of
total daily energy intake), and added sugar, above the recom-
mended limit (up to 10% of the total energy ingested), than the
CG. The fat intake for this group was also higher than recom-
mended (up to 35% of total daily energy intake), mainly due
to consumption of fast food rich in saturated fat and sodium
according to the Brazilian Food Guide®.

The World Health Organization recommends that sugar
consumption be <10% of daily energy intake", while <5% is
recommended in the United States and the United Kingdom?.
Simple sugar intake is associated with increased blood pressure,
WC, serum triglyceride, glucose concentrations, and a signifi-
cantly increased risk of developing MetS*.

Table 2. Frequency of ingestion of 19 food items from the FFQ, up to three times a day, of postmenopausal women in the control group (n=30)
and the metabolic syndrome group (n=30) (Ambulatério de Climatério - FCMSCSP-2022).

Partial number | Control group MStgroup Total n=60

I A T N S
11

Assorted meats 20.0 16.6 18.3 0.238
Fish 1 0.0 33 16 0.339
Eggs 18 233 36.3 30.0 0.364
Whole animal derivatives 33 40.0 70.0 550 0.084
Semi-skimmed and skimmed 11 20.0 16.6 183 0.238
Greens and vegetables 22 46.6 26.6 36.6 0.007
Roots 5 6.6 10.0 8.3 0.309
Legumes 38 66.6 60.0 63.3 0.191
Cereals 42 70.0 70.0 70.0 0.366
Fruits 23 50.0 26.6 38.3 0.059
Fruit juice 3 6.6 3.3 50 0.009
White and whole wheat flour 31 33.3 70.0 51.6 <0.001
Sugary cereal, cake, cookies, and candy 6 3.3 16.6 10.0 <0.001
Mono- and polyunsaturated fat 11 36.6 0.0 18.3 0.001
Sweets in general 13 16.6 26.6 21.6 <0.001
Fast food 4 0.0 133 6.66 0.009
Alcoholic beverage 0 0.0 0.0 0.0 0.079
Regular soda and artificial juice 9 10.0 20.0 60.0 0.079
Sugar for added 25 36.3 46.6 41.6 0.004

p<0.05; Chi-square test (mean and SD); N partial: number of participants who responded positively to the frequency of consumption of the 19 food items;
MS™: metabolic syndrome group; FFQ: Food Frequency Questionnaire; FCMSCSP: Faculdade de Ciéncias Médicas da Santa Casa de Sdo Paulo. Bold indicates

statistically significant p-value.
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The CG had a significantly higher consumption of greens and
vegetables. According to the results of a meta-analysis, there is a pos-
sible relationship between the decrease in fiber intake from vegetables
and increased risk factors for MetS?"*2. The CG also showed higher
consumption of items such as good sources of fat like olive oil, com-
pared to the MetSG. These results are similar to other studies®?.

Diet analysis and its impact on anthropometric assessment
and laboratory tests are of fundamental importance for planning
health promotion interventions and managing comorbidities
in postmenopausal women. Adequate nutrition and a healthy
lifestyle should be taken into consideration as important fac-
tors in this phase of a woman’s life'®.

However, it is important to highlight that the completion
of the FFQ regarding the last year can introduce some dis-
persion in the results, considering that it relies on the partic-
ipants’ good memory and honesty during completion, which
may compromise the analysis performed.

Therefore, we hope that our study opens new horizons for
further research and scientific investigations in this field.
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laboratory alterations compared to the CG, which exhibited
profiles closer to the ideal.

Therefore, there is a need to emphasize the importance of
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ORIGINAL ARTICLE

The role of the Chitinase 3-Like 1 (CHI3L1) genes in the
preeclampsia pathophysiology

Nigar Mammadova! @, Sibel Ozler? @, Belma Gézde Ozdemir?* @, Fazil Avci2 @,
Nadir Kocak® @, Ersin Cintesun? @, Gékcen Orgiil? @, Cetin Celik?

SUMMARY

OBJECTIVE: The aim of this study was to investigate the relationship between Chitinase 3-Like 1 gene polymorphisms and the occurrence of preeclampsia
in a selected cohort of pregnant women.

METHODS: A total of 75 pregnant women participated in the study, 35 of whom were diagnosed with preeclampsia, while 40 served as healthy
controls. The preeclamptic group was subdivided based on severity. Real-time polymerase chain reaction was employed to analyze the serum samples
for variations in Chitinase 3-Like 1 gene polymorphisms.

RESULTS: The rs880633 polymorphism was found to be significantly more frequent in the control group (80%) compared with the overall preeclamptic
group (60%) (p<0.05). Inthe severity-based subgroups, rs880633 appeared in 57.1% of non-severe and 61.9% of severe preeclamptics. Contrarily, the
heterozygous form of rs7515776 polymorphism showed a significantly higher prevalence in the preeclamptic cohort (p<0.05), without distinctions
in severity subgroups.

CONCLUSION: The study suggests that the rs880633 polymorphism may serve a protective role against the development of preeclampsia, whereas the
rs7515776 polymorphism may be associated with an elevated risk. Further researchis warranted to elucidate the clinical implications of these findings.

KEYWORDS: Chitinase-3-Like Protein 1. Etiology. Preeclampsia.

INTRODUCTION

One of the primary factors that contributes to maternal and
perinatal mortality and morbidity during pregnancy is the
presence of hypertensive disorders. These disorders manifest in
approximately 5-10% of all pregnancies'. Hypertensive diseases
during pregnancy can be classified into four categories: gesta-
tional hypertension, preeclampsia-eclampsia syndrome, chronic
hypertension, and superimposed preeclampsia. According to the
2018 guidelines set forth by the International Society for the
Study of Hypertension in Pregnancy (ISSHP), preeclampsia is
defined as elevated systolic blood pressure (2140 mmHg) and/
or elevated diastolic blood pressure (290 mmHg), measured
at least twice, at 4-h intervals, in otherwise healthy pregnant
women. Moreover, preeclampsia is accompanied by one or more
of the following new-onset conditions after the 20" week of ges-
tation: proteinuria, evidence of other maternal organ dysfunc-
tion, or uteroplacental dysfunction®. Preeclampsia is a multisys-
temic disorder characterized by hypertension, proteinuria, or

end-organ damage, which may manifest as thrombocytopenia,

renal dysfunction, hepatic dysfunction, pulmonary edema, or
neurological or visual impairments. A critical role in the etio-
pathogenesis of both uteroplacental and systemic endothelial
dysfunction is played by trophoblastic invasion deficiencies,
which are essential for proper placental development. The eti-
ology of preeclampsia is complex and multifactorial, involving
oxidative stress, an elevated maternal immune response, isch-
emia, inflammation, and various immunological and environ-
mental factors. Genetic predispositions also contribute to the
etiology of preeclampsia®”.

The Chitinase 3-Like 1 (CHI3L1) gene encodes for a gly-
coprotein, also known as YKL-40. This glycoprotein is pro-
duced by a myriad of human cells, including but not limited to
macrophages, neutrophils, stem cells, bone cells, synoviocytes,
chondrocytes, fibroblast-like cells, endothelial cells, vascular
smooth muscle cells, hepatic stellate cells, mammary epithelial
cells, and cancer cells. The CHI3LI glycoprotein, secreted by
activated neutrophils and macrophages, has been implicated

in several crucial biological pathways, including angiogenesis,
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Chitinase 3 like and preeclampsia

extracellular matrix reorganization, oncogenesis, and inflam-
mation®!®. Gene polymorphisms represent single base-pair
variations within genomic DNA that differentiate normal
individuals within a population. In certain instances, these
polymorphisms can significantly impact the function of the
protein encoded by the gene or alter enzymatic activity. Such
genetic polymorphisms are responsible for individual variances
in susceptibility to illness and can significantly influence how
individuals respond to medical treatment. The CHI3L1 gene
exhibits multiple polymorphisms, and these genetic variations
may influence both the incidence and prognosis of inflamma-
tory and neoplastic diseases'’. The objective of this study is to
investigate any potential correlation between preeclampsia and
polymorphisms in the CHI3LI gene and specifically focus on
the influence of polymorphisms in the CHI3LI gene on the
incidence and prognosis of preeclampsia.

METHODS

Ethics approval
This prospective case-control study obtained the necessary

ethical approval from the local ethics committee (Approval
Number 2020/220, dated 13.05.2020).

Study design
The study was conducted between September 2020 and March
2021. It comprised 35 pregnant women diagnosed with pre-
eclampsia who were admitted to our tertiary care center; these
women constituted the study group (Group 1). The control
group (Group 2) consisted of 40 healthy pregnant women.
Preeclampsia was diagnosed based on elevated systolic blood pres-
sure (2140 mmHg) and/or diastolic blood pressure (290 mmHg),
measured at least twice at 4-h intervals in otherwise healthy preg-
nant women, accompanied by one or more new-onset findings
after the 20th week of gestation, such as proteinuria, evidence
of other maternal organ dysfunction, or uteroplacental dysfunc-
tion?. Additionally, participants in Group 1 were further subdi-
vided into severe and non-severe preeclamptic cases. The severity
of the disease was assessed according to the recommendations
of the American College of Obstetricians and Gynecologists®.
Eligible participants for this study were females aged between
18 and 45 years with a singleton pregnancy. All patients were
informed about the research objectives and procedures and signed
an “Informed Voluntary Consent Form.”

Exclusion criteria for the study included pregnant women
with co-existing medical conditions such as diabetes mellitus,
chronic hypertension, thromboembolism, thrombophilia, a

history of liver or renal disease, structural or chromosomal
fetal anomalies, multiple pregnancies, and gestational age less
than 20 weeks. The control group comprised healthy preg-
nant women who did not present any additional features [e.g.,
placenta previa, intrauterine growth restriction IUGR), and
placental abruption] in their current or previous pregnancies.

Data, including age, gravidity, parity, blood pressure mea-
surements, and complete blood count results [hemoglobin (Hb),
white blood cell count (WBC), and platelets], were collected.
Liver enzymes, specifically alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), were also recorded for
all study participants.

Genetic analysis

To analyze the CHI3L1 gene polymorphism in pregnant women,
a 5 mL blood sample was collected from the antecubital bra-
chial vein into an EDTA tube using a vacutainer. The blood
samples were stored at +4°C until the completion of patient
enrollment. The real-time polymerase chain reaction (PCR)
technique was employed to study all the samples.

DNA isolation was performed using the DETAGEN Whole
Blood DNA Isolation Kit (Detagen/Turkey). Following iso-
lation, the densities (ng/pL) and absorption measurements
(A260/280 ratio between 1.80 and 2.00) of the DNA sam-
ples were evaluated using a NanodropLite spectrophotome-
ter (Thermo Scientific). The DETAGEN CHI3L1 Gene New
Generation Sequencing Kit (Detagen/Turkey) was utilized for
next-generation sequencing analysis. DNA purification was per-
formed with AMPure XP Beads (Beckman Coulter, Indiana,
USA), and sequencing was conducted on an Illumina MiSeq
platform (Illumina, San Diego, California, USA).

The entire sequence of the CHI3LI gene was screened in
the serum of all participants. The distributions of both homo-
zygous and heterozygous forms of the CHI3L1 gene polymor-
phisms were examined and compared between the two groups.
Specifically, a total of 10 CHI3LI gene polymorphisms were

analyzed as follows:

c.433 A>G p.R145G (rs880633)
c.25+24 T>A (1s7515776)

c.-131 C>G (rs4950928)

c.56-19 T>C (rs1538372)

c.1092 T>C p.C364=(rs4950927)
c.55+32 C>T (rs111768615)
c.315-56 C>G (rs12410110)
c.257+5 G>A (rs201303588)
c.587+65 C>G (rs12409713)
c.894+9 G>T (no rs identification)
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Statistical analysis pressure (DBP) between the control and preeclamptic groups
All statistical analyses were performed using the SPSS 20 statis- (refer to Table 1).

tical software package (SPSS Inc., Chicago, IL). The distribu- Among the nine analyzed CHI3L1 gene polymorphisms,
tion of homozygous and heterozygous forms of the polymor- only two showed statistically significant differences between the

phism was statistically compared in terms of age, gravida and study groups: c¢.433 A>G p.R145G (rs880633) and c.25+24
parity, blood pressure, hemogram, WBC, serum biochemistry, T>A (rs7515776). For the remaining seven polymorphisms
and CHI3L1 gene polymorphism in the pregnant women in (rs4950928, rs1538372, rs4950927, rs111768615, 1s12410110,
Groups 1 and 2. Cases with severe and non-severe preeclampsia 5201303588, 1512409713, and ¢.894+9 G>T), no significant

in Group 1 were compared statistically with the control group differences were observed between the groups (p>0.05 for all).
and among themselves. Categorical data were compared with Table 2 illustrates the distribution of homozygous and
chi-square analysis, the Mann-Whitney U test was used to com- heterozygous forms of the c.433 A>G p.R145G (rs880633)
pare two groups of numerical data, and the Kruskal-Wallis H polymorphism across groups. The prevalence of this polymor-
test was used to compare three or more groups. A value of phism was 80% in the control group, 57.1% in the non-se-
p<0.05 was considered statistically significant. vere preeclampsia group, and 61.9% in the severe preeclampsia

group. Notably, 8 out of 40 cases in the control group did not
exhibit this polymorphism, representing 20% of the sample.

RESULTS The rate of homozygous polymorphisms was highest in severe
No statistically significant differences were observed between preeclamptic cases (33.3%), compared with 17.5 and 21.4%
the two groups regarding age, gestational weeks, gravida, and in the control and non-severe groups, respectively. Conversely,
parity. However, significant differences were identified in the the rate of heterozygous polymorphisms was higher in the con-

levels of systolic blood pressure (SBP) and diastolic blood trol group (62.5% vs. 35.7 and 28.6%).

Table 1. Demographic variables and blood pressure of the cases in both groups.

Control (n=40) pl p2
All PE (n=35) Non-severe (n=14) Severe (n=21)

Age, years 28.745.17 29.65+7.48 29.42+8.05 29.80+7.27 0.528 0.811
Gravida 2(1-6) 3(1-6) 1.5(1-5) 3(1-6) 0.498 0.295
Parity 1(0.0-3) 1(0.0-4) 0(0-4) 2(0-3) 0.690 0.261
Gestational weeks 32 32 322 32 0.369 0.608
SBP 110 (100-120) 160 (140-190) 140 (140-150) 160 (150-190) <0.001* | <0.001*
DBP 70 (60-70) 100 (70-150) 90 (70-110) 100 (?0-150) <0.001* | <0.001*

SBP: systolic blood pressure; DBP: systolic blood pressure; p1: comparison of control group and preeclampsia patients; p2: comparison of control group, severe,
and non-severe preeclampsia. *p<0.05 was accepted as statistically significant.

Table 2. Distribution of homozygous and heterozygous values of c.433 A>G p.R145G (rs880633) polymorphism between severe and non-severe
preeclampsia group in preeclampsia and control group.

o
Control (n=40) Severe pl p2 95%ClI B
(n=21)

No polymorphism 8 (20.0%) 6 (42.9%) 8 (38.1%)
Polymorphism is present 32 (80.0%) 8(57.1%) 13 (61.9%) 0.37
0.026* 0.058 (0.13- 0.092 0.158
Homozygous 7(17.5%) 3(21.4%) 7 (33.3%) 1.04)
Heterozygous 25 (62.5%) 5(35.7%) 6 (28.6%)

Dataare given as n (%). p1=control and preeclampsia group with no polymorphism, comparison of homozygous and heterozygous; p2=control and preeclampsia
group with no polymorphism comparing polymorphism exists; p3=control, severe, and non-severe preeclampsia group without polymorphism, comparison
of homozygous and heterozygous; p4=control, comparison of severe and non-severe preeclampsia group with no polymorphism with polymorphism exists.
*p<0.05 was accepted as statistically significant.
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Regarding the c.25+24 T>A (rs7515776) polymorphism,
its prevalence was lower in healthy pregnancies (65% vs. 35%),
as depicted in Table 3. Within the preeclampsia cohort, the
rates of this polymorphism were 57.1% for non-severe cases
and 38.1% for severe cases. No instances of homozygous poly-

morphism were observed in the preeclamptic patients.

DISCUSSION
The primary finding of our study suggests that the polymor-
phism rs880633 in the Chitinase-3-like protein 1 (CHI3L1) gene
may serve as a protective factor against preeclampsia. This is
a pioneering study, as this is the first to explore the relation-
ship between CHI3L1 gene polymorphisms and preeclamp-
sia. Preeclampsia is a significant cause of maternal morbidity
and mortality, and currently, no standard screening tests are
available for its diagnosis, as indicated by previous studies'*"?.
CHI3L1, which is a biomarker involved in inflammation and
tissue remodeling, plays a supportive role in angiogenesis, antia-
poptosis, and cell proliferation®"'. Dina Nada et al. investigated
the relationship of circulating YKL-40 levels and CHI3L1 vari-
ants with the risk of progression of scoliosis to spinal deformity
in adolescent idiopathic scoliosis. It has been shown that the
1s880633 polymorphism of the CHI3LI gene is positively cor-
related with high YKL-40 levels and is protective against spinal
deformity'. Huang et al. examined the polymorphisms of the
CHIBLI gene in patients with hepatocellular cancer and found
a high rate of CHI3L11s880633 polymorphism in patients with
hepatocellular cancer'. CHI3LI has been identified as a promoter
of angiogenesis in neoplasms and has been shown to play a role
in the activation of the mitogen-activated protein kinase/extra-
cellular signal-regulated kinase pathway in endothelial cells'®".
CHI3L1 has been shown to modulate vascular endothelial cell
morphology and stimulate migration. CHI3L1 plays a role in

tumor angjogenesis'®. In our study, CHI3L1rs880633 polymor-
phism was detected at a higher rate in the control group. This
aligns with our observation that the rs880633 polymorphism was
more prevalent in our control group, suggesting that it may con-
fer protective effects, potentially mediated through angiogenesis.
El-Fattah et al. investigated the rs4950928 polymorphism
of the CHI3L1 gene in patients with colorectal cancer (CRC).
They could not find a significant relationship between CHI3L1
154950928 polymorphism and CRCY. Dai et al. investigated
whether CHI3L1 polymorphisms and plasma level of protein
are associated with Alzheimer’s disease. This study showed that
the CG+GG genotype of 154950928 C>G is a protective factor
for Alzheimer’s disease and reduces the severity of Alzheimer’s
disease?. The CHI3L1 rs4950928 genotype was investigated in
patients with glioblastoma (GBM), and no significant correlation
was found between glioblastoma and the CHI3L1 1s4950928
genotype®?'. Our study found no significant relationship between
CHI3LI gene rs4950928 polymorphism and preeclampsia.
YKL-40 levels with CHI3L1 rs 1538372 polymorphism and
its relationship to lung function were investigated. Tsai et al. found
decreased lung functions in CHI3L1 rs1538372 CC carriers®.
In our study, no significant relationship was found between the
151538372 polymorphism of the CHI3L1 gene and preeclampsia.
The effects of 1s7515776 polymorphism of the CHI3L1 gene
and YKL-40 levels on the course of the disease were investi-
gated in sarcoidosis patients™. There was no correlation between
1s7515776 polymorphism and serum YKL-40 levels in sarcoid-
osis patients. This study observed that the rs7515776 polymor-
phism showed a higher heterozygosity rate in the preeclamp-
sia group. However, the absence of homozygosity prevents us
from attributing definitive clinical significance to this finding.
There are no studies in the literature associated with rs4950927,
15111768615, rs12410110, 15201303588, rs12409713, and
¢.894+9 G>T (no rs) polymorphisms of the CHI3LI gene. In this

Table 3. Distribution of homozygous and heterozygous values of ¢.25+24T>A(rs7515776) polymorphism between severe and non-severe

preeclampsia group in preeclampsia and control group

PreeclampSIa

Control

OR 3
95%Cl p

(n=40) All PE Non-severe Severe

(HEXE)] (n=14) (n=21)

No polymorphism 26 (65.0) 9 (54.3) 6(42.9) 13(61.9)

Polymorphism is present 14 (35.0) 6(45.7) 8(57.1) 8(38.1)
0.046* | 0.345 1.56(0.61-3.96) | 0.109 | 0.339

Homozygous 4(10.0) 0(0.0) 0(0.0) 0(0.0)

Heterozygous 10(25.0) 6(45.7) 8(57.1) 8(38.1)

Data are given as n (%). p1=control and preeclampsia group with no polymorphism, comparison of homozygous and heterozygous; p2=comparison of control
and preeclampsia group with no polymorphism with polymorphism exists; p3=control, severe, and non-severe preeclampsia group with no polymorphism,
comparison of homozygous and heterozygous; p4=control, comparison of severe and non-severe preeclampsia group with no polymorphismwith polymorphism
exists. *p<0.05 was accepted as statistically significant.
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study, a significant correlation was not found between rs4950927,
15111768615, 1512410110, 1201303588, 1512409713, and c.894+9
G>T (no 1s) polymorphisms of the CHI3L1 gene and preeclampsia.

One limitation of our research is the small sample size and
the absence of detailed birth records and perinatal outcomes.
These factors could have provided a more nuanced under-
standing of the clinical implications of these polymorphisms.

In summary, our study provides a promising direction for future
research, suggesting that the rs880633 polymorphism in the CHI3L1

gene could act as a protective factor against preeclampsia. More
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The investigation of relationship between serum melatonin levels
with Beck Depression Inventory and Beck Scale for Suicidal
Ideation in suicide patients

Aynur Yurtseven?! ©, Cemil Kavalci*
Seyda Ozdemir3 @, Giilsiim Kavalci*

, Yasemin Yilmaz Aydint ®, Kemal Aydin! @, Omer Faruk Demir! @,

OBJECTIVE: Melatonin plays a role in many biological and physiological events. There are studies in the literature relating melatonin levels to many
psychiatric disorders such as schizophrenia, bipolar disorder, and major depressive disorder. We aimed to investigate the relationship between serum
melatonin levels with the Beck Depression Inventory and the Beck Scale for Suicidal Ideation in suicide patients.

METHODS: The study was conducted prospectively with volunteer patients aged 20-50 years who were admitted to the emergency department
after a suicide attempt. The social and occupational status, educational levels, marital status, and stressor factors of patients were questioned. Beck
Depression Inventory and Beck Scale for Suicidal Ideation were applied to each patient included in the study. Blood melatonin levels were evaluated
using the enzyme-linked immunosorbent assay method. The data were analyzed with the SPSS 23.00 statistical program. Descriptive values were
expressed by the number of cases (n), percentage (%), median (interquartile range), and meantstandard deviation. The Kolmogorov-Smirnov test was
used to assess the distribution of continuous variables, and the Pearson or Spearman correlation test was used to assess the relationship between
disease severity and melatonin level. A value of p<0.05 was considered statistically significant.

RESULTS: No statistically significant correlation was found between melatonin level and the Beck Depression Inventory score (r=-0.098, p=0.44).
However, a statistically weak, inverse, and significant correlation was discovered between melatonin levels and the Beck Scale for Suicidal Ideation
score (r=-0.465, p=0.00).

CONCLUSION: According to our results, it was determined that there was a significant negative relationship between melatonin level and the Beck
Scale for Suicidal Ideation scoring.

KEYWORDS: Emergency. Depression. Suicide. Melatonin.

INTRODUCTION

symptoms®. Numerous research studies have established a cor-

Instances of suicide exhibit a wide range of clinical manifes-
tations, which -can vary significantly, and in severe situations,
may lead to fatality'. Based on data provided by the World
Health Organization (WHO), the annual mortality result-
ing from suicide attempts exceeds 700,000 individuals, with
a yearly escalation rate ranging from 10 to 20 times® Suicide
has been shown to account for 8.5% of fatalities in those aged
15-29 years, making it the world’s second leading cause of
death in this age group?. With the continuous growth of the
global population, the emergence of suicide cases as a signif-
icant health issue has become an unavoidable reality.

The Beck Depression Inventory (BDI) is a psychometric
instrument including 21 questions that have been systemati-
cally organized to assess various manifestations of depressive

relation between depression and suicide, with a crucial empha-
sis on the potential influence of emotions of despair, drawing
upon the findings of prior research that assert the limited clar-
ity of the BDI in assessing suicide risk.

The BSSI was created by Beck et al. in 1979 specifically for
the assessment of individuals who had made suicide attempts’.
The BSSI is a self-report instrument that utilizes the semi-struc-
tured interview format, drawing on the Scale for Suicidal
Ideation®. The BSSI is a tool consisting of 21 items, especially
designed for adult patients with psychiatric symptoms, and
aims to evaluate individuals’ levels of active suicidal ideation,
passive suicide desire, and preparation phases’.

Melatonin, which is scientifically referred to as N-acetyl
5-methoxy tryptamine, is a hormone that is produced and released
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Suicide and melatonin

by the pineal gland®. Melatonin is a hormone that plays a signifi-
cant role in several biochemical and physiological processes inside
the human body®. Melatonin, which is a hormone responsible for
regulating the body’s circadian rhythm, has been found to possess
several therapeutic qualities including sleep regulation, antidepres-
sant effects, anxiety reduction, neuroprotection, anti-inflammatory
activity, and analgesic capabilities’. Various factors, including light
exposure, medication use, endocrine diseases, and hormone levels,
might potentially influence the amounts of melatonin in the blood
plasma, thus impacting the circadian thythm. The diurnal variation
of melatonin levels in the bloodstream is also seen. The circadian
thythm, which is mostly secreted during nocturnal hours, experi-
ences disruption among those engaged in shift work®. Psychotropic
medications have the potential to influence the sleep—wake cycle
and biorhythms, such as body temperature and hormone levels,
by modulating the oscillation between states of sleep and alertness.
Several studies have demonstrated the impact of lithium, imipra-
mine, valproate, fluoxetine, selective serotonin reuptake inhibitors
(SSRIs), and medications belonging to the opiate category on cir-
cadian rhythm’. Oral contraceptives have the potential to modify
melatonin plasma concentrations through their inhibitory action
on CYP1A2". The observation that hypothyroidism results in a
notable reduction in plasma melatonin levels implies a potential
association between thyroid diseases and the pineal gland'.
According to the reports, a decline in melatonin levels is
observed in individuals with sleep difficulties, depression'**?,
and suicide'". Arioz et al. ° have demonstrated that the admin-
istration of melatonin is associated with a reduction in depres-
sion-like behaviors. Melatonin is employed as a therapeutic
intervention for the management of depression and sleep dis-
turbances, as supported by scientific literature'’*°. According to

1. 2, it was observed that the admin-

the findings of Leone et a
istration of melatonin resulted in a reduction in the likelihood
of self-harm among individuals in the young age group. The
findings presented in this study indicate a potential associa-
tion between the hormone melatonin and certain psychiatric
disorders. The investigation of the association between mela-
tonin levels and suicide remains limited in current research.
The objective of this study was to examine the correlation
between serum melatonin levels and the BSSI and BDI scores

in individuals who had attempted suicide.

METHODS

The design
The study was conducted in a prospective, observational manner
after the consent of the ethical committee (decision no. 12/10,

dated 31.05.2021) in the Emergency Department of Ankara
Diskapi Yildirim Beyazit Training and Research Hospital.
The study was conducted in accordance with the Helsinki
Declaration. We obtained informed permission forms from the
patients who volunteered to participate. The power analysis was
conducted before the study using the G*power 3.1.9.4 soft-
ware tool. The sample size required to achieve 80% statistical
power was determined to be 63 patients, assuming a medium

effect size and a significance level of p<0.05.

Participants

The study enrolled volunteer patients who were at least 18
years of age and had been admitted to the emergency depart-
ment between the hours of 08:00 and 16:00. These patients
had a history of using numerous medicines for the goal of self-
harm. Blood samples were collected during the initial hour of
admission to our department, with meticulous attention given
to guaranteeing patient well-being.

The exclusion criteria were as follows:

*  People who use drugs or refuse to take part in the study;

* Those having thyroid dysfunction;

* Those working in shifts, and taking melatonin or similar
drugs, immunosuppressant drugs, and chemotherapy
for cancer diagnosis;

* Those having a sleep problem, taking medical help and
antipsychotics, and having had a mental diagnosis in
the past;

* Those using oral contraceptive pills;

* Those having Cushing’s syndrome and Addison’s disease;

Those who had radiation therapy for the pineal gland earlier.

The participants in the research were surveyed on their
social and occupational standing, educational attainment, mar-
ital status, reproductive history, and sources of stress. The BDI
and the BSSI were administered to each participant enrolled
in the research within the emergency department, under the
guidance of a psychiatrist. The rationale for concurrently using
both measures lies in the literature’s observation that the BDI
scale does not consistently provide accurate predictive capabil-
ities for suicide attempts.

Determination of serum melatonin levels

To assess the melatonin level, a total of 5 mL of venous
blood samples were obtained from patients upon their
arrival. These samples were then carefully put in a standard
vacuum tube. Subsequently, the serum samples were sub-
jected to centrifugation at a speed of 1,000 revolutions per

minute for a duration of 15 min, all within a time frame of
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30 min. Finally, the centrifuged serum samples were kept
at a temperature of -70°C to facilitate further analysis. The
assessment of melatonin levels was conducted utilizing the
enzyme-linked immunosorbent assay (ELISA) technique.
Before conducting the test, essential calibration investi-
gations were performed. Liquid chromatography-tandem
mass spectrometry (LC-MS/MS) is the gold standard for
melatonin measurement due to its high sensitivity and accu-
racy. In the context of comparing the LC-MS/MS assay and
ELISA for the measurement of melatonin levels, the ELISA
test was selected due to the observed satisfactory concor-
dance within the lower range (<30 pmol/L). However, it is
worth noting that for melatonin levels beyond 30 pmol/L,
the ELISA assay yielded considerably lower measurements
compared with the LC-MS/MS assay".

Statistical analysis

The data were analyzed using the IBM SPSS Statistics 23.0 soft-
ware package. The descriptive data in this study were represented
by the number of instances (n) and percentage (%), as well as
the median and interquartile range (IQR). The distribution

Table 1. Melatonin levels based on variables.

of continuous variables was assessed using the Kolmogorov-
Smirnov test. Intergroup comparisons were assessed using the
Mann-Whitney U and Kruskal-Wallis tests. The Spearman cor-
relation test was utilized to examine the association between
the BDI, BSSI, and the level of blood melatonin. A p<0.05
value was considered statistically significant.

RESULTS

The research comprised 63 patients who satisfied the criteria.
The median age of the patients was 29 years'®, and 65.1% of
the patients were female. The study revealed that there was no
statistically significant disparity in melatonin levels across gen-
ders (p>0.05) (Table 1). Only 12.7% of the patient population
have a higher level of education. The demographic details of
the patients are presented in Table 1.

In the study, it was found that 76.4% (n=50) of participants
reported using numerous types of drugs. Additionally, 19.1%
(n=12) reported using only one type of drug. A small percent-
age, i.e., 1.6% (n=1), engaged in jumping from a height fol-
lowing drug use. Furthermore, 3.2% (n=2) reported engaging

Variables n (%) Melatonin p-value
Male 22(34.9) 148.38 (946.5)
Gender 0.63
Female 41(65.1) 203.76 (228.7)
L Yes 9(14.3) 122.43(64.9)
Chronic disease 0.03*
No 54 (85.7) 218.44 (495.20)
No 1(1.6) 102.55
Elementary school 16 (25.4) 210.38 (409.4)
Educational status Middle school 12 (19) 149.17 (1,508.9) 0.63
High school 26 (41.3) 217.20(3283.5)
University 8(12.7) 170.84 (236.7)
Single 26(41.3) 218.44(393.5)
Marital status Divorced 6(9.5) 192.98(295.9) 0.73
Married 31(49.2) 178.92 (418.3)
Children Yes 38 (60.3) 179.78 (413.6) 0.34
No 25(39.7) 223.18 (515.6)
Mood Anxious 9(14.3) 196.55 (629.3) 043
Depressed 54 (85.7) 210.80(333.6)
Familial 46 (73) 184.73(385.8)
Stressor factor - 0.28
Environmental 17 (27) 243.38(904.7)
Regular 23(36.5) 210.38(279.9)
Thought content Regret 28 (44.4) 196.85 (698.7) 0.83
Stressor factor 12 (19) 207.73 (869.7)
Discharged 43 (68.3) 243.38 (708.6)
Hospitalization status Ward 7(11.1) 157.18 (1,144.8) 0.088
ICU 13(20.6) 149.17 (76.1)

*Statistical significance.
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in suicidal self-mutilation, while another 1.6% (n=1) reported
consuming rat poison.

The findings of this study indicate a statistically significant
decrease in blood melatonin levels in those with chronic disor-
ders compared with those without chronic diseases (p<0.05).
The blood melatonin levels, as influenced by various circum-
stances, are presented in Table 1.

A significant correlation was found between familial stress
variables and suicide in 73% of the individuals under obser-
vation. The study revealed that a significant majority of the
patients, i.e., 85.7%, had symptoms of depression as seen in
their emotional state. Upon analyzing the blood melatonin
level in relation to marital status, it was determined that there
was no statistically significant difference (p>0.05).

The median BDI score was 25'3, whereas the median BSSI
score was 10°. The median value of melatonin level was found
to be 197.15 (379.3). A statistically significant correlation was
observed between the BDI and the BSSI score, indicating a
weak positive relationship (r=0.423, p<0.05).

The Spearman correlation test was employed to ascertain
the presence of an association between melatonin levels and the
BDI as well as the BSSI. The results of the study indicate that
there is no statistically significant relationship between mela-
tonin levels and BDI scores (r=-0.098, p>0.05) (see Figure 1).
Nevertheless, an analysis of the data revealed a statistically sig-
nificant, moderate, and inverse association between melatonin
levels and the BSSI (r=-0.511, p<0.05) (see Figure 2). It was
observed that there was a positive correlation between the BSSI
and the reduction in melatonin levels.

DISCUSSION

Melatonin (N-acetyl-5-methoxytryptamine), which has both
hydrophilic and lipophilic affinities, is produced by the pineal
gland and easily diffuses into membranes, cytoplasm, nucleus,
and mitochondria and can be used safely even at high doses?"*.
Melatonin is involved in many physiological events, from the
regulation of the sleep—wake cycle and circadian rhythms in the
body, neural development, jet lag treatment, and improvement
of the cardiovascular system to the regulation of the immune
system and endocrine functions?**. Melatonin is effective in
the synthesis and release of hypothalamic gonadotropin-re-
leasing hormone (GnRH) and is involved in the regulation of
gonadal physiological responses?. Evidence for sex differences
in melatonin levels has been reported in many previous studies
and has been exhibited in women, suggesting that hormonal
contraceptive pills may be a reason for the significant variabil-
ity in women. Indeed, there is evidence that the use of oral

4

Figure 1. Relationship between Beck Depression Inventory and blood
melatonin levels.

Figure 2. Relationship between Beck Suicide Idea Scale and blood
melatonin levels.

contraceptive pills increases melatonin levels, although many
studies do not consider female hormonal status®. In this study,
in which OCS use was stopped in line with the information in
the literature, it was observed that there was no statistically sig-
nificant difference in melatonin levels between genders (p>0.05).

The findings collected from the study indicate that there is
no statistically significant association between the outcomes of
the BDI and blood melatonin levels. However, when the rela-
tionship between melatonin concentration in the blood and
the BSSI score was examined, it was determined that there
was a negative correlation, and among individuals with sui-
cidal behavior, those with high blood melatonin levels received
lower scores on the BSSI (r=-0.511, p<0.05).

Previous research has suggested that melatonin therapy is
particularly effective in addressing sleep disturbances associ-
ated with psychiatric conditions, including anxiety and depres-
sion, and may even mitigate the risk of suicide?”?. Rao et al. "2

Rev Assoc Med Bras.2024:70(6):e20231614



Yurtseven A et al.

have shown a reduction in melatonin levels among those with
depression and those who have attempted suicide. According
to Leone et al. ¥, the likelihood of suicide attempts in early
adolescence was shown to be highest prior to melatonin med-
ication but decreased following the treatment. In their study,
Hoier et al. examined the association between the use of mel-
atonin and suicidal behavior. The results indicated that those
who were prescribed melatonin exhibited a suicide rate that
was four times higher and a risk of initial suicide attempt that
was five times greater in comparison with those who did not
get melatonin prescription®. The study encompassed a substan-
tial population sample in Denmark, yielding valuable insights
into various psychiatric and sleep disorders linked to suicidal
behaviors. However, the fact that almost all of the individuals
who exhibited suicidal behavior and received melatonin treat-
ment also had a history of an accompanying mental disorder
was seen as a limitation of the study. This study was designed
by reviewing previous studies and current literature informa-
tion, and many factors that could affect blood melatonin levels
were excluded from the study.

In this investigation, it was shown that a negative correla-
tion existed between the concentration of melatonin and the
BSSI score. There is a positive correlation between the reduc-
tion in melatonin levels and the increase in suicidal thoughts.
Reduced levels of melatonin have been associated with sleep
disruptions and the potential to elicit suicidal ideation.

CONCLUSION

According to our findings, there is an inverse relationship
between the melatonin level and BSSI. As the melatonin level
decreases, the BSSI score in creases. In line with the informa-
tion obtained from this study, it is recommended to start exog-
enous melatonin treatment before an active suicidal attempt
occurs in individuals who exhibit suicidal thoughts and decrease
endogenous melatonin levels. We think that at least some of
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A new insight into the pathway behind spontaneous recurrent
pregnancy loss: decreased CYR61 gene expression

Fahri Burcin Firatligil** ©®, Burcu Firatligil Yildirir?® ®, Ozden Yalcin-Ozuysal®

ABSTRACT

OBJECTIVE: Investigating the potential role of CYR61 in recurrent pregnancy loss is critical for developing diagnostic approaches and treatments
for recurrent pregnancy loss.

METHODS: In this prospective case-control study, we have investigated the expression patterns of CYRé1 in blood samples from participants with
recurrent pregnancy loss in their medical history and control group (n=20 vs n=10). Peripheral blood mononuclear cells from study and control
groups were isolated and the expression patterns of the CYR61 gene were determined by real-time semi-quantitative reverse transcriptase PCR.
RESULTS: A significant decrease in CYR61 gene expression was demonstrated in patients with two or more clinically recognized miscarriages
compared with patients without miscarriages or with a history of miscarriage (p<0.01), which may make the CYR61 gene a potential candidate for
predicting the risk of recurrent pregnancy loss.

DISCUSSION: This study provides a basis for a detailed investigation of candidate biomarkers and molecular players involved in the development of

recurrent pregnancy loss and for the development of potential treatment approaches to prevent recurrent pregnancy loss.

KEYWORDS: Cytogenetics. Miscarriage. Molecular genetics.

INTRODUCTION

Spontaneous abortion is the loss of a pregnancy that occurs
before 20 weeks of gestation or when the fetus weighs less than
500 g'?. Recurrent pregnancy loss (RPL) is the occurrence
of two or more clinically established pregnancy losses within
20 weeks of conception®. RPL can be seen in approximately
3-5% of pregnancies®, which has significant negative public
health implications and can be both emotionally and physically
traumatizing for any couple®. Two types of unexplained RPLs
have been identified: Type I and Type II RPL. Type I unex-
plained RPL is predominantly seen in women with no known
underlying pathology, while Type II unexplained RPL occurs
because of existing pathology that was not previously identified
by routine clinical examination’®. This type has a worse prog-
nosis than women of similar age with unexplained type I RPL.
Although the underlying cause remains unknown in approxi-
mately 50% of RPL cases, recent studies have found that most
RPL cases can be associated with multiple causes, including
heredity, parental age, antiphospholipid syndrome, uterine
abnormalities, thrombosis, spermatogenesis, hormone meta-

bolic or autoimmune disorders, psychological-environmental

factors, and abnormalities of vascular system development and/
or implantation®%’.

Vascular system development and implantation play a crucial
role in embryogenesis and placental formation®. The vascular sys-
tem consists of two pathways: the first is vasculogenesis, which is
the formation of blood vessels in situ from angioblasts, whereas
the second is angiogenesis, which is the formation of blood vessels
by sprouting from pre-existing vessels*'?. Implantation is consid-
ered the second step in embryonic development after fertiliza-
tion. In this process, the adhesion of the blastocyst to the endo-
metrial surface is followed by its invasion through the epithelial
basement membrane of the endometrium to form the placenta'!.
Therefore, any problem observed in these steps may lead to various
serious problems, such as preeclampsia, intrauterine fetal demise,
fetal growth restriction, spontaneous abortion, and RPL'!,

CYRG61 is cysteine-rich protein 61, which belongs to the CCN
family and is an extracellular matrix-associated angiogenic inducer
that acts as a ligand of integrins to promote cell adhesion, migra-
tion, and proliferation during placental development®. During
embryogenesis, CYR61 is identified as one of the important fac-
tors secreted by various cell types, particularly trophoblasts, which
form the outermost membrane of a blastocyst'?. These cells play
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an important role in providing nutrients and regulating blood
flow to the embryo, thus forming an efficient maternalfetal vas-
cular relationship'?. Because CYR61 is one of the major players
in trophoblast invasion during placental development, it may
be a functionally important biomarker for the development of
a successful pregnancy, so its downregulation may cause RPL.
In this study, we hypothesized that reduced CYR61 levels are
associated with RPL. We analyzed the expression patterns of CYR61
in blood samples from participants with RPL in their medical his-
tory. Investigating the potential role of CYR61 in RPL is critical
for developing diagnostic approaches and treatments for RPL.

METHODS

This case-control study was prospectively conducted in the
Perinatology Department of Etlik Zubeyde Hanim Women’s
Health Education and Training Hospital and the Department of
Molecular Biology and Genetics of Izmir Institute of Technology
between March 2019 and March 2022. This study was conducted
in accordance with the principles of the Declaration of Helsinki,
and the local ethics committee of Dokuz Eylul University of
Izmir provided its approval (May 26, 2016; no: 2016/14-39).

Inclusion-exclusion criteria
Screening for RPL was based on the consensus of The American
College of Obstetricians and Gynecologists (ACOG)* and the
European Society of Human Reproduction (ESHRE)™.
Recurrent pregnancy loss was defined as two or more preg-
nancy losses before 20 weeks of gestation. The RPL group con-
sists of RPLs with a diagnosis of missed abortion, anembryonic
pregnancy, or inevitable abortion. Healthier or low-risk pregnan-
cies (one or no abortion) were included in the control group.
Pregnant women were excluded from the study if they had any
of the following risk factors or conditions: uterine morpholog-
ical pathologies; comorbid maternal diseases (e.g., endocrine
disease, rheumatological disease, and autoimmune disorders);
inflammatory conditions (presence of autoimmune disease
and/or chronic inflammatory disease; the presence of infection
(especially urinary tract infection, upper or lower respiratory
tract infection, pelvic inflammatory disease, and active or inac-
tive coronavirus infection, etc.); and any condition that may
compromise the immune system (e.g., use of corticosteroids,
antioxidants or anti-inflammatory drugs, smoking, liver and/

or kidney disease, cancer, organ, or bone marrow transplant).

Data
A total of 30 participants were included in our study: 20 of
them were included in the study group, while the rest were

2

included in the control group. The data of both groups such as
demographic information (age, gravidity, and parity), anthro-
pometric parameters of the participants [height and weight to
determine body mass index (BMI)], and smoking status were

obtained from the medical history of patients.

Study design

Women with RPL who received outpatient or inpatient care
and whose pregnancy ended at our hospital were included in
the study group (group I) (n=20). Healthy pregnant women
with low risk, who had one or no abortion in the past, and
whose pregnancy ended in the same hospital were included in
the control group (group II) (n=10).

After written informed consent was obtained from the par-
ticipants, 5 mL of venous blood was collected from each patient
with the anticoagulant ethylenediaminetetraacetic acid (EDTA)
to prevent blood clotting. In the study group, venous blood sam-
ples were taken on the 20th day after the end of pregnancy or
after puerperium. In the control group, venous blood samples
were taken after the puerperium or on the 20th day of pregnancy.
Transportation of the blood samples was in accordance with the
regulations of the Department of Transportation (DOT) and
the International Air Transport Association (IATA).

Peripheral blood mononuclear cell isolation
Peripheral blood samples from 20 patients and 10 control groups
were used in the study. Mononuclear cells from human blood
samples were isolated using density gradient centrifugation and
Ficoll-Paque solution. Blood samples were diluted with 2—4 times
the volume of cold 1x PBS buffer and mixed well by pipetting
up and down. The diluted blood suspension was then carefully
layered over 10~15 mL of Ficoll-Paque in a 50-mL Falcon tube
and centrifuged at 400xg for 40 min at RT without brake. Later,
the upper layer was aspirated leaving the cell layer undisturbed
at the interphase. The mononuclear cell layer was then carefully
transferred to a new 50-mL Falcon tube, and the tube was filled
with cold 1x PBS buffer, mixed, and centrifuged at 300xg for
10 min at RT. After the supernatant was carefully removed com-
pletely, the cell pellet was resuspended with 1x PBS and centri-
fuged at 200xg for 10 min at RT. This step was repeated twice,
and the cell pellet was resuspended with lysis buffer containing
beta-mercaptoethanol to proceed with RNA isolation.

RNA isolation and real-time semi-quantitative
reverse transcriptase PCR

RNA isolation was performed according to the protocol of the
Pure Link RNA Mini Kit. cDNAs were synthesized from 1 g
total RNAs using the Revert Aid First Strand cDNA Synthesis
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Kit (K1622, Thermo-Fisher Scientific, USA). The mRNA lev-
els were analyzed by real-time semi-quantitative reverse tran-
scriptase PCR (RT-qPCR) using the Fast Start Essential DNA
Green Master Kit (06402712001, Roche) on the Light Cycler®
96 instrument. Relative expression levels of the CYRG61 gene
were calculated by the Delta-Ct method using human TATA
box binding protein (TBP) as the housekeeping gene. Non-
template controls were also included in each condition.

Statistical analysis

The demographic and clinical characteristics of patients were
summarized with means, standard deviations, and median val-
ues to provide a description of the patients. Gene expression
values and differences in demographic and clinical character-
istics between patient groups were analyzed using a two-tailed
t-test, and a p<0.05 was considered statistically significant.

RESULTS

The demographic and clinical characteristics of the study groups
(Groups I and II) are shown in Table 1. The effects of age, gra-
vidity and parity, and body mass index on the development
of RPL were examined. No data were available on the smok-
ing status of the patients. There were no significant differences
between the groups in terms of age, number of pregnancies and
births, and BMI for the development of RPL in the patients.
We hypothesized that CYR61 expression levels might be
lower in patients with miscarriages compared with patients
without miscarriages or one miscarriage history. This hypothe-
sis is based on the observation that decreased expression of the
CYRG61 gene in mice leads to embryonic lethality because of
impaired vascular integrity in embryonic arteries". Therefore, we
examined CYRG1 expression levels in both groups of patients.
As expected, CYRG1 expression was significantly lower in
patients with a history of RPL in their previous pregnancies
than in patients who had one or no miscarriage (Figure 1).

DISCUSSION

Recurrent pregnancy loss is the condition in which there are
two or more clinically recognized miscarriages before the ges-
tation of 20 weeks. RPL is a complex and usually ill-defined
situation in reproductive medicine. The etiology underlying
approximately 50% of RPL patients remains unclear, causing
frustration and concern for patients and their families.
Zhang et al.'® attempted to uncover the molecular mecha-
nism of preeclampsia caused by miR-155. Their findings pro-
vide new evidence that abnormally expressed miR-155 may play
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Figure 1. The expression profile of CYR61 in patients in both groups.
The relative mRNA expression levels of the CYR61 gene are shown
(experiments were performed in triplicate and repeated thrice).
***p<0.01.

Table 1. Demographic and clinical characteristics of the studied groups.

Group| Group I

(mean=SD) (mean+SD) p-value
Age (years) 29.25+4.56 32+3.53 0.9738
Gravidity (numbers) 3.58+1.55 3+0.70 0.875
Parity (numbers) 1.08+1.18 3.25+1.08 0.189
Abortion (numbers) 2.5¢0.86 0.75£0.43 0.0195
BMI (kg/m?) 24.9+4.64 28.442.67 0.266
Smoking status 0 0 NA

BMI: body mass index; SD: standard deviation; p<0.05.

an important role in the development of preeclampsia through
the downregulation of CYR61'. CYR61 is highly expressed
in the human placenta'®. It is mainly expressed in endothelial
cells, villous stromal cells, and interstitial extravillous tropho-
blast giant cells and is involved in angiogenic processes and in
the migratory properties of extravillous trophoblast cells in the
developing human placenta®". In severe preeclampsia, Zhang
et al.'® showed that pregnant women have reduced expression
of the CYR61 gene.

CYR61 gene expression in the context of RPL has not yet
been investigated in English-language medical research. In this
study, we wanted to show the relationship between downregu-
lation of the CYR61 gene and RPL. Our results showed that a
significant downregulation of CYRG61 expression was observed
in patients with a history of RPL, indicating the importance of
CYRG61 for the development of a successful pregnancy. Therefore,
the CYRG1 gene can be considered one of the most important

biomarkers for the assessment of RPL risk in human patients,
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especially in those who have a history of abortion. However,
the causative role or functional significance of the CYR61 gene
should be investigated with a view to developing new treat-
ment and/or prevention approaches. Although the expression
levels obtained from the patients’ PBMCs give an idea of the
importance of the CYR61 gene in a successful pregnancy,
the tissue-specific expression of CYR61 should be examined to
gain a deeper understanding of its role in pregnancy and RPL.

Ethics

All patients and controls provided written informed consents,
and this study was approved by the Committee on Ethics of
Dokuz Eylul University, Faculty of Medicine, Izmir, Turkey.
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SUMMARY

OBJECTIVE: Several studies have investigated the correlation between the effects of different surgical treatments and laboratory exams for
schistosomal portal hypertension, especially concerning portal system thrombosis. The etiopathogenic factors of this thrombosis are not fully
understood. In this study, the correlation between surgical treatment for schistosomal portal hypertension and the occurrence of postoperative
portal system thrombosis was investigated.

METHODS: A total of 61 patients who underwent surgical treatment for schistosomal portal hypertension were distributed into four groups:
Patients in Group 1 (n=12) underwent portal variceal disconnection associated with splenic artery ligation and spleen preservation. Patients in
Group 2 (n=20) underwent portal variceal disconnection and total splenectomy. Patients in Group 3 (n=20) underwent portal variceal disconnection
with subtotal splenectomy, preserving the upper splenic pole supplied by the splenogastric vessels. Patients in Group 4 (n=9) underwent portal
variceal disconnection with total splenectomy and autogenous splenic implants on the greater omentum. Late postoperative portal vein thrombosis
was diagnosed using Doppler ultrasound.

RESULTS: Over the 10-year follow-up, portal vein thrombosis occurred in 26 operated patients (42.6%), with no significant difference observed among
the four surgical groups (p=0.217). Most of the thrombi only partially occluded the portal system veins. All the patients presented with a thrombus
inside the portal vein. There was no difference in hematological and biochemical tests between groups with or without portal vein thrombosis.
CONCLUSIONS: Portal vein thrombosis is often observed in the late postoperative period, irrespective of the surgical treatment employed, and
is not associated with patient characteristics or any hematological and biochemical tests.

KEYWORDS: Schistosomiasis mansoni. Portal hypertension. Surgical procedure. Splenectomy. Postoperative complications. Portal vein. Thrombosis.

INTRODUCTION

Schistosomiasis is an endemic disease in 52 countries, including
those in South America, the Caribbean, Africa, and Asia.
According to the World Health Organization, more than 200
million people are infected by one of the Schistosoma species
(Schistosoma mansoni, Schistosoma japonicum, Schistosoma
haematobium, and Schistosoma mekongi), and in 10% of them,
the disease progresses to the hepatosplenic form'. Pre-sinusoidal
hepatosplenic schistosomal portal hypertension is a primary
complication of S. mansoni*.

In advanced stages, the rupture of gastroesophageal varices
is frequent, and its morbimortality varies according to the
hemorrhagic intensity®. Given its benign nature that preserves
the liver function, the treatment of variceal bleeding and its
prevention must be effective, minimizing the risk of recurrence.
A well-performed portal variceal disconnection (PVD) with partial
or subtotal splenectomy appears to be the most effective long-term

treatment for reducing the pressure in the esophagogastric veins
and alleviating splenomegaly discomfort without compromising
the spleen defensive function’. Despite the absence of a perfect
operation for treating complicated portal hypertension, various
techniques have been applied based on the preferences of the
surgeon. However, there are no significant differences among
the results of these techniques, and they generally provide
satisfactory outcomes despite potential adversities*’.

The most common postoperative complication is portal
vein thrombosis, occurring in up to half of all patients, and is
typically transient®®. The size and formation of the thrombus
are unpredictable, and it is always spontaneous, transient, and
recurrent”'’. Although the splenoportal thrombus may extend to
other veins, such as the superior and inferior mesenteric veins and
the left gastric vein, no motility or absorptive or metabolic digestive
disorders have been associated with this event. Mesenteric ischemia

with intestinal necrosis occurs in less than 1% of all cases'®!!.
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The purpose of this study was to investigate the correlation
between four different types of surgical treatments for schistosomal
portal hypertension and postoperative portal system thrombosis,
as well as to assess the impact of hematological and biochemical

blood tests on this association.

METHODS

Study design and selection of patients

This research is part of a series of studies related to portal
hypertension treatment**!>'4. This prospective study involved
61 consecutive adult patients who were followed up over a
10-year period at the Clinical Hospital of Universidade Federal
de Minas Gerais, Brazil. All patients had severe esophageal
and gastric variceal bleeding resulting from hepatosplenic S.
mansoni associated with splenomegaly®*. Before the surgical
procedure, they underwent treatment with oxamniquine or
praziquantel. Patients requiring emergency surgical procedures
were not included®.

All patients gave their informed consent for inclusion in
the study. The study was conducted in accordance with the
Declaration of Helsinki, and the protocol was approved by
the Ethics Committee at the Universidade Federal de Minas
Gerais, Brazil, under registration number ETIC 006/08.

SURGICAL PROCEDURES

The PVD was performed by ligating all veins of the gastric lesser
curvature and posterior wall, including the left gastric vein, as well
as the veins surrounding the abdominal esophagus. The anterior
wall of the stomach was longitudinally opened, and all the major
gastric varices were ligated with running sutures up to the lower
esophagus, using polyglycolic acid thread. The gastrotomy was
closed in two layers with absorbable running sutures*®. A liver
biopsy was performed during the surgical procedure to confirm
schistosomiasis and exclude other disorders®'¥">.

The patients were distributed into four groups based on the
four surgical procedures recommended in the literature for treating
portal hypertension without vascular shunt*”1¢ (Figure 1):

Figure 1. Surgical procedures for the treatment of schistosomal portal hypertension. (A) Tying the splenic artery (arrow). (B) Total splenectomy.
(C) Subtotal splenectomy with preservation of the upper splenic pole (arrow). (D) Total splenectomy followed by autogenous splenic implants

(arrows) on the greater omentum
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e Group 1 (n=12): PVD associated with splenic artery
ligature and spleen preservation;

e Group 2 (n=20): PVD associated with total splenectomy;

* Group 3 (n=20): PVD associated with subtotal
splenectomy, maintaining the upper splenic pole supplied
by the splenogastric vessels;

*  Group 4 (n=9): PVD associated with total splenectomy
and 20 autogenous splenic implants on the greater

omentum.

VARIABLES AND OUTCOMES

The clinicodemographic and laboratory exams considered in this
study included: age, sex, complete blood count, prothrombin
activity, international standardized ratio (INR), urea, creatinine,
glucose, total and fractionated cholesterol, triglycerides, albumin,
globulins, alkaline phosphatase, gamma-glutamyltransferase,
aminotransferases, and bilirubins'>'. Throughout the 10-year
follow-up period, all patients underwent annual laboratory
exams and a two-dimensional Doppler ultrasound study, or as
needed. The primary outcome aimed to investigate thrombosis
in the portal venous system, including portal, splenic, superior
mesenteric, inferior mesenteric, and left gastric veins. Thrombi
were classified as partial, cavernous (undergoing recanalization),
and total””>. The second outcome was to verify the association
between the laboratory variables and the presence of a thrombus

in the portal venous system.

STATISTICAL ANALYSES

The power calculation accepted samples higher than eight
patients in each group. Descriptive statistics were expressed
as median values (interquartile range [IQR]) for contin-
uous measures and frequency (percentage) for categorical
measures. The incidence of thrombosis was compared using
the chi-squared test or Fisher’s exact test, as appropriate.
Laboratory test results were compared by analyzing patients
with and without thrombosis, using Student’s t-test, with a

significance of p<0.05.

RESULTS

The vast majority of patients were male (n=40, 65.6%) with
an average age of 4311 years, while 21 were female (34.4%),
with an average age of 45+12 years. Cirrhosis or liver tumors
were not recorded during the 10-year follow-up. All patients
exhibited fibrotic splenomegaly and hepatic fibrosis characteristic
of S. mansoni.

Portal system thrombosis was identified in 26 cases (42.6%)
with no difference in age, sex, surgical procedure, or post-operative
laboratory exams (Table 1). Partial thrombus was found in 20
(77%) patients, while cavernous thrombus was observed only in
6 (23%) patients. Most of the thrombi only partially occluded
the portal system veins; no total portal vein obstruction was
found in this series. All patients with thrombosis presented a
thrombus inside the portal vein, either isolated (n=13, 50.0%)

Table 1. Presence of thrombus in the portal vein system during the late postoperative period of 61 patients with schistosomal portal hypertension.

Portal vein system thrombus*

Negative 7(58.3%) 9 (45%) 15(75%) 4 (44.4%) 35(57.4%)

Positive 5(41.7%) 11 (55%) 5(25%) 5(55.6%) 26 (42.6%)*
Thrombus classification with percentages related only to the positive cases

Partial 4(80%) 8(72.7%) 4(80%) 4(80%) 20(77%)

Cavernous 1(20%) 3(27.3%) 1(20%) 1(20%) 6 (23%)
Thrombus location with percentages related only to the positive cases

Portal vein 5(100%) 11 (100%) 5(100%) 5 (100%) 26 (100%)

Splenic vein 1(20%) 4(36.4%) 3 (60%) 2 (40%) 10 (38.5%)

Superior mesenteric vein 0 1(9.1%) 0 1(20%) 2(7.7%)

Inferior mesenteric vein 0 1(9.1%) 0 0 1(3.8%)

Data are expressed as n (%). Group 1 (n=12): portal variceal disconnection associated with splenic artery ligature and spleen preservation; Group
2 (n=20): portal variceal disconnection associated with total splenectomy; Group 3 (n=20): portal variceal disconnection associated with subtotal
splenectomy, maintaining the upper splenic pole supplied by the splenogastric vessels; Group 4 (n=9): portal variceal disconnection associated
with total splenectomy and 20 autogenous splenic implants on the greater omentum. *Portal thrombosis: p=0.217.
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or associated with other veins of the portal system: splenic vein
(n=10, 38.5%), superior mesenteric vein (n=2, 7.7%), and
inferior mesenteric vein (n=1, 3.8%) (Table 1).

No differences were observed in hematological and
biochemical results when comparing patients of all groups with
and without thrombosis during the 10-year follow-up (Table 2).

DISCUSSION

Schistosomiasis has become a focal point in various lines of
research within the literature. This disease causes peritoneal
inflammation with several consequences, including chronic
iliac pain due to abdominal and pelvic adhesions®. Therefore,
the accuracy of treatment is important for practical clinics. The
increased availability of diagnostic resources, notably Doppler
ultrasonography, has enabled more effective follow-up of patients

treated for schistosomiasis. These resources have disclosed the

high incidence of thrombosis in the portal system during the
postoperative period as an additional post-operative adverse
event of the surgical treatment for complicated schistosomal
portal hypertension®. According to Widman et al., these rates
range from 19% after PVD with total splenectomy to 50%, after
distal splenorenal shunt®. Cleva et al. observed an incidence of
up to 55% of post-portal-variceal disconnection thrombosis’.

The first report of portal thrombosis was in 1956, with
the necropsy of a cirrhotic patient. In schistosomiasis, portal
thrombosis was described by Bogliolo. Since the 1970s, with the
advent of ultrasound, which has been associated with Doppler in
the 1980s, many reports of postoperative portal thrombosis have
been published'®*, generally without clinical consequences™ .
In this study, the prevalence of thrombosis was 42.6% during the
10-year follow-up period, and no patient presented symptoms
related to this event. The assessment of portal thrombosis took

place during the yearly general examination of each patient.

Table 2. Association between portal vein thrombosis and laboratory exams (mean + standard deviation of the mean) in 61 patients with

schistosomal portal hypertension 1 year after the surgical procedure.

Portal thrombosis

Positive

p-value
Negative

Red blood cells (x10¢/mm?) 4.72+0.60 4.71+0.47 0.815
Hemoglobin (g/dL) 12.7+1.7 13.6+£1.8 0.104
Hematocrit (%) 38.0+5.3 40.5+4.7 0.112
Total white blood cells (cells/mm?) 6570+2347 7085+2650 0426
Eosinophils (%) 7+7 5+4 0.213
Platelets (x10%/mm?) 302+137 254+136 0.177
Prothrombin activity (%) 74+15 80+16 0.156
International normalized ratio-INR 1.21+0.18 1.17+0.16 0.308
Albumin (mg/dL) 4.1+0.5 4.2+0.4 0.353
Globulins (mg/dL) 3.4+0.3 3.3+0.4 0.149
Alkaline phosphatase (U/I) 117+37 111+45 0.495
Glutamyl transferase range (U/1) 80+29 68+35 0.128
Aspartate aminotransferase (U/I) 40+8 39+10 0.731
Alanine aminotransferase (U/I) 40+8 36+12 0.180
Direct bilirubin (mg/dL) 0.2+0.1 0.2+0.2 0.940
Indirect bilirubin (mg/dL) 0.6+0.3 0.7+0.3 0.360
Total cholesterol (mg/dL) 179426 186+31 0.373
High density cholesterol (mg/dL) 47+8 50+£10 0.253
Low density cholesterol (mg/dL) 110+25 117+30 0.327
Very low density cholesterol (mg/dL) 22+7 19+6 0.122
Triglycerides (mg/dL) 108+37 95+30 0.136
Glucose (mg/dL) 89+9 86+7 0.256
Urea (mg/dL) 28+9 30£11 0.301
Creatinine (mg/dL) 0.8+0.2 0.7£0.2 0.346
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Some patients experienced more than one episode of portal
thrombosis during the total follow-up, and typically, the
thrombi resolved within different periods, with none persisting
for more than 6 months. Importantly, there was no difference
in thrombosis among the patients who underwent different
surgical procedures to treat portal hypertension.

According to the literature, reduced blood flow and
consequent decreased vein pressure after PVD are associated
with thrombogenesis®”'*'2. In fact, the purpose of this surgical
procedure was to reduce the blood pressure in the portal system
to prevent variceal bleeding’. PVD leads to a partial stop in
the hepatofugal portal flow to the esophagogastric area. It is
important to consider that this blockage increases portal flow
and pressure in the rest of the portal-venous system!'®?'. The
ligature of the splenic artery diminished blood flow to the
spleen, and patients in Group 1 showed a reduction in spleen
size during the post-operative follow-up'**%.

The etiopathogenesis of the portal system thrombosis is still

367 In most cases, it

not adequately understood in the literature
is transient and recurrent without symptoms. No drugs, such as
heparins, salicylic acid, or other antithrombotics, have proven
effective in preventing or treating specific portal thrombosis. All
drugs have been prescribed based on their systemic effects, which
differ from their effects on the portal system!®!!. Considering
that portal thrombi are transient and self-limited, the presumed
efficacy of these drugs may not align with reality*>!.

No patient in this series presented total portal thrombosis
during the follow-up period. All thrombi reduced in size or
disappeared at different periods, and there was no association
between thrombi growth and disappearance with age, sex,
or surgical procedure. These data are in accordance with the
literature, which reports that partial thrombi occur in most
cases without clinical manifestation'>*~.

In this study, no differences were observed in the comparative
results of hematological and biochemical exams between
patients with and without portal thrombosis. Post-splenectomy
thrombocytosis was not found to be related to the formation of a
thrombus in the portal system*'4?2?. Thus, the pathophysiology
of postoperative thrombosis in patients with schistosomatic
portal hypertension remains unknown, despite the numerous
studies conducted! 45132324,

Patients with splenorenal shunts, another acceptable surgical
procedure to treat schistosomatic portal hypertension, were not
included in this study to maintain the uniformity of this series
on PVD. The patients were randomly assigned to each surgical
procedure according to the surgeons’ choice in each case. No
patient experienced variceal bleeding, and all patients are still
alive. Hepatosplenic schistosomiasis is a benign process that does
not impair the functions of the liver or spleen. In this study,

5

most of the patients were peasants, and all of them returned
to their normal lives after the surgical procedure.

A limitation of this study is the small sample size. Surgical
treatment of schistosomiasis is rare, and this study shows the
experience of a single institution with a long-term follow-up
involving four different types of surgical approaches. Very few
studies comparing post-operative portal system thrombosis with
liver function must be emphasized. Most studies refer only to
the presence of portal thrombosis as a frequent complication
of total splenectomy.

CONCLUSION

Portal vein thrombosis is a common postoperative complication
in patients with portal hypertension, irrespective of surgical
treatment, and it is not associated with patient characteristics
or any hematological and biochemical tests.
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Knowledge and awareness level of health undergraduate
students on child abuse: a cross-sectional study
Alev Ustiindag™ ©, Ayse Goktas? ©, Cigdem Aytekin3

SUMMARY

OBJECTIVE: The aim of the study was to investigate the level of knowledge of symptoms and risks of child abuse among undergraduate health science

students according to their socio-demographic characteristics.

METHODS: This is a cross-sectional study involving 485 student volunteers. The data collection tools used in the study were the Demographic Data
Collection Form and the Scale for Diagnosing Symptoms and Risks of Child Abuse and Neglect.

RESULTS: It was found that health students’ knowledge of the symptoms and risks of child abuse was moderate. It was also found that knowledge of
diagnosing the symptoms and risks of child abuse was higher among women than among men, higher among those who had received education on

child abuse, and increased with grade level.

CONCLUSION: Child abuse is animportant public health issue, and there is a need to raise awareness of this issue among health students.

KEYWORDS: Child abuse. Child neglect. Students, public health.

INTRODUCTION

Child abuse, which is a significant social and health threat
today, is defined by the World Health Organization (WHO)!
as “any physical andfor emotional maltreatment, sexual abuse,
neglect and commercial exploitation of children under the age of
18 that results in actual or potential harm to the health, develop-
ment or dignity of the child.” According to the WHO report,
23% of children were subjected to physical abuse, 16% were
subjected to physical neglect, 36% were subjected to emo-
tional abuse, and 18% of girls and 8% of boys were sub-
jected to sexual abuse'. In Turkey, although the studies on
child abuse are limited, it can be observed that the rates are
at a considerable level®.

Child abuse is associated with a wide range of long-term
negative health and developmental outcomes, extending into
adolescence and young adulthood?. Early identification of
child abuse is therefore important. Health professionals who
encounter children and are likely to encounter children have
an important role to play in the early identification of child
abuse®. Health professionals have responsibilities not only
in the area of child health but also in the area of child pro-
tection’. The most important of these responsibilities is the

early recognition of symptoms of abuse or endangerment

in terms of child welfare’. For this reason, all health pro-
fessionals, regardless of their field of work, need to recog-
nize the early signs and risks of child abuse®. In the hospital
environment, healthcare professionals frequently encounter
abused children. However, a lack of awareness of the early
signs and risks of child abuse and inadequate knowledge on
this topic may lead to cases that come to the hospital envi-
ronment being missed’.

Given that all children are at risk of child abuse, it is
important and necessary for undergraduate health students to
have knowledge about diagnosing the symptoms and risks of
child maltreatment, especially as future health professionals.
Although the studies on the level of knowledge about child
abuse among students studying in undergraduate programs
related to health sciences are quite limited, it has been found
that students’ knowledge about this topic is insufficient, their
level of identification of symptoms and risks is not at the
desired level, and they need information about this topic®’.
In addition, according to the results of the research, public
students know very less about sexual infection disease and male
adolescents are less interested in health services'’. Based on
these findings, our study aimed to investigate the level of

knowledge of the symptoms and risks of child maltreatment
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Knowledge and awareness of child abuse

among undergraduate health science students according to

their socio-demographic characteristics.

METHODS

Research model

This is a cross-sectional study.

Participants

In this research, the study group comprised 485 volunteer
students at Ankara, who are continuing their undergraduate
programs related to health sciences. The sample size was deter-
mined with the G*POWER 3.1.9.4 statistics software used in
cases where the population was known. Of the 485 students
included in the study, 88% (n=427) were female, 12% (n=58)

were male, and the mean age was 21.46%2.22 years.

Measurement

The data regarding the research were collected using the
Demographic Data Collection Form and the Scale for Diagnosing
Symptoms and Risks of Child Abuse and Neglect forms through
the face-to-face interview method.

Demographic Data Collection Form

The information form was prepared by the researchers. It con-
sists of 11 questions, including the socio-demographic charac-
teristics of the students.

Scale for Diagnhosing Symptoms and Risks

of Child Abuse and Neglect

The scale developed by Uysal'' was designed to assess the com-
petence of health professionals in recognizing the symptoms
and risks of child abuse and neglect and in differentiating
between the risks. The 5-point Likert scale consists of 67 ques-
tions. The scale has six sub-dimensions: Physical Symptoms of
Child Abuse (PSCA), Behavioral Symptoms of Child Abuse
And Neglect (BSCAN), Symptoms of Child Neglect (SCN),
Characteristics of Parents Prone to Abuse and Neglect (CPPAN),
Characteristics of Children Prone To Abuse and Neglect
(CCPAN), and Family Characteristics in Child Abuse and
Neglect (FCCAN). In this study, the Cronbach’s alpha value
of the scale was found to be 0.83.

Data analysis

Mean and standard deviation were used as descriptive statistics
for continuous data. The Kolmogorov-Smirnov test was used
to test for normality, and the Student’s t-test in independent

2

groups was used to assess the distribution of continuous vari-
ables that fit the normal distribution in two groups, and one-
way ANOVA was used to assess the distribution in three or
more groups. The distribution of non-normally distributed
variables in two groups was compared by the Mann-Whitney
U test, and the distribution in three or more groups was com-
pared by the Kruskal-Wallis test. The Dunn-Bonferroni test
was used as a multiple comparison test for the Kruskal-Wallis
test to find the source of the difference.

The relationship between the variables was assessed by
point bi-serial and Spearman correlation analysis. The cut-
off points used for the interpretation of the correlation
coeflicients obtained are as follows: 0.00-0.19 very weak,
0.20-0.39 weak, 0.40-0.69 moderate, 0.70-0.89 high, and
0.90-1.00 very high. The Statistical Package for the Social
Sciences Statistics for Macintosh (version 21.0; IBM Corp.,
Armonk, NY, USA) was used for all statistical analyses per-
formed within the scope of the study. The statistical signif-
icance level was set at 0.05.

Ethics Committee approval of the study was obtained with the
meeting decision of the University of Health Sciences, Giilhane
Scientific Research Ethics Committee (dated 05.12.2023 and
No. 2023/359).

RESULTS

According to the results of the research, the mean total score
of the female participants was 3.61£0.30 and the mean total
score of the male participants was 3.51£0.35. Accordingly, the
students’ level of diagnosing the symptoms and risks of child
neglect and abuse is at a moderate level. Table 1 shows the
results of the comparison of the scores of students according
to some demographic information.

The results of the comparison of the scores of students on
the SDSRCAN scale according to the departments they attend
are presented in Table 2, and the results of the correlation anal-

ysis are presented in Table 3.

DISCUSSION

When the results of the study were analyzed, it was found
that the total score of the SDSRCAN scale and the subscale
scores of the PSCA and SCN differed significantly according
to gender and that the mean scores of women were higher.
In other words, women are better at diagnosing risk symp-
toms of child abuse and neglect, physical symptoms of abuse
in the child, and behavioral symptoms in the child. Similarly,
in the study conducted by Giidek-Seferoglu et al.'?, they
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Table 1. Comparison of total scale scores and sub-dimension total scores according to some demographic information.

PSCA BSCAN SCN CPPAN CCPAN FCCAN SDSRCAN
(Mean+SS) | (Mean#SS) | (Mean+SS) | (MeanzSS) | (Mean +SS) | (Mean SS) | (Mean=SS)

V:fég%” 3.85£0.40 | 3.94+0.57 | 3.73+0.39 | 3.61+048 | 3263042 | 2.79+0.33 | 3.61+0.30
Gender
::2?3 3.67+0.51 | 3.80+0.76 | 3.594049 | 3.65+044 | 3.19+0.47 | 2.76x0.46 | 3.51+0.35
Test statistics™ z=-2.573 z=-1.199 z=-2.270 7z=0.542 z=-1.526 z=0.002 z=-2.178
p=0.010 p=0.231 p=0.023 p=0.588 p=0.127 p=0.999 p=0.029
= 122 3.7520.40 | 3.86+£0.60 | 3.62+0.40 | 3.47+043 | 3.20£0.39 | 2.81+0.36 | 3.52+0.27
n:fO7 3.81+0.40 | 3.86+£0.60 | 3.63+0.40 | 3.50+0.46 | 3.20+0.42 | 2.85+0.35 | 3.56+0.31
Grade level
n:397 3.81+0.42 | 3.95+0.60 | 3.73+0.35 | 3.684#0.43 | 3.31+0.38 | 2.76+0.36 | 3.62+0.29
n=ir4é 3.9320.43 | 4.00+£0.59 | 3.80£0.45 | 3.78+0.51 | 3.30£0.47 | 2.75£0.34 | 3.68+0.33
o e x?=33.879 2
Test statistics™ * =é102717 =S40 X =g§§)?>2 OO0 =8y =267 * =é7C.)OOi8
p=. p=0333 | P~ 3>12 p=0036 | p=0456 | P
4>1 4>1 4>1
4>1,2
i(es 3.88+0.40 | 4.00+£0.52 | 3.774042 | 3.70£0.48 | 3.30£0.41 | 2.72+0.33 | 3.64+0.29
Relatives living at home during n=103
childhood No
=382 3.81+0.42 | 3.90+0.62 | 3.694041 | 3.60+0.47 | 3.24+043 | 2.81+0.35 | 3.59+0.31
Test statistics™ 7z=-1.283 7=-1.483 z=-0.922 z=-1.661 z=-1.500 7=2.354 t=1.689
p=0.200 p=0.138 p=0.357 p=0.097 p=0.134 p=0.019 p=0.092
j(es 3.87+0.39 | 3.98+0.56 | 3.74+0.40 | 3.72+049 | 3.25+0.43 | 2.83+0.38 | 3.65+0.29
Status of education about child n=136
abuse
n:,\éaﬁ 3.81+0.43 | 3.90+0.61 | 3.70+0.41 | 3574046 | 3.25+042 | 2.78+0.34 | 3.58+0.31
Test statistics™ z=-1.237 z=-1.332 z=-1.004 z=-2.830 z=-0.097 z=-0.699 t=2.196
p=0.216 p=0.183 p=0.316 p=0.005 p=0.922 p=0.484 p=0.029
S e njisw 3914046 | 3984063 | 380+045 | 3.67+0.52 | 3274050 | 2.86+0.37 | 3.67+0.33
knowledge about child abuse is
adequate n:NSO78 3.80+£0.40 | 3.91£0.59 | 3.69+0.39 | 3.60£0.46 | 3.24+0.40 | 2.77+£0.34 | 3.58+0.30
Test statistics™ z=-2.202 z=-0.820 z=-1.875 z=-0.896 z=-0.611 z=-1.804 t=2.612
p=0.028 p=0.412 p=0.061 p=0.370 p=0.541 p=0.071 p=0.009

*Kruskal-Wallis test statistics. **Mann-Whitney U test statistical value. Bold indicates p<0.05.

investigated the level of SDSRCAN of nursing students,
and in the study conducted by Pesen and Epcacan'® with
pre-service teachers, the mean score of women was found to
be higher than that of men. According to the results of the
study conducted by Tiirk et al.'* which aimed to investigate
the level of SDSRCAN among university students, the total
mean score of the scale and the mean scores of the subscales
of PSCA, BSCAN, SCN, and FCCAN are higher among
females. In the studies of Tek and Karakas" and Ozbey et al.'®
which investigated the level of knowledge and awareness of

3

child neglect and abuse among nursing students, and in the
study of Jeong et al."” which investigated the awareness and
intention to report child neglect and abuse among nursing
and education students, the mean scores of female students
were higher than male students.

According to the results obtained, it was found that the
grade level of the students made a significant difference in
the level of the SDSRCAN. Accordingly, the total score of
the SDSRCAN and the subscale scores of the PSCA, SCN,
CPPAN, and CCPAN increased as the grade level increased

Rev Assoc Med Bras. 2024;70(6):e20231742
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Table 2. Comparison of the total and sub-dimension total scores of the Scale for Diagnosing Symptoms and Risks of Child Abuse and Neglect
scale according to the departments attended by the students.

PSCA BSCAN SCN CPPAN CCPAN FCCAN SDSRCAN
(Mean+SS) | (MeantSS) | (Mean#SS) | (Mean+SS) | (MeantSS) | (Mean#SS) | (Mean+SS)
Nutrition and Dietetics®

n=34
Child Development?n=127 3.76+0.38 | 3.87£0.59 | 3.69+0.40 | 3.71+0.47 | 3.21+041 | 2.79+0.36 | 3.58+0.28

3.96+0.36 | 3.93£0.56 | 3.76+0.35 | 3.66+043 | 3.34+041 | 2.86+0.25 | 3.67+0.25

3
speechandLanguage Therapy® | 575,644 | 3834052 | 361028 | 3634036 | 3274031 | 2762028 | 3.54£027

n=17

Dental Medicine*
i 3454037 | 3554052 | 349+037 | 336047 | 3.04+051 | 2.83+0.35 | 3.35+0.25
..5

M'(f]ffg;y 3874045 | 386+0.60 | 3.59+038 | 3.60+0.51 | 3.374048 | 2.8140.44 | 3.59+0.27

Pharmaceutics®

n=25 3.86+0.40 | 3.90+0.66 | 3.73+040 | 3534041 | 3.37+0.39 | 2.76+0.35 | 3.60+0.29

Ergotherapy’

~ 3.78+0.28 | 3.97£0.56 | 3.74+0.30 | 3.64+0.45 | 3.3240.43 | 2.67+0.39 | 3.59+0.24
Programs n=31

: ——
Physiotherapy and Rehabilitation® | 5 051039 | 4124068 | 3.95£045 | 376£048 | 326£043 | 2604037 | 3.72£0.35

n=28

Nursing?

il 394:045 | 409+0.61 | 3804044 | 3.63£051 | 329+041 | 2.87+0.30 | 3.68+0.34
i 10
Al 365:040 | 3.63:045 | 3.38£0.39 | 3404046 | 2.93:041 | 2.98:043 | 340026

Health Administratio®!

n=22 3.72£0.34 | 3.95£0.58 | 3.63£0.34 | 3.39£0.53 | 3.14£0.37 | 2.77£0.29 | 3.50+0.30

: —
Sattel Serfices 383406 | 4054063 | 3.65+0.36 | 3454045 | 3234036 | 2.79+040 | 3.56+0.29

n=33
Medicine®®
1=35 3.97¢0.52 | 3.87£0.59 | 3.85+0.49 | 3.66+043 | 3.38+0.48 | 2.74+0.27 | 3.68+0.37
Test statistics* x?=41.073 | ¥3=27.115 | ¥?=39.140 | x?=24.650 | x?>=26.687 | y?=24.428 | x?=37.383
p<0.001 p=0.007 p<0.001 p=0.017 p=0.009 p=0.018 p<0.001
4<1
4<1 954 10<110<8 10<6 4<8
Source of difference™* 4<84<9 10<9 10<9 8<98<10
9>10 4<94<13
4<13 10<13 10)<13
10<8 1<9

*Kruskal-Wallis test statistics. **Dunn-Bonferroni post hoc test results. Bold indicates p<0.05.

Table 3. Analyses of the relationship between some variables and scale total and subscale.

T e e e e e

ond -0.131 0078 -0.109 0027 -0.054 -0.028 -0.101
enaer

p 0.004 0.088 0016 0.558 0.238 0.538 0.026
Status of education about child Y -0.068 -0.063 -0.048 -0.137 0.002 -0.065 -0.099
abuse p 0.135 0.169 0.294 0.002 0.969 0.155 0.029
Status of believing that knowledge o -0.103 -0.045 -0.119 -0.058 -0.027 -0.107 -0.118
about child abuse is adequate D 0.023 0.319 0.009 0.203 0.554 0019 0.009

rho 0.160 0.096 0.170 0.269 0.114 -0.084 0.208

Grade level

p 0.000 0.036 0.000 0.000 0013 0.069 0.000

. 0.103 0.092 0074 -0.098 0016 -0.014 0.053
Programs

p 0.025 0.046 0.107 0033 0.724 0.756 0.249

Mo Point bi-serial correlation. rho: Spearman correlation.
Bold indicates p<0.05.
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and the score of the fourth-grade students was significantly
higher than that of the first-grade students. In line with the
findings of this study, Poreddi et al.'® examined the level of
knowledge of nursing students on child abuse and neglect and
found that the students’ knowledge and attitudes toward child
abuse increased as they progressed through the academic year.

Another finding from the study was that the mean scores of
students who had received training on child abuse, and those
who felt their knowledge was sufficient, were significantly higher.
Looking at the literature, some studies conclude that the level
of awareness is higher among those who receive child abuse
training'>'>%. The results of the research and the literature are
consistent. Increasing the knowledge of individuals is import-
ant not only for their future health but also for preventing the

negative consequences of violence and abuse?.

CONCLUSION

The study found that undergraduate health students” knowl-
edge of recognizing the symptoms and risks of child abuse
and neglect was average. In this context, our study makes a
general contribution to the literature on international health
education. Therefore, in an international context, it is recom-
mended that students should be given more detailed infor-

mation on this subject in the undergraduate curriculum and
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Effect of Cymbopogon olivieri-based herbal vaginal product on
bacterial vaginosis

Mitra Esmailit ®, Zarrin Sarhadynejad? @, Zohreh Salari® ©, Tania Dehesh* ®,
Mahdiyeh Lashkarizadeh’® ©, Haleh Tajadini® ©, Mohadese Kamali**

SUMMARY

OBJECTIVE: Bacterial vaginosis is the most common vaginal infection in reproductive-age women. If it is not treated, the quality of life will be reduced.
In this study, the herbal medicine product Cymbopogon olivieri was used for its treatment.

METHODS: This study was conducted with 20 women. The patients were randomly divided into two groups of 45: Cymbopogon olivieri and metronidazole.
The treatment period was 7 days for each group. Improvement status was determined by eliminating at least three out of four of Amsel’s criteria. A
new variable with two order levels (negative and positive) was constructed. This new variable shows the status of the treatment process. Chi-square
and Fisher’s exact tests were used to examine the relationship between the new variable and treatment status.

RESULTS: The results demonstrate that Cymbopogon olivieri and metronidazole significantly reduced the burning, itching, malodor, abnormal vaginal
discharge, pH, clue cell, and positive whiff test (p<0.05). The findings also demonstrate that neither treatment was statistically different from the
other for at least three of Amsel’s criteria.

CONCLUSION: This study shows that the effect of Cymbopogon olivieri on bacterial vaginosis is similar to that of metronidazole. Hence, Cymbopogon olivieri
is a suitable option to treat bacterial vaginosis.

KEYWORDS: Bacterial vaginitis. Metronidazole. Medicine, Persian. Herbal medicine. Lemon grass.

INTRODUCTION to investigate the effectiveness and safety of herbal medicines.
Bacterial vaginosis (BV) is characterized by the loss of nor- Due to its better cultural acceptability, greater adaptability
mal vaginal flora and the overgrowth of facultative anaero- to the human body, and fewer side effects, herbal therapy is
bic bacteria’. BV is the most common form of vaginal infec- the main treatment method for primary care for about 75%
tion in women of reproductive age worldwide?, and it has of the world’s population, especially in developing and devel-
been reported from 20 to 60% in different populations®. oped countries'’. However, in evidence-based medicine, the
The most common symptom of BV is a bad odor from vag- traditional use of herbs and expert opinion are considered the
inal discharge®. Vaginal examination shows a gray, thin, and lowest level of evidence for the safety and efficacy of drugs.
homogeneous discharge covering the vaginal walls’. Risk The highest level of evidence comes from randomized clin-
factors include low socioeconomic status, poor hygiene, ical trials and unbiased systematic reviews, with or without
early sexual activity, multiple sexual partners, psychological meta-analysis''. One of the plants whose antimicrobial and
stress, and biogenetic factors’. Metronidazole (orally or vag- antioxidant effects have been shown in non-clinical studies
inally) is the first line of therapy®. However, its side effects is Lemongrass [Cymbopogon olivieri (Boiss.)]'*. Cymbopogon
(nausea, vomiting, abdominal pain, or diarrhea)’” and tra- genus is a member of the family of Gramineae'. Mahboubi
ditional use of herbal medicines have encouraged researchers and Kazempour'® and Tibenda et al.'* showed these effects for
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Cymbopogon olivieri effects on bacterial vaginosis

this plant. As no clinical study has investigated the effect of
this plant on BV, C. olivieri was selected for this clinical trial.

METHODS

Study design

This study was a clinical trial using the double-blind, randomized,
quadraplexes one-to-one block method, which was designed by
the epidemiologist and conducted on married women aged 18-50
years in Kerman, Iran, from December 2021 to November 2022.
The trial participants were divided into two groups: C. olivieri
and metronidazole. It was performed following Consolidated

Standards of Reporting Trials (CONSORT) guidelines.

Ethical consideration

The trial protocol adhered to the Declaration of Helsinki criteria and
was approved by the Medical Ethics Committee of Kerman University
(No. IR KMU.REC.1400.547). It was also registered with the
Iranian Registry of Clinical Trials (No. IRCT20211111053036N1).

Preparation of herbal medicine

Cymbopogon olivieri was collected from farms in Kerman (30.3°N,
57.0°E) from March to April 2021. An herbalist verified the authen-
ticity of the plant. Herbarium number in the Natural Resources
Research Center in Kerman, Iran, is 5662. A dried hydroalcoholic
extract of C. olivieri (ethanol 70%) was utilized to make the for-
mulation. Samples underwent standardization testing and micro-
biological contamination research. Similar dose forms, hard gelatin
capsules containing powdered metronidazole, were utilized to blind
the medications. The final preparations were labeled and coded.
Researchers and patients did not know the contents of the packages.

Assessment of microbial contamination
The microbial contamination was evaluated with the total num-

ber of live microorganisms®.

Determining the amount of essential oil and
plant extract

The essential oil was prepared from the dried leaves and
stem of C. olivieri by the method of hydro distillation with
a Clevenger apparatus.

Total polyphenol content determination

This test was performed on plant extract by the Folin-Ciocalteu
method, and the standard solution of gallic acid (in concentra-
tions of 12.5, 25, 50, 100, and 200 pg/mL) was used for cali-

bration curve'.

2

Determination of total ash and moisture
content and pH

The usual methods of The United States Pharmacopeia were
used for determining of total ash and moisture content of the
prepared formulation. Also, a pH meter was used to measure the
acidity or alkalinity of the aqueous solution of final preparation®.

GC/MS analysis

The gas chromatography device used in the study was an Agilent
6890 type with specific column specifications. The essential oil
sample was diluted and injected into the GC/MS machine, and
the temperature was controlled in a specific manner during
the analysis. The mass spectrometer used was an Agilent 5973
model with specific settings. The spectra obtained were com-
pared with reference books and articles to identify the compo-

nents of the essential oil'.

Sample size

A pilot study with 60 patients was conducted (30 patients in
each group). The final sample size was calculated based on
the results of the pilot study, with 90 patients (45 patients in
each group). The outcome of the sample size calculation was
the number of improved patients according to at least three
symptoms. In fact, the patients who have an improvement in
at least three symptoms (burning, itching, malodor, abnormal
vaginal discharge, pH, clue cell, and positive whiff test) were
considered improved. The number of improved patients is the
outcome of the calculation of the final sample size. The sample

size was calculated with the PASS software version 15.

Randomization and allocation concealment

The mechanism for implementing the allocation sequence was
performed with sealed envelopes. The doctor visited the patient,
opened the envelope, and allocated the code to the patient.
Then, the patient was referred to the nurse and received the
drug according to the code. The patient’s name and code were
registered. The doctor and the nurse did not know the content
of the codes and drugs. Drugs had exactly a similar shape in
both codes. We tried to remind the patient about the impor-
tance of treatment by phone every day.

Inclusion and exclusion criteria

Inclusion criteria were as follows: married women between 18
and 50 years old, ready to go for examinations, consent to par-
ticipate in the study, and not using antibiotics and other vagi-
nal creams or suppositories in the last 2 weeks before entering
the study. Exclusion criteria were as follows: any complications
during treatment, pregnancy, or breastfeeding; having a complex
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and recurrent BV infection diagnosed by a gynecologist; the pres-
ence of chronic diseases; use of immunosuppressants or immu-

nodeficiency disease; and use of oral contraceptive pill (OCP).

Intervention

The patients in the herbal product group were advised to use
one hard gelatin capsule, size 00, containing 500 mg hydroal-
coholic extract of C. olivieri vaginally with an applicator at
bedtime for seven nights. The other group received 500 mg
metronidazole powder capsules like the herbal product group.
The demographic data of patients were entered into a pre-
made checklist. After history-taking, vaginal samples were
taken in a lithotomy position with a disposable, sterile speci-
men without lubricant. The vagina and cervix of each patient
were examined by a gynecologist and any abnormal evidence
was noted in the checklist. Using a sterile swab, samples were
taken from the top portion of the vagina’s lateral wall, and the
discharge specimen was then put on two slides. The pathol-
ogy lab received one slide with a fixative on it for microscopic
examination. The second specimen was mixed with one drop
of potassium hydroxide (KOH) at 10%. The pH meter paper
with a range of 1-14 made by Merck Germany Company was
used to measure the pH. The researcher tested the vaginal pH
1 min after the pH-meter strip contacted the vaginal wall.
Clinical criteria were entered in the checklist too. The researcher
changed the color and then compared it with the box’s regular
color. A gynecologist confirmed the uniformity of the vaginal
samples. Every day, a phone call was used to inquire about
the patients’ symptom intensity, which was then noted in the
checklist. The patients returned 10 days after the completion
of the treatment. The clinical criteria and the patient’s com-
plaints were re-evaluated.

Outcome measures

Clinical diagnosis of BV was based on Amsel’s criteria, which
include pH>4.5, a positive whiff test, grayish-white homo-
geneous discharge, and the presence of Clue cells >20%'.
Abnormal evidence, any inflammation, and vaginal discharge
were examined in terms of color, texture, and malodor. Outcome
measures were burning, itching, malodor, abnormal vaginal
discharge, pH, clue cell, and positive whiff test. The absence
of at least three of Amsel’s criteria after the end of treatment
was considered treatment improvement, and any other result

was considered treatment failure.

Statistical analysis
The outcome variable was categorical with two levels (yes and
no), the postcode was subtracted from the previous code, and

a new variable with two order levels (negative and positive) was
constructed. This new variable shows the status of the treatment
process. Chi-square and Fisher's exact tests were used to examine
the relationship between the new variable and treatment status.

RESULTS

Evaluation of herbal medicine microbial
contamination

Microbial tests were run on the final formulation after extract-
ing and preparing the final sample. The findings revealed that
C. olivierss fungal and microbial contamination levels were
within The United States Pharmacopeia’s permissible limit.
Also, the absence of pathogenic pathogens, especially Candida
albicans, Pseudomonas aeruginosa, and Staphylococcus aureus, in
the final product of C. olivieri was confirmed.

Amount of essential oil and extractable matter

Notably, 2.5 mL of essential oil was obtained per 100 g of the
dried plant (2.5% w/v) and 11 g of hydroalcoholic extract was
obtained per 100 g of the dry mass of the plant (11% w/w).

Physicochemical evaluation of the final product
of Cymbopogon olivieri
pH is 5.33, total ash is 13.25%, and the moisture content in

the final product of C. olivieri is 9.59% wiw.

Determination of the total amount of phenolic
compounds based on gallic acid in the final
product of Cymbopogon olivieri

The total amount of phenols in the final product of C. olivieri
was 88/8616/50 mg gallic acid/g.

Analysis of essential oil of Cymbopogon olivieri
Analysis was performed by gas chromatography and GC/MS
mass spectrometer. The analysis is shown in Table 1. The most

components are in order: B-Eudesmol (14.42%), p-2-men-

then (11.84%), Elemol (9.81%), and Agarospirol (6.49%).

Evaluation of capsule disintegration time
The disintegration time of C. olivieri in water is 7 min, and in

pH 4.6, it is 7 min.

Baseline and demographic characteristics

A total of 116 patients were assessed for eligibility and 26 of
them were excluded. At the end of the study, 90 women with
BV, 45 of whom were in the C. olivieri group and 45 in the
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Table 1. Gas chromatography-mass spectrometry (GC/MS) analysis

B S O A

1 10.75 0.14 Tricyclene

2 11.29 0.25 o-Pinene 939 MH
3 12.17 0.58 Camphene 954 MH
4 14.67 2.8 5-2-Carene 1002 MH
5 15.13 0.73 a-Phellandrene 1003 MH
6 15.66 0.29 o-Terpinene 1017 MH
7 16.16 0.95 p-Cymene 1024 MH
8 16.32 1.12 Limonene 1029 MH
9 16.44 1.69 B-Phellandrene 1029 MH
10 16.66 016 (E)-B-Ocimene 1050 MH
11 19.72 0.07 p-Cymenene 1091 MH
12 20.08 0.14 Linalool 1096 MO
13 21.21 0.06 Fenchol 1119 MO
14 21.44 11.84 p-2-Menthen-|-ol 1119 MO
15 22.07 0.1 trans-p-Mentha-2,8-dien-1 -ol 1122 MO
16 22.38 741 1-Terpineol 1133 MO
17 23.93 0.93 p-Mentha-1,5-dien-8-ol 1170 MO
18 24.25 0.09 Terpinen-4-ol 1177 MO
19 24.75 0.62 p-Cymen-8-ol 1182 MO
20 25.06 3.89 cis-Piperitol 1198 MO
21 25.69 448 trans-Piperitol 1208 MO
22 27.94 1.11 Piperitone 1252 MO
23 31.68 0.05 o-Cubebene 1351 SH
24 33.02 0.22 a-Copaene 1376 SH
25 33.38 0.16 B-Bourbonene 1388 SH
26 33.62 1.08 B-Elemene 1390 SH
27 34.97 0.08 (E)-Caryophyllene 1419 SH
28 36.38 0.05 B-Barbatene 1442 SH
29 37.32 0.38 y-Muurolene 1479 SH
30 37.61 0.73 Germacrene D 1481 SH
31 37.73 0.67 4,1 1-selinadiene 1485 SH
32 37.99 0.66 B-Selinene 1490 SH
33 38.08 0.66 Valencene 1496 SH
34 38.26 0.77 o-Selinene 1498 SH
35 38.72 0.12 a-Chamigrene 1503 SH
36 38.87 0.25 Cuparene 1504 SH
37 38.94 0.25 v-Cadinene 1513 SH
38 39.08 0.92 d-Cadinene 1523 SH
39 39.23 0.35 7-epi-o-Sclinene 1526 SH
40 39.35 0.21 cis-Calamenene 1532 SH
41 40.43 9.81 Elemol 1549 SO

Continue...
4
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Table 1. Continuation.

B S S T

41.83 0.13 Caryophyllene oxide 1583
43 4279 2.17 Eudesmol <5-epi-7-epi-o-> 1607 SO
44 43.75 2.84 y-Eudesmol 1632 SO
45 43.89 6.49 Agarospirol 1642 SO
46 44.25 1.34 Hinesol 1641 SO
47 44.72 14.42 B-Eudesmol 1650 SO
48 44.92 0.97 7-epi-o-Eudesmol 1663 SO
49 45.12 9.49 B-Maaliene 1671 SH
94.67 Total Identified

MH: monoterpene hydrocarbons; MO: oxygenated monoterpenes; SH: sesquiterpene hydrocarbons; SO: oxygenated sesquiterpene.

Figure 1. Flow diagram of the study.

metronidazole group, completed the study. The study process
is illustrated in Figure 1.

The findings indicate that there is no difference in any of the
demographic factors between the metronidazole and C. ofivieri
groups. Patients who received C. o/ivieri had an average age and
marriage average of 30.86 and 18.73 years, respectively, while
patients who received metronidazole had an average age and
marriage average of 32.60 and 18.93 years, respectively. Patients
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who received C. olivieri had 4.09, 3.35, and 0.73 pregnancies,
children, and abortions, respectively. Patients who received met-
ronidazole had 4.82, 4.3, and 0.57 pregnancies, children, and

abortions, respectively. Table 2 shows the outcomes.

Clinical outcomes
Clinical results are shown in Table 3. According to the

McNemar test, the use of C. olivieri and metronidazole has
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Table 2. Comparison of baseline demographic characteristics of the Cymbopogon olivieri and metronidazole groups before intervention.

Demographic Cymbopogon olivieri Metronidazole value
characteristics Mean+SD MeantSD p-

30.86x7.56 32.60+6.74 0.645
Age of marriage 18.73+3.21 18.93+2.81 0.438
Number of pregnancies 4.09+2.87 4.82+2.86 0.445
Number of children 3.35£2.52 4.3£2.68 0.138
Number of abortions 0.73+£1.17 0.57+0.86 0.742

Table 3. Comparison of signs, symptoms, and Amsel’s criteria before and after the test in Cymbopogon olivieri and metronidazole groups.

. (comparison
Variables Before After p-value Before After p-value of drugs after
n (%) n (%) n (%) n (%) treatment)
No 0(0) 42(93.3) 2(4.4) 38(84.4)
Vaginal burning <0.001 <0.001 0.180
Yes 45 (100) 3(6.7) 43(95.6) 7 (15.6)
No 0(0) 43(95.6) 8(17.8) 39 (86.7)
[tching <0.001 <0.001 0.138
Yes 45 (100) 2(4.4) 37(82.2) 6(13.3)
No 3(6.7) 40 (88.9) 9 (20) 41(91.1)
Malodor <0.001 <0.001 0.725
Yes 42(93.3) 5(11.1) 36 (80) 4(8.9)
A el No 0(0) 38(84.4) 0(0) 36 (80)
i ”;‘ antvagina <0.001 <0001 0.581
ISantElgE Yes 45 (100) 7(15.6) 45 (100) 9(20)
<4.5 4(8.9) 42 (93.3) 0(0) 40 (88.9)
pH <0.001 <0.001 0.459
>4.5 41(91.1) 3(6.7) 45 (100) 5(11.1)
Negative 3(6.7) 40 (88.9) (8.9) 42(93.3)
Whiff test <0.001 <0.001 0.459
Positive 42 (93.3) 5(11.1) 41(91.1) 3(6.7)
Negative 5(11.1) 40 (88.9) 5(11.1) 42 (93.3)
Clue cell <0.001 <0.001 0.459
Positive 40 (88.9) 5(11.1) 40 (88.9) 3(6.7)

*Chi-square test.

significantly reduced the burning, itching, malodor, abnor-
mal vaginal discharge, pH, clue cell, and positive whiff test
(significance level less than 0.05). The results show that both
treatments were effective in eliminating at least three out of
four Amsel’s criteria, and no statistically significant difference
was found among them. The chi-square test shows that after
taking the drugs C. ofivieri and metronidazole, the number
of improved patients in terms of burning, itching, malodor,
abnormal vaginal discharge, pH, whiff test, and clue cell is
not significantly different.

The results show that after taking C. ofivieri product and
metronidazole, variables of burning, itching, malodor, abnor-
mal vaginal discharge, pH, whiff test, and clue cell are not sig-
nificantly different from each other. Therefore, the effect of the

herbal medicine of C. olivieri on the problems of patients with

BV is the same as the effect of metronidazole.

DISCUSSION

This study showed that C. olivieri is as effective as metroni-
dazole in the treatment of BV. Based on the study of Azizian
Sharme et al., C. olivieri methanolic extract had the high-
est amount of phenolic and flavonoid compounds and the
essential oil analysis shows the main compounds were piperi-
tone, 2-carene, and D-limonene. Phenolic, flavonoid, and
terpenoid compounds have a high inhibitory effect against
free radicals (antioxidant activity) and pathogenic pathogens
(bacteria and fungi)"’. The antibacterial impact of essential
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oils on Gram-positive bacteria is most likely due to the cyto-
plasm of the microbe releasing from the cell walls, which in
effect causes the bacterium to become inactive. The basic
mechanism of the effect of essential oils can be considered
the inhibition of the synthesis of DNA, RNA, proteins, and
polysaccharides'®. Mahboubi M. et al.’s study showed that C.
olivieri had an antibacterial effect on Acinetobacter sp., and
even the antimicrobial effect of this plant was greater than
that of other plants in that research'. The good effect of the
plant on the symptoms and clinical criteria of Amsel seems
to be due to its antibacterial activity. Some studies show that
Cymbopogon schoenanthu has anti-inflammatory properties,
which also confirm the improvement of the clinical symptoms
of patients, including burning and itching®. Other similar
studies have investigated the effect of other herbs or probiot-

iCSZI,ZZ

on BV. In the study of Baery et al., vaginal supposito-
ries comprising the plants of Tribulus terrestris, Myrtus com-
muis, Foeniculum vulgare, and Tamarindus indica were used
for treatment. The amount of abnormal vaginal discharge,
Amsel criteria, pelvic pain, and cervical inflammation were
significantly reduced in the group of herbal medicine and
metronidazole (p=0.001). There was no statistically signifi-
cant difference between the two groups of metronidazole and
herbal medicine in any of the clinical symptoms or labora-
tory evaluations®. In the study of Alizadeh et al., the effect
of Hypericum perforatum L. on BV was investigated and
compared with metronidazole. In 10-12 days, the recov-
ery rate was 82% in the H. perforatum group and 85% in
the metronidazole group?. These studies show that plants
can be used to treat BV along with antibiotics. Also, in this
study, C. olivieri was good at treating BV. As a result, the
treatment of BV by herbal medicine such as C. olivieri can
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Biochanin A restored the blood-brain barrier in cerebral
ischemia-reperfusion in rats

Abdulmutalip Karaaslanli* @, Firat Asir? ©, Gérkem Tutal Glirsoy® @, Mehmet Cudi Tuncer#*

SUMMARY

OBJECTIVE: Blood-brain barrier is a protective layer that regulates the influx and efflux of biological materials for cerebral tissue. The aim of this
study was to investigate the effects of Biochanin A on cerebral histopathology and blood-brain barrier immunohistochemically.

METHODS: A total of 24 rats were assigned to three groups: sham, ischemia-reperfusion, and ischemia-reperfusion+Biochanin A. Ischemia-
reperfusion was performed by occluding the left carotid artery for 2/24 h. Notably, 20 mg/kg Biochanin A was administered to rats for 7 days after
ischemia-reperfusion. Blood was collected for malondialdehyde and total oxidant/antioxidant status analysis. Cerebral tissues were processed for
histopathology and further for immunohistochemical analysis.

RESULTS: Malondialdehyde content with total oxidant status value was significantly increased and total antioxidant status values were significantly
decreased in the ischemia-reperfusion group compared with the sham group. Biochanin A treatment significantly improved scores in the ischemia-
reperfusion+Biochanin A group. The normal histological appearance was recorded in the cerebral sections of the sham group. Degenerated neurons and
vascular structures with disrupted integrity of the cerebral cortex were observed after ischemia-reperfusion. Biochanin A alleviated the histopathology
inthe cerebrum in the ischemia-reperfusion+Biochanin A group. Ischemia-reperfusion injury decreased the expression of blood-brain barrier in the
ischemia-reperfusion group compared to the sham group. Administration of Biochanin A upregulated the blood-brain barrier immunoreactivity in
the cerebrum by restoring blood-brain barrier.

CONCLUSION: Cerebral ischemia-reperfusion caused an increase in oxidative stress and pathological lesions in the cerebrum. Biochanin A treatment

restored the adverse effects of ischemia-reperfusion injury by restoring blood-brain barrier.
KEYWORDS: Blood-brain barrier. Artery occlusion. Antioxidant. Cerebrum. Endothelium.

INTRODUCTION

Brain is an element of the central nervous system that contains
numerous nerve cells. Homeostasis and function of the brain
are important to elucidate brain damage"?. The cross-ancestry
genetic risk score has been reported to predict ischemic stroke
independently of clinical risk factors and outperform previ-
ous genetic risk assessment®. It has been stated that Biochanin
A (BCA) shows protective effects in angiotensin II-induced
model rats and may cause an increase in endophilin A2 expres-
sion and a decrease in angiotensin II type 1 receptor expres-
sion due to the inhibition of inflammatory responses®. BCA
(C16H1205) is an O-methylated natural flavonoid found
in red clover, chickpeas, and other legumes, belonging to the
phytoestrogen family®. Recent studies showed that BCA has
various pharmacological properties, including anti-tumori-
genesis, anti-oxidation, anti-inflammatory, and hypoglycemic
effects®®. BCA was reported to be effective in the treatment of

cerebral Ischemia-reperfusion (IR) injury in rats”'°. BCA was

also specifically shown to prevent the initiation of inflamma-
tory response and downregulate the expression of pro-inflam-
matory factors in rats™'.

Cerebral IR can clinically cause vasogenic edema and hemor-
rhagic transformation and may result in mortality if not treated
in the acute phase'?. SMI71 is a specific marker to show rat
blood-brain barrier (BBB). Many studies showed that SM171
could be used to investigate BBB integrity'>. SMI 71 is an anti-
body designed for detecting a rat endothelial protein localized
in regions containing BBB. SMI71 does not react with endo-
thelial cells in periventricular and peripheral tissues such as the
liver, heart, adrenal glands, skeletal muscle, intestine, thymus,
lymph nodes, pancreas, thyroid, and skin. Notably, the reac-
tivity with this antibody emerges in newborn rats concurrently
with the maturation of the BBB!'%',

This study aimed to investigate the effectiveness of BCA
on the histology of BBB after cerebral IR by examining the

expression level of components of the BBB.
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Biochanin A and blood-brain barrier

METHODS

Ethical approval and animal housing

All animal experiments were approved by the Animal
Experimentation Local Ethics Committee of Dicle University
(2023/04). Animals were allowed access to water and food a /ibi-
tum and housed in cages (12 h/12 h dark/light period, 23£1°C).
BCA was purchased from Merck (catalog no: D2016, Germany).

Surgical procedures

All procedures were performed under anesthesia. A total of
24 Wistar albino female rats were assigned to three catego-
ries: sham, IR, and IR+ BCA (n=8 per group). The rats were
fixed on the operating table in the supine position, and the
neckline was cleaned with povidone iodine. Using surgical
scissors, a midline incision was made from the upper edge of
the sternum to the hyoid bone. The incision area was enlarged
using a tissue retractor through the trachea. Then, the paratra-
cheal muscles were dissected, and the common carotid artery
(CCA) was observed. CCA was occluded for 2 h via a micro
bulldog clamp on the left CCA approximately 1 cm proximal
to the carotid bifurcation. After cerebral Ischemia, the clamp
was removed, the tissues were placed back to their anatomical
location, and the skin and subcutaneous fascia were sutured.
Cerebral reperfusion was allowed for 24 h. A 200 mM stock
solution was prepared by dissolving BCA in DMSO solution.

1. Sham group: Cerebral artery occlusion was not per-
formed. Only the left CCA was isolated and placed
back to anatomical location. Animals were given 1 mL
of DMSO intraperitoneally for 7 days.

2. IR group: Cerebral IR procedure was performed.
Animals were given 1 mL of DMSO intraperitoneally
for 7 days.

3. IR+BCA group: After IR treatment, 20 mg/kg BCA

was administered to rats intraperitoneally for 7 days.

Malondialdehyde and total antioxidant status/
total oxidant status

At the end of the experimental protocol (at the end of the seventh
day), all animals were sacrificed under anesthesia. Malondialdehyde
(MDA, MERCK, catalog no: MAKO085), total antioxidant (TAS,
mmol Trolox Equiv./L), and oxidant status (TOS, umol H,O,
Equiv./L) kits were commercially purchased (Rel Assay Diagnostics,
Turkey). Blood samples of each rat were centrifuged at 2000 rpm
for 10 min, and the supernatant was collected. The measurement
of MDA, TAS, and TOS was done. Serum plasma of blood sam-
ples were further analyzed for MDA, TAS, and TOS levels that

were determined according to Durgun et al.'®

2

Histological tissue processing

Cerebral tissues were excised for histological sampling. Dissected
cerebral samples were further analyzed for histological evalu-
ation. Samples were immersed in zinc-formalin, dehydrated
through grading alcohol series, and incubated in paraffin wax.
Sections of 5 wm were cut from paraffin blocks and stained for

hematoxylin—eosin dye and immunostaining'’.

Immunohistochemical examination

Cerebral sections were dewaxed, hydrated in grading alco-
hol series, and washed in distilled water. Hydrogen peroxide
(H,0,;
activity. After washing in PBS, sections were incubated with
anti-BBB (catalog no: 836804, Biolegend, California, USA),

overnight at+4°C. Sections were biotinylated and allowed to

3%) was dropped on slides to block endogen peroxidase

react with streptavidin peroxidase solution (Thermo Fischer,
USA) for 15 min. After PBS washing, diaminobenzidine
(DAB) chromogen was used as a chromogen to observe color
change. The reactions were stopped with PBS solution, and sec-
tions were counter-stained with hematoxylin dye. Slides were
mounted and imaged with Zeiss Imager A2 light microscope.
All images were processed and quantified using the Image] soft-
ware. Negative control staining was done similar to the same
protocol, but only sections were incubated with PBS instead

of an antibody of interest.

Image J analysis

The staining intensity of BBB expression was measured by
the Image ] software (version 1.53, http://imagej. nih.gov/
ij). Measurement was performed by the method of Crowe
et al.’®. Quantification was recorded by analyzing 10 fields
from each specimen per group”. In specimens, the brown
color stands for the positive expression of the antibody of
interest, while the blue color represents a negative expres-
sion of the antibody of interest. Signal intensity (expres-
sion) from a field was calculated by dividing the intensity of
the antibody of interest by the whole area of the specimen.
A value for staining area/whole area was calculated for each
specimen from ten fields. An average value was measured
for groups and analyzed for semi-quantitative immunohis-

tochemistry scoring.

Statistical analysis

Statistical analysis was done using the IBM SPSS 25.0 soft-
ware (IBM, Armonk, New York, USA). Data distribution
was done by the Shapiro-Wilk test. The data were recorded
as median (IQR). The non-parametric Kruskal-Wallis test
was used for analyses between more than two groups, and
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the post-hoc Dunn test was used due to the small number of
animals in the groups. Statistical significance was accepted
for values p<0.05.

RESULTS

Oxidative stress findings

Statistical analysis of biochemical and histopathologic scores
is shown in Table 1. MDA and TOS values were significantly
increased in the IR group compared with the sham group.
TAS value was statistically decreased in the IR group com-
pared with the sham group. After BCA treatment, MDA and
TOS levels statistically decreased and TAS content statistically
increased in the IR+BCA group compared with the IR group.

Histopathologic findings

Hematoxylin—eosin staining of cerebral sections is shown in
Figures 1A—C. The sham group showed no pathological lesions
in the cerebrum. Neurons were histologically normal along with
normal vessels (Figure 1A). In the IR group, cerebral cortex
integrity was disrupted with degenerated neurons and vascular
structures. A high number of cells were with pyknotic nucleus
(Figure 1B). Compared with the IR group, BCA treatment
restored the cerebral pathologies after IR in the IR+BCA group
(Figure 1C). BBB immunoreactivity is shown in Figures ID-E
High expression of BBB was recorded in the sham group around
the blood vessels where the nerve—blood barrier existed (Figure
1D). BBB immunoreactivity was decreased in IR due to the
disruption of BBB (Figure 1E). Post-BCA treatment increased
the BBB immune activity by restoring the BBB in the cerebral
cortex. BBB immune reactivity was intensely observed around

the regions where the barrier existed compared with the IR

group (Figure 1F). Negative and positive control immunos-
taining of the cerebral section of the healthy rat is shown in
Figures 1G and H, respectively.

Image J analysis

The staining intensity of BBB expression is shown in Figure 2.
BBB expression was downregulated after cerebral IR injury.
However, BCA treatment upregulated BBB expression with

its antioxidant properties.

DISCUSSION

IR injury is listed as one of the causes of tissue damage in
clinics such as myocardial infarction, stroke, and organ trans-
plantation. After re-blooding of tissue, more damage occurs
in IR as the paradox of IR injury. This process is quite com-
plex and not fully understood yet?*. During IR injury, the
production of reactive oxygen species (ROS) increases, and
alterations in mitochondrial homeostasis lead to oxidative
damage in tissues and eventually induce the proinflamma-
tory response*"*2. Medicinal plants with antioxidant activity
alleviate the IR injury®#. BCA is a medicinal plant that has
a similar action to melatonin®. BCA exhibits antioxidant
properties, which can help neutralize ROS generated during
reperfusion. By scavenging ROS, BCA may reduce oxidative
stress and prevent cellular damage?”. Additionally, IR injury
triggers an inflammatory response, leading to tissue dam-
age. BCA with its anti-inflammatory properties may reduce
inflammation and favor the production of pro-inflamma-
tory cytokines, attenuating tissue inflammation®. BCA has
also exerted vasodilatory effects, which may help improve
blood flow and tissue perfusion during reperfusion following

Ischemia. Enhanced vasodilation can deliver more oxygen and

Table 1. Evaluation of biochemical parameters and Image J analysis of blood-brain barrier signal in groups.

s woa | ms s

Sham 1.05(0.93-1.19) 4.47 (4.20-6.33) 4.63(3.94-6.02)
IR 7.18(6.11-7.95) (1.133.31) 16.71(15.25-18.37)
IR+BCA 3.33(2.33-4.43) 1.42 (1.38-1.50) 8.57(7.43-9.66)
Dunn’s test <00 <001 0ot
0.022** 0.024** 0.022**
Groups BBB signal Kruskal-Wallis Dunn’s test
Sham 39.41(35.20-42.98) 0.025 0.028*
IR 32.91(26.39-35.33) 0.048**
IR+BCA 37.86(34.21-40.68)

Data were presented as median (IQR), *shamvs. IR, **IR vs. IR+BCA.
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Figure 1. Hematoxylin-eosin staining of the cerebrum. (A) Histologically normal neurons (arrow) and capillaries (arrowhead) in the sham group.
(B) Cerebral pathologies in the IR group. Disrupted cortex integrity (star) and pyknotic neurons (arrow). (C) Histologically normal neurons (arrow)
and axon fibers (arrowhead). Immunoreactivity of blood-brain barrier in cerebral section (D) Sham group, (E) Ischemia-reperfusion group, and
(F) Ischemia-reperfusion+Biochanin A group. Arrowheads: capillaries. (G) Negative control. (H) Positive control of the cerebral section of the

healthy rat. Scale bar: 20 um; Original magnification: 40x.
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Figure 2. Box plot of blood-brain barrier signal (expression) per group.

nutrient transport to the ischemic area, potentially reducing
the extent of injury®.

This study showed that IR injury increased the MDA con-
tent and TOS value and lowered the TAS value. BCA treatment
improved the scores because it has many biological activities
(Table 1). BCA is a good free radical scavenger, and it induces

4

the antioxidant system after IR, especially its antioxidant prop-
erties. IR causes the disruption of the cerebral cortex and degen-
eration of neurons. Pathological alterations are restored after
BCA treatment (Figures 1A—C). Due to the neuroprotective
effects of BCA, the cerebral cortex is histologically improved
by BCA treatment after IR injury.

BBB protects the delicate nervous tissue from pathogens
and microbes and its maintenance is quite vital for cerebral
homeostasis. BBB endothelial cells help the regulation of BBB
by induction of mechanical induction®. BECs are different from
other peripheral endothelial cells such as possessing low adhesion
molecules, high number of mitochondria, and high polariza-
tion?. Impairment of BBB causes alteration in the semi-selective
permeability of BBB, leading to numerous neurological disor-
ders. IR injury deteriorates the BBB and causes the upregula-
tion of pro-inflammatory cytokines (e.g., TNF-o., IL-1B, and
IL-6)*'. BCA is a medicinal plant with many pharmacological
activities such as anti-inflammatory and antioxidant proper-
ties. Guo et al., showed that BCA protected the neural tissue
against the cerebral IR via oxidative stress and inflammation
pathway?®?. El-Sayed et al.* showed that BCA had neuropro-
tective effects in an epileptic animal model via modulation of
inflammatory and autophagy pathways.
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In this study, cerebral IR injury caused the disruption of
BBB and reduced immunoreactivity of BBB. Administration
of BCA upregulated the BBB expression and restored the BBB
because its expression was increased compared with the IR
group (Table 1, Figures 1D-F).

Although phytotherapy is acknowledged as a healing
approach endorsed by national health authorities, it is still
not officially recognized as a medical specialty*. However, we
suggest that BCA treatment may modulate the components of
BBB via induction of inflammation pathway and anti-oxida-

tive stress mechanism.

CONCLUSION

Cerebral IR injury causes the generation of free radicals and
deteriorates the cerebral histology and BBB. With its antiox-
idant, BCA treatment reduced the ROS generated during IR
injury and promoted the cellular scavenging system. Additionally,
with its anti-inflammatory properties, BCA restored the BBB
by modulating the inflammatory response pathway after cere-
bral IR injury.
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Clinical and uterine cervix characteristics of women with
Mycoplasma and Ureaplasma in genital discharge

Margarida Santos Matos'?* @, Maria Clara Andrade Teles da Silva® ©,
Milena Bastos Brito? @, Ana Katherine Goncalves®*>

SUMMARY

OBJECTIVE: The objective of this study was to assess the clinical and uterine cervix characteristics of patients displaying vaginal discharge with
positive results for Mycoplasma sp. and/or Ureaplasma spp.

METHODS: An analytical cross-sectional study involving women aged 18-45 years was conducted. Microbiological assessments included Ureaplasma
and Mycoplasma cultures, as well as human papillomavirus hybrid capture using ecto and endocervix swabs. All tests were two-tailed, and significance
was set at p<0.05.

RESULTS: Among 324 women, Ureaplasma prevalence was 17.9%, and Mycoplasma prevalence was 3.1%. The Ureaplasma-positive group exhibited
ahigher frequency of urinary tract infections (39.1 vs. 19%, p=0.002) and human papillomavirus (39.7 vs. 12.8%, p<0.001) compared with controls.
The Mycoplasma-positive group showed a higher frequency of non-contraceptive use compared with controls (66.2 vs. 30.0%, p=0.036). Abnormal
colposcopic findings were more prevalent in the Mycoplasma/Ureaplasma-positive group than in controls (positive: 65% vs. control: 35%, p=0.001).
Pap smear findings did not differ between the groups.

CONCLUSION: Ureaplasma spp. was associated with urinary tract infections and human papillomavirus, while the presence of Mycoplasma sp. was
linked to reduced contraceptive use. When analyzing both pathogens together, a higher frequency of abnormal colposcopic findings was observed,

with no difference in cytological findings in the positive group.
KEYWORDS: Mycoplasma. Uterine cervicitis. HPV. Cervix.

INTRODUCTION

The prevalence of vaginal colonization by Mycoplasma sp. and
Ureaplasma spp. among women tends to increase post-puberty,
correlating with the number of sexual partners over their life-
time. While some authors characterize these microorganisms as
commensal residents, they are also linked to various patholog-
ical conditions, including premature birth, vaginal discharge,
urethritis, pelvic inflammatory disease, and infertility'>.
Exposure of the cervicovaginal epithelium to Mycoplasma
sp. and Ureaplasma spp. may give rise to a persistent intracel-
lular infection, potentially leading to tissue damage mediated
by inflammatory cytokines. Although the relationship between
human papillomavirus (HPV) and these microorganisms is
not conclusively established, the nature of the infection they
cause allows for both direct interaction with HPV during

co-infection of a single cell and indirect interaction through
cytokine responses®.

Several studies indicate that the presence of Mycoplasma
bacteria heightens the risk of more severe cervical lesions,
such as low- and high-grade intraepithelial lesions®. In addi-
tion, women with abnormal cervical cytologies exhibit a 17.6
times greater risk for co-infection with Mycoplasma hominis
and Ureaplasma urealyticum®.

However, studies assessing the relationship between
Ureaplasmal Mycoplasma and cervical cell changes are contro-
versial. In 2018, a study examined the association between
M. hominis infection and abnormal cervical cells but found no
correlation between bacterial infections and abnormal cervical
cytology’. Another study investigated the relationship between
Mycoplasma, Ureaplasma, and HPV infections in sex workers,
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Characteristics of women with Mycoplasma and Ureoplasma

also failing to identify a correlation between M. hominis, U. ure-
alyticum, and HPV infection®.

Contrary to these findings, it has been observed that high-
risk HPV (hr-HPV) infection is a necessary cause of cervical
cancer. However, other common microbes in the lower genital
tract may enhance hr-HPV infection and cervical cytopathy®.
The association of co-infection between HPV and sexually
transmitted infections was compared using cervical samples
from women with cervical dysplasia. Significant correlations
were found between HPV, sexually transmitted infections,
abnormal cervical cytology, HPV status, types of sexually
transmitted infections, and the presence of Ureaplasma spp.
and M. hominis'™.

To clarify the importance of Mycoplasmal Ureaplasma infec-
tion in the uterine cervix, this study aimed to describe the
gynecological clinical data and uterine cervix alterations in
patients presenting with vaginal discharge and positive results

for Mycoplasma sp. and Ureaplasma spp.

METHODS

An analytical cross-sectional study was conducted following
the guidelines outlined in the STROBE statement"'. The study
took place between 2022 and 2025 in a private health ser-
vice located in a region of northeastern Brazil with a Human
Development Index (HDI) of 0.63.

The inclusion criteria encompassed women aged 1845 years,
with an active sexual life and complaints of non-physiological
vaginal discharge. Exclusion criteria comprised menopausal
status, genital bleeding during examination, immunosuppres-
sion, pregnancy, incomplete medical records, and hysterectomy.

Clinical data were collected by reviewing patient medical
records and documented on a study-specific form. Variables
included age, menarche age, number of sexual partners,
obstetric history, parity, abortions, contraceptive method,
urinary tract infections (UTIs), HPV status, characteris-
tics of vaginal discharge (odor and itching), and cultures
for Ureaplasma spp. and Mycoplasma sp. Reports related to
colposcopic, cytological, and microbiological examinations
were also consulted.

Colposcopic findings were categorized as normal, abnor-
mal, or miscellaneous. Cytological findings were classified as
unsatisfactory, normal (including normal smears and inflam-
mation/cytolysis), and abnormal (ASC-US, ASC-H, ACG,
LIEBG, and LIEAG).

The sample selection involved individuals classified as
“Positive for Ureaplasma” and/or “Positive for Mycoplasma”
constituting the case group, and those labeled “Negative for

2

Ureaplasma” and “Negative for Mycoplasma’ forming the control
group. In addition, the presence of Candida sp., Gardnerella,
and HPV was also investigated.

Diagnosis of Ureaplasma and Mycoplasma was obtained
through microbiological culture using semi-liquid medium
A/3 and A/7 specific to these microorganisms. The Sabouraud-
Agar culture was utilized for diagnosing fungi and hybrid
capture for HPV. The presence of Gardnerella was indicated
by the identification of clue cells in the Pap smear and the
presence of an odor. Patients with dysuria or hematuria
underwent a urine culture and antibiogram to evaluate uri-
nary infection.

Numerical and categorical data from the collected infor-
mation were tabulated and statistically analyzed using the
SPSS (Statistical Package for the Social Sciences) program
version 14.0 (SPSS Inc., Chicago, IL, USA). An inductive/
inferential analysis was conducted to describe the population
and compare the groups. The Student’s t-test was employed
for quantitative variables with a normal distribution, the
Mann-Whitney test was used for non-normally distributed
quantitative variables, and the chi-square test was used for
variables with n>5, with Fisher’s exact test applied when
n<5 for qualitative variables. All tests were two-tailed, with
a significance level set at 5% (p<0.05) and a confidence
interval of 95%.

Ethics

The study adhered to the ethical and legal standards outlined
in Resolution 466/12 of the National Health Council and
received approval from the research ethics committee of the
Fundagio Bahiana para Desenvolvimento das Ciéncias, under
CAAE number 6333520.5.0000.5544. Furthermore, the study
was conducted by the Declaration of Helsinki and its subse-

quent revisions.

RESULTS

Initially, 404 patients were enrolled, with 80 subsequently excluded
based on pre-established exclusion criteria. Ultimately, 324 women
of reproductive age were selected, among whom 58 tested pos-
itive for Ureaplasma spp., 10 tested positive for Mycoplasma sp.,
and 256 had negative cultures for these microorganisms.

The prevalence rates were 3.1% (10/324) for Mycoplasma
sp. and 17.9% (58/324) for Ureaplasma spp. Coital activ-
ity was more common among individuals aged 1020 years
(81.01%). Most reported having one to five sexual partners,
with 67.1% having never been pregnant and 81.8% having no
history of abortion. The majority (65.1%) used some form of
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contraceptive method. Notably, white discharge without odor
or itching was prevalent in the sample (56.8%).

In the bivariate analysis, only the presence of HPV was
associated with Ureaplasma infection, even after adjusting
for confounding variables (OR: 17.42, 95%CI: 3.08-161.2,
p=0.004). Regarding Mycoplasma infection, only the use of
contraceptives proved to be a protective factor (OR: 0.23,
95%CI: 0.005-0.86, p=0.038). Among the patients studied,
211 (65.1%) were using a contraceptive method. The most used
method was hormonal contraceptives (56.4%), in both its oral
and injectable versions, followed by the variable of patients not
using contraceptive methods (34.9%). The male condom was
used for 52 (24.6%) of the patients’ partners.

Analysis of co-infections revealed that the presence of
Ureaplasma spp. occurred simultaneously with HPV infec-
tion in 39.7% (n=23) of cases, showing a significant difference
(p=0.001) and a moderate strength of association (contingency
coeflicient=0.261). However, there is a higher likelihood of
patients with non-physiological genital flow being negative for
both infections, accounting for 87.2% (n=232) in our sample.
Further examination of HPV positivity within groups revealed
an uneven distribution (p=0.001), with a higher frequency of
oncogenic HPV. In the Ureaplasma-positive group, the fre-
quency of oncogenic HPV was 22.4% (n=13). Other infec-
tions did not show differences (Table 1).

Regarding co-infections involving HPV and Mycoplasma,
it was noted that most cases tested negative for both HPV and
Mycoplasma, comprising 83.1% (n=261) of the total cases.

Among those cases that tested positive for Mycoplasma, 60%
(n=6) were negative for HPV (OR=1.38). However, this asso-
ciation demonstrated a weak correlation (contingency coefh-
cient=0.104) and lacked statistical significance between the
groups (p=0.079). In the case of Fungi and Gardnerella, both
exhibited higher percentages of negative cases in both groups,
those with and without Mycoplasma. The analysis of the two
infections revealed a greater occurrence of patients in the sample
but did not indicate simultaneous infection with Mycoplasma
(OR Fungi=1.14; OR Gardnerella=1.0). Nevertheless, no dif-
ferences were identified in the studied groups for both fungi

(p=0.235) and Gardnerella (p=0.403) (Table 2).

DISCUSSION

We observed a prevalence of 3.08% for Mycoplasma sp. and
17.9% for Ureaplasma spp. among women reporting non-phys-
iological vaginal discharge. The higher prevalence of Ureaplasma
compared with Mycoplasma aligns with previous studies where
Ureaplasma spp. values ranged from 4.8 to 48.07%, while
Mycoplasma sp. values varied between 0.8 and 23.4%'*".
Contrary to this pattern, some studies reported a higher prev-
alence of Mycoplasma than Ureaplasma. For instance, Cardillo
found 35.89% for Mycoplasma spp. and 25.54% for U. urealys-
icum", and Christofolini et al.' found 11.3% for M. hominis
and 0.94% for U. urealyticum. Such discrepancies in frequency
among studies may result from variations in the populations

studied and the techniques used to detect microorganisms'>".

Table 1. Description of data on the presence and absence of infections in the group of patients positive or negative for Ureaplasma sp.

Ureaplasma sp. n (%)

Variables n p-value (0]}
Negative Positive
HPV 0.001
Negative 267 87.2% (232) 60.3% (35) 1.44
Positive 57 12.8% (34) 39.7% (23) 0.32
HPV 0.001
Non-oncogenic 11 3% (8) 5.2% (3)
Oncogenic 30 6.4% (17) 22.4% (13)
Non-oncogenic and Oncogenic 16 3.4% (9) 12.1% (7)
Fungus 0.847
Negative 293 90% (240) 91.4% (53) 0.99
Positive 30 9.4% (25) 8.6% (5) 1.0
Gardnerella 0.573
Positive 16 4.9% (13) 5.2% (3) 0.94
Negative 308 93.6% (300) 2.4% (8) 1.0
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Table 2. Description of data on the presence and absence of infections in the group of patients positive or negative for Mycoplasma sp.

Mycoplasma sp. n (%)

Variables
Negative Positive
HPV 0.079
Negative 267 83.1% (261) 60% (6) 1.38
Positive 57 16.9% (53) 40% (4) 042
HPV 0.001
Non-oncogenic 11 2.5% (8) 30% (3)
Oncogenic 30 9.2% (29) 10% (1)
Non-oncogenic and oncogenic 16 5.1% (16) 0% (0)
Fungus 0.235
Negative 293 91.1% (285) 80% (8) 1.14
Positive 30 8.9% (28) 20% (2) 0.45
Gardnerella 0.403
Negative 307 95.2% (298) 90% (9) 1.0
Positive 16 4.8% (15) 10% (1) 0.48

Furthermore, we identified an association between Ureaplasma
infection and UTIs, consistent with a 2020 meta-analysis
by Moridi et al."” evaluating the prevalence of M. hominis,
Mycoplasma genitalium, and U. urealyticum among Iranian
couples. They reported a U. urealyticum prevalence of 17.53%
and an M. hominis prevalence of 9.68%, noting higher infec-
tion rates in women with symptoms of genito-UTI com-
pared with men with UTT (7.67% vs. 5.88 and 21.04% vs.
12.13%, respectively).

Recent studies propose a potential interference of M.
hominis, U. urealyticum, and Ureaplasma parvum with HPV
infection, leading to virus persistence. Some studies found a
positive relationship between U. urealyticum and HPV, while
others reported an overall correlation between Ureaplasma
spp. and M. hominis with HPV9'*121418 Our study aligns
with these findings, showing a significant relationship
between Ureaplasma spp. and the presence of HPV. However’
contradicting these results, a 2018 Indonesian study con-
cluded no connection between Ureaplasma and Mycoplasma
sp. and HPV?.

Additionally, a study by Zdrodowska-Stefanow et al.!
demonstrated that the risk of HPV infection doubled when a
woman was infected with any of the four species of Mycoplasma.
In cases of concomitant U. urealyticum infection, the risk of
HPV infection was 4.7 times higher. In contrast, another study
from 2018 concluded that Ureaplasma spp. and Mycoplasma
sp. were not linked to HPV'2 The complexity of these rela-
tionships underscores the need for further research and geno-

typing of Ureaplasma spp. species'.

4

Regarding colposcopic findings, we noted a higher preva-
lence of abnormal results in positive patients, contrasting with
a study reporting inconclusive colposcopy outcomes in patients
with U. urealyticum and M. hominis". However, concerning
cytological findings in our study, no significant association was
observed. This aligns with the study by Effiana et al., which
found no relationship between M. hominis and altered Pap
smear results’. Yet, earlier studies demonstrated that U. urea-
Wyticum, U. parvum, and M. hominis may increase the risk of
cytological changes in the uterine cervix®*1°.

The influence of the vaginal microbiome on the develop-
ment of neoplastic lesions in the uterine cervix has been doc-
umented in previous studies. While some reported the rele-
vance of Mycoplasma sp. and Ureaplasma spp. in the context

of cervical cancer®!'%!¢

, others did not find a clear relationship
with the onset and progression of CIN®". The varied findings
empbhasize the intricacies of these interactions and the need for

future investigation in this field.

CONCLUSION

Ureaplasma spp. was more prevalent and associated with UTI
and HPV, whereas Mycoplasma sp. was linked to reduced con-
traceptive use. In addition, abnormal colposcopic findings were
more prevalent in patients positive for Ureaplasma spp. and/
or Mycoplasma sp.

However, more robust studies are needed to explore the
interrelationship of Ureaplasma and Mycoplasma with HPV
and preneoplastic lesions.
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Accuracy of neck circumference in the diagnosis
of overweight in children
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SUMMARY

OBJECTIVE: The objective of this study was to estimate the accuracy of measuring neck circumference as a diagnostic method for overweight
in 10-year-old children.

METHODS: A cross-sectional diagnostic accuracy study was performed in 2019. The population was composed of 942 school children from the
municipality of Palhoca, SC, Brazil. For each measurement of the neck circumference, sensitivity, specificity, positive and negative predictive values,
likelihood ratio for a positive test, and accuracy were estimated using the receiver operator characteristic curve, with body mass index as a reference.
RESULTS: The estimated overall accuracy was 88.9%. For males, the accuracy was 90.1%, and for females, 88.5%. A 30.0 cm neck circumference
had a sensitivity of 22.8%, a specificity of 95.4%, a positive predictive value of 76.6%, a negative predictive value of 65.3%, a likelihood ratio for
a positive test of 5.0, and an accuracy of 66.7% for all students.

CONCLUSION: Neck circumference showed a global accuracy of 88.9% as a method for diagnosing overweight in 10-year-old children. Predictive

values showed high values, mainly starting with a neck circumference of 30 cm.

KEYWORDS: Pediatric obesity. Body mass index. Diagnosis.

INTRODUCTION
Childhood obesity is a global problem. The prevalence of

obesity in Brazil has been increasing gradually, with epidemic
behavior in both adults and children'. However, a recent
systematic review? has shown data on childhood obesity in Brazil
that cannot be generalized due to the large methodological
differences between the studies.

Several parameters are used to classify overweight and
obesity, but the body mass index (BMI) is more commonly
used in adults, even though it does not differentiate adipose
tissue from lean mass, thus not being fully correlated with
body fat"?. This index is calculated by the ratio between the
individual’s weight and height squared (kg/m?)?.

In children and adolescents aged 5-19 years, overweight
and obesity are characterized by BMI percentile curves or
z-scores. The World Health Organization® defines overweight
as a BMI situated on z-score curves between values 1 and 2
for age. The obesity classification corresponds to the BMI

located on the curve above the value 2. Such values differ
with age according to the variation in corpulence, which is
understood as different dimensions that the body assumes at
different ages during growth'?.

On the contrary, other diagnostic methods have been proposed
to help measure childhood obesity, such as waist circumference® and
neck circumference’. The latter showed an important correlation
with metabolic syndrome parameters and has a very low cost’.

Studies**” have shown a relationship between childhood
overweight and obesity and neck circumference, being
potentially as effective as waist circumference and BMI in
measuring overweight and obesity. In 6-year-old children,
neck circumference presented an accuracy of 77.2% as a
diagnostic method for overweight. A positive linear correlation
of 0.57 was observed between neck circumference and BMI.
Sensitivity and specificity values were low, but high positive
predictive values were observed, particularly in 30- and 31-cm

neck circumference measurements®.
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Neck circumference and overweight in children

Although there is some evidence about the accuracy of neck
circumference as a diagnostic measure of obesity in 6-year-
old children, no references were found about such indicators
beyond that age. Therefore, the objective of this study was to
estimate the accuracy of the neck circumference measurement

as a method for diagnosing overweight in 10-year-old children.

METHODS

This is a cross-sectional diagnostic accuracy study. The information
was obtained from the database of the Coorte Brasil Sul study®
involving 10-year-old school children from 37 public and 19
private schools in Palho¢a/SC, Brazil. The study population
consisted of data from 942 children. The parameters used to
calculate the sample size were as follows: population of 1,270
10-year-old children, expected prevalence of unknown outcome
(p=50%), 95% confidence level, and 2% relative error, which
generated a minimum sample of 831 children. That number was
beefed up by 10% to compensate for refusals, which generated a
final sample of 942 children randomly selected from all schools.

Data collection was carried out directly in the schools by
two surveyors who participated in the training and calibration
process for anthropometric data collection. The training of the
surveyors was cartied out based on joint training, observing the
variation in anthropometric data obtained simultaneously by
both surveyors. In the second step, calibration was carried out
by collecting data from 30 children of 10 years old to check
inter-examiner and intra-examiner reproducibility. The agreement
of weight, height, and neck circumference measurements was
evaluated using the kappa test. All values were greater than 0.7,
which was considered an adequate agreement.

Weight and height were collected following the norms
proposed by the Brazilian Ministry of Health’. The anthropometric
assessment was performed using BMI obtained by dividing the
weight in kilograms by height in meters squared'. The cutoff
points in the BMI z-score were as follows: normal weight (= -2
and <+1), overweight (> +1 and <+2), and obesity (= +2)"°. Neck
circumference was measured in centimeters using a measuring
tape. The child remained upright with the head positioned
in the horizontal plane. The upper edge of the measurement
tape was positioned just below the cricothyroid cartilage and
surrounded perpendicularly the neck.

Specific data for this investigation (gender, BMI, and neck cir-
cumference measurements) were entered into an Excel spreadsheet
and subsequently exported to the Statistical Package for Social
Sciences (SPSS) 18.0 software, which was used for data analysis.

For each measurement of the neck circumference, sensitivity,
specificity, and positive and negative predictive values were

2

estimated, as well as the likelihood ratio for a positive test
and accuracy. BMI was used as a reference. Accuracy was
calculated by the ratio between the sum of true positives and
true negatives in the total sample. Accuracy was expressed
by the receiver operator characteristic (ROC) curve and its
relevant confidence interval. Additionally, the correlation
between neck circumference and BMI was reviewed using
Pearson’s correlation test. All measures were estimated for
the population as a whole and by gender. Measures that had
p-values <0.05 were considered statistically significant.

The study was approved by the Ethics Committee for
Research in Humans of the Universidade do Sul de Santa
Catarina under number 3.362.267.

RESULTS

The prevalence of excess weight was 39.6% (95%CI 36.5—
42.5). Neck circumference ranged from 21 to 38 cm, with
a mean of 28.8 cm (SD=2.2), a median of 28.0 cm, and a
mode of 29.0 cm.

The relationship between neck circumference and BMI
is shown in Figure 1. A positive and statistically significant
correlation was observed (p<0.001; Pearson’s correlation
coeflicient, r=0.751; and determination coeflicient, R?=0.564).

The neck circumference values, as well as the sensitivity,
specificity, positive and negative predictive values, the likelihood
ratio for the positive test, and data accuracy according to sex
are presented in Table 1. A neck circumference of 29.0 cm had
a sensitivity of 19.3%, a specificity of 87.5%, and an accuracy
0f 60.5% for all students. The positive and negative predictive
values were 50.3 and 62.3%, respectively. The likelihood ratio
for the positive test showed that it is 1.6 times more likely to
find a 29 cm neck circumference among overweight children

when compared with children without excess weight (Table 1).

BMI

300

20.0 250 300 350 40.0

Neck Circumference

Figure 1. Correlation between measures of neck circumference (cm)
and body mass index. Palhoca (SC), Brazil (n=942).
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The neck circumference value of 30.0 cm had a sensitivity
of 22.8%, a specificity of 95.4%, a positive predictive value of
76.6%, a negative predictive value of 65.3%, a likelihood ratio
for the positive test of 5.0, and an accuracy of 66.7% for the
entire group of school children. The sensitivity and specificity
values for males were 24.1 and 94.3%, and the accuracy was
65.1%. The positive and negative predictive values were 75.0
and 63.6%, respectively. The likelihood ratio for the positive
test showed that it is 4.2 times more likely to find an overweight
male child with a neck circumference of 30 cm when compared
with those without excess weight (Table 1). On the contrary,
in females, the sensitivity and specificity values were 21.5 and
96.4%, and the accuracy was 68.1%. The likelihood ratio for
the positive test showed that it is 6.0 times more likely to find
an overweight female child with a neck circumference of 30 cm
when compared with those without excess weight (Table 1).

The ROC curve is shown in Figure 1. The area under the
curve corresponds to the accuracy of neck circumference as a
method for diagnosing overweight. The accuracy value of the
global ROC curve was 88.9% (95%CI 86.7-90.9), p<0.001
(Figure 2). The accuracy for males was 90.1% (95%CI 87.2—
92.9), p<0.001 (Figure 2), and it was 88.5% (95%CI 85.6—
91.5), p<0.001 in females.

DISCUSSION

As a representative measure of fat deposition in the upper body,
neck circumference is a new, pathogenic, and independent fat
deposit, which is related to the rate of visceral fat and may be
associated with greater cardiovascular risks compared with fat in
the central region of the body''. This is because subcutaneous
fat in the upper body region supplies most of the free fatty acids
to the systemic circulation in post-absorptive and postprandial
conditions and can cause disorders such as hypertriglyceridemia2.

A Brazilian study’® carried out with 6-year-old children
demonstrated an accuracy of 77.2% as a diagnostic measure
to identify overweight and obesity, while this study showed a
greater accuracy of 88.9%, albeit with 10-year-old children.
Regarding sensitivity, both studies showed low values; at 6 years
of age, sensitivity reached a maximum of 23% in children with
a neck circumference of 27 cm. On the contrary, this study
detected a maximum sensitivity value of 24.1% when the neck
circumference value was 30 cm in males. Regarding specificity,
both studies showed high values. When comparing this variable
in children with a neck circumference of 31 c¢m, our study
presented 98.6% sensitivity, while the study with 6-year-old
children presented 99.0% sensitivity. In the aforementioned

study, the positive predictive values in young girls with a neck

Table 1. Sensitivity, specificity, predictive values, likelihood ratio for the positive test, and accuracy of neck circumference measurements as a
diagnostic method for overweight by gender in 10-year-old school children, Palhoga (SC), Brazil (n=942).

Accuracy measures for the male

Aomomewsrmemse

Accuracy measures for the female

23.0 992 58.3 58.0 99.3 62.0 61.2
24.0 - 99.6 - 58.4 - 58.2 - 94.8 - 60.9 - 58.9
250 - 98.1 - 58.0 - 57.3 - 89.5 - 59.6 - 557
26.0 - 84.8 2.4 54.5 - 498 2.2 80.4 6.3 57.5 0.1 50.8
27.0 2.1 74.5 5.6 517 - 444 6.5 68.0 10.9 54.5 0.2 44.7
28.0 10.7 67.7 19.0 57.6 0.3 44.0 17.2 81.7 36.4 61.9 0.9 57.3
29.0 15.0 83.7 39.4 58.0 0.9 551 23.7 90.8 61.1 66.2 2.6 654
30.0 24.1 94.3 75.0 63.6 4.2 65.1 215 96.4 78.4 66.9 6.0 68.1
31.0 18.2 98.1 87.2 62.8 9.6 64.9 134 99.0 89.3 65.3 13.7 66.7
320 13.9 100.0 100.0 62.0 - 64.2 8.1 100.0 100.0 64.2 - 65.2
33.0 7.0 100.0 100.0 60.2 - 61.3 2.7 100.0 100.0 62.8 - 63.2
34.0 8.6 100.0 100.0 594 - 60.9 3.2 100.0 100.0 63.0 - 634
35.0 2.1 100.0 100.0 59.0 - 59.3 1.1 100.0 100.0 62.4 - 62.6
36.0 0.5 100.0 100.0 58.6 - 58.7 - - - - -

37.0 0.5 100.0 100.0 58.6 - 58.7 0.5 100.0 100.0 62.3 - 62.4
38.0 1.6 100.0 100.0 58.8 - 591 - - - - - -

NC: neck circumference; S: sensitivity; Sp: specificity; PPV: positive predictive value; NPV: negative predictive value; LR+: likelihood ratio for the

positive test; Araccuracy.
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circumference of 30 and 31 cm presented values of 77 and
85% sensitivity, respectively. On the contrary, for males, the
values were 85 and 93% for boys having 30 and 31 c¢m neck
circumference. Despite evaluating students of a different age,
this study presented positive predictive values of 75.0 and
87.2% with 30 and 31 cm in males, respectively. In females,
the values were 78.4% with 30 cm and 89.3% with a neck
circumference of 31 cm.

A similar Chinese study" evaluated 3,719 children aged
7-10 years. It reported a significant positive correlation between
neck circumference and obesity at all ages and in both genders.
Accuracy was 70% and the optimal neck circumference to
diagnose overweight/obesity in boys was between 24.75 and
27.25 c¢m, while for gitls, it was between 23.75 and 26.25 cm.
According to the authors, the best measurement to estimate excess
weight was 29 cm neck circumference, which had a sensitivity
of 19.3%, a specificity of 87.5%, a positive predictive value of
50.3%, a negative predictive value of 62.3%, and an accuracy
of 60.5% for all children.

Another study' in the United States involving 1,102 children
aged 618 years showed a positive correlation in both boys and
gitls, with a higher number of older children. In that study, a neck
circumference of 28.5-39 cm indicated high BMI in boys and
27-34.6 cm high BMI in girls. In 10-year-old boys, overweight
could be diagnosed from 32 cm neck circumference onward with
94% accuracy, 85.7% sensitivity, and 95.2% specificity. On the
contrary, in 10-year-old girls, overweight could be diagnosed
starting with 30.5 cm with 79.9% accuracy 79.9% sensitivity,
and 70.3% specificity. Pearson’s correlation index between BMI
and neck circumference in 10-year-old children was 0.71 and
0.78 for boys and girls, respectively. In comparison, our study
presented a 0.75 Pearson global correlation index. Also, in the
Michigan study', globally, the measure to estimate excess weight
was 29 cm, with a sensitivity of 15.0%, a specificity of 83.7%,
a positive predictive value of 39.4%, a negative predictive value
of 58.0%, and an accuracy of 55.1% in boys and 23.7, 90.8,
61.1, 66.2, and 65.4% in girls, respectively.

A meta-analysis study’® with children and adolescents
between 6 and 18 years demonstrated moderate accuracy for
diagnosing overweight and obesity in this population because
the accuracy value estimated by the global ROC curve was
87.0%, which corroborates with the result of this study, in
which the global accuracy value was 88.9%.

The predictive values found in this study were higher than the
sensitivity and specificity values. For clinical practice, predictive
values are more useful'® as they indicate the probability of the
event assessed to occur; specifically, in this case, overweight at
10 years of age, considering the results of the diagnostic test.

4

Thus, the proportion of female children with a positive test
result who were overweight was 78.4 and 89.3% with neck
circumference measurements of 30 and 31 cm, respectively. In
males, the proportion was 75 and 87% with neck circumference
measurements of 30 and 31 cm, respectively. Thus, it can be
observed that the higher the BMI, the greater the predictive
values found, which is in line with another study that confirms
that neck circumference is a reliable measure for the diagnosis of
overweight and obesity in children'. It is important to empha-
size that for the same test, the greater the prevalence of the
event, the greater the positive predictive value and the lower the
negative predictive value, which is extremely important in the
case of childhood obesity, as this is a highly prevalent event'®.
In addition, the values of the likelihood ratios for the positive
test at 30 cm of neck circumference showed a good probability
of finding overweight children, which were 4.2 times in males
and 6.0 times in females.

A possible limitation of this study is the fact that more than
one surveyor collected the data, which could, eventually, produce
measurement bias. However, training exercises made it possible
to measure the inter-examiner and intra-examiner reproducibility.
Furthermore, the standardization and strict adherence to the
collection methods ensure the reliability of the results.

It can be concluded that the neck circumference showed a
global accuracy of 88.9% as a method for diagnosing overweight.
Predictive values showed high values, mainly starting with a
neck circumference of 30 cm.

Figure 2. Receiver operator characteristic curve of neck circumference
measurements (cm) as a diagnostic method for overweight in 10-year-
old school children. Palhoca (SC), Brazil (n=942).
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The effect of mandala coloring on anxiety and quality of life of
women in the climacteric period: a randomized controlled study

Ayca Solt Kirca® @, Elif Dagli?* @, Efsun Derin?

SUMMARY

, Nurettin Aka®

OBJECTIVE: This study was conducted to determine the effect of mandala coloring on anxiety and quality of life of women in the climacteric period.
METHODS: This research was conducted as an experimental study based on a randomized controlled pre-test and post-test model (single-blind).
The study was conducted with women in the climacteric period who presented to a training and research hospital in a western city of Turkey between
November 1, 2022, and April 28, 2023. Participants were divided into mandala coloring (n=38) and control groups (n=38).

RESULTS: According to the women'’s socio-demographic and descriptive characteristics, mean age, body mass index, and frequency of menopausal
symptoms were similar in both groups. The mean post-test scores of the women in the mandala coloring group on the state-trait anxiety inventory
and menopause-specific quality of life questionnaire vasomotor, psychosocial, physical, and sexual subscales (29.71+£5.22, 0.86+0.97,0.53+0.61,
0.7940.84,and 0.92+1.24, respectively) were lower than the mean post-test scores of the women in the control group on the same scales (41.02+1.20,

1.79+1.76,1.49+1.39, 1.72+1.38, and 1.95£1.82, respectively) (p=0.000).

CONCLUSION: Mandala coloring reduces menopause-related anxiety levels and improves quality of life effectively.
KEYWORDS: Climacteric. Women. Menopause. Painting. Anxiety. Quality of life.

INTRODUCTION

Effective management of anxiety, which can aggravate meno-
pausal symptoms, may improve the quality of life of women in
the climacteric period'. Therefore, anxiety management may be
effective in helping women cope with menopause symptoms.
Many alternative methods have been used in the literature to
reduce anxiety (music medicine, acupressure, or virtual real-
ity glasses)', and the therapeutic effect of mandala coloring,
which is one of the art therapy methods, has been reported in
some studies®’. Mandala coloring is a safe and accessible activ-
ity that does not require any special skills or training and can
be used as a complementary strategy to reduce anxiety®®. In a
systematic review, Abbing et al. showed that art therapy had
a positive effect on reducing anxiety in patients’. Flett et al.
indicated that daily mandala coloring helped reduce anxiety™.

Art therapy is considered therapeutic in the sense that it
reconciles emotional conflicts, increases awareness, reduces
anxiety, provides relief from destructive emotions and traumas,
creates opportunities to solve problems, directs people to reality,
improves social skills, and increases self-esteem. Art therapy is a

form of expression that helps people give meaning to their inner

world and reflect their unconscious emotions externally. In this
respect, it also activates creative problem-solving activities''"'4.

A review of the literature indicated that there was no study
about the effects of mandala coloring on menopausal symp-
tom-related anxiety and quality of life of women in the cli-
macteric period. In this context, this study was conducted to
determine the effect of mandala coloring on the anxiety and

quality of life of women in the climacteric period.

METHODS

Research design

An experimental study was conducted based on a randomized
controlled pre-test and post-test model. The study was carried
out according to CONSORT guidelines (Figure 1), and a clin-
ical trial registration code was obtained (NCT05575349)".

Participants
The population of the study comprised women who were

in the climacteric period and presented to a training and
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research hospital in a western city of Turkey for outpatient
treatment between December 15, 2022, and April 28, 2023.
The G*Power software (version 3.1.9.3) was employed to cal-
culate the sample size of the study. A review of the literature
indicated that there were no studies on whether mandala
coloring reduced the anxiety of women in the climacteric
period. The COHEN standard effect size was assumed to be
0.70 to determine the sample size of the study. Accordingly,
it was calculated as 68 women (n=34 in each group), based
on a Type I error of 0.05, a test power of 0.80 (power anal-
ysis) (0=0.05, 1-B=0.80, effect size=0.70), and a 1:1 distri-
bution ratio. Considering some attrition, it was decided to
recruit 80 women (n=40 in each group). Participants were
randomly assigned to mandala coloring and control groups
using the simple random number generator software. This list
was recorded by the researcher.

Study inclusion criteria: Women who volunteered to par-
ticipate in the research, filled out the questionnaires and scales
completely, could read and understand Turkish, were in the
climacteric period (42-65 years old), and had an STAI score
of 237 were included in the study.

Data collection tools
Descriptive information form (DIF): This form was created by
the researchers following a review of the literature™!°.

The state-trait anxiety inventory (STAI): Spielberger et al.
developed this inventory, and Oner and Compte conducted its
Turkish adaptation. A high score indicates a high anxiety level,
while a small score shows a low level of anxiety. A total score of 36
or less means no anxiety, scores between 37 and 42 indicate slight
anxiety; and scores that are greater than 42 show high anxiety'®".

Menopause-specific quality of life questionnaire (MENQOL):
Hilditch et al. developed this scale, and Kharbouch and Sahin
adapted it into Turkish. High scores from the scale show increased

severity of the complaint and decreased quality of life'®".

Data collection procedure

The first interview with the women was made when they applied
to the clinic. To prevent bias in the research, a nurse/midwife who
worked at the outpatient clinic that day but was not involved
in the study helped the participants fill out the DIE, STAI-S,
and MENQOL forms face-to-face during the pre-test phase.
Contact information of the women was taken. Post-test data

Enrollment

Assessed for eligibility (n=2000)

Excluded (n=1920)
o Not meeting inclusion criteria (n=1700)

e Declined to participate (n=140)
e Other reasons (n=80)

Randomized (n=80)

Allocated to mandala intervention (n=40) Allocation Allocated to control intervention (n=40)
e Received allocated intervention (n=35) ¢ Received allocated intervention (n=40)
e Did not receive allocated intervention
(give reasons) (n=5)
Follow-up
Lost to follow-up (give reasons) Lost to f0|‘|OW’UD (give reasons)
(withdrawal n=3) (withdrawal n=5)
Analysis
Analyzed (n=32) Analyzed (n=35)
Figure 1. CONSORT flowchart.
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were collected through an online form. It took approximately
20-25 min to fill out the form.

Interventions

Mandala coloring group: Women were given 12-color felt-
tip pen sets and 12 mandala coloring pages by the researcher.
They were asked to choose a coloring page and color it as they
liked once a week, at any time of the day, for an average of
20-30 min each time. This application took 6 weeks.

Participants were asked to send a message before they started
mandala coloring and to take a picture of the coloring and send
it to the researcher when they finished the session. They were
sent a reminder message twice a week in case they forgot to do
mandala coloring.

Control group: The participants in this group comprised
people who did not routinely do any practice on their own to
reduce their anxiety symptoms. During the same 6 weeks, they
were called by the researcher twice a week to find out whether
they had taken any action to reduce their anxiety symptoms.
Those who used either pharmacological or non-pharmacolog-
ical practices to reduce anxiety symptoms were excluded from
the study. At the end of the study, participants in the control
group were informed about mandala coloring, and those who
wanted to practice it were given the same chance to do it.

Data analysis
The Shapiro-Wilk test was employed to check the normality of
the variables included in this study. Descriptive statistics and chi-

square test were used to compare categorical data. In normally

Table 1. Socio-demographic and descriptive characteristics.

distributed data, the independent-samples t-test was employed
to make inter-group comparisons, and the dependent-samples
t-test was used to make intra-group comparisons. The Mann-
Whitney U test was used to compare data that did not show nor-
mal distribution. To present the analysis results, median values
(minimum-maximum) were used for non-normally distributed
data, meantstandard deviation values were employed for nor-
mally distributed data, and frequency (percentage) values were
utilized for categorical data. The confidence interval was deter-
mined to be less than 0.05.

Ethical considerations

Ethics committee approval of the research was obtained from
the Non-Interventional Clinical Research Ethics Committee
of a state university (approval date: October 7, 2022, and deci-
sion number: 126/38).

RESULTS

The comparison of the participants’ sociodemographic and
descriptive characteristics indicated that mean age, body mass
index (BMI), and frequency of menopausal symptoms were
similar in both groups. The education level of the women in the
experimental group was higher, and the majority of them were
in their postmenopausal period for 5 years or more (Table 1).

The anxiety and quality of life levels of women in the man-
dala coloring and control groups were analyzed using their mean
scores on the pre-test and post-test applications of the STAI and
MENQOL scales, and intra-and inter-group comparisons were made.

| Manddacoloringgroup(n-32) Control group (n=35)

Age 54.31+5.78 (43-65) 53.08+3.92 (44-60)
%
BMI
Normal 8 25 10 28.6
Overweight 9 28.1 10 28.6
Obese 15 46.9 15 42.9
Education status
Secondary education 15 46.9 20 57.1
High school and above 17 53.1 15 42.8
Menopausal period
Less than 5 years postmenopause 13 40.6 18 514
5 years or more postmenopause 19 59.3 17 48.5
Frequency of experiencing menopause symptoms
Weekly 17 53.1 24 68.5
Monthly 15 46.9 11 314

Rev Assoc Med Bras. 2024:;70(6):e20240059
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The intra-group comparisons of STAI-S scores of the partic-
ipants in the mandala coloring group indicated that their mean
post-test STAI-S score (29.71%5.22) was lower than their
mean pre-test score (42.9014.29) and that the difference was
significant (p<0.001). There was no statistical difference between
the mean scores of the participants in the control group from
the pre-test and post-test applications of the STAL-S (41.22+1.47
and 41.02£1.20, p>0.05).

The inter-group comparisons of the mean pre-test STAI-S
scores indicated that there was no significant difference between
mandala coloring (42.9014.29) and control groups (41.22+1.47)
(p>0.05). However, the mean post-test STAI-S score of the
participants in the mandala coloring group (29.71£5.22) was
significantly lower than that of the participants in the control

group (41.021.20) (p=0.000) (Table 2).

The intra-group comparison of MENQOL subscale scores
indicated that the mean post-test scores of the mandala coloring
group from the vasomotor, psychosocial, physical, and sexual
subscales (0.86%0.97, 0.53%0.61, 0.79+0.84, and 0.92+1.24,
respectively) were lower than their mean pre-test scores from
the same subscales (1.79%+1.76, 1.49+1.39, 1.72+1.38, and
1.95+1.82, respectively) and that the difference was statistically
significant (p<0.05). There was no statistical difference between
pre-test and post-test MENQOL vasomotor, psychosocial, phys-
ical, and sexual subscale scores in the control group (p>0.05).

The inter-group comparison of MENQOL subscale scores
showed that there were differences between the mandala col-
oring and control groups in terms of their mean pre-test and
post-test vasomotor, psychosocial, physical, and sexual sub-

scale scores (p<0.05). It was observed that the mean pre-test

Table 2. Intra- and inter-group comparisons of the mean state-trait anxiety inventory and menopause-specific quality of life questionnaire scores
obtained by the participants in the mandala coloring and control groups.

Mandala coloring

Control group

group (n=32) (n=35)

STAI-S
Pre-test 42.90+4.29 41.22+1.47 t=2.174 p=0.33
Post-test 29.71£5.22 41.02+£1.20 t=-12.458 p=0.000
£ t=10.533 t=1.022
P, p=0.000 p=0.314

MENQOL-vasomotor domain
Pre-test 1.79£1.76 2.85+0.77 t=-3.242 p=0.002
Post-test 0.86£0.97 2.92+0.74 t=-9.755 p=0.000
£ t=3.154 t=-1.022
P, p=0.004 p=0.314

MENQOL-psychosocial domain
Pre-test 1.49+£1.39 2.28+0.54 t=-8.121 p=0.003
Post-test 0.531£0.61 2.32+0.57 t=-12.306 p=0.000
£ t=38.727 t=-1.435
P, p=0.001 p=0.160

MENQOL-physical domain
Pre-test 1.72+1.38 2.47£0.50 t=-2.993 p=0.004
Post-test 0.79+£0.84 2.48+0.50 t=-10.068 p=0.000
£ t=3.797 t=-1.160
P, p=0.001 p=0.254

MENQOL-sexual domain
Pre-test 1.95+1.82 3.30+0.83 t=-3.933 p=0.000
Post-test 0.92+£1.24 3.26£0.79 t=-9.036 p=0.000
£ t=3.456 t=1.675
P, p=0.002 p=0.103

t*: independent-samples t-test; t**: dependent-samples t-test. p,: intra-group comparisons; p,: inter-group comparisons; STAI-S, STAI-T: state-trait anxiety

inventory; MENQOL: the menopause-specific quality of life questionnaire.
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and post-test MENQOL subscale scores of the control group
were higher than those of the mandala coloring group (Table 2).

DISCUSSION

‘The groups in this study were almost similar in terms of sociodemo-
graphic and descriptive characteristics (age, BMI, education level,
menopausal period, frequency of menopausal symptoms, etc.), which
supported the reliability of the study. The results of the study were
similar to those of other national and international studies®'****!.

In this study, the mean STAI scores of the participants who did
mandala coloring decreased significantly compared with those of
the control group. In a study conducted with 31 pregnant women,
Amelia et al. reported that anxiety scores decreased significantly in
women who drew and colored mandalas compared with those of
the control group?. Yakar et al. conducted a quasi-experimental
study with 12 women with breast cancer for 8 weeks and found
that the anxiety scores of the participants who received mandala
art therapy decreased significantly compared with those before
the intervention®. In their study with 40 nurses, 37 of whom
were female, Maguire et al. reported that mandala coloring for
20 min during breaks reduced their anxiety?. Akbulak and Can
conducted a quasi-experimental study with 84 participants to
examine the effect of mandala coloring on reducing the stress
experienced by women with early-stage breast cancer during their
first chemotherapy session and found that mandala coloring sig-
nificantly reduced their anxiety levels®. In a quasi-experimental
study with 200 patients diagnosed with multiple sclerosis, 55%
of whom were female, Barati et al. reported that mandala color-
ing for 4 weeks significantly reduced anxiety scores®.

The increase in vasomotor symptoms and sleep disturbances in
menopause potentiates depression, sleep difficulty, decreased sleep
quality with advancing age, as well as moderate to severe climac-
teric symptoms, which can affect cognitive function?. Different
aspects such as a decline in hormonal levels, vaginal dryness, gen-
ital atrophy with pain, and fear of meeting their partners’ expec-
tations contribute to the progressive decline in sexual activity™.
Additionally, depression and vasomotor symptoms may affect these
women'’s sexual activities, their spouses” health problems, or mar-
ital problems®. In this study, the menopause-specific quality of
life of participants who did mandala coloring was evaluated, and
MENQOL vasomotor, psychosocial, physical, and sexual subscale
scores decreased significantly compared with those of the control
group. There was no study in the literature on the examination of
the effect of mandala coloring on menopause symptoms in women
in the climacteric period, and the results of our study were parallel
to the results of studies conducted with alternative methods used to

improve the quality of life of women in the climacteric period**.

5

The results of many studies conducted to date have sup-
ported the application of mandala coloring, which is among the
art therapy methods, in the treatment of various health prob-
lems. It has been reported in the literature that the effectiveness
and reliability of this method have not been reduced by any
complications. Mandala, which is an integrative body—mind
education method, created a meditative effect with its repeti-
tive patterns and symmetry, increased psychological well-be-
ing by developing awareness, and also demonstrated its anxi-
ety-reducing effect. This, in turn, contributed to a significant
decrease in STAI and MENQOL subscale scores. Therefore,
mandala coloring can be recommended as an effective method
to reduce anxiety and menopause-specific symptoms during the
climacteric period and improve quality of life.

The results of this randomized controlled trial apply only to
the women in this research and cannot be generalized to others.
The lack of high-quality RCTs and quasi-experimental studies
testing these hypotheses limits the generalization of our results.

CONCLUSION
Our study data show that mandala coloring reduces mean STAI-S
and MENQOL vasomotor, psychosocial, physical, and sexual sub-
scale scores of women in the climacteric period and that this prac-
tice is an effective intervention that can be used to alleviate anxiety
symptoms in the climacteric period and to improve menopause-spe-
cific quality of life. Mandala coloring, which has a therapeutic
effect, is recommended to be widely used in such populations.
Mandala painting can be applied in more sessions and its
effect can be evaluated. The effect of unstructured mandala
coloring and structured mandala coloring can be compared.
In addition, by comparing different art therapy methods with
each other, the method that is effective in reducing psycholog-
ical symptoms can be investigated.
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Relationship between polycystic ovary syndrome and high

periostin level

Semra Eroglu™ @, Elcin Kal Cakmakliogullari?

SUMMARY

OBJECTIVE: There is growing evidence suggesting a relationship between periostin levels, inflammation, and ovarian dysfunction. In this prospective
case-control study, we aimed to investigate serum periostin levels and their relationship with metabolic parameters in patients with polycystic ovary

syndrome.

METHODS: We conducted a prospective case-control study involving 45 polycystic ovary syndrome patients and 45 control subjects, matched in a
1:1 ratio. Serum samples collected from both study and control groups were analyzed using enzyme-linked immunosorbent assay.

RESULTS: The demographic characteristics were similar between the polycystic ovary syndrome and control groups (p>0.05). Periostin levels were
significantly higher in patients with polycystic ovary syndrome compared with the control group (4.6742.46 vs. 2.60+1.41 ng/mL, respectively; p=0.000).
CONCLUSION: Our study revealed a significant elevation in periostin levels among polycystic ovary syndrome patients compared with controls. These
findings suggest that periostin could serve as a potential marker for assessing disease severity in polycystic ovary syndrome patients.
KEYWORDS: Polycystic ovary syndrome. Periostin. Inflammation. Insulin resistance.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is the most common
endocrinopathy in women during the reproductive period.
Patients who meet at least two of the criteria of oligoan-
ovulation, polycystic ovary appearance on ultrasound, and
clinical or biochemical hyperandrogenism are diagnosed
with PCOS!. Chronic inflammation is thought to play a
role in pathophysiology. These patients suffer from insulin
resistance (IR), obesity, dyslipidemia, infertility, and men-
strual irregularities in their lives. The prevalence of obesity
varies between 12.5 and 100% in publications®. In addi-
tion, there is an increase in the risk of type 2 diabetes, car-
diovascular diseases, and metabolic syndrome (MS) with
advancing age**.

DPeriostin is a matricellular protein that is embryonically
expressed. It has been previously detected in bone, heart, teeth,
uterus, and breast tissues’. The function of periostin is thought
to be cell adhesion, migration, proliferation, and differentia-
tion®. It is known that it survives longer than normal cells in
hypoxic environments’. Periostin-secreting cells have been shown
to increase paracrine tissue repair®. The relationship between
PCOS, obesity, and chronic inflammation has been increas-

ing in recent years”!. It has been shown that periostin level

increases with inflammation and IR"'. It has been revealed that
periostin may be involved in some metabolic diseases through
JNK-mediated suppression of fatty acid oxidation in the liver'2.
Subsequently, periostin levels were shown to be strongly associ-
ated with triglycerides (TG) metabolism, chronic inflammation,
and IR". In addition, high glucose concentrations may also
increase periostin expression. Besides this, studies on periostin
in gynecology are increasing. Studies have shown that periostin
increases in endometrial tissue in the midproliferative and early
secretory phases and decreases in the late proliferative and late
secretory phases. It has been suggested that periostin may play
a role in implantation in the endometrium'.

In the literature, a few studies have examined the PCOS and
periostin relationship'"">. The aim of this study was to deter-
mine the serum periostin level in PCOS patients and examine

its relationship with metabolic parameters.

METHODS

This is a prospective case-control study. Women between the
ages of 18 and 45 years who applied to Karabuk University
Training and Research Hospital Gynecology Polyclinic between
April 2017 and June 2017 were included in the study. In this
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study, the participants were designated as the PCOS group
(n=45) or control group (n=45) on a 1:1 ratio. The study pro-
tocol was approved by the ethics committee of the Medical
Faculty of Karabuk University.

Polycystic ovary syndrome was diagnosed according
to the 2003 Rotterdam European Society for Human
Reproduction and Embryology (ESHRE)/American Society
for Reproductive Medicine (ASRM) PCOS Consensus
Workshop Group diagnostic criteria'. According to the NIH
recommendation, there are four PCOS phenotypes evaluated:
type A (hyperandrogenism, chronic anovulation, and poly-
cystic ovaries); B (hyperandrogenism and chronic anovula-
tion without polycystic ovaries); C (hyperandrogenism and
polycystic ovaries); and D (chronic anovulation and poly-
cystic ovaries without hyperandrogenism)>'¢. In this study,
the PCOS group consisted of phenotype-A patients. Pelvic
ultrasound and standard gynecological examinations were
performed by the same physician. All participants gave writ-
ten informed consent.

The control group consisted of healthy individuals with
regular menstrual periods, normal ovaries on ultrasonographic
evaluation, and normal hormonal status who were matched for
age and body mass index (BMI). Among the exclusion criteria
were pregnancy status, malignancy history, hypothyroidism,
hyperprolactinemia, Cushing’s syndrome, congenital adrenal
hyperplasia, inflammatory disease history, androgen-secreting
tumor, active infection, and receiving treatment for PCOS or
acne, including oral contraceptives, antidiabetics, acne or eyes
solutions, glucocorticoids, anti-obesity, and ovulation induction
agents. Age, height, weight, BMI, and menstruation findings
were collected and recorded for all of the subjects. The BMI
was calculated by dividing the weight (kg) by the square of
the height (kg/m?).

Sample processing

Blood samples were retrieved from all of the participants
on the second and third days of the menstrual cycle after
8-12 h of overnight fasting. For the laboratory parameters,
the ADVIA 1800 system (Siemens Healthcare Diagnostics
Inc., Tarrytown, NY, USA) was used to evaluate the fasting
and non-fasting glucose, TG, total cholesterol, high-density
lipoprotein (HDL), and low-density lipoprotein (LDL) levels.
IR was determined using the homeostatic model assessment
of insulin resistance (HOMA-IR) index using the following
formula: a [Fasting insulin (WU/mL) x Fasting Glucose (mg/
dL)/405]. The serum periostin levels were stored at -70°C and
determined by enzyme-linked immunosorbent assay (ELISA)
(Fine test, Wuhan, Hubei, China).

2

Statistical analysis

The SPSS 22 program was used for data analysis (IBM, NY,
USA). The minimum sample size was calculated as 45 per
group based on o error of 0.05, power of 0.90, and effect
size of 0.7V,

The Kolmogorov-Smirnov test was used to determine nor-
mal distribution of the variables. As the data followed a nor-
mal distribution, the Student’s t-test was applied to compare
the clinical and laboratory parameters. The Pearson correlation
analysis was performed to investigate the relationship between
the variables. p<0.05 was considered statistically significant.

RESULTS

Demographic and laboratory parameters of the PCOS and
control groups are shown in Table 1. The mean age and BMI
were similar in the PCOS and control groups (p=0.52 and
p=0.864). Serum glucose levels and LDL cholesterol levels
were observed to be significantly higher in the PCOS group
compared with the control group (p=0.042 and p=0.03,
respectively).

The levels of periostin in the patients with PCOS and con-
trol groups were found as 4.6712.46 and 2.60%1.41 ng/mlL,
respectively. The increased level of periostin in PCOS was also
statistically significant (p=0.000).

There were no statistically significant correlations between
periostin and metabolic variables according to correlation tests

(Table 2).

DISCUSSION

In this study, serum periostin levels were found to be sig-
nificantly higher in PCOS patients. Hyperandrogenism and
IR, which are involved in the pathophysiology of PCOS, are
thought to be accompanied by chronic low-grade inflamma-
tion and are responsible for the reproductive and metabolic
dysfunction in PCOS®. While polycystic ovarian morphology
occurs intrauterinely, IR is usually the postnatal activating fac-
tor. Increased serine phosphorylation in the insulin receptor
and disruption of the insulin signaling pathway to the ovary
were seen as the primary cause. IR causes hyperinsulinemia
by increasing ovarian androgen secretion or LH secretion’.
Findings support some degree of IR in many women with
PCOS. Maffazioli and colleagues identified the prevalence of
MS in women with PCOS as 27.4%, with hypertension pres-
ent in 10.9%. The prevalence of MS among normal weight,
overweight, and obese women with PCOS was found to be
17.6, 22.6, and 33.9%, respectively’. The prevalence of MS
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Table 1. Comparison between patients with polycystic ovary syndrome and the control group according to laboratory parameters.

PCOS group (n=45)
Meanztstandard deviation

Control group (n=45)
Meanzstandard deviation

p-values

Age (years, meanzSD) 22.40+5.46 23.02+4.30 0.52
Periostin (ng/mL) 4.67+2.46 2.60£1.41 0.000
Body mass index (kg/m?) 24.10£9.28 23.65+£10.2 0.864
Insulin (mmol/L) 19.26+9.48 17.2448.64 0.074
Serum glucose (mmol/L) 88.92+5.64 84.26+9.26 0.042
HOMA-IR 4.15£3.26 3.85£3.84 0.146
Serum cholesterol (mg/dL) 164.26+31.26 156.844+42.84 0.120
LDL cholesterol (mg/dL) 102.04+21.34 93.40+24.26 0.03
HDL cholesterol (mg/dL) 62.22+24.28 63.44+26.42 0.74
Triglycerides (mg/dL) 110.2448.94 102.26+11.24 0.06
FSH (1U/L) 7.461+4.42 8.52+3.24 0.89
LH (IU/L) 9.5245.28 8.62+4.42 0.06
Estradiol (pg/mL) 58.46+34.28 55.24+36.27 0.82
Total testosterone (ng/mL) 49.26+21.44 44.35428.24 0.76

The parametric variables are shown as mean£SD, median. p-values were obtained using the Student’s t-test. p<0.05 was considered statistically
significant. HOMA-IR: homeostatic model assessment-insulin resistance; LDL cholesterol: low-density lipoprotein; HDL cholesterol: high-density

lipoprotein; FSH: follicle-stimulating hormone; LH: luteinizing hormone.

appears to have increased in normal-weight individuals with
PCOS compared with the general population. In this con-
text, it will not be sufficient to address only menstrual irreg-
ularities and infertility issues in PCOS patients encountered
in clinics. There is a need for new modalities to prevent or
delay the formation of MS. Current treatments are aimed
at addressing symptoms rather than resolving the cause of
PCOS. For example, although ovulation can occur with ovu-
latory agents in PCOS, the chances of pregnancy can still
be low. This is presumed to be due to the different effects of
genetic and morphological changes on endometrial receptiv-
ity'*. Therefore, different markers affecting the endometrium
may play a role in physiology. The complexity of PCOS still
remains a mystery.

Polycystic ovary syndrome has been divided into four phe-
notypes based on clinical or biochemical hyperandrogenism,
ovulatory dysfunction, and polycystic ovarian morphology'®.
Differences in treatment methods in long-term PCOS fol-
low-up studies may reveal factors affecting the progression to
MS. Baracat et al. emphasized that anovulation and hyperan-
drogenism are necessary for the diagnosis of PCOS and argued
that treatments may differ according to PCOS phenotypes.
For example, letrozole may not be suitable for Phenotype C,
as indicated by OKS Phenotype D'. In a study on 310 PCOS
patients followed for 6 years, Soarez et al. used metformin for
those with IR, and combined oral contraceptive (COC) and

3

Table 2. Correlation between periostin level and laboratory parameters
in polycystic ovary syndrome patients.

Body mass index (kg/m?) gzgggg
HOMA-IR r;foifg‘
Serum cholesterol (mg/dL) ;ggﬁi
LDL cholesterol (mg/dL) pr:ggso
HDL cholesterol (mg/dL) :;825
Triglycerides (mg/dL) ;Zggé
FSH (IU/L) ;811?5
H (IU/L) r;foifﬁ

p<0.05 is statistically significant.

antiandrogen drugs for those without MS or reproductive
desire, for menstrual regulation and hirsutism treatment, com-
paring them with the control group. Significant increases in
the visceral adiposity index (VAI), indicating type 2 diabetes
mellitus (DM) and cardiovascular risk, were observed only in
Phenotype A. Despite treatment, there was no decrease in the
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risk of type 2 DM and MS in Phenotype A. The frequency of
MS was found to be unchanged in all types except Phenotype
D*. Phenotype D is considered the mildest type, and we believe
that lifestyle changes and appropriate treatment can prevent
future morbidities.

In another study, Iwata et al. divided PCOS patients into
three groups in their treatment scheme: COC, Metformin,
and COC+Metformin. Ultimately, they found that IR
improved only in PCOS patients given Metformin treat-
ment alone. No improvement in IR was observed in those
using Metformin+COC treatment. However, using COC
alone showed an improvement in acne, Ferriman-Gallwey
index, and menstrual cycle index and a decrease in testoster-
one and androstenedione levels'”. After that, Medeiros et al.
published an article about dysglycemia prediction in PCOS
patients. They enrolled 648 PCOS and 330 control subjects.
In non-PCOS women, low levels of thyroid-stimulating hor-
mone (TSH) and high levels of testosterone predict estimated
average glucose (EAG), whereas in PCOS Phenotype A, low
HDL cholesterol (HDL-C) and high estradiol levels predict
EAG. In Phenotype D, EAG is predicted with high HDL-
C. Finally, anthropometric, hormonal, and lipid parameters
did not provide much benefit in predicting dysglycemia.
The authors emphasized the need to evaluate outcomes across
different phenotypes of PCOS™.

Similar to our study, Chen et al. demonstrated that peri-
ostin levels are elevated in PCOS patients and that there is
a positive correlation between periostin and HOMA-IR'.
Previous research has suggested that insulin may stimulate
the theca cells of the ovary to produce excess testosterone,
leading to clinical symptoms of hyperandrogenism such as
acne, hirsutism, and alopecia'®. Therefore, it is plausible to
speculate that increased periostin levels may contribute to the
development of IR in women with PCOS and play a role
in the pathogenesis and clinical manifestations of the syn-
drome. Elevated periostin levels and chronic inflammation
may explain hyperandrogenism. In Chen et al’s study, glu-
cose and LDL levels were significantly higher in the PCOS
group, while HOMA-IR levels were independently associ-
ated with periostin. Moreover, periostin was positively cor-
related with BMI, uric acid, and HOMA-IR". However, in
our study, no significant relationship was found between met-
abolic parameters and periostin levels. Similarly, Gonulalan
et al. also found no correlation between periostin and meta-
bolic parameters®. Our findings are consistent with the exist-
ing literature. Based on these results, we believe that perios-
tin levels may contribute to the pathophysiology of PCOS
through chronic inflammation.

4

Periostin is a protein secreted from fibroblasts, which
are a component of the extracellular matrix. It is known to
be secreted from the lung, breast, thyroid, placenta, ovary,
skin, and periodontal ligaments’. Its role in promoting the
occurrence of various diseases is to activate different signal-
ing pathways by combining with integrins. Recent studies
have shown that periostin may be associated with inflam-
mation, IR, glucose, and lipid metabolism. In addition,
increased periostin expression was observed in the liver of
obese rodents and humans and was associated with hepa-
tosteatosis and hypertriglycidemia. Periostin overexpression
was linked to decreased expression of peroxisome prolifera-
tor-activated receptor o (PPAR®) protein®. Fatty acid oxi-
dation caused by dyslipidemia can promote TG expression
in the liver, while excessive activation of [NK signaling leads
to the development of fatty liver, obesity, and IR?. Lu et al.
revealed that periostin may be involved in some metabolic
diseases through JNK-mediated suppression of fatty acid
oxidation in the liver'?. Subsequently, periostin levels were
shown to be strongly associated with TG metabolism, chronic
inflammation, and IR". In addition, high glucose concen-
trations may also increase periostin expression. Glucose is
the main redox substrate of cells in the mononuclear cir-
culation. In this process, the formation of reactive oxygen
species (ROS) is induced. This leads to the activation of
NF-kB, the transcription factor that is associated with the
expression of pro-inflammatory mediators such as TNF or
IL-6%'. Additionally, the hyperglycemic state may promote
the secretion of steroidogenic molecules, which may result
in hyperandrogenemia®.

It is believed that periostin plays an active role in the
female reproductive system. Studies have shown that peri-
ostin is involved in various reproductive processes'*?.
For instance, Hiroi et al. demonstrated in mice that peri-
ostin is crucial for implantation. Additionally, periostin
mRNA levels in human endometrium fluctuate throughout
the menstrual cycle, with significant increases during the
mid-proliferative and early secretory phases and decreases
during the late proliferative, mid-secretory, and late secretory
phases. This suggests that periostin expression is regulated
by ovarian steroid hormones in both rat uterus and human
endometrium®. Furthermore, periostin mRNA levels have
been monitored in the endometrium of pregnant sheep at
12-14 days, indicating a potential role for periostin in pro-
moting trophoectoderm cell retention and migration, par-
ticularly in sheep treated with progesterone*. Subsequent
studies have demonstrated that periostin enhances migra-

tion, adhesion, and invasion of endometrial tissues in the
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context of endometriosis®. In addition, periostin levels have
been found to vary in cases of spontaneous abortion com-
pared with voluntary abortions, suggesting a potential role
for periostin in early pregnancy maintenance®. In our pre-
vious study, while serum periostin levels were lower in the
spontaneous abortion group compared with the voluntary
abortion group, tissue values were found to be similar'.
Collectively, these findings indicate that periostin may act
as a regulatory molecule in the female reproductive system,
potentially influencing menstrual cycles, ovulation, and early
pregnancy processes.

This study represents one of the initial investigations on
periostin levels among patients with PCOS, thereby enrich-
ing our understanding of the interplay between PCOS patho-
physiology, inflammation, and IR. Nevertheless, it is import-
ant to note that variations across different PCOS phenotypes
were not explored in this study. In future studies, to compre-
hend whether elevated periostin leads to PCOS or if periostin
levels elevate due to IR in PCOS, structural alterations that
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The impact of herbal treatments on cervicovaginal human
papillomavirus infection: a systematic review and meta-analysis

Nuran Genctlirk! ©, Aysu Yildiz Karaahmet?* ©, Dilan Comert?

SUMMARY

OBJECTIVE: This systematic review and meta-analysis aimed to investigate the effects of herbal treatments on cervicovaginal human papillomavirus
infection.

METHODS: A comprehensive literature search was conducted in PubMed, Scopus, Science Direct, and the Cochrane Library until December 2023,
following Cochrane guidelines. Data were analyzed using the Review Manager computer program (Version 5.4.1).

RESULTS: Five randomized controlled trials involving a total sample size of 662 women were included in the study. The pooled odds ratio for individuals
testing negative for human papillomavirus after herbal intervention among human papillomavirus-positive patients was 1.86 (95% confidence interval
(C1)0.64-5.43), according to the fixed-effects model. Three out of the five studies indicated a significant relationship. The relationship between positive
human papillomavirus infection and herbal treatments, measured by the fixed-effects model, resulted in a pooled odds ratio of 0.41 (95%CI1 0.17-
1.01), reporting a significant association (p=0.05). Subgroup analysis revealed a significant reduction in the relationship between herbal treatment
and atypical squamous cells of undetermined significance (OR 0.16, 95%C10.03-0.88, p=0.04) but no significant impact on the relationship between
herbal treatment and low-grade squamous intraepithelial lesion (OR 0.33, 95%CI 0.01-8.77, p=0.51).

CONCLUSION: The meta-analysis suggests that herbal treatments reduce human papillomavirus infections. While herbal treatments show a
significant reduction in atypical squamous cells of undetermined significance, they do not significantly impact the regression of low-grade squamous

intraepithelial lesions.

KEYWORDS: HPV infection. Cervicovaginal lesions. Herbal. Treatment. Randomized controlled trial.

INTRODUCTION

According to the 2020 cancer statistics from the Global
Cancer Observatory (GLOBOCAN) by the International
Agency for Research on Cancer (IARC), cervical cancer is
the fourth most common cancer globally'. Human papillo-
mavirus (HPV) is the most prevalent sexually transmitted
infection and forms the foundation for the development of
cervical cancer neoplasia. HPV is detected in 99.7% of cer-
vical cancer cases®. A large portion of HPV cases resolves
spontaneously without any symptoms>®. The World Health
Organization (WHO) estimates the global prevalence of
HPV to be between 9 and 13% of the population®*. While
prophylactic vaccines effectively prevent new infections,
they do not eliminate existing infections’. HPV infections
can be treated with methods such as laser, conization, and
surgery. Invasive treatments are generally effective in high-
grade intraepithelial lesions (HSIL) cases. However, these

invasive treatments may have various side effects, such as early

delivery, late miscarriages, cervical stenosis, and the possibil-
ity of recurrence®. Therefore, there is a need for non-invasive
treatments that can eliminate lesions and HPV infections’.
As one of these non-invasive methods, herbal treatments are
reported to be effective in clearing HPV and reducing abnor-
mal cytology associated with HPV?®’.

This systematic review and meta-analysis aimed to examine
the impact of herbal treatments on cervicovaginal HPV infec-
tion. This study represents the first meta-analysis solely evalu-
ating the effectiveness of herbal treatments. The meta-analysis
of randomized controlled trials (RCTs) on herbal treatments
for patients with cervicovaginal HPV infection was conducted

to obtain more concrete results.

METHODS

A systematic review and meta-analysis were conducted to

evaluate the impact of herbal treatments on cervicovaginal

Y|stanbul University-Cerrahpasa, Faculty of Health Sciences, Department of Midwifery — istanbul, Turkey.
2Halic University, Faculty of Health Sciences, Department of Midwifery - istanbul, Turkey.
3Istanbul University-Cerrahpasa, Graduate Education Institute, Department of Midwifery, Doctoral Program - istanbul, Turkey.

*Corresponding author: aysuyildiz@halic.edu.tr

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on March 05, 2024. Accepted on March 17,2024.

Rev Assoc Med Bras. 2024;70(6):e20240141


https://doi.org/10.1590/1806-9282.20240141
https://orcid.org/0000-0001-9906-4888
https://orcid.org/0000-0003-1134-9016
https://orcid.org/0000-0001-9008-9675
mailto:aysuyildiz@halic.edu.tr

Herbal treatments on cervicovaginal human papillomavirus infection

HPV infection. The study aimed to address the following
questions:
1. What is the effect of herbal treatments on the treatment
of HPV infection?
2. What is the impact of herbal treatments on cytological

regression?

Protocol registration

The PRISMA (preferred reporting items for systematic reviews
and meta-analysis statement) guidelines was followed in pre-
paring this systematic review and meta-analysis. Throughout
the study, there were no instances requiring deviation from the
protocol, and the study was concluded following the protocol
registered in the PROSPERO database (CRD42023491610).

Eligibility criteria
The selection of studies adhered to the following criteria
(PICOS): Participant (P): Women with cervicovaginal HPV
infection. Intervention (I): Herbal interventions, including
(1) oral polyphenon E; (2) curcumin vaginal capsule; (3) vag-
inal spray containing olive oil; (4) myrtle vaginal suppository;
(5) oral epigallocatechin gallate (EGCG); and (6) their com-
binations. Comparison (C): Comparison with a placebo or a
group not receiving any treatment. Outcomes (O): (1) Results
related to the effectiveness of herbal treatments on the treatment
of HPV infection and (2) results related to the effectiveness
of herbal treatments on cytological regression. Study Design
(S): Experimental randomized controlled studies published
in English and Turkish until December 2023 were included.
Exclusion criteria encompassed individuals under 18 years
old, pregnant and breastfeeding women, those with known or
suspected cervical cancer, HIV-positive patients, individuals
with known allergies to herbal methods, animal studies, stud-
ies with unavailable full texts, and all studies not related to
herbal treatments and incorporated theoretical studies, edito-
rial comments, non-experimental studies such as only proto-
col studies and review papers, and articles using measurement
tools with questionable validity. The inclusion of studies was

limited to those with results or outcome tables available in
English or Turkish.

Search strategy
For this systematic review, the literature search was conducted
until December 20, 2023, using databases such as PubMed,
Scopus, Science Direct, and the Cochrane Library.

The keywords included “HPV infection” OR “human
papillomavirus” OR “cervicovaginal lesions” AND “curcumin”

OR “polyphenon E” OR “myrtle” OR “epigallocatechin
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gallate” OR “herbal treatment.” Additionally, systematic
reference lists of articles and previous systematic reviews

were searched.

Selection of studies and data extraction

Data were extracted by one reviewer (DC) using a data extraction
form and checked by a second reviewer (AYK). Discrepancies
between the two were resolved by a third researcher (NG).
General characteristics of the studies (e.g., author, country,
publication year, and study design), average age of partici-
pants, sample size of groups, type of intervention, duration of
follow-up, intervention method, and primary outcome vari-

ables were included for each study (Table 1).

Quality assessment

Bias risk was assessed for seven domains: random sequence
generation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, incomplete
outcome data, selective reporting, and other biases. Other bias
sources of this study included fundamental group imbalances
and potential confounding factors. The risk of bias for each
study was assessed as low, high, or unclear. The bias assessment
was independently conducted by two researchers (AYK and
DC), and in case of disagreement, the researchers reviewed the
full text together to reach a consensus.

Data analysis

The relationships between herbal treatments and HPV param-
eters were estimated using pooled odds ratios (OR) and 95%
confidence intervals (CI) with the Mantel-Haenszel method.
Heterogeneity between studies was assessed using Cochran’s
Q test and Higgins’ I?, where I? greater than 50% indicated
significant heterogeneity. Random-effects results were consid-
ered when 12 was greater than 50%, and fixed-effects results
were considered when 1% was less than or equal to 50%. Various
sensitivity analyses were conducted to assess the robustness of
our results, excluding some articles considered of low quality.
All analyses were performed using Review Manager 5.4.1 (The
Nordic Cochrane Center, Copenhagen, Denmark). All tests
were two-tailed, and a p-value less than 0.05 was considered
statistically significant.

RESULTS

Study selection
Figure 1 presents the PRISMA flowchart summarizing the
literature search and study selection process. The remaining

Rev Assoc Med Bras. 2024:70(6):20240141
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Table 1. Features of the included studies.

References, Study Study . Intervention Intervention time | Control
. . Age Sample size Outcomes
country design period type and method group

1 ®
Peirvisiio HPV clearance:
[200 mg - )
. . . Intervention group:
epigallocatechin Time: 3 months )
. 17/20; Control
June Intervention: Intervention: gallate (EGCG), Method: Oral roun: 5/20
Aragona 2022to | 37.35%2.60 | 400 pgfolic Pervistop® group: >/
2 RCT - 20 ) Control Cytological
etall Italy August Control: Control: 20 acid (FA), 1 mg (200 mg regression
2022 37.65+£2.48 ’ vitamin B12, epigallocatechin ere )
and 50 mg gallate) once daily It eniion group:
e 3/20; Control
hyaluronic acid roup: 15/20
(HA)] sroup:
Time: 3 months
November | Intervention: Intervention: Me;jss(;szigovr?gsmal HPV clearance:

) " : : )
leal;htar RCT 2016to 31.12_7.?2 27 Myrtle ————. Placebo Intervenjuon group:
etal’, Iran December Placebo: Placebo: 25 60 vaginal 25/27; Placebo

2017 33.58+6.58 : aginat group: 17/25
suppositories in
total
HPV clearance:
Intervention group:
Intervention: Intervention: LS [Flea o
Baleka July 2015 41.6410.6 ' 168 ’ Time: 6 months group: 61/159
Mutombo RCT to July S ) Antiviral AV2© Method: spraying | Placebo Cytological
et al., Congo 2017 Pllicle: Pl spray on cervix regression
w 42.4+£11.1 159 : )
Intervention group:
5/168; Placebo
group: 13/159
Garcia Intervention: Intervention: Time: 4 months HPV clearance:
etal.”, 28.48+8.78 ’ Method: oral once Intervention group:
United States HET A Placebo: P\ac:blo 41 Poljaieron daily, Polifenon E Placebo 10/41; Placebo
of America 28.27£8.05 ’ 800 mg group: 12/41
Intervention: Time: 4 months .
o ] . HPV temizleme:
Basu et 4118 37.5 Intervention: Method: Curcumin Er e e sreuE:
. C RCT N/A (35.8-39.2) 79 Curcumin vaginal capsule Placebo ) :
India 75/79; Placebo
Placebo: 38.3 Placebo: 82 (500 mg per rouD: 81/82
(35.7-38.9) application) group:

RCT: randomized control trials; N/A: data not reported.

21 full-text articles were assessed for eligibility, and five arti-
cles that met the criteria for RCTs were included in the anal-

ysis (Figure 1).

Study characteristics

This systematic review and meta-analysis encompass five stud-
ies involving a total of 662 women, aiming to examine the
impact of herbal treatments on cervicovaginal HPV infection.
The studies were conducted in India'®, the United States'!,
Iran’, Congo'?, and Italy®®. The study design for all included
studies was RCTs. Table 1 provides a summary of the char-
acteristics of the studies. In all studies within the scope of
this review, herbal treatments were applied to women in the
intervention group. The efficacy of herbal treatments on cer-
vicovaginal HPV infection was assessed in all studies. In the

control group, Aragona et al.! did not administer any inter-

7,10-12 ¢

vention, while the other four studies implemented a pla-

cebo intervention.

Quality of bias assessment

Except for one study®?, all studies established a sufficient
method for randomly assigning participants to cognitive-be-
havioral intervention groups. Therefore, we assessed the risk
of bias as low in this domain for these studies. Except for
Aragona et al.,! all studies reported sufficient allocation con-
cealment for randomization and were evaluated as having a
low risk of bias, except for one study'' where dropouts were
balanced between intervention and control groups or were
considered to have a low risk of bias due to the small number
of dropouts that would not significantly impact the study.

3
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In three studies included in the meta-analysis'®'?

, we con-
sidered a high risk of bias because they discussed significant
results, including adverse outcomes, and matched the reports
in their records. For each included study, we explained sig-
nificant concerns about other potential sources of bias not
addressed in the above categories. Specifically, we sought a
conflict of interest statement and a funding source. None of

the studies reported any other bias risk.

Meta-analysis

The meta-analysis results depicting the relationship between
herbal interventions and HPV infection in women were pre-
sented as a forest plot. All included studies reported an asso-
ciation between herbal interventions and testing negative
for HPV after the application to individuals initially testing
positive. The measurements of the relationship between HPV
and herbal treatments in the selected studies varied between
0.23 (95%CI 0.03-2.12) and 17.00 (95%CI 3.46—-83.44).
These studies showed a significant degree of heterogene-
ity (I2:76, p=0.002). According to the fixed-effects model,
the pooled OR was 1.86 (95%CI 0.64, 5.43). Among the
five studies, three demonstrated a significant relationship
between herbal treatment and HPV infection (Figure 2a).

All included studies reported an association between herbal
interventions and a positive assessment for HPV infections.
Measurements of the relationship between HPV and herbal
treatments in the selected studies varied between 0.06
(95%CI 0.01, 0.29) and 1.28 (95%CI 0.48, 3.42). These
studies exhibited a significant degree of heterogeneity (12:68,
p=0.01). According to the fixed-effects model, the pooled
OR was 0.49 (95%CI 0.16-1.45). Among the five studies,
three demonstrated a significant relationship between herbal
treatment and HPV infection (Figure 2b). Two included
studies reported an association between herbal interventions
and atypical squamous cells (ASCUS). Measurements of the
relationship between herbal treatments and ASCUS in the
selected studies varied between 0.06 (95%CI 0.01-0.29) and
0.34 (95%CI 0.12-0.99). These studies showed a significant
degree of heterogeneity (12:70, p=0.07). According to the
fixed-effects model, the pooled OR was 0.16 (95%CI 0.03,
0.88). Two studies demonstrated a significant relationship
between herbal treatment and ASCUS (p=0.04) (Figure 2c¢).
One included study reported an association between herbal
interventions and low-grade squamous intraepithelial lesions
(LSIL). Measurements of the relationship between herbal

treatments and LSIL in the selected studies varied between

c ) ) Records removed before screening:
o .
E=] Hacoiies |demi|ﬁed e Duplicate records removed (n=2273)
S Ditalseses = 26e) Records removed for other reasons
fﬁ Registers Number: CRD42023491610) (n=64)
ks
Records screened Records excluded
(n=1029) (n=623)
&
'g Reports sought for retrieval Reports not retrieved
o (n=406) (n=385)
@
Reports assessed for eligibility Reports excluded:
(n=21) Review (n =7)
Not RCT (n=1)
Different outcomes (n =7)
— - ] Different languages (n=1)
S Studies included in review
§ (n=5)
= Reports of included studies
= (n=5)

Figure 1. Preferred reporting items for systematic reviews and meta-analysis 2020 flow diagram for new systematic reviews which included

searches of databases and registers only.
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0.06 (95%CI 0.01-0.29) and 1.68 (95%CI 0.48-5.87).  DISCUSSION

These studies exhibited a significant degree of heterogeneity This systematic review and meta-analysis delved into the
(I2:91, p=0.001). According to the fixed-effects model, the efficacy of herbal treatments on cervicovaginal HPV infec-
pooled OR was 0.33 (95%CI 0.01, 8.77). It indicated no tion. According to the meta-analysis results, herbal treat-
significant difference between herbal treatments and LSIL ments were found to be effective in treating HPV infection.
(p=0.51) (Figure 2d). Furthermore, secondary outcomes indicated the effectiveness

Figure 2. Forest plots showing the association between herbal treatment and (a) negative human papillomavirus, (b) positive human papillomavirus,
(c) Atypical squamous cells rate, and (d) Low grade squamous intraepithelial lesions rate.
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of herbal treatments in terms of ASCUS. However, they
did not show a significant effect in regressing lesions con-
cerning LSIL.

While HPV infection can be treated with invasive meth-
ods', there is a substantial need for acceptable, safe, cost-ef-
fective, and non-surgical treatments to prevent cervical can-
cer. Herbal treatments emerge as one of these non-invasive
methods'>'°. In this study, herbal treatments were determined
to be effective in clearing HPV infection (p=0.05). Although
there is no meta-analysis specifically evaluating the effective-
ness of herbal treatments in HPV treatment in the literature,
a meta-analysis found a significant impact of biological and
herbal studies on HPV clearance in a subgroup analysis sim-
ilar to this study (p=0.01)"".

A literature search identified meta-analysis studies eval-
uating the efficacy of non-surgical treatments on HPV. The
results, similar to this study, indicated a significant effect
on clearing HPV: Xiong et al.’ (p<0.00001), Huang et al.’
(p<0.0001), and Zhuang and Yang'' (p<0.01). While these
studies are up-to-date, providing a comprehensive assessment
of non-surgical treatment methods, this study is crucial for
focusing exclusively on the impact of herbal treatments and
obtaining more specific data.

This study evaluated the regression of ASCUS and LSIL
with herbal treatment methods as a secondary outcome.
A regression in lesions concerning ASCUS was determined
with herbal treatments (p=0.04). However, a significant effect
concerning LSIL (p=0.51) could not be determined. In their
subgroup analysis of a meta-analysis, Xiong et al.’ found a
significant impact of biological and herbal studies on cyto-
logical regression similar to this study (p=0.02). The same
study found the overall effectiveness of non-surgical treat-
ments on cytological regression to be significant (p=0.001).
In a meta-analysis'’, it was determined that non-surgical
treatment methods had a significantly higher level of regres-
sion in mild abnormal cytology compared with the control
group (p<0.00001). The inability to obtain significant results
regarding LSIL in this study may be due to the limited num-
ber of studies considered for evaluation.
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Strengths and limitations
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neous data by solely analyzing herbal treatments, contributing
valuable insights to the field and literature. Another strength
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advantage-disadvantage groups, enhancing the generalizabil-
ity of the findings.

The study’s meticulous approach to scanning multiple data-
bases and involving multiple researchers in the data extraction
process ensures low bias and error. In addition, the methodolog-
ical quality of the included studies was collaboratively assessed
independently by each researcher, reaching a consensus after
individual evaluations. However, one notable limitation is the
inclusion of only English or Turkish publications, potentially
excluding relevant studies published in other languages.

CONCLUSION

According to the meta-analysis results, herbal treatments demon-
strated a reduction in HPV infections. While herbal treatments
were effective in decreasing atypical squamous cells of unde-
termined significance, no significant impact was observed in
the regression of low-grade squamous intraepithelial lesions.
Nevertheless, further meta-analyses considering the effective-
ness of herbal treatments require more RCTs to draw a more

conclusive result.
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ORIGINAL ARTICLE

Efficacy of probiotics, paraprobiotics, and postbiotics in
colorectal cancer cell line and their role in immune response

Gulcin Alp Avcit* ®, Ulkl irem Yilmaz! @, Emre Avci?

SUMMARY

OBJECTIVE: The aim of this study was to reveal certain features (anti-tumor/microbial activities) of postbiotics and heat-inactivated paraprobiotics
obtained from two different bacteria with determined probiotic properties, which are thought to contribute to human health.

METHODS: In the study, Lactobacillus reuteri ENA31 and L. rhamnosus GAA6 strains were used. Supernatants of postbiotically active cultures
were used. Paraprobiotics were obtained by exposing probiotic bacteria to high temperatures. The cytotoxic effects of probiotics, paraprobiotics, and
postbiotics were evaluated by the MTT method. IL-1/-10/-12/-13, TNF-o., IFN-y, and neopterin parameters were determined via the ELISA method
inimmunity studies.

RESULTS: It was detected that biotics had a cytotoxic effect on cancer cells with rising concentrations (paraprobiotic<probiotic<postbiotics,
respectively). Intercalarily, with these biotic applications, a decline in the values of I1L-1, IFN-y, TNF-o, and neopterin and a rise in the values of IL-10/-
12/-13 were observed in cancer cells.

CONCLUSION: Our study shows that biotics, which are widely used and beneficial to health, are also available for use in immunocompromised
individuals. The resulting paraprobiotics and postbiotics will both increase the conscious use of probiotics and provide the opportunity for use in

immunocompromised individuals.
KEYWORDS: Probiotics. Cytotoxicity. Antimicrobial. Immunity.

INTRODUCTION

In the last few years, the use of structures known as paraprobiotics,
which are non-living microorganisms, and postbiotics, which are
metabolic by-products from bacteria to the external environment
or resulting from the breakdown of bacteria, have become
widespread as alternatives to probiotics. The crucial role of
probiotics in maintaining intestinal homeostasis and in some
gastrointestinal system disorders has been known for a long time,
but there are still some pathways in the underlying mechanism
that remain unclear'. Additionally, viability checks limit their
use in the food and pharmaceutical industries. For this reason,
the focus of studies is increasingly shifting from live probiotic
microorganisms to non-living paraprobiotics, and biomolecules
derived from probiotics, that is, postbiotics2 Postbiotics are a
complex product of metabolic products with structural properties,
such as enzymes, proteins, short-chain fatty acids, vitamins,

peptides, and organic acids, secreted by probiotics in cell-free

supernatants>*. Paraprobiotics are inactivated microbial cells con-
taining probiotics, which are intact or lysed structures or crude
cell extracts containing cell components such as peptidoglycans,
teichoic acids, and surface proteins®.

Like probiotics, paraprobiotics and postbiotics have been
reported to exert a range of strain-specific health-promoting
activities in individuals, including maintaining intestinal regularity
at the physiological level, enhancing immunomodulatory activity,
reducing inflammation, and inhibiting tumor development.
However, although there are many studies on the efficacy of
these para-post biotics, the pathways or mechanisms through
which they exert these effects have not been fully explained. For
these reasons, in our study, we aimed to obtain heat-inactivated
paraprobiotics and postbiotics released from probiotics that
can be used instead of probiotics and to contribute to the
elucidation of the process by revealing some of their properties
(cytotoxic, antimicrobial, and antioxidant activities) that may
benefit human healch.
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METHODS

Selection, isolation, and identification of
possible probiotic properties

In this study, a total of 15 lactobacilli were isolated from 5
breastfed infants’ fecal samples. Isolate studies used the method of
Hadadji et al.’. Bacterial DNA was extracted from gram-positive
and catalase-negative strains using a genomic DNA extraction
kit (27F: 5~ AGAGTTTGATCCTGGCTCAG-3’ and 1492R:
5’-AAGGAGGGTGATCCAGCC-3’). L. reuteri ENA31 and
L. rhamnosus GAAG strains were selected according to their
possible probiotic characteristics in studies.

In the selection of probiotics, the acid resistance, bile
tolerance, and EPS production of the strains were determined
using the method applied by Alp and Aslim®. The disk diffusion
method was used to determine the antibiotic susceptibilities of
the strains. The study included the six most commonly used
antibiotics, including ampicillin, gentamicin, vancomycin,
tetracycline, chloramphenicol, and ofloxacin. The inhibition
zone diameter was measured with the help of calipers, and
the data were evaluated together with the Antimicrobial Drug
Susceptibility Testing Conduct Standard.

Preparation of paraprobiotics

Bacteria were grown in MRS medium at 37°C for 18-24 h
and then centrifuged at 5,000 g at 4°C for 10 min to obtain
pellets. Afterward, it was washed three times with a saline
solution and suspended in distilled water. Suspended bacteria
were killed by subjecting them to heat at 80°C for 20 min, and
a pellet was obtained by centrifuging at 5,000 g at 4°C for 10
min. The resulting pellets were suspended in distilled water
and then lyophilized’.

Preparation of postbiotics (cell-free)

The strains were grown in MRS broth at 37°C for 18-24 h and

centrifuged at 2,000 g for 10 min. The supernatant was lyophilized®.
The chemical compositions of postbiotics were determined

by the GC-MS and identified using calculated linear retention

indices and mass spectra with those reported in the National
Institute of Standards and Technology (NIST) database 200575,

Determination of exopolysaccharide and bacteriocin
as a postbiotic

Exopolysaccharide production of the strains was determined
using the method applied by Alp and Aslim’. For bacteriocin,
cultures were centrifuged to remove the cells, and the pH value
of the resulting supernatants was adjusted to 7 with NaOH.
Notably, 50% ammonium sulfate was added and mixed at 4°C

2

for 24 h, and after the mixture was centrifuged under the same
conditions, the pellets were collected and suspended in 25 mL
of 0.05 M potassium phosphate buffer. The bacteriocin was
partially purified by adding 15 mL of a methanol/chloroform
(1:2 v/v) mixture and incubating at 4°C for 1 h.

In vitro cell culture studies
The MTT method was utilized in cytotoxic studies. The viability
of treated cultures with <70% test extract compared to untreated

control cultures was considered to have cytotoxic effect according

to ISO 10993-5.

Determination of cellular immunity

In our study, IL-1/-10/-12/-13, TNF-a, IFN-IFN-y, and
neopterin parameters were examined using a commercially
available enzyme-linked immunosorbent assay (ELISA, Rel
Assay, Turkiye) kit.

Statistical analysis

Differences were determined by applying one-way ANOVA and
Tukey analysis using the data obtained from the studies using the
IBM SPSS 22.0 statistical program, and the results were shown
as meantstandard deviation. The statistical significance value
was accepted as p<0.05. The parameters included in the research
studies, total antioxidant capacity and scavenging activities of
DPPH free radicals, were evaluated logarithmically on a graph.

RESULTS

Selection of bacteria

In our study, based on the probiotic properties of 15 lactobacilli
isolated from the fecal samples of 5 breastfed babies, the 2 strains
(L. rthamnosus GAAG6 and L. reuteri ENA31) with the highest
acid resistance (pH 3.0; 8.54+0.09 and 7.98+0.07, respectively),
bile resistance (0.3%; 7.54+0.05 and 7.20+0.02, respectively),
and EPS production (101.24 mg/L and 86.45 mg/L, respectively)
were selected for use in other studies. Antibiotic sensitivity was also
considered in strain selection: ampicillin (15.21+0.12), gentamicin
(7.45+0.08), vancomycin (5.70+0.02), tetracycline (17.10+0.20),
chloramphenicol (18.10+0.31), and ofloxacin (5.25+0.03).

Exopolysaccharide and bacteriocin production

It was determined that the EPS production of the GAAG strain
(109.68 mg/L) was higher than the EPS production of the ENA31
strain (94.26 mg/L). The antimicrobial activity of the bacteriocin
obtained from ENA31 and GAAG was observed against some
pathogenic bacteria. The findings obtained are presented in Table 1.
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Cytotoxicity
In our study, the proliferative effect of both GAAG as a probiotic
and postbiotics and paraprobiotics obtained from it was determined
in the 1929 cell line, which was included as the control group. It
has been determined that GAAG and the postbiotics and parapro-
biotics derived from it have a cytotoxic effect on the cancer cell
CaCO2 in parallel with the increasing concentration, and this
effect is more visible in postbiotics and paraprobiotics (Figure 1).
In our study, the proliferative effect of both ENA31 as a pro-
biotic and postbiotics and paraprobiotics obtained from it was
determined in the 1.929 cell line, which was included as the control
group. It has been determined that ENA31 and the postbiotics and
paraprobiotics derived from it have a cytotoxic effect on the cancer
cell CaCO, in parallel with the increasing concentration, and this

effect is more visible in postbiotics and paraprobiotics (Figure 2).

Table 1. Effect of bacteriocin obtained from Lactobacillus reuteri and Lactobacillus rhamnosus against gram-negative and gram-positive bacteria.

Determination of cellular immunity

A decrease in the levels of inflammatory cytokines (IL-1,
TNF-a, and IFN-y) and neopterin was determined in the
control and the cells treated with probiotics, postbiotics, and
paraprobiotics. On the other hand, an increase in the levels of
1L-10/-12/-13 was detected. TNF-a level was 3.12+1.7 pg/mL
in control-CaCO2 cells; after the addition of paraprobiotics,
postbiotics, and probiotics, it was determined to be 2.54+0.4,
2.59+0.1 and 2.81+0.6 pg/mL, respectively. While the IFN-y
value was 1.24+0.6 pg/mL in control—CaCO2 cells, it was
observed that it decreased to 1.06+0.2, 1.10+0.1 and 1.10+0.2
pg/mL with the addition of paraprobiotics, postbiotics, and
probiotics, respectively. While the IL-1 value was 0.97+0.7
pg/mL in control—CaCO2 cells, it was determined to be
0.92+0.3, 0.86+0.1, and 0.7920 pg/mL with the addition of

Zone of inhibition (mm)

Gram-positive bacterial strains

Bacteriocin

m-negative bacterial strains

S. aureus E. faecalis P. aeruginosa E. coli B. subtilis
ATCC 25923 ATCC 29212 ATCC 27853 ATCC 25922 ATCC 6633
L.reuteri 18.4+£0.4 14.74£0.3 11.4£0.9 29.1+2.4 12.6+£0.8
L. rhamnosus 19.6+£1.6 14.9+0.8 11.8+1.1 29.4+2.1 13.8£0.2
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Figure 1. Effect of GAA6 on L929 and CaCO, cell lines viability of probiotics (A), paraprobiotics (B), and postbiotics (C).

3

Rev Assoc Med Bras. 2024;70(6):e20240226



Efficacy of biotics in colorectal cancer cell line and their role in immune response

Figure 2. Effect of ENA31 on L929 and CaCO, cell lines viability of probiotics (A), paraprobiotics (B), and postbiotics (C).

paraprobiotics, postbiotics, and probiotics, respectively. While
the IL-10 value was 2.21+1.0 pg/mL in control-CaCO, cells,
it was raised to 2.66£1.0, 2.51+0.8, and 2.34+1.2 pg/mL,
respectively, with the addition of paraprobiotics, postbiotics,
and probiotics. While the IL-12 value in control-CaCO, cells
was 2.05+0.9 pg/mL, with the addition of paraprobiotics,
postbiotics, and probiotics, it was determined to be 2.48+1.7,
2.28+1.1,and 2.21+1.4 pg/mL, respectively. While the IL-13
value was 0.94+0.3 pg/mL in control-CaCO, cells, it increased
to 1.34+1.7, 1.25+1.4, and 1.14+1.6 pg/mL with the addition
of paraprobiotics, postbiotics, and probiotics, respectively.

DISCUSSION

In this context, studies reveal that postbiotics and paraprobiotics
exhibit bioactivities such as anti-inflammatory, immunomodu-
latory, antioxidant, and antimicrobial as well as anticarcinogenic
benefits”!!. Lactic acid bacteria have been reported to be bene-
ficial to health by secreting lactic acid, peptidoglycan, bacterio-
cin, and metabolites that may be postbiotics. For example, it is
reported that lactate and short-chain fatty acids produced by fer-
mentation are postbiotics and affect the anti-inflammatory and
anticarcinogenic properties of the intestine'>. Recently, especially
EPS, bacteriocins, and biosurfactants have attracted attention as
postbiotics. Studies emphasize the importance of biotics with

4

high EPS production capacity, biosurfactant production, and
bacteriocin activity. Biotics with these features will contribute
much more to the benefit of human health.

It has been reported in the literature that paraprobiotics
inactivated by heat treatment do not interfere with the
increase in the production of immune-supporting cyto-
kines in macrophages, and thus the paraprobiotic has a pos-
itive effect on immunity'>'%. One of the health problems
for which the effects of paraprobiotics and postbiotics have
been investigated is colon cancer. Several paraprobiotic frac-
tions (heat-inactivated cells, cell walls, peptidoglycan, and
cytoplasmic structures) derived from Lactobacillus spp. that
have antiproliferative effects against human cancer cells are
reported in the literature’. In a study conducted by Cicenia
et al. on the effect of postbiotics on the colon, it was stated
that smooth muscle cells in the human colon, L. rhamnosus,
protected postbiotic chemicals that mediate postbiotic reac-
tions from lipopolysaccharides that cause myogenic damage.
Studies have concluded that paraprobiotics and/or their cell
wall extracts can alleviate inflammation in ways similar to
those of live bacteria'®. In a study by Chuah et al., different
postbiotics derived from L. plantarum strains exhibited selec-
tive cytotoxic activity through antiproliferative effects and
induction of apoptosis against cancer cells, showing that they
are strain-specific and cancer cell type-specific®.
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The immune system neutralizes cellular and humoral
agents through different mechanisms. The literature reveals
that the gut microbiome has a vital role, especially in the
development of the host’s immune system and the regulation
of metabolic events®. Studies prove that paraprobiotics and
postbiotics are effective on the immune system. Bifidobacterium
spp. act against active ulcerative colitis and exacerbations
of this disease. It has been observed that the application
of paraprobiotic Bifidobacteria in fermented milk triggers
the production of IL-10, an anti-inflammatory cytokine,
and suppresses the secretion of IL-8, a pro-inflammatory
cytokine, in epithelial cells”. Riaz et al. studied the cell-free
supernatant of the liquid culture of three L. rhamnosus strains
isolated from human breast milk and showed the antioxi-

dant activities against radicals'®

. Song et al. studied the use
of both live and heat-inactivated samples conducted with L.
brevis B13-2 and showed that both forms showed antioxidant
activity, while the paraprobiotic form exhibited both stability
and immunomodulatory activity. It has been shown that
they can be used as functional components'. Balzaretti et al.
reported that an exopolysaccharide derived from L. paracasei
DG as a postbiotic inhibited proinflammatory cytokines
in the human monocytic cell line'®. Qi et al. found that
different postbiotic compounds, derived from L. rhamnosus
GG, including surface layer protein, genomic DNA, and
unmethylated cytosine-phosphate-guanine containing
oligodeoxynucleotides, were activated by mitogen-activated
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SUMMARY

OBJECTIVE: Colonic diverticulosis might be caused by low-fiber dietary habits, gastrointestinal motility disorders, and colonic wall resistance
changes, which might also affect the upper gastrointestinal system mucosa. Therefore, the present study aims to answer whether the gastric
histopathological findings of the cases with diverge from those without.

METHODS: This retrospective cross-sectional study included 184 cases who underwent both upper and lower gastrointestinal endoscopy
procedures between January 2020 and December 2022. Notably, 84 cases were colonic diverticulosis, while the rest of the study group was
control. Their demographic, laboratory, and histopathological findings were compared meticulously.

RESULTS: The median ages for the colonic diverticulosis and control were 67.0748.14 and 66.29+15.83 years, respectively, and no statistical difference
concerning the age and gender distribution between them was recognized. The median levels of white blood cells, neutrophils, glucose, creatinine,
and aspartate aminotransferase in colonic diverticulosis were significantly increased compared to control. As for pathological comparison, colonic
diverticulosis had a higher prevalence of Helicobacter pylori (45.2 vs. 38%), while atrophy and intestinal metaplasia prevalence were nearly the same
in the groups, without significance regarding Helicobacter pylori.

CONCLUSION: Consequently, colonic diverticulosis should not be overlooked, particularly when the abovementioned laboratory parameters are
augmented in a dyspeptic patient. A correlation might be raised between Helicobacter pylori and colonic diverticulosis. Eradication therapy might help
attenuate the risk of colonic diverticulosis when Helicobacter pylori has emerged in a patient.

KEYWORDS: Diverticulum. Helicobacter pylori. Gastric mucosa. Metaplasia. Pathology.

INTRODUCTION

Colonic diverticulosis (CoDiv) is characterized by the herni-
ation of the mucosa through weaknesses in the muscle layer
due to insufficiency. Diverticulosis commonly occurs when
blood vessels penetrate the muscle layer, weakening those areas
for diverticula formation, which are frequently found in the
distal colon, with approximately 90% of patients exhibiting
diverticula in the sigmoid colon in the continents of Europe
and USA'. The prevalence of diverticulosis increases with age
and is observed in about 50% of individuals aged 60 years in
Western societies®. The prevalence of CoDiv varies from under
10% in individuals aged under 40 years to 50-66% in the
geriatric population aged over 80 years®’. Of note, CoDiv can

be asymptomatic. However, 5-20% of the cases experience

recurrent abdominal pain, gastrointestinal (GI) bleeding, and
diverticulitis®. It is highly prevalent, with increased incidence
and prevalence alongside rising socioeconomic standards in
developed countries®, and its development in Western societ-
ies has been linked to a diet low in fiber and roughage®. Along
with a low-fiber diet, changes in colon wall resistance and
colonic motility disorders are the most widely accepted etio-
logical factors®. In addition, constipation, lack of physical activ-
ity, smoking, use of nonsteroidal anti-inflammatory drugs, and
inflammation are thought to play roles in the occurrence of this
phenomenon’. Moreover, male gender, alcohol consumption,
prediabetic conditions, increased serum triglyceride levels, gut
microbiota alterations, and obesity are asserted with diverticula

formation®’. Although genetic factors and ethnic background
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Colonic diverticulosis vs. Helicobacter pylori diagnosed by histopathology

play a role in the etiology of CoDiy, its impact is considered
less significant than lifestyle and dietary habits™®.

The development of CoDiv and HP infection is related to
socioeconomic status, and their prevalences increase with age.
Furthermore, Helicobacter pylori (H. pylori) might cause muco-
sal changes in the upper GI system, such as atrophic gastritis and
intestinal metaplasia'’, which leads us to think that patients with
H. pylori infection and CoDiv might have some typical characteri-
zations that facere them more prone to mucosal changes in the GI
system. However, to the best of our knowledge, a study regarding
the relationship between H. pylori and CoDiv has been recognized
in the English-language literature®. Therefore, our study aimed to
evaluate the gastric histopathological findings of the patients with
CoDiv, establish possible associations with H. pylori infection, and
compare them with patients without the diverticula.

METHODS

Study design

The present study was conducted according to the Declaration of
Helsinki. This retrospective cross-sectional study was conducted at
the Giresun Education and Research Hospital, Giresun, Turkey,
from January 2020 to December 2022. The study incorporated a
total of 184 cases who had undergone upper and lower GI endos-
copy procedures. Of these, 84 cases had been diagnosed with pan-
colonic diverticulosis, while a control of 100 showed similar demo-
graphic characteristics without possessing diverticulosis. CoDiv
diagnoses were provided through endoscopic examination char-
acterized by the detection of pouches extending from the colonic
wall, and the details, such as the location, size, and appearance of
the diverticula, were recorded. The control comprised cases with
similar symptoms without colonic diverticulum in the endoscopy.
All the procedures were performed by a unique gastroenterologist.
The demographic data, such as age, sex, and co-morbidities of the

cases, were obtained from the digital medical records of the hospital.

Laboratory parameters

All the cases had been examined with white blood cell count
(WBC), neutrophils, hemoglobin (Hgb), mean corpuscular
volume (MCV), platelet count (Plt), glucose, alanine amino-
transferase (ALT), aspartate aminotransferase (AST), calcium
(Ca), lymphocytes (Lymp), creatinine (Cre), sodium (Na), and
potassium (K), which were recorded meticulously.

Endoscopic procedures
The endoscopic procedures with the administration of 0.1 mg/kg
Dormicum and 0.5 mg/kg Propofol for sedation purposes were

performed by using the Fujinon VP-4450 HD® device in the
endoscopic unit (Figures 1A, B).

Histopathological evaluation

'The endoscopic biopsy materials were immediately fixed in 10%
formalin and prepared for histopathological analysis. The eval-
uation of H. pylori presence, atrophy, and intestinal metaplasia
in the gastric tissue was performed under a light microscope
via hematoxylin and eosin (H&E) and Warthin-Stary (WE)
stains, respectively, and documented by experienced patholo-
gists blinded to the clinical data (Figures 1C, D).

Statistical analysis

The data were analyzed udilizing the Statistical Package for the
Social Sciences (SPSS) (IBM for Windows, v.26). The study used
the Skewness-Kurtosis tests for continuous measurements in order
to detect the normal distribution of the variables, for which the
reference range was between +2. Furthermore, the chi-square
(Fisher’s exact) test was used to compare descriptive characteris-
tics and histopathological findings between the cases with/without
pancolonic diverticulosis. For the comparison of measurements
exhibiting a normal distribution, the independent-samples t-test
was utilized. Meanwhile, the Mann-Whitney U analysis method
was employed to compare measurements that did not demonstrate
anormal distribution. Statistical significance level (a) was taken as
5% (95% confidence interval) in the calculations.

Figure 1. (A) and (B) The endoscopic photographs exhibiting diverticula
identified indifferent colon segments diagnosed with colonic diverticulosis.
(C) A microphotograph revealing intestinal metaplasia in colonic
diverticulosis, hematoxylin and eosin (H&E) stain, original magnification,
40x. (D) A microphotographrevealing Helicobacter pylori positivity in colonic
diverticulosis, Warthin-Starry (WS) stain, original magnification, 40x.
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RESULTS

In all, 184 patients undergoing endoscopic procedures and the
relevant histopathological evaluations were included in the anal-
ysis. A total of 45.6% of the cases possessed CoDiv, 47.6% (40)
male and 52.4% (44) female, whereas 54.4% did not have CoDiv
(control), 45% (45) male and 55% (55) female. A total of 31% of
CoDiv were under 65 years old with a mean age of 67.0718.14
years, while 50% were under 65 years old with a mean age of
66.29%15.83 years in control. These outcomes indicate no sig-
nificant difference in the gender and age distribution between the
cases with and without diverticulosis (p>0.05). In other words, this
distribution is homogeneous in both groups (Table 1).

Upon comparing the laboratory parameters, no difference
in Lymp, Hgb, MCV, Plt, ALT, Na, K, and Ca values was

Table 1. Comparison of the laboratory parameters between colonic
diverticulosis and control.

Laboratory CoDiv (n=84) Control (n=100)

p-value
parameters Median+SD Median+SD

WBCH 7510.1£1862.1 | 6957.6£31892.7 | 0.048*
Hemoglobint 12.1+1.8 12.6+2.1 0.069
MCWt 85.716.1 85.248 0.885
Platelett 264.72+90.66 262.70+76.78 0.798
Lymphocytet 1843.8+699.8 1990.7+605.4 0.128
Neutrophil 4783.1+1594 3823.8£1040.7 | 0.001**
Glucose? 119+33 105£31.5 0.001**
Creatinine? 0.91£0.30 0.80£0.21 0.001**
ALT? 18.1148.62 15.9048.31 0.061
AST! 21444891 18.904£5.53 0.036*
Nat 140.82+3.40 140.46+3 0.174
Kt 4.41+0.51 4.32+0.4 0.451
Cat 9.54+0.62 9.60£0.40 0.572

detected (p>0.05). However, significant differences were observed
in WBC, neutrophil, glucose, Cre, and AST values between
patients with and without diverticulosis (p<0.05) (Table 2).

In addition, the distribution of H. pylori, atrophy, and
metaplasia did not differ, whereas the prevalence was higher
numerically in CoDiv.

DISCUSSION

'The microbial component in the gastrointestinal system is most
abundant in the colon, being approximately 107 times greater
than in the stomach. Some studies suggest that H. pylori enhances
resistance against human gastrointestinal infections, thereby
increasing fecal microbiota diversity. Another theory posits that
H. pylori disrupts gastric acidity, allowing microorganisms to
pass the gastric barrier and reach the colon'?. A thorough lit-
erature review revealed that only one study has examined the
relationship between H. pylori and CoDiv. Bartels et al. involved
56,001 cases in Denmark in which patients underwent urea
breath testing and were followed up for 6 years. The prevalence
of H. pylori based on the urea breath test was determined to be
20%, and the patients infected with H. pylori had alower CoDiv
prevalence (0.87 vs. 1.14%, respectively, OR=0.62, 95%ClI:
0.50—-0.78). Furthermore, after the eradication, no statistical
difference in CoDiv incidence rates was reported’. Contrarily,
the present study revealed H. pylori positivity at a higher rate
in cases with CoDiv than those without (45.2 vs. 38%, respec-
tively). However, we anticipate that the difference would be
substantial as the present study involves more cases, although
no significant difference was revealed between the study groups.
In addition, no difference was recognized between them in either
intestinal metaplasia or gastric atrophy. Bartels’s study identi-
fied H. pylori non-invasively and noted that they included all
the diagnostic codes regarding CoDiv, which might display a

*p<0.05, **p<0.01, SD: standart deviation, t: independent-samples t-test, z:
Mann-Whitney U test (mean and standard deviation values of the data, as well as
median, minimum, and maximum values are given). CoDiv: colonic diverticulosis.

heterogenic clinical picture. Nevertheless, our study identified
H. pylori along with atrophy and intestinal metaplasia status

Table 2. Comparison of histopathological findings between colonic diverticulosis and control.

CoDiv (n=84) Control (n=100)

Histopathological findings p-value

Negative 0.321
H. pylori

Positive

Negative 0.874
Atrophy

Positive 9 10.7 10 10

Negative 65 774 77 77 0.951
Metaplasia

Positive 19 22.6 23 23

Chi-square test. CoDiv: colonic diverticulosis.
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of gastric mucosa from gastric pathology specimens, the gold
standard diagnostic method, and presented CoDiv in elective,
planned endoscopic procedures rather than mixed acute and
elective cases'. Furthermore, we had a much smaller study
group without data regarding pre- and post-H. pylori eradica-
tion comparisons. Finally, the designs of the studies differ as
Bartels et al. conducted both a cross-sectional and historical
cohort study. At the same time, we performed a retrospective
cross-sectional study. Considering these differences between
the studies, it should not be surprising to find contradictory
results regarding the effect of H. pylori on CoDiv progression.

Epidemiological studies have revealed a liaison between
H. pylori infection and some clinical conditions characterized
by persistent and low-grade systemic inflammation and specific
diseases such as iron deficiency anemia, idiopathic thrombocy-
topenic purpura, and vitamin B12 deficiency'’. Our outcomes,
revealing a higher H. pylori prevalence and worse laboratory find-
ings in CoDiv, are coherent with this study. However, there are
also refutatory articles in the literature. Another Danish study
found a lower prevalence of Crohn’s and coeliac diseases but not
ulcerative colitis in H. pylori-positivity'®. A review investigating
the liaison between H. pylori infection and inflammatory bowel
diseases (IBD) revealed a steady negative association between
gastric H. pylori infection and IBD'®. These inconsistent results,
along with the result of our study, manifest that the proposed
immunomodulatory effects of H. pylori, an infectious bacte-
ria that might lead to mucosal inflammation, are still debated
and need to be proven by large randomized controlled trials'”.

In the present study, WBS, Neu, Glc, Cre, and AST levels
were significantly higher in CoDiv. Literature reveals that low-
grade chronic inflammation exists in CoDiv, which is thought
to be the underlying mechanism for the risk factors of this dis-
ease, such as obesity, smoking, physical inactivity, high red meat
consumption, and low-fiber diet. Acute phase reactants increase
further in more severe forms of CoDiy, such as symptomatic
uncomplicated diverticular disease and acute diverticulitis, in
which low-grade chronic inflammation might cause leukocyte
and neutrophil elevation in our patient group, although they
all incidentally possessed asymptomatic diverticulosis. It was
shown that components of metabolic dysregulation, such as
hypertension, hyperlipidemia, and hepatosteatosis, are associ-
ated with the presence and severity of CoDiv'*®. Considering
this fact, considering higher Glc, Cre, and AST levels in CoDiv
is unsurprising. Consequently, all the laboratory analyses were
compatible with the current literature on CoDiv. To the best
of our knowledge, this is the first study evaluating the liaison
of H. pylori with CoDiv via gastric biopsy analysis and the
second study to investigate this association in the literature.

4

"The observed elevations in WBC, Neu, Glc, Cre, and AST levels
may affect future clinical guidelines and patient management
strategies. This research might open avenues for further studies
investigating the pathophysiological mechanisms behind these

associations and their clinical implications.

Limitations

The limitations of the present study are its retrospective nature, with
asmall study group without data regarding pre- and post-H. pylori
eradication comparisons, a lack of inquiry into patients’ socioeco-
nomic levels, dietary habits, defecation routines, physical activity
levels, smoking and alcohol use, lipid profiles, and nonsteroidal

anti-inflammatory drug use regarding diverticular disease.

CONCLUSION

The outcomes of the present study reveal significant associations
between pancolonic diverticulosis, elevated laboratory param-
eters, and H. pylori infection in dyspeptic patients, indicating
an inflammatory and metabolic components in this condition,
which challenge its traditional perception as an asymptomatic
condition and highlight its potential influence on dyspeptic
symptomatology. These results emphasize the need to consider
pancolonic diverticulosis in the differential diagnosis of dyspep-
sia, advocating for a more comprehensive diagnostic approach

in gastroenterology, which merits further investigation.
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Polycystic ovary syndrome: emerging stem cell therapies

Karimat Adeola Busari! ®, Pinar Tulay'2%*

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a highly prevalent endo-
crine disorder that affects females aged 15 to 49 years, with a
frequency of up to 20%"'. PCOS is a heterogeneous condition
and is characterized by chronic anovulation and hyperandro-
genism. In addition to being linked to metabolic abnormalities,
PCOS raises the risk of developing type 2 diabetes, cardiovas-
cular disease (CVD), and endometrial cancer. Insulin resistance
(IR) is thought to be the cause of the metabolic abnormalities
associated with PCOS and the inefficient metabolism of car-
bohydrates, which raises the risk of CVD. PCOS is a major
threat to public health because of its metabolic, reproductive,
and psychological features. It has been diagnosed in more than
105 million females aged 1549 years globally. PCOS can cause
a variety of symptoms, which include abnormal menstrual peri-
ods, infertility, enormous growth of the hair, and issues with
pregnancy. Furthermore, PCOS is linked to psychological dis-
orders such as depression, anxiety, and also low self-esteem.
As age increases, the condition advances from reproductive
illness to a metabolic disorder'-.

Obesity (BMI 230 kg/m?) and overweight (BMI 25-29.9
kg/m?) are risk factors linked to PCOS that have been identi-
fied as significant contributors to global health issues in women.
Obesity has also been linked to reproductive health issues such as
anovulation. The incidence of anovulation increases substantially
with body weight. Gaining abdominal fat indicates a higher risk
of IR, which is another factor contributing to difficulties with
reproduction. Increased testosterone production and anovula-
tion have been linked to IR in obese women®. It has been pro-
posed that bisphenol A is an endocrine disruptor that mimics
estrogen. BPA is an exogenous substance that is regarded as a
xenoestrogen because it imitates the effects of 17-3 estradiol.
As a result, BPA can interfere with E2 feedback at the ovarian
and hypothalamus-pituitary levels, which inhibits the actions of
the HPO axis. BPA can also lead to fertility problems, irregular

menstruation cycles, insufficient release of hormones, and prob-
lems with the growth and performance of the female reproduc-
tive system’. Researchers discovered that the effect of proges-
terone may be hampered by hormonal (elevated testosterone
levels) and metabolic (elevated insulin levels) abnormalities.
In PCOS, progesterone therapy does not completely resolve the
histomorphometric abnormalities of the endometrium, which
are associated with insulin and androgen levels°®.

Due to the complex causes of PCOS, treatment is typically
customized based on the patient’s current signs and symptoms
rather than being mono-therapeutic. Complementary thera-
pies have been recommended for PCOS treatment and man-
agement. The cornerstone of PCOS management is thought
to be modifications to diet and lifestyle. Current treatments
typically improve symptoms or consequences related to the
conditions, such as menstrual disruption, elevated testosterone
levels, fertility issues, metabolic abnormalities, and cancer and
CVD prevention, without tackling the underlying cause. While
ovulation stimulation works, rates of pregnancies are low, neces-
sitating the use of advanced assisted reproductive procedures’.

The endometrial morphological and genetic alterations
may have a major role in PCOS women’s fertility. As PCOS is
frequently linked to IR, obesity, and metabolic abnormalities,
the ability of melatonin to enhance metabolic health is crucial
for those who have the illness. As melatonin lowers oxidative
stress and increases insulin sensitivity, it provides an all-encom-
passing strategy for treating the metabolic factors that cause
PCOS. Increased sensitivity to insulin can lessen the effects of
hyperinsulinemia and the hazards it carries, including diabetes
and cardiovascular problems®. In the rat model of PCOS (per-
manent estrus), melatonin seems to restore the regular process
of granulosa cell proliferation, according to a study. Melatonin
therapy is a low-toxicity, readily available, reliable option. Based
on the research, melatonin is beneficial for treating and pre-

venting reproductive issues in PCOS patients’.
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In terms of PCOS-specific measures (LH: FSH ratio, serum
testosterone, and serum AMH), women with PCOS benefit
from a micronutrient supplementation, administered for a
minimum of 3 months, which contains omega-3 fatty acids,
catechin, folic acid, vitamin E, glycyrrhizin, selenium, and
co-enzyme Q10". Following the induction of PCOS in rats,
the treatment of clomiphene citrate enhanced the structure
and physiological functions of rat ovaries''. Co-enzyme Q10
(CoQ10) and clomiphene citrate therapy together significantly
increase ovulation rate in PCOS-affected women in a way that
is not possible with clomiphene citrate therapy alone. An adju-
vant for clomiphene citrate that may be effective is CoQ10.
Before attempting a more challenging treatment like gonad-
otrophins or laparoscopic ovarian drilling, a combination of
CoQ10 and clomiphene citrate has been demonstrated to be
an effective, economical, and safer way to increase follicular
growth in PCOS patients'.

REGENERATIVE MEDICINE:
STEM CELL THERAPY

The primary goal of treatment, such as pharmaceutical thera-
pies, is to alleviate symptoms. In addition, some of the patients
issues can be treated and their severity can be decreased by sur-
gical procedures such as bariatric surgery and assisted reproduc-
tive technologies. In general, utilizing pharmaceuticals over a
lengthy period elevates the probability of side effects. In addi-
tion, surgical approaches can result in risky outcomes. Here, it
is clear that PCOS requires a novel, interdisciplinary approach.
Stem cells can be used in regenerative medicine to create an
effective alternate strategy for treating PCOS. Animal models
can also help us understand PCOS’s genetic changes and dis-
turbed metabolic pathways. In preliminary clinical stages, they

can also be used to test new treatments'.

Induced pluripotent stem cells

Present research in cell reprogramming employs iPSC derived
from patient somatic cells to generate stem cells specific to the
patient for studying the disease etiology and generating specific
treatments. iPSCs have been used in disease models to know
the causes and also test potential treatments. When developed
into appropriate cell types, the majority of iPSCs exhibit detect-
able characteristics particular to the disease. iPSC lines were
created from the somatic cells of PCOS patients exhibiting
the common symptoms. RNA microarray was used to exam-
ine the transcriptional patterns of these iPSC lines, as well as
metabolic capabilities and mitochondrial activity in the iPSCs

derived from patients in vitro. Following that, metformin was

2

utilized to show response in the iPSCs model derived from
the patients to assess the possible benefit of the iPSCs for drug
development and future clinical applications. The derived iPSCs
provide a novel biological cell framework for studying PCOS
pathophysiology and aiding in the discovery of new medica-

tions for clinical applications'.

Mesenchymal stem cells

Mesenchymal stem cells have a homing ability, where they
release a variety of growth factors, cytokines, and extracellular
vesicles with antifibrotic, immunosuppressive, antiapoptotic,
anti-inflammatory, and angiogenic properties. MSCs are gaining
popularity as a promising cell-based therapy because they offer
various benefits over other sources, such as more accessibility,
less ethical issues, and a great capacity for self-renewal and dif-
ferentiation. MSCs have been studied therapeutically in female
infertility by medical researchers. In particular, several research
studies have concentrated on MSCs as a method for recover-
ing ovarian function and infertility treatment. MSCs can be
obtained from dental pulp, umbilical cord tissue, bone marrow,
amniotic fluid, adipose tissue, placental tissue, Wharton jelly,
and pluripotent stem cells, among other places. MSCs have
therapeutic significance through the capability to divide into
diverse cell lineages and influence immune responses through
the modulation of the immune system. MSCs have been found
to reactivate endometrial function and enhance the outcomes
of pregnancy®>".

Mesenchymal stem cells express their influence through
modulating several molecular and biological processes. miR-
NAs, particularly exosomal miRNAs, seem to have a major role
in modulating MSC impacts and hence represent potential tar-
gets for therapy'®. Studies have enhanced our knowledge of the
methods and treatment opportunities of stem cell therapies for
gynecologic conditions that affect the function of the repro-
ductive tissue. These studies have paved the way for developing
innovative and efficient MSC-based therapies, which have the
possibility of helping women suffering from ovarian insufh-
ciency or infertility through the restoration of their reproduc-
tive health and enhancing their life quality. Additional study
is needed to know the safety and effectiveness of MSC in the
treatment of infertility”. PCOS patients have elevated levels
of expression of the CYP17A1 and CYPI11AI genes, which
are implicated in androgen synthesis. The efficiency of human
MSCs (hMSCs) was investigated as a potential cell therapy
through the injection of hMSCs into the ovaries of a mouse
model. It demonstrated a substantial decrease in hyperandro-
genemia, and hMSCs release a variety of factors in the media,
which is referred to as the secretome. The secretome of h(MSCs
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comprises factors that can suppress androgen production in theca
cells. MSCs release proteins that decrease androgen production
through the inhibition of steroidogenesis proteins CYP11A41
and CYPI17A1I gene expression®*?!.

Umbilical cord mesenchymal stem cells
Umbilical cord mesenchymal stem cells are considered to have
an unlimited supply of stem cells, and they represent an intrigu-
ing stem cell source for regenerative medicine. They can be
extracted in vast quantities from human umbilical cords and
grown in cultures. It was discovered that after administering
UCMSCs, the endocrine function is restored in the synthesis of
estrogen with an increase in the weight of estrogen-dependent
organs, such as ovaries, and the exocrine function is also restored
resulting in successful pregnancies and delivery of the healthy
children. Many other researchers revealed similar findings®.
New research shows that UCMSC transplantation may be
useful in improving PCOS pathological changes. It was dis-
covered that transplantation of UCMSC improved ovarian
function in mice with DHEA-induced PCOS?". This impact
was interceded by a decrease in the synthesis of proinflamma-
tory cytokines, such as interleukin 1 beta and tumor necrosis
factor-alpha, and fibrosis-associated genes, such as connective
tissue growth factor, while increasing the secretion of anti-in-
flammatory factors like IL-10 in local ovarian and uterine tis-
sues, implying that UCMSCs may change a proinflammatory
condition to an anti-inflammatory condition. The finding of
this research was that PCOS was alleviated in the mice by stop-
ping inflammation. While these results imply that UCMSC
transplantation may be useful for managing ovarian diseases,
additional research is needed to create a reliable USMSC-based
therapy method®?%.

Bone marrow mesenchymal stem cells

The transplantation of BM-MSC:s significantly enhances follic-
ulogenesis in PCOS-induced mice. Stem cells produced from
bone marrow are widely employed for a variety of therapeutic
applications, but clinical use for the treatment of female infertil-

ity has remained difficult to find so far'®

. Despite this, a recent
study using mouse models of PCOS demonstrated improvements
in the function of the endocrine, quality of the oocytes, and
folliculogenesis due to PCOS’s anti-inflammatory, anti-apop-
totic, and anti-oxidative qualities'®. Another study found that
after intra-ovarian delivery of BM-MSCs, older women (who
had previously been subjected to chemotherapy) had import-
ant recovery of ovarian function. The number of oocytes grew
enormously as folliculogenesis developed; however, the quan-
tity of primary and pre-antral follicles decreased substantially.

3

Chugh et al. found out that BM-hMSC and its secreted
components (secretome) demonstrate powerful anti-inflamma-
tory properties. In both in vitro and in vivo models of PCOS,
the therapeutic effectiveness of BM-hMSC and its secretome
was assessed. The effectiveness of intra-ovarian injection of
BM-hMSC in the treatment of phenotypes associated with
PCOS such as metabolic and reproductive abnormalities was
demonstrated. This method might be a potential treatment for
PCOS patients. Our findings demonstrate that BM-hMSC can
inhibit inflammation induced by PCOS via IL-10 production.
The anti-inflammatory cytokine IL-10 performed an important
function in relaying BM-hMSC effects. BM-hMSC might be
an effective therapeutic option for PCOS*%.

Increased inflammation and the synthesis of androgen from
ovarian theca cells are PCOS primary characteristics, and approx-
imately 50% of women with PCOS have elevated production
of androgen. Therefore, H295R (androgen-producing human
adrenocortical-carcinoma cells) serves as an ideal in vitro PCOS
model. The effects of H295R cells exposure to the BM-hMSC
secretome and IL-10 were studied. Comparable experiments
were conducted on primary cultured theca cells derived from
PCOS patients. In both H295R cells and primary cultured
theca cells, the BM-hMSC secretome inhibited the produc-

tion of steroids, inflammation, and androgen synthesis*>*.

CHALLENGES AND FUTURE PERSPECTIVE

One of the many unanswered questions about PCOS is regarding
the common factor that connects obesity, hyperandrogenism,
and IR. Proper diagnosis and treatments are required for women
who may develop infertility during their years of reproduction
in order to enhance their prognosis. Although PCOS is man-
ageable with lifestyle modifications and medications, a majority
of women with PCOS do not receive proper treatment due to
the low rate of accurate diagnosis of this disorder?*3.

The transplantation of stem cells or their derivatives into
the relevant tissues or organs is one of the most potential treat-
ments for many fatal conditions. However, because of the sen-
sitivity and complex nature of the immune system, obtaining
immune-competent cells from any patient is challenging. In this
context, iPSCs and technologies for gene editing may be use-
ful in generating functional autologous cells. However, with
major technological breakthroughs in reprogramming, iPSCs
are not yet suitable for transplantation into patients, except for
afew in current clinical research. There have been few publica-
tions on the equivalent of the molecular background and func-
tions of human ESCs and iPSCs, and the iPSCs genome and

epi-genomic integrity must be thoroughly assessed before they
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can be used in treatments®. Also, when contemplating stem
cell treatment, the first issue for the researchers is to unravel
the processes behind the way stem cells act in the damaged
microenvironment using animal models and then translate the
outcomes of these studies to humans. The second issue is to
detect and extract stem cells from the tissue before inducing
differentiation into the appropriate cell types. The final issue
is to prevent immune rejection following the transplantation
of stem cells. Immune rejection is a significant impediment to

effective stem cell transplantation®?.

DISCUSSION

There is optimism about developing an effective therapy method
based on the regenerative features of stem cells for reproduc-
tive issues. However, to achieve major developments for the
treatment strategy, an accurate and effective study plan, from
the isolation of stem cells to informed voluntary consent and
cell delivery model, is crucial for the success of initial clinical
trials considering previously published studies to overcome
the limitations. There is no remedy or cure because therapies
have so far focused on the symptoms rather than the syndrome
itself. A comprehensive attempt should be made to completely
research the condition so as to enhance the treatment and hin-
der the devastating long-lasting results of this condition on the
well-being of patients. For the early diagnosis and screening of
PCOS subtypes, crucial genetic polymorphisms may be effective.
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Finding efficient preventative tactics and therapy modalities will
require additional research on the genetics and pathophysiology
of PCOS. Prebiotic, probiotic, and synbiotic administration
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