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Personalized functional gynecology: a new 
direction?
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In recent decades, technological evolution has 
allowed for a monumental leap in the quality of dis-
ease diagnosis and treatment. The medical care in 
acute diseases is almost always successful thanks to 
the technological adequacy of hospitals and the ther-
apeutic options currently available. However, when 
it comes to chronic non-communicable diseases 
(CNCD) we are still finding our way regarding the 
correction of molecular, metabolic, and immuno-in-
flammatory dysfunctions that constitute the back-
ground of the physiopathology of these nosological 
entities1.2.

CNCDs are cutting our existence short, destroying 
our quality of life, burdening the government budget, 
and threatening the health of future generations. 
Unfortunately, conventional medicine has failed in 
responding to this challenge, and, as a result, the prev-
alence of chronic diseases continues to rise.

CNCDs are difficult to manage, costly to treat, 
require a multidisciplinary team, and, typically, are 
present throughout the second half of life. The forecast 
is that within the next few years, with the increase 
in longevity, 75% of the ´population will be affected, 
with a loss of autonomy and causing family and social 
dependence. The current therapeutic intervention is 
not enough to prevent or revert the evolution of mor-
bidity. Recent reports suggest that over 85% of chronic 
diseases are caused by factors such as inappropriate 

diet, sedentary lifestyle, distorted behavior/lifestyle 
habits, and environmental toxins1.3.

There is fear that the two types of therapeutic 
approaches are mutually exclusive. However, this 
fear is unfounded. The personalized functional inter-
vention is based on the foundations of conventional 
medicine and adds other resources to the semiotics 
and treatment, with a focus on the individual behav-
ior and environment, without ignoring the diagnosis 
of the disease, which can manifest in different ways 
depending on the individuality4.

Six basic principles constitute the foundation upon 
which this modality of intervention was developed to 
correct functional disorders4:

1.	 Genomic and biochemical individuality of 
human beings.

2.	 Therapeutic intervention focused on the individ-
ual (anthropocentric).

3.	 Search for a dynamic balance between mind, 
body, and soul.

4.	 Familiarity with the interconnectivity of internal 
physiological factors.

5.	 Identification of health as ‘positive vitality’ and 
not merely as the absence of disease.

6.	 Promotion of organic reserves as a means of 
increasing the extent of health and not merely 
the extension of life.

EDITORIAL
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biochemical and metabolic instability. These include 
(a) the quality of the air, water, and soil; (b) exposure to 
microorganisms; c) physical activity and reduction of 
sedentary behavior; d) previous physical or emotional 
trauma; e) psychosocial factors, such as family, work, 
community, economic condition, and daily stress; (f) 
use of licit and/or illicit drugs; g) exposure to pollut-
ants; h) contact with actinic radiation (solar).

Depending on the individuals’ genetic susceptibil-
ity, exposure to these factors can generate oxidative 
stress and/or chronic inflammation, almost always 
preceded by biochemical and metabolic disorders that 
trigger and perpetuate the disease and are worsened 
with obesity5.

At the turn of the millennium, there was a scien-
tific achievement of the utmost importance for human-
ity: the completion of the Human Genomic Project, 
coordinated by the National Institutes of Health and the 
US Department of Energy8 and with the participation 
of Celera Genomics9. It found that the human genome 
is composed of 50.000 genes, 3.2 billion base pairs, 
and 3 million SNPs (single nucleotide polymorphisms). 
That opened up the possibility of using specific 
genomic profiles that could assist in the prevention 
and treatment of diseases10.

However, mutant genes are expressed only when 
activated by stressor agents, internal and/or external, 
upon protein transcription. It is clear that genetic mod-
ification is not pre-determined and that lifestyle and 
environmental conditions play a role in the outbreak 
and maintenance of the disease5.

More recently, the concept of epigenetics emerged 
as the result of the molecular modification of nitrog-
enous bases without changing the gene sequence. 
Changes in methylation, acetylation, and non-coding 
DNA arising from the interaction with lifestyle and the 
environment cause functional disorders in individuals’ 
phenotypes11.

In 2009, the scientific community completed a fur-
ther achievement that would contribute significantly 
to functional therapeutic interventions: The Human 
Microbiome Project. This is the genomic identification 
of the microbiota, by using 16 S DNA sequencing, that 
comprises a quadrillion microorganisms (10 times the 
number of cells) potentially able to interact with the 
intricate communication system of the organism12.13.

These scientific achievements will require major 
adaptations in the teaching of biological sciences, 
demonstrating that pathophysiological disorders 
occur primarily in the intrinsic cellular function 

Functional intervention is based on the integra-
tion of the information that comprises the biography 
of individuals, obtained through anamnesis, making 
it possible to identify antecedents, mediators, and 
“triggers” of physical, emotional, or environmental 
circumstances that trigger the body’s interconnec-
tivity system. These transgressive agents can cause 
metabolic and biochemical imbalances that, over time, 
trigger and perpetuate CNCD. Identifying the source 
of the imbalance, by obtaining the upstream flow of 
symptoms and signs, is extremely relevant in the 
therapeutic care because it enables to cut the roots 
of the problem, minimizing unfavorable outcomes to 
the patient or sequelae5.

The Institute of Functional Medicine, in the United 
States of America, believes that pathophysiological 
mechanisms originate from biomolecular changes and 
that they are related to the intricate relationship between 
gene expression, lifestyle, and ecosystem quality4. This 
paradigm shift is based on the concept that every human 
being has a genetic, biochemical, and metabolic identity4.

Fundamental physiological processes take place 
in the cell framework and the extracellular matrix 
integrated into an extensive network of intercommu-
nication. A huge cascade of substances, organelles, 
receptors, hormones, growth factors, transcription 
factors, prostaglandins, cytokines, interleukins, and 
others, act at this stage executing a harmonious dance, 
in ideal conditions, or an anarchic and disastrous spec-
tacle when in a state of adversity5.6.

Aiming to broaden the quality of care for patients 
in the Climacteric Ambulatory of HC-FMUSP, we 
have recently started care and research activity that 
introduces this modality of intervention that operates 
primarily in the correction of lifestyle, environmen-
tal awareness, social adaptation of the patients. To 
accomplish this task, we have put together a multidis-
ciplinary team of physicians, nutritionists, psycholo-
gists, physical educators, etc.

Gynecologists need to be prepared to explore more 
deeply the history of women’s lives beyond what they 
learned in the basic curriculum. For a long time in 
their lives (from the fertile years to the menopausal 
transition) women are under the medical care of obste-
trician-gynecologists7. The prevention of CNCD must 
occur in this stage of life through the correction of 
metabolic and biochemical imbalances. In the supple-
mentary interview, it is necessary to observe adverse 
conditions in the everyday life of the individual (life-
style and environment) that can act as a trigger for 
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and manifesting in different ways in the organs and 
systems that integrate our body14. Identifying the 
source of imbalance is perhaps more important than 
the very nosological diagnosis, which is manifested 
differently depending on the individuality of each 
human being.

The genomic era has enabled the identification of 
mutations and polymorphisms (SNPs) that affect the 
expression of CYPs involved in the metabolism of estro-
gens, presenting an opportunity to individualize the 
prescription of sexual hormones to prevent oncogen-
esis. Thus, it is possible to assess the significance of 
mutations in genes involved in the carcinogen metab-
olism, metabolic biosynthesis of estrogens, activation 
of steroid receptors, and response to DNA damage15.

Environmental pollutants are a growing threat to 
our health. Heavy metals (lead, mercury, cadmium, 
aluminum, etc) as well as the persistent organic pol-
lutants (POPs), molecules that have a similar config-
uration to estrogen, and motivate a state of relative 
hyperestrogenism16. We are experiencing an unprece-
dented degradation of the ecosystem, which generates 
detriments capable of inducing hormonal disruption, 
oxidative stress, and DNA damage17.

Oxidative stress is the result of an accumulation 
of reactive oxygen species (ROSs) which surpass the 
body’s antioxidative potential (AntiOx). several studies 
have shown that reactive oxygen species can harm 
the cell microenvironment, particularly the organelles 
and membranes, destabilizing the protein, lipid, and 
carbohydrate molecules, and nuclear and mitochon-
drial DNA18.

The social changes associated with the degrada-
tion of the environment had consequences on the 
female reproductive life, inducing the emergence of 
dysfunctions that contributed to affect their health. 

In the field of gynecology, we will be able to advance 
in the treatment of various ailments, from the strictly 
dysfunctional (primary dysmenorrhoea, premenstrual 
syndrome, mastalgia, vaginosis, infertility with no 
apparent cause, and other illnesses) to expansive 
pelvic states (fibroma, endometriosis) and precursor 
lesions of genital neoplasms19.20.

The goal is to correct the biological, psychological, 
endocrine, immune, and metabolic imbalances that 
originate the disease, thus anticipating unfavorable 
outcomes. In doing so, the disorders are corrected 
at the origin of the cascade of events that invariably 
contribute to the genesis and maintenance of gyneco-
logical affections and diseases18-21.

The functional intervention model is inclusive by 
introducing the “focus on the individual” in a prope-
deutic assessment, thus increasing the scope of tra-
ditional medicine, which is focused predominantly 
on the disease. Identifying the dysfunctions that pre-
cede the disease provides the opportunity to act on 
its source, decreasing the possibility of recurrence of 
symptoms and signs. By identifying the origin of dis-
eases characterized as “idiopathic”, they can receive 
specific corrective treatment instead of ‘off label’ or 
empirical interventions, for which we do not have 
scientific evidence of efficacy and safety. Functional 
nutrition, tailored physical activity, stress manage-
ment all in tune with the circadian rhythm, and with 
environmental awareness constitute the most import-
ant tools for achieving this goal21-24. CNCD patients 
can greatly benefit from the association of both inter-
ventions (conventional and functional) to restore their 
health and vitality. However, such integration between 
different areas of health and well-controlled long-term 
studies are still challenges we must face to offer per-
sonalized functional gynecology to the population.
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Recently, there was an outbreak of a new disease 
called Coronavirus 2019 (COVID-19) in Wuhan, China, 
which spread rapidly to other regions in China and 
around the world. This pandemic is impacting the 
entire population, including adolescents, in physical, 
intellectual, emotional, and sexual activities.1

We are aware that during the pandemic, when emo-
tions are intense, and adolescents are more socially 
isolated than ever, online pornography can increase.

Online pornography is a relatively recent phenom-
enon and, therefore, studies on this subject are lim-
ited. It is known that the effects of the pornography 
in society imply deep problems concerning emotional 
aspects and relationships of this generation.2 The sex-
ual content currently available ranges from partial 
nudity to violent sexual activities or images of abuse.³

Online pornography differs from past pornography 
because online content is active and portable, allow-
ing quick and easy access from a variety of electronic 
devices. Participation in it is private and anonymous, 
which allows adolescents to seek materials that would 

not be available in traditional media such as television. 
In addition, it is difficult for parents to monitor online 
media, such as smartphones.4

With the pandemic and schools closed for weeks 
or more, adolescents are no longer under the watchful 
eyes of their teachers, community, and family due to a 
forced change of priorities. In this scenario, exposure 
to the sexual content freely available on the internet 
and in videogames contributes to the early develop-
ment of beliefs and sexual attitudes in adolescents.4

A study has shown that the consumption of por-
nography by adolescents exerts a negative influence 
on sexuality.5 Although most adolescents during this 
cognitive and volitive stage may not suffer conse-
quences, in some cases there may be a reduction in 
desire, an increase in masturbation practices and a 
reduced interest in sex, due to the distance between 
what is possible and what is fantasized.5

Access containment measures for such practices 
should be studied since we still require moderators of 
effect and assessments on the extent to which the use 
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of the content available on these medium affects the 
beliefs and sexual behaviors of adolescents.4

The extent to which access to digital pornogra-
phy changes attitudes and sexual practices is still 
unknown. It is possible that online pornography nor-
malizes eccentric practices. The industry is harming 
contemporary culture, and online pornography is 
likely to be replacing the conventional ways of learn-
ing about sex and relationships since adolescents are 
presented with distorted and unhealthy versions of 
masculinity and sexual identity.6

Therefore, while we face these challenges, parents 
and caregivers can help reduce the use of pornography 
in several ways, such as encouraging live video chats 
among friends, relatives, and teachers, collaborating 
with adolescents during the pandemic.

Thus, researchers point out the need to educate 
adolescents about the safe and responsible use of the 
Internet and its contents on smartphones, showing 
them that pornography is a potential health prob-
lem in terms of dependence, paraphilia, and sexual 
disorders.5
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Dear Editor,
A substantial part of patients without significant 

medical history and who were not previously diag-
nosed with brain tumors present to the Emergency 
Department complaining about new symptoms. 
Tumors metastasizing to the brain account for 15% to 
25% of all brain tumors1. Non-small cell lung cancer 
(NSCLC) is the most common primary tumor to spread 
to the brain2 and, in rare cases, metastatic tumors may 
present primarily with acute psychiatric symptoms3, 
which underlines the importance of adequate differ-
ential diagnosis when working in Psychiatry Emer-
gency Departments.

We report the clinical case of a patient with no pre-
vious psychiatry and medical history, with a subacute 
onset of delirium, behavioral changes, and reported 
depressive symptoms, as the first presentation of lung 
adenocarcinoma brain metastasis.

The patient was a 48-year-old man, smoker, who 
attended the Emergency Department due to mental 
confusion, spatiotemporal disorientation, and reported 
depressive symptoms of subacute onset with anorexia, 
i.e., weight loss of 8 kg in the past few months, appar-
ently due to his low mood. Simple laboratory tests 
were performed and came back normal. Chest X-ray 
revealed right hilar enlargement.

Our Psychiatry Emergency Unit was requested to 
attend the patient. He presented a quite incoherent 
speech and his cognitive performance was grossly 
affected. His wife reported behavioral changes, with 
no psychotic symptoms. He had no previous psychia-
try and medical history.

An urgent head computerized tomography (CT) 
scan evidenced multiple space-occupying lesions 
conditioning mass effect on adjacent structures, com-
patible with brain metastasis, namely involving the 
cerebellar hemispheres, right striatocapsular, and 
temporal region, as well as the bilateral frontoparietal 
regions, with a notable lesion in the left frontobasal 
region, of 3.4 cm diameter. This lesion was accompa-
nied by extensive edema and deviation of the median 
structures to the right by about 7 mm (Figure 1).

The patient was hospitalized at the Internal Med-
icine Ward for etiological study.

During his hospitalization, a chest/abdomen/pel-
vis CT scan identified multiorgan metastatic disease 
affecting both lungs, bones (costal, vertebral and iliac 
metastasis), stomach, and brain, multiple adenop-
athies (right pulmonary hilum and perigastric) and 
multinodular thyroid.

Upper digestive endoscopy with biopsy revealed 
endoscopic lesions compatible with secondary 
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chlorpromazine 50 mg id), which motivated physi-
cal restraint and difficulted the use of complemen-
tary means of diagnosis. After corticotherapy and 
holocranial radiotherapy (20 Gy in 5 fractions), pro-
gressive improvement of the state of consciousness 
was observed, despite some periods of disorientation 
that made him dependent when performing basic daily 
living activities.

At the end of the hospitalization, there was a clini-
cal worsening with sepsis probably due to respiratory 
infection and MRSA isolation. Despite the measures 
instituted, the patient died.

A study by Keschner et al.4 reported that 78% of 530 
patients with brain tumors had psychiatric symptoms. 
However, 18% of the 530 presented only with these 
symptoms as the first clinical manifestation5. Accord-
ing to Mainio et al.5, depression was found in 44% of all 
brain tumor patients, primary and metastic, and was 
associated with functional impairment, cognitive dys-
function, reduced quality of life, and reduced survival. 
Diagnosis of psychiatric symptoms secondary to brain 
tumors starts from having a clinical suspicion3 since 
an adequate differential diagnosis is key to the early 
treatment of potentially fatal conditions.

neoplastic involvement of primitive lung adenocar-
cinoma (CK7 and TTF1 positivity, with negativity for 
CK 20).

Bone scintigraphy revealed metastatic lesions as 
well, especially in the iliac.

Finally, genetic tests showed no mutations in the 
EGFR gene in exons 18, 19, 20, or 21.

From all the studies, it was concluded that the 
patient had a lung adenocarcinoma with diffuse bony, 
pulmonary, gastric, and brain metastasis, with no 
mutations in the EGFR gene. There was no indication 
for targeted anti-EGFR therapies.

During the hospitalization, the patient remained 
disoriented, with episodes of psychomotor agita-
tion, despite the therapeutics instituted (maximum 
doses of haloperidol 10 mg id, olanzapine 10 mg id, 

FIGURE 1. HEAD COMPUTERIZED TOMOGRAPHY: 
LESION IN THE LEFT FRONTOBASAL REGION OF 3.4 
CM OF DIAMETER, WITH EXTENSIVE EDEMA AND 
DEVIATION OF THE MEDIAN STRUCTURES TO THE 
RIGHT BY APPROXIMATELY 7 MM.
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Dear Editor,
We read with great interest the study by Zheng et 

al.1. It revealed that patients under ultrasound-guided 
thoracic paravertebral nerve block had a lower inci-
dence of severe mediastinal flutter (grade three) during 
video-assisted thoracic surgery for pulmonary lobec-
tomy compared with those under ultrasound-guided 
intercostal nerve block. The authors concluded that 
thoracic paravertebral nerve block was better than 
intercostal nerve block during video-assisted thoracic 
surgery for pulmonary lobectomy. This is of great sig-
nificance in the selection of techniques for blocking 
chest nerves during thoracic surgery. However, in my 
opinion, more factors should be taken into consider-
ation for drawing this conclusion.

Firstly, only some patients are suitable for sponta-
neous-ventilating anesthesia. Therefore, the authors 
should confirm the types of thoracoscopic surgery. 
Additionally, no relevant data indicated the specific 
types of thoracoscopic surgery. The postoperative 
analgesic effect in different anesthesia approaches 
was not evaluated. The Visual Analogue Scale (VAS)2 

or other methods should be used to assess the post-
operative analgesic effect.

There are several postoperative complications for 
video-assisted thoracic surgery, such as intensive 
care stay, total hospital stay, and mortality rate3. 
However, only the incidence of mediastinal flutter 
was explored in this study. Therefore, more clinical 
data should be collected to exclude the side effect of 
ultrasound-guided thoracic paravertebral nerve block 
and intercostal nerve block so that a conclusion can 
be reached.
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Dear Editor,
COPD is a disease characterized by progressive and 

persistent airflow limitation. The objectives of COPD 
assessment are to determine the level of airflow lim-
itation, its impact on the health status of the patient, 
and the risk of future events (such as exacerbations, 
hospital admissions, or death). In order to achieve 
these objectives, the assessment should consider the 
severity of the airflow limitation, the magnitude of the 
patient’s symptoms, the history of exacerbations, and 
the presence of comorbidities1.

The natural history of GOLD B COPD patients is 
not well described or understood². GOLD B patients 
are defined by low rates of exacerbation (<2 exacer-
bations per year without hospitalization) and high 
symptom burden. These patients may have more exac-
erbations in the future and, consequently, change their 
GOLD category. In the ECLIPSE study2, only 36% of 
patients in group B remained stable after 1 year, 7% 
and 35% deteriorated into higher-risk categories, i.e., 
C and D, respectively, and 22% improved to group A.

GOLD B COPD patients, although very symp-
tomatic, are considered low risk. Studies have also 
shown that these patients have a high morbidity and 
mortality rate, which may influence future follow-up 
and therapy options. Moreover, there appears to be 
some heterogeneity in group B, in which a subgroup of 
patients progresses over time to higher risk categories.

The objective of our study is to evaluate the func-
tional and clinical characteristics of COPD patients 
belonging to group B and explain the driving factors 
for their tendency to shift to group D over time.

Our study is a prospective analysis of a conve-
nience sample of COPD patients attending a pulmon-
ology appointment at the Pneumology Unit, University 
Hospital Center of Coimbra. Demographic, functional, 
and clinical data of all the patients from 2017 were ana-
lyzed, and a second evaluation took place 12 months 
later. Patients with other chronic respiratory diseases, 
such as Asthma/COPD Overlap, interstitial disease, 
cystic fibrosis, or lung cancer, were excluded.

The statistical analysis was completed using the 
IBM SPSS® statistical program, version 20. The cat-
egorical variables were described with percentages 
and the quantitative variables with mean and standard 
deviation. All associations were established using the 
Chi-Square Test or Fisher Exact Test for categorical 
variables and the T-Test for independents samples or 
the Mann Whitney Test for continuous variables. All 
the tests were considered significant when the p-value 
did not exceed 0.05.

We included 53 patients, 85% male, aged 55 to 94 
years. In 2017, our sample consisted of 25% (13) GOLD 
A patients, 54% (29) GOLD B, 8% (4) GOLD C, and 13% 
(7) GOLD D. In the comparative analysis between 
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is a significant relationship between airflow limita-
tion and the risk of exacerbation and death1. The 
risk factors for a greater decline in FEV1 are current 
smoking, emphysema, and exacerbations3. Recently, 
Lange et al.4 reported that the rate of decline in FEV1 
in patients with COPD with low FEV1 in early adult-
hood (indicating suboptimal lung growth) is lower in 
comparison with COPD patients with normal FEV1 
in early adulthood (27ml versus 52ml/year, respec-
tively). These findings suggest that the variation in 
lung function decline in COPD is influenced by mul-
tiple factors. We also know that COPD is associated 
with multiple comorbidities that may have a signif-
icant impact on prognosis1. Comorbidities are not 
associated with the degree of obstruction and have 
a cumulative effect on mortality2.

Overall, in our study, GOLD B patients had more 
cardiovascular comorbidities, emphysema, and 
chronic bronchitis than GOLD A patients, which may 
contribute to their high symptom burden. In addition, 
GOLD B patients who progressed to GOLD D had sig-
nificantly lower FEV1, indicating that deterioration 
in airflow limitation is associated with an increased 
prevalence of exacerbations and disease progression. 
We think that these data should be taken preciously 
as the re-classification of patients based on an event 
(i.e. exacerbation) might be dangerous. However, this 
study has limitations that must be mentioned. The fact 
that our sample consisted of a convenience sample of 
only 53 patients may have conditioned our results.
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group A and B, we found that the FEV1 % predicted 
was similar between the two groups [50,8% (1385ml) 
vs 45,3% (1250ml), p=0.138], and a significant propor-
tion of patients in group B had emphysema (79.3% vs 
38.5%, p=0.015), chronic bronchitis (68.9% vs 30.7%, 
p=0.041), and cardiovascular comorbidities (89.6% 
vs 53.8%, p=0.016). The cardiovascular comorbidi-
ties considered were heart failure, atrial fibrillation, 
ischemic heart disease, diabetes mellitus, and high 
blood pressure.

After 12 months of follow-up, of the 29 GOLD B 
patients, the majority (18) was stable and remained 
in group B; 10 patients progressed to GOLD D; and 
1 patient was reclassified to GOLD A. Considering 
the baseline characteristics in 2017, patients who 
progressed to GOLD D had a FEV1 % predicted sig-
nificantly lower than patients who remained in group 
B [mean 48.6% (1320ml) vs 36.9% (790ml), p=0.014]. 
There were no statistically significant differences 
regarding age, gender, body mass index, smoking sta-
tus, chronic bronchitis, emphysema, cardiovascular 
comorbidities, degree of dyspnea, and FVC (Table 1). 
There were no changes in inhaled treatment during 
the follow-up period.

TABLE 1. BASELINE CHARACTERISTICS OF PATIENTS 
FROM 2017 WHO REMAINED GOLD B AND PATIENTS 
PROGRESSED TO GOLD D AT 12 MONTHS OF FOLLOW-
UP

Variables 
GOLD

p-value
B (n=18) D (n=10)

Age – years (Mean ± SD) 74.7±8.9 72.5±8.1 p=0.591
BMI - (Kg/m2) (Mean ± SD) 28.5±4.1 27.2±4.9 p=0.573
Pack years (Mean ± SD) 50.4±22.8 43.8±17.7 p=0.629
Chronic bronchitis (%) 50% (9) 80% (8) p=0.099
Emphysema (%) 88.9% (16) 100% (10) p=0.5
Cardiovascular comorbidity (%) 72.2% (13) 90% (9) p=0.118
Dyspnoea - mMRC (median) 2 2 p=0.121
FVC% (Mean ± SD) 66.9%±9.9 66.8%±12.3 p=0.980
FEV1% (Mean ± SD) 48.6%±14.3 36.9%±11.3 p=0.014

Several studies have investigated predictive 
factors for exacerbation and mortality in COPD. 
Although FEV1 by itself is not sufficiently accurate 
as a predictor of exacerbation, we know that there 
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Dear Editor,
According to some current studies, the infection 

by COVID-19 (SARS- CoV-2) appears to be associated 
with the involvement of hemostasis in the Chinese 
population, developing to Acute Respiratory Distress 
Syndrome (ARDS). The context reported here focuses 
on cases with ARDS, which has been implicated with 
the presence of an endothelial lesion, production of 
pro-coagulating factors, and generation of fibrin deg-
radation product (D-dimer), compatible with dissem-
inated intravascular coagulation (DIC).1 The increase 
in the concentration of D-dimer 3-4 times above the 
normal levels was associated with the outcome of 
death and there are reports of thromboembolic phe-
nomena, and factors of worse prognosis, such as 

advanced age, low immunity, neutrophilia, and organ 
and coagulation dysfunction.2 Patients who develop a 
more severe response to the disease may evolve to dys-
pnea and hypoxemia within one week from the onset 
of the disease and may progress rapidly to ARDS or 
target organ failure. Among other possibilities, coag-
ulation, in the cases that have been reported in the 
literature, consists of prolonged prothrombin time (PT) 
and partial activated thromboplastin time (APTT) in 
2.1% and 9.7%, respectively, of the patients who had 
ARDS. Epidemiological data report that changes in 
coagulation, in COVID-19 infections, associated with 
ARDS and the systemic inflammatory process, may 
react releasing a large amount of pro-inflammatory 
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blood count; extended PT and increased D-dimer are 
associated with cases of severe evolution.3-5 However, 
the guidance to patients who were already using oral 
anticoagulant medications, before contracting COVID-
19, is to continue with the treatment; however, greater 
laboratory and clinical monitoring of these patients is 
necessary, as recommended by Chinese studies that 
note that altered PT, even at mild levels, is also a factor 
of poor prognosis and reinforce that, in this scenario, 
the patient/control relationship should be used instead 
of the INR.
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cytokines - tumor necrosis factor, interleukin (IL) -1, 
IL -6 and IL-8 - although the pathogenesis of human 
COVID19 has not yet been fully clarified. Studies 
reinforce the hypothesis that the great increase in 
the production of cytokines is associated with a defi-
cient immune system and are the two main triggers 
of events that culminate in the serious evolution of the 
infection.1,2 In this context, it is important to develop 
preventive measures, as well as laboratory tests and 
early prognostic markers of patients who will pres-
ent the severe form, so that a therapeutic approach 
is performed in the initial phase in patients affected 
by COVID-19. This way, it will be possible to avoid 
the evolution to death in this group of patients, since 
the course of the disease can be quick, progressing to 
ARDS within one week from the onset of the disease, 
in addition to target organ failure.2 Comparing the 
laboratory tests of patients with and without ARDS, 
it was noticed that the group with ARDS had signifi-
cant changes in index values, i.e., liver injury, renal 
dysfunction, related to inflammation and coagulation 
function. Also, the lymphocyte count and CD8 T cells 
were significantly decreased. In addition to this wor-
rying matter, patients who developed ARDS did not 
respond well to treatments with antiretrovirals.2 Given 
these facts, it is of utmost importance to evaluate the 
benefit laboratory tests and prognostic markers, on 
hospital admission, could bring to favor those patients 
who will evolve to the severe form, aiming at early 
preventive and therapeutic measures, to avoid evolu-
tion to unfavorable outcomes. Among the important 
tests so far, we can mention blood count, PT, APTT, 
and D-dimer, which have all been mentioned and 
whose correlations were observed in the literature as 
prognostic markers, as follows: severe lymphopenia, 
neutrophilia, and thrombocytopenia at the complete 
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Dear Editor,
The first cases of COVID-19 were registered in 

Wuhan, a city of 11 million people in the People’s 
Republic of China. Caused by the new coronavirus, 
SARS-CoV-2, the disease quickly spread across the 
world1. On March 11, 2020, the World Health Organi-
zation (WHO) declared a global pandemic2.

As of April 20, 2020, there were more than 2.49 
million confirmed cases and 171,652 deaths from the 
disease in the world3. The first confirmed case in Bra-
sil occurred on February 26, 20204. Since then, the 
disease has spread throughout the Brazilian territory, 
reaching cities in the interior. As of April 20, 40,581 
cases and 2,575 deaths had already been registered 
in Brasil4.

Considering the spread of the disease in Brasil, 
this study describes the clinical and epidemiological 
profile of the first confirmed cases of COVID-19 in the 
municipality of Juazeiro, Bahia.

A descriptive study was carried out, based on data 

provided by the Health Department of the city of Jua-
zeiro. The municipality is located in the Northern 
region of the state of Bahia, and it borders the city 
of Petrolina, which is located in the state of Pernam-
buco. Juazeiro has an estimated population of 210,000 
inhabitants, and it is one of the most important cen-
ters of irrigated fruit in Brasil5. Clinical and epidemi-
ological variables have been described.

The first suspected case in the municipality was 
notified on March 17, 2020. Between that date and 
April 20, there were 9 confirmed cases of the disease 
in the municipality. The first two confirmed cases 
were notified on March 17 and 18, 2020. Both were 
elderly individuals, members of the same family, with 
history of international travel. Community transmis-
sion was confirmed on March 31, with the notifica-
tion of a nurse who had no travel history. The age 
of confirmed cases ranged from 22 to 77 years; four 
health professionals (two with higher education and 

LETTERS TO THE EDITOR

KEYWORDS: COVID-19. Coronavirus infections. Epidemiology. Pandemics.

https://orcid.org/0000-0002-6038-5470
https://orcid.org/0000-0002-4554-1316
https://orcid.org/0000-0002-9595-3538
https://orcid.org/0000-0003-1689-7468
https://orcid.org/0000-0001-9601-6995
https://orcid.org/0000-0001-7995-1893


Epidemiological clinical profile of COVID-19 cases in a municipality of Northeast Brasil

REV ASSOC MED BRAS 2020; 66(5):573-576 574

swiftly adopted sweeping measures, including 
full lockdowns of shops and companies, shutting 
down airports, imposing travel restrictions, and 
completely sealing their borders in order to con-
tain transmission7.

Restrictions on people coming from risk areas can 
be important at the beginning of an epidemic, as they 
allow control measures to be implemented in advance; 
however, they have little effect once community trans-
mission has been established. According to the WHO, 
banning incoming flights from areas with high num-
bers of cases of COVID-19 does not prevent infected 
individuals from arriving from areas with intermediate 
numbers where controls are less stringent8. Further-
more, the movement of people between cities by land 
can also favor the spread of the disease regardless of 
air traffic.

The WHO thus recommends that travelers return-
ing from affected areas self-monitor for symptoms for 

two technicians) were confirmed with COVID-19. Car-
diovascular disease, diabetes, and chronic respiratory 
disease were the comorbidities observed in three indi-
viduals. A 63-year-old man required hospitalization 
and died from COVID-19 (Table 1).

The observed profile is in line with the world lit-
erature6. However, the following three reflections 
are necessary to understand the dynamics of the 
pandemic and its consequences: i. the importance 
of travelers in the chain of disease dissemination; ii. 
community transmission; and iii. the involvement of 
health professionals.

The importance of travelers in the chain of 
dissemination of the disease.
There is no doubt that national and international 

travel has contributed to the spread of SARS-CoV-2 
around the world. To limit cross-border spread, 
both regionally and globally, many countries have 

TABLE 1.CHARACTERIZATION OF THE FIRST CONFIRMED CASES OF COVID-19 IN JUAZEIRO, BAHIA, NORTHEAST, 
BRASIL, 2020.

Case Notification 
Date

Sex Age 
years

Occupa-
tion

Signs and symp-
toms

Comorbid-
ities

Travel History Suspi-
cious 
case 
contact

Hospi-
talized / 
IMV

Outcome

1 03/17/2020 F 77 Retired Cough, myalgia/
arthralgia

None Yes
(São Paulo, 
Africa, Dubai, 
Abu Dhabi)

No No Cure

2 03/18/2020 M 74 Retired Fever, cough, run-
ny nose, irritability, 
adynamia

Cardio-
vascular 
disease

Yes
(São Paulo, 
Africa, Dubai, 
Abu Dhabi)

No No Cure

3 03/31/2020 F 59 Nurse Fever, cough, 
myalgia

None No No No Symptomatic1

4 04/08/2020 M 63 Retired Fever, cough, 
dyspnea, O2 satu-
ration < 95%.

Cardio-
vascular 
disease and 
diabetes

No No Yes Death

5 04/08/2020 F 32 Nurse Cough, sore throat, 
runny nose, head-
ache, nausea/vom-
iting, myalgia/ar-
thralgia, adynamia/
weakness, enlarged 
lymph nodes

None No Yes No Symptomatic1

6 04/11/2020 F 33 Secretary Cough, headache, 
diarrhea, myalgia/
arthralgia

None No Yes No Symptomatic1

7 04/13/2020 F 25 Nurse 
technician

Runny nose, chills, 
hoarseness

None No Yes No Symptomatic1

8 04/14/2020 M 22 Nurse 
technician

Cough, runny 
nose, sneezing

None No Yes No Symptomatic1

9 04/15/2020 M 69 Retired Fever, cough, 
dyspnea

Chronic 
respiratory 
disease

No No No Symptomatic1

Legend: F: female; IMV: invasive mechanical ventilation; M: male. 1Individual still without a clinical cure
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14 days. If symptoms, such as fever, cough, or diffi-
culty of breath occur, travelers are advised to contact 
local healthcare providers, preferably by phone, and 
inform them of their symptoms and travel history8.

Community transmission
The Brazilian Ministry of Health recognized that 

community transmission was occurring across the 
country on March 20 as a strategic measure to ensure 
collective efforts to reduce transmission on the part 
of all Brazilians9. Since then, social distancing, store 
closing, and suspension of academic activities have 
been implemented by state governments as preven-
tive measures.

Social distancing is one of the main methods to 
interrupt the disease transmission cycle, mainly due 
to the presence of asymptomatic carriers who may be 
able to transmit the virus. Accordingly, a recent study 
revealed that the viral load detected in asymptomatic 
patients was similar to that in symptomatic patients, 
which suggests the transmission potential of asymp-
tomatic or minimally symptomatic patients10. There-
fore, surveillance actions and expansion of testing are 
important to avoid the emergence of new cases.

The involvement of health professionals
The outbreak of COVID-19 could be particularly 

risky for healthcare workers due to their ongoing 
professional exposure to the virus. The National 
Health Commission of the People’s Republic of China 
has reported that, as of February 24, 2020, a total 
of 3,387 out of 77,262 patients with COVID-19 (4.4%) 
in China were healthcare workers or individuals 
who worked in medical facilities11. As of April 05, 
2020, 12,252 health workers in Italy tested positive 
for COVID-19, accounting for 10% of Italy’s COVID-
19 cases; furthermore, 80 medical doctors and 25 
nurses have died12. There are no official data from 
Brasil, but it is estimated that by the beginning of 
April, around 7,000 health professionals had been 
removed from work since the beginning of the pan-
demic due to suspicious symptoms.

Inadequate personal protection of healthcare 
workers at the beginning of the epidemic was a 
central issue since the form of contagion was not 
yet fully understood, and awareness of personal 
protection was not strong enough13. Today, with 
more information and protocols established to 
prevent COVID-19 infection, other issues contrib-
ute to the transmission of infection among health 

professionals, including the following: protective 
equipment (PPE) shortage, the intensity of work, and 
lack of rest13. Healthcare workers play a crucial role 
in combating COVID-19. Adequate provision of PPE, 
food, rest, and psychological support are essential 
measures to ensure the safety and quality of life of 
these professionals14.

In the present study, we describe the first cases 
of COVID-19 in the municipality of Juazeiro, Bahia, 
located in an important fruit center in the São Fran-
cisco Valley region. The cases are mainly composed of 
individuals with a history of travel in risk areas, health 
professionals, and contact with infected individuals. 
Tackling the pandemic is a complex process, which 
requires a wide range of measures to be developed 
simultaneously and in an articulated manner. No mea-
sure carried out in isolation will be able to contain the 
expansion of the pandemic.
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Dear Editor,
Since the confirmation of the first case of Covid-19 

in Brazilian territory, on February 26, 2020, all gov-
ernment agencies have sought to develop strategies to 
contain the progress of the pandemic in the country1. 
As of April 16, 2020, there are already 30,425 con-
firmed cases and 1,924 deaths caused by the disease 
in the country, with daily growth2.

An additional concern related to Covid-19’s entry 
into Brasil’s criminal justice system. The Brazilian 
prison population is the third largest in the world and 
undergoing intense growth, behind only the US and 
China, first and second places, respectively. There 
are more than 760,000 individuals deprived of their 
liberty, confined in prison units without the min-
imum infrastructure capable of guaranteeing reso-
cialization, expressing a clear violation of human 
rights3. Overcrowding [over 150%], associated with 
the profile of the prison population [characterized by 
the high prevalence of risk factors for Covid-19, such as 

cardiovascular, respiratory, metabolic and immunosup-
pressive diseases, drug use and unhealthy lifestyle habits, 
as well as of elderly individuals, pregnant women and 
other vulnerable groups] and the context of violation 
of the most basic rights generate a high risk scenario 
for the spread of the coronavirus3,4. On April 17, 2020, 
the first death of an individual deprived of liberty, a 
73-year-old elderly man who was serving time at the 
Cândido Mendes Penal Institute, in the state of Rio 
de Janeiro, was registered. The criminal institution 
is aimed at the elderly population and has a capacity 
for 246 prisoners, but it houses 3055.

MEASURES ADOPTED BY THE BRAZILIAN 
Justice

In order to reduce the risk of Covid-19 entering the 
prison system in Brasil and considering the respon-
sibility of the Brazilian Justice with regard to the 

LETTERS TO THE EDITOR

KEYWORDS: COVID-19. Coronavirus infections. Public health. Justice administration system. Prisoners.

https://orcid.org/0000-0003-0837-8254


Brazilian Justice response to protect the prison population from Covid-19

REV ASSOC MED BRAS 2020; 66(5):577-579 578

change in the regime of visits and delivery of items to 
persons deprived of their liberty, mandatory cleaning 
of visitation spaces and provision of masks and individ-
ual protection items to visitors, prohibiting the entry 
of visitors with fever or respiratory symptoms associ-
ated with Covid and priority adoption of fractionation 
of visitation at different days and times.

c) Maintain social distancing and/or social iso-
lation
In line with the international guidelines on the 

importance of social distancing and/or isolation9,10 in 
the containment of the Covid-19 pandemic, the main 
recommendations are:

1- Suspension of the duty of periodic presence 
to the court of persons in provisional liberty or con-
ditional suspension of the case, for a period of 90 
(ninety) days;

2- Granting of house arrest in relation to all per-
sons imprisoned while serving sentences under an 
open and semi-open regime, subject to conditions to 
be defined by the judge responsible for enforcement;

3- Temporary suspension of the duty of regular 
presentation in court of persons under sentence in 
the open regime, house arrest, penalties restricting 
rights, suspension of enforcement of the sentence and 
conditional release, for a period of ninety days;

4- Possibility of house arrest for people arrested 
for alimony debt;

5- Rescheduling of hearings in cases where the 
defendant is released and held by videoconference in 
the event that the person is deprived of liberty.

6- Possible extension of the return period or post-
ponement of the temporary exit benefit. In the event 
of postponement, rescheduling of the temporary exit 
must be guaranteed after the end of the sanitary 
restriction period.

d) Management Measure
In the component of the criminal system manage-

ment, the following recommendations stand out:
1- Preparation and implementation of a contin-

gency plan by the local Executive Branch, including 
health education actions, screening of suspected cases 
at the time of admission to the prison unit, preventive 
hygiene measures, supply of medicines and supplies, 
guarantee of uninterrupted water supply, measures to 
avoid the collective transport of persons deprived of 
their liberty, equipment for professionals and planning 
in case of professionals showing symptoms;

protection of life and the guarantee of the dignity of 
this population, the National Council of Justice (CNJ) 
issued recommendation 62, of March 17, 2020, with 
the purpose of guiding the adoption of preventive 
measures for the spread of infection by the new coro-
navirus within the scope of the criminal and socio-ed-
ucational justice systems6.

The measures adopted by the criminal justice 
system may have an impact on reducing the epide-
miological risk of spreading the virus in the commu-
nity deprived of liberty, with benefits extended to 
the entire Brazilian population. Such recommenda-
tions are in line with global guidelines and based on 
solid scientific evidence. For educational purposes, 
we have grouped these recommendations into five 
interdependent categories: a) Recommendations 
focusing on risk groups; b) Reduction of population 
gatherings; c) Maintain social distancing and/or 
social isolation; d) Management measures; e) Acting 
on suspected cases.

a) Recommendations focusing on risk groups:
Considering the risk groups for Covid-197,8, CNJ 

recommended the re-evaluation of provisional prisons 
giving priority to pregnant women, nursing mothers, 
mothers or persons responsible for children up to twelve 
years old or for people with disabilities, as well as elderly, 
indigenous, people with disabilities or are part of the risk 
group (Article 4). For this same population group, early 
exit from closed and semi-open regimes was allowed.

b) Reduction of population gatherings
With the purpose of reducing population gather-

ings, an essential condition for the reduction of com-
munity contagion9, it was recommended to reevaluate 
provisional prisons and to grant early exit from closed 
and semi-open regimes, giving priority to people 
arrested in criminal institutions who:

• are over-occupied;
• do not have a healthcare team assigned to 

the institution;
• are under an interdiction order, with precautionary 

measures determined by an organ of the international 
jurisdictional system or;

• have facilities that favor the spread of the 
new coronavirus.

In addition, it recommended the maximum excep-
tionality of new preventive detention orders and the 
preparation and implementation of a contingency plan 
within the scope of visitation rules, providing for a 
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2- Allocation of financial penalties decreed during 
the public health emergency period for the purchase 
of cleaning, protection and healthcare equipment.

e) Acting on suspected cases
Faced with a suspected case of Covid-19, it 

is recommended:
1- The isolation of a person with symptoms com-

patible with Covid-19 and immediate referral for the 
implementation of a health treatment protocol, as 
recommended by the Ministry of Health;

2- The immediate referral for treatment at a ref-
erence healthcare facility for people who have severe 
breathing difficulties associated with Covid-19. In such 
cases, it is possible to replace the prison in a closed 
environment by a non-custodial measure, particularly 
in the absence of adequate isolation space or health-
care staff.

FINAL NOTES

Even considering the CNJ’s efforts to face the 
pandemic and to protect the population deprived of 
liberty in Brasil, an effort by the public authorities 

to guarantee sufficient resources to implement these 
recommendations is necessary. The criminal system, 
for decades, has suffered a chronic crisis [not only 
financial but also in its moral and legal foundations], 
the solution of which goes far beyond public policy or 
the injection of financial resources11.

Finally, there are reasons to believe that, despite 
all the recommendations, the entry of the new coro-
navirus in the Brazilian criminal justice system will 
further deepen the double crisis (health and crimi-
nal procedure) the country is facing. If based on the 
evidence on the characteristics of the virus (infec-
tivity, pathogenicity, virulence and lethality) and the 
very historical context of the penitentiary system, 
there is a predictable and announced tragedy, the 
consequences of which will reach the entire Brazil-
ian people.
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Dear Editor,
Splenic marginal zone B-cell lymphoma is a rare 

type of non-Hodgkin B-cell lymphoma, without pref-
erence for sex, which affects individuals mainly over 
50 years. In many cases, the disease is asymptomatic, 
with absent splenomegaly and lymphadenomegaly. 
The changes in the peripheral blood, when present, 
are lymphocytosis, anemia, and thrombocytopenia; 
cytopenias are mostly due to hypersplenism. The 
presence of B symptoms and increased LDH is rare1,2. 
The immunophenotype pattern is characterized by 
pan-B cell expression with positive CD19, CD20, CD22, 
CD79a, IgM, and IgD. CD5 is found only in 15%, and 
CD23 in 30% of cases. It presents as the most common 
cytogenetic alteration the heterogeneous expressions 

of chromosome 7, the (9:14) (p13: q32), which overlaps 
the IgH and PAX-53 genes. The marrow infiltration 
patterns are highly variable and consist of nodular, 
paratrabecular, and interstitial4,5. The finding of 
the intrasinusoidal pattern is more easily observed 
by CD20 or CD34 immunohistochemistry. Spleen 
histology shows micronodular infiltration of white 
pulp with biphasic pattern and a variable degree of 
red pulp involvement. Differential diagnosis should 
be made with other chronic B7 cell lymphoprolifer-
ative diseases5.

The clinical course is mostly indolent with a 
median global survival of 10 years. There is no stan-
dard therapy; so, splenectomy is the most used 
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(CE), presented, in 2019, at a hematology service unit 
asymptomatic with splenomegaly and blood count 
results within normal limits. A bone marrow biopsy 
presented normal results for hematoxylin-eosin (HE), 
but immunohistochemistry was positive for CD20 in 
sinusoid, diagnosed with marginal zone lymphoma 
(Figure 1). A significant white and red pulp labeling 
for CD20 was observed, while the markers CD5, 
CD3, cyclin D1, BCL-6, and CD10 were not significant. 
CD23 marks dendritic and Ki67 follicular cells in 30% 
of the cells; normal cytogenetics. Splenectomy was 
performed with the anatomopathological study of the 
spleen (Figures 2), and the diagnosis was confirmed 
as marginal splenic zone lymphoma. The first recov-
ery cycle was started and has shown stability and no 
toxicity until now.

Splenic marginal zone lymphoma infiltrated into 
the bone marrow, usually used with multiple patterns 
and usually forming lymphoid nodules with germinal 
centers; the cellular pattern is similar to the initial 
site. The sinusoidal pattern is strongly associated 
with marginal zone lymphoma; however, the most 
recent reports have shown that this pattern is very 
nonspecific, rarely happens as the only infiltration 
pattern and that immunohistochemistry is necessary 
to identify the infiltrations.

We presented a case that reinforces the impor-
tance of anatomopathological examination of the 
bone marrow, whenever possible, complementary to 
other laboratory tests (peripheral blood, cytogenetics, 
immunophenotyping, and molecular), as well as the 
study of immunohistochemistry and interpretation in 

therapeutic approach since it helps in diagnosis as 
well as in the improvement of symptoms related to 
cytopenias. Other therapies using chlorambucil or 
cyclophosphamide, alone or in combination with other 
agents (CVP, CHOP), have limited results. Immuno-
therapy with an anti-CD20 antibody is a molecular tar-
get for the treatment of non-Hodgkin B cell lymphoma 
with CD20 positive protein6,7. Results of anti-CD20 
monotherapy demonstrated a 17-month duration of 
response and global survival of 80% up to 6 years and 
progression-free survival of 60% up to 4 years.

We report the case of a patient with splenic mar-
ginal zone lymphoma with positive markers for 
B-lymphocytes, who presented asymptomatic and 
with splenomegaly, and review some aspects related 
to this disease.

A 50-year-old male, businessman, from Fortaleza 

FIGURE 1. INTRASINUSOIDAL MEDIAL INFILTRATION 
BY SPLENIC MARGINAL ZONE NHL-B (CD20 +) (200X 
IMMUNOHISTOCHEMICAL STUDY)

FIGURE 2. A: MARGINAL ZONE SPLENIC NON-HODGKIN’S LYMPHOMA, NODULAR ASPECT (HE 200X). B: SPLENIC 
LNH-B, FROM THE MARGINAL ZONE WITH STRONG EXPRESSION OF CD20 (200X IMMUNOHISTOCHEMICAL 
STUDY)

A B
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the clinical context. Anatomopathological examination 
of the spleen was also important to define the diagno-
sis of splenic marginal zone lymphoma.
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GUIDELINES IN FOCUS

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Chronic pain can be broadly classified into three 
categories of causation: due to a tissue disorder or 
injury (nociceptive); due to a somatosensory disor-
der or injury (neuropathic pain), or a combination of 
nociceptive and neuropathic pain (mixed pain). Neu-
ropathic pain due to an injury or disease affecting the 
somatosensory system (1) continues to be a challenging 
clinical problem because the pain is often severe and 
incapacitating (2). Population studies indicate that its 
prevalence ranges from 7 to 10%, based on validated 
screening tools (3).

The effectiveness of certain antidepressants, anti-
convulsants, opioid analgesics, and various agents has 
been established in systematic reviews (4) and several 
evidence-based guidelines for the management of neu-
ropathic pain (5). However, these studies consistently 
show that less than 50% of the patients achieve ade-
quate control of pain in the short term, and a recent 

prospective study, of observational results, showed 
that only about a quarter reached clinically significant 
improvement in pain and function in the long term, 
after up to 12 months of follow-up (6).

Lidocaine has the ability to block sodium channels. 
Therefore, it can be expected to act only in the subset 
of neuropathic symptoms mediated by the abnormal 
activation of the sodium channels (7).

Intravenous infusions of lidocaine in the dose of 5 
mg kg-1 provide significant relief of pain in comparison 
with a placebo, for up to six hours after the infusion, 
with a peak of 1 to 2 hours after the infusion (8).

Given the short-term effect of systemic lidocaine 
and the intravenous route, it would not be practical for 
the management of pain in the long term. Given this, 
it is justified to evaluate, in the long term, the role of 
the intravenous infusions of lidocaine in the treatment 
of chronic neuropathic pain.

http://orcid.org/0000-0003-3718-1442
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OBJECTIVE

The goal of this assessment is to identify the effi-
cacy and safety of multiple infusions of lidocaine in 
the relief of pain in patients with neuropathic pain, in 
comparison with a placebo.

METHODS

The clinical question is: What is the impact of ther-
apy with multiple infusions of lidocaine on outcomes 
of pain relief for up to four weeks and adverse events 
in the treatment of patients with neuropathic pain, 
compared with a placebo?

The eligibility criteria for the studies are:
1. An adult patient with neuropathic pain due to 

any cause;
2. Treatment with multiple applications of intrave-

nous lidocaine compared with placebo therapy;
3. Outcomes - pain relief for up to four weeks and 

adverse events;
4. Excluded outcomes - evaluation of relief of pain 

in the period immediately after the infusion, i.e., soon 
after the infusion and up to 1-3 days after the infusion;

5. Randomized clinical trial;
6. No time or language restrictions;
7. Full text available for access.

The search for evidence was carried out the vir-
tual databases Medline/Pubmed using the following 
search strategy - (Intravenous OR infusions OR infu-
sion OR parenteral OR systemic) AND (lidocaine OR 
lignocaine) AND (Pain OR fibromyalgia OR Neuralgia 
OR Peripheral Nervous System Diseases OR Neu-
romuscular Diseases OR Nervous System Diseases 
OR Neuropathic Pain OR Neuralgia, Postherpetic OR 
Diabetic Neuropathies OR Peripheral Nerve Injuries 
) AND Random*; and on CENTRAL / Cochrane with 
the search strategy - (Intravenous OR infusions OR 
infusion OR parenteral OR systemic) AND (lidocaine 
OR lignocaine) AND (neuropathic pain). The search 
in these databases was performed up to the month of 
March 2020, and a systematic review was performed 
according to the PRISMA recommendations. (9)

We extracted the following data from the studies: 
name of the author and year of publication, study pop-
ulation, intervention and comparison methods, pain 
scores as mean (SD), the absolute number of adverse 
events, and time of follow-up.

Randomized clinical trials will have their risk of 
biases analyzed according to the following criteria: 

randomization, blinded allocation, double-blinding, 
losses, prognostic characteristics, presence of rele-
vant outcome, time for the outcome, the method for 
outcome measurement, sample size calculation, early 
interruption, presence of other biases.

The results were expressed by the difference of the 
mean (SD) of the pain scores, or the risk of adverse 
events between therapy with multiple lidocaine infu-
sions and a placebo treatment. No distinction was 
made on the severity of each adverse event. The con-
fidence level adopted was 95%.

The results of the studies included will be meta-an-
alyzed by RevMan 5.3(10), and the difference in overall 
risk or mean will be the final measurements used to 
support the synthesis of evidence that will answer the 
clinical question of this review.

The quality of evidence will be graded as high, mod-
erate, low, or very low using the GRADE instrument(11) 
and taking into account the risk of bias, the presence 
of inconsistency, vagueness or indirect evidence in the 
meta-analysis of the outcomes (pain relief and adverse 
events), and the presence of publication bias.

RESULTS

The search for evidence retrieved 1,031 papers, of 
which 30 studies on intravenous lidocaine therapy 
were selected based on their title and abstract, for 
the treatment of patients with various etiologies of 
neuropathic pain, in comparison with a placebo. The 
30 studies were accessed for analysis of the full text. 
Of the 30 studies, three (parallel RCTs) were selected, 
for meeting all the eligibility criteria, to support this 
assessment(12-14); the grounds for exclusion and the 
list of studies excluded are available in the references, 
Figure 1, and Table 5 in the ANNEXES.

The population included is of 110 patients with neu-
ropathic pain who underwent therapy with infused 
lidocaine over a period of one hour, once a week, for 
4 weeks (N=55), compared to a placebo (n =55), and 
followed-up to measure the outcomes of pain relief 
and adverse events after 4 weeks (Table 1).

Regarding the risks of bias of the 3 studies included 

(12-14), 2 of them presented uncertainty in the blinded 
allocation and two uncertainty in double-blinding. Two 
did not carry out analysis by intention to treat (Table 2).

All studies assessed the outcome of pain relief for 
up to four weeks after multiple infusions and adverse 
events (Table 3). The overall risk of bias among the 
studies is moderate.
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TABLE 1. CHARACTERISTICS OF THE STUDIES INCLUDED

STUDY Study 
design

Population Intervention Comparison Evolution 
time

Vlainich et 
al. 2010(12)

RCT 30 patients; 44.7 ± 10.5 years in the saline group, and 
40.9 ± 11.6 years in the lidocaine group; patients with 
fibromyalgia
Exclusion criteria: changes in thyroid, rheumatic, 
renal, and hepatic function, trauma, rheumatic, 
neuromuscular, or psychiatric diseases, infectious 
arthritis, other pain syndromes.

N = 15; Lidocaine 240 mg 
diluted in 125 ml of saline, in-
fused over a period of 1 hour, 
once a week, for 4 weeks.
All patients received amitrip-
tyline.

N = 15;
0.9% saline

All patients 
received ami-
triptyline

4 weeks

Albertoni et 
al. 2016(13)

RCT

42 patients; 47 ± 9.8 years in the saline group, and 
42.4 ± 9.4 years in the lidocaine group; patients with 
fibromyalgia.
Patients were excluded if: abnormal laboratory tests; 
trauma; known psychiatric, rheumatic, neuromuscu-
lar or liver diseases; arrhythmia; heart failure, recent 
myocardial infarction, glaucoma, hypothyroidism or 
hyperthyroidism; infectious arthritis; another painful 
syndrome.

N = 19
Lidocaine 240 mg diluted in 
125 ml of saline infused over 
a period of 1 hour, once a 
week, for 4 weeks.

All patients received ami-
triptyline

N = 19
0.9% saline

All patients 
received ami-
triptyline

4 and 8 
weeks

Kim et al.
2018(14)

RCT

43 patients; 62.71 ± 13.06 years in the saline group, 
and 62.86 ± 12.5 years in the lidocaine group; 
patients with postherpetic neuralgia (PHN), and 
complex regional pain syndrome (CRPS) type II; NRS 
pain greater than or equal to 4 for at least 3 months, 
without satisfactory pain relief, with the conservative 
treatment
Patients were excluded if: fibromyalgia, diabetic 
polyneuropathy, medullary injury; concomitant 
severe systemic diseases such as myasthenia gravis, 
decreased pulmonary function, liver problems, 
severe renal insufficiency, shock or hypokalemia or 
hyperkalemia, cardiac arrhythmia; psychiatric disor-
ders (schizophrenia, somatization or acute anxiety).

N = 21
Lidocaine 3 mg/kg infused 
over a period of 1 hour, once 
a week, for 4 weeks.

No changes in analgesics 
were allowed, including non-
steroidal anti-inflammatory 
drugs, opioids, anticonvul-
sants, and antidepressants, 
with the exception of 
acetaminophen as a rescue 
analgesic drug.

N = 21
0.9% saline

4 weeks

RCT = Randomized Clinical Trial; NRS = 11-point numerical rating scale; N = number of patients.

TABLE 2. NEUROPATHIC PAIN THERAPY WITH MULTIPLE LIDOCAINE INFUSIONS. DESCRIPTION OF THE RISK 
BIASES OF THE STUDIES INCLUDED

Study Random Allocation
Blinded

Double
Blind

Losses Character-
istics (prog-
nostic)

Outcomes Sample
calcula-
tion

ITT Early
termina-
tion

Vlainich 2010(12)

Albertoni 2016(13)

Kim 2018(14)

Description of the biases of the studies included (orange = presence; blue = absence; Yellow = unclear risk of bias) ITT = analysis by intention to treat

The three studies allowed the assessment of the 
outcome of neuropathic pain relief for up to 4 weeks, 
comparing infused lidocaine once a week, for 4 weeks, 
with a placebo (saline solution 0.9%); there was no dif-
ference in pain reduction between the two groups (MD 
-0.96; 95% CI -2.02 to 0.11; p = 0.08, I2 = 33%), Figure 2.

TABLE 3. STUDY RESULTS FOR THE OUTCOME OF 
DEATH.

Study Pain scale 
used

Lidocaine
Mean (SD)

Placebo
Mean (SD)

Vlainich 2010(12) VAS 10 4.1 (2.3) 4 (2.1)
Albertoni 2016(13) VAS10 3.2 (1.6) 4.4 (2.7)
Kim 2018(14) VAS 10 2.9 (2.53) 4.74 (2.67)

FIGURE 2. COMPARISON FOREST PLOT: 1 LIDOCAINE VERSUS PLACEBO, OUTCOME: 1.1 PAIN RELIEF AFTER 4 
INFUSIONS (ONCE A WEEK) OF LIDOCAINE.
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ADVERSE EVENTS

The three parallel RCTs included in this review do 
not allow to assess the safety of IV lidocaine due to 
a lack of data; therefore, the result of a systematic 
review with meta-analysis(15), which included cross-
over studies that evaluated the relief of neuropathic 
pain (various etiologies) soon after the infusion and up 
to 1-3 days after the infusion will be used to answer 
the clinical question. Dizziness, drowsiness, peri-
oral paresthesia, nausea, headache, dysarthria, dry 

mouth, metallic taste were some of the most com-
mon side effects observed in the studies included in 
this meta-analysis. Three hundred and seventeen 
patients received lidocaine, while 318 received a pla-
cebo. One hundred and thirty-two patients (41.6%) in 
the lidocaine group experienced adverse events, in 
comparison with 53 patients (16.7%) in the placebo 
group (increase in the absolute risk of 25%, 95% CI 
18.1 to 31.7%; NNH = 4, 95% CI 3 to 6).

QUALITY OF EVIDENCE: OUTCOME OF PAIN RELIEF IN 4 WEEKS

Summary of Results: Lidocaine in multiple infusions compared to a Placebo for neuropathic pain
Patient or population: neuropathic pain
Background: Therapeutic efficacy and safety
Intervention: Lidocaine in multiple infusions
Comparison: Placebo
Outcome 
№ of participants (studies)

Relative Effect 
(95% CI)

Potential absolute effects (95% CI) Certainty Comments

Difference
Pain relief after 4 lidocaine infusions 
(once a week) 
Follow-up: 4 weeks average 
No. of participants: 110 (3 RCTs)

- The average pain 
relief after 4 infu-
sions (once a week) 
of lidocaine was 0

- MD 0.96 lower 
(2.02 lower for 0.11 
higher)

     

MODERATE
None

Adverse events with the use of intra-
venous lidocaine 
№ of participants: 635 (15 RCTs)

RR 2.50 
(1.89 to 3.30)

16.7% 41.6% 
(31.5 
to 55)

25.0% more 
(18.1 more to 31.7 
more)

     
LOW b

None

* The risk in the intervention group (and its confidence interval of 95%) is based on the risk assumed in the comparison group and the relative effect of the intervention (and its 
95% CI). CI: Confidence interval; MD: Mean difference; RR: Risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that 
it is substantially differentLow certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

SYNTHESIS OF EVIDENCE

In patients with neuropathic pain, infused lido-
caine once a week, for 4 weeks, compared with a 
placebo (saline solution 0.9%) showed no difference 
in pain reduction in up to 4 weeks. Moderate quality 
of evidence.

Intravenous lidocaine increases the risk of adverse 
events (any) in 25% (95% CI 18 to 31%) in comparison 
with a placebo (saline solution 0.9%), and it is neces-
sary to treat 4 patients for one to present an adverse 
event (95% CI 3 to 6). Low quality of evidence.

Dizziness, drowsiness, perioral paresthesia, nau-
sea, headache, dysarthria, dry mouth, metallic taste 
are some of the most common side effects.

DISCUSSION

A large number of trials tested IV lidocaine for 
neuropathic pain; however, most included few 
patients (<30) and reported the use of a diverse range 

of dosages and times of infusion. These studies also 
assessed pain scored after several periods of time, 
and most evaluated the efficacy of IV lidocaine in 
the period immediately post-infusion and in a single 
dose, while only 4 assessed lidocaine transfused over 
a period of 4 weeks, to study its persistent effect in 
the long term.

Our assessment suggests that the effect of lido-
caine in humans is transitory and does not last for 
a long period of time, which can be explained by the 
pharmacokinetics of the drug. It starts acting between 
30 and 60 min and its effects can last from 2 to 6 hours 
after the end of the infusion, after which the analgesic 
effect disappears quickly (8).

Based on the retrieved results, we have shown 
that patients receiving IV lidocaine are more prone to 
adverse events in comparison with placebo; however, 
no serious adverse event was reported.

It was not possible to perform a subgroup analy-
sis based on the specific etiology of neuropathic pain, 
considering the limited number of studies available.
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ANNEXES

The selection of retrieved from the virtual data-
bases of scientific information is detailed in the flow-
chart below:

TABLE 4. PAPERS EXCLUDED AND REASON FOR 
EXCLUSION AFTER READING THE FULL TEXT

Study Reason for exclusion
Moulin DE, et al. 2019 Crossover RCT without data from the 

first phase

FIGURE 1. FLOWCHART
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Question: Is the use of a hysterosalpingog-
raphy (HSG) intrauterine balloon cathe-
ter safe and effective in comparison with a 
metal cannula?

Answer:  In patients submitted to HSG, the use of a 
balloon catheter, in comparison with a metal cannula, 

reduces pain during the procedure and up to one hour 
after it and can also reduce nausea. The quality of the 
evidence that supports this result is high.
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INTRODUCTION
Gastric cancer is a type of universal malignancy, 

which ranks fifth regarding cancer incidence rate 
and third in mortality worldwide1. Different regions 
cause different occurrences. It is well known that 
China is also a region with a frequent occurrence of 
gastric cancer2,3.

Thrombopoietin (THPO) is a key protein, also 
regarded as megakaryocyte growth and development 
factor (MGDF), which is encoded by the THPO gene 
in humans4,5. Increasing evidence has demonstrated 

that THPO levels could affect diverse diseases that 
consist of hematological diseases, acute coronary 
syndromes, cardiovascular damage, and sepsis6-8. In 
hepatoblastoma cells, THPO can promote cell migra-
tion and adjust various signaling pathways9. Neverthe-
less, there is seldom an understanding of the potential 
effect of THPO in gastric adenocarcinoma.

Hence, in this exploration, we analyzed the THPO 
expression level in gastric adenocarcinoma tissue and 
gastric cancer cells.

RAPID COMMUNICATIONS 

SUMMARY

OBJECTIVE: Thrombopoietin (THPO) is well-known as a megakaryocyte growth and development factor (MGDF) involved in mega-
karyocyte proliferation and maturation. To explore the biological effects of THPO in gastric adenocarcinoma, we conducted this study. 
Methods: By accessing the TCGA database, the expression level of THPO was determined in tumor tissues. The association between 
THPO expression and clinical features, or prognostic significance was described by Cox regression analysis and Kaplan-Meier. The SiRNA 
method was used to decline the THPO expression; then cell viability, invasion, and migration were detected to verify the effects of the 
knockdown of THPO. qPCR and western blotting were implemented to examine the expression level of THPO. Results: The expression 
of THPO was increased in tumor tissue and cells, its high-regulation was associated with a poor prognosis in patients with gastric 
adenocarcinoma. Cell viability, invasion, and migration were suppressed in AGS with the down-regulation of THPO. Furthermore, on 
the basis of si-THPO transfection, E-cadherin was promoted while N-cadherin and Vimentin were attenuated.

CONCLUSION: Our results revealed that THPO may be a potent marker of gastric adenocarcinoma, providing a novel potential screening 
method for gastric adenocarcinoma.

KEYWORDS: Adenocarcinoma. Stomach neoplasms. Thrombopoietin. Prognosis. Cell movement. Epithelial-mesenchymal transition.
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5’-CGACCAAATCCGTTGACTCC-3’. They were syn-
thesized by GenePharma Co., Ltd (Shanghai, China) 
and the expression level was calculated through  
2- CT method.

Protein isolation and western blot analysis
After 48 h transfection, cells were lysed with 

RIPA lysis buffer (protease inhibitor; Thermo Fisher 
Scientific, MA, USA) to extract protein on ice. The 
concentration was identified by the BCA method fol-
lowed by centrifugation, and 5 × SDS loading buffer 
was used to denature protein at 95º for 5 min. Each 
sample containing 20μg protein was resolved by 
SDS-PAGE (Sigma-Aldrich, MO, USA), transferred to 
a PVDF membrane, and blocked with 5% non-fat milk 
for 1 h. Subsequently, the membrane was incubated 
in primary antibodies (at a 1:1, 000 dilution, Abcam, 
Cambridge, UK) overnight and secondary antibody 
(at a 1:2, 000 dilution, Abcam, Cambridge, UK) for 
1 h. Finally, the membrane was washed using TBST 
and developed via adding ECL. These antibodies were 
purchased from Abcam, including THPO (ab196026), 
E-cadherin (ab40772), N-cadherin (ab18203), Vimentin 
(ab92547), and GAPDH (ab181602).

METHODS
Cell lines and clinical samples
The study was supported by the TCGA database, 

which provided us with THPO expressional profiles, 
including 32 human normal tissues and 375 tumor 
tissues. Based on the data derived from the TCGA 
dataset, the overall survival curve of 366 patients with 
gastric adenocarcinoma was drawn, and analysis of 
clinical features and Cox regression were elaborated. 
Four gastric cancer cell lines (BGC-823, MKN-45, and 
AGS) and one human normal gastric epithelial cell line 
GES-1 were purchased from the Cell Biology Depart-
ment of the Chinese Academy of Sciences (Shanghai, 
China).

Cell culture and transfection
All the cells were maintained in RPMI-1640 medium 

containing 10% fetal bovine serum (FBS), 100 U/mL 
penicillin, and 0.1g/mL streptomycin. The cell culture 
environment should be held at 37º and 5% CO2. For the 
following experiments, the siRNA strategy was used to 
deal with cells and conducted by Lipofectamine2000 
in line with the manufacturer’s instructions. At 24 h 
post-transfection, the expression level of THPO could 
be observed. The sequences of siRNAs were as follows: 
si-THPO#1: 5’-CGGACATTTCCTCAGGAACATCTC-3’; 
si-THPO#2: 5’-AGCTAGCTCTTTGGTCTATTTC-3’; 
si-con: 5’-CTTCTCCTAACTGCAAGGCTA-3’.usedd 

RNA extraction and quantitative reverse tran-
scription-polymerase chain reaction (qRT-
PCR)
To examine the relative expression of THPO, we 

carried out the qRT-PCR method. Briefly, total RNA 
was collected from cells using TRIzol solution (Invi-
trogen, Carlsbad, CA, USA). Then, the first-strand 
cDNA was synthesized by SuperScript III RNase H 
Reverse Transcriptase (Thermo Fisher Scientific, Inc., 
Waltham, MA, USA).

Lastly, cDNA was subjected to RT-PCR on ABI 
7500 fast Real-Time PCR system (Applied Biosystems; 
Thermo Fisher Scientific, Inc. Waltham, MA, USA) 
with SYBR Green PCR Master Mix (Thermo Fisher 
Scientific, Inc., Waltham, MA, USA). GAPDH was 
considered as a standard control. The qRT-PCR was 
run at 95º for 5min, then 95º for 30s and 40 cycles, 
60º for 45s, and 72º for 30min. The following prim-
ers were presented: THPO: 5’-GATACTCGAAGGA-
CAGGCCG-3’, 5’-CAGAGTAGGGTGGGGCAAAG-3’; 
GAPDH: 5’ -GCTCTCTGCTCCTCCTGTTC-3’, 

FIGURE 1. THPO WAS UP-REGULATED IN GASTRIC 
ADENOCARCINOMA TISSUE AND CELL; MEANWHILE, 
THE HIGH EXPRESSION OF THPO COULD CAUSE POOR 
SURVIVAL. 
(A) The specimens of THPO expression from the TCGA data-
set, P = 2.64E-05. (B) Different expression level of THPO in 
five cell lines, *P < 0.05 and **P < 0.01 versus GES-1. (C) The 
overall survival curve of gastric adenocarcinoma patients was 
plotted by Kaplan-Meier, P = 0.004. (D) Relative expression 
of THPO in gastric adenocarcinoma based on tumor grade, 
**P < 0.01 versus Normal and ##P < 0.01 versus Grade 1.

https://www.abcam.com/thrombopoietin-antibody-epr14948-ab196026.html
https://www.abcam.com/e-cadherin-antibody-ep700y-intercellular-junction-marker-ab40772.html
https://www.abcam.com/n-cadherin-antibody-ab18203.html
https://www.abcam.com/vimentin-antibody-epr3776-cytoskeleton-marker-ab92547.html
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FIGURE 2. THE 
KNOCKDOWN EFFICIENCY 
WAS ASSESSED, AND 
THE REDUCTION OF 
THPO REPRESSED CELL 
MALIGNANT BIOLOGICAL 
PROPERTIES IN AGS.
(A) Detection of transfection 
efficiency by qRT-PCR, *P 
< 0.05 and **P < 0.01 versus 
the si-con group. (B) THPO 
expression was examined 
by western blot and (C) 
quantified, *P < 0.05 and **P < 
0.01 versus the si-con group. 
(D) The reduction of THPO 
inhibited cell proliferation by 
MTT assay, **P < 0.01 versus 
the si-con group. (E) Clone 
ability was indicated using 
colony formation assay and 
(F) the clone numbers were 
counted, **P < 0.01 versus the 
si-con group. (G) The repre-
sentative pictures of invasion 
and migration, bar = 200 
μm, and (H) the number of 
migratory and invasive cells 
were calculated, **P < 0.01 
versus the si-con group.

FIGURE 3. THE IMPACT OF THPO SILENCE ON THE EMT PROCESS WAS ASSESSED. 
(A) The protein expression level of EMT markers. (B) The comparison of fold change between the si-con group and si-THPO 
group, **P < 0.01 versus the si-con group.
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Colony formation assay

Briefly, cells were digested and blown into single 
cells to make cell suspension, inoculated in a 60 mm 
dish at a density of 500 cells at 37º with 5% CO2. After 
maintained for two weeks, cells were fixed with 4% 
paraformaldehyde and stained with 0.1% crystal vio-
let for 30 min. Then the staining solution was gently 
removed and pictures were captured randomly.

Cell proliferation, migration and invasion assay
To assess the proliferative ability, cells were cul-

tured in a 96-well plate, until reaching 3 × 103 cells/hole. 
Adding 100 μL MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-di-
phenyltetrazolium bromide) reagent, we detected the 
absorbance at 1 d, 2 d, 3 d with 590 nm.

Statistical analysis
GraphPad Prism 5.0 (GraphPad Software, San 

Diego, CA, USA) and SPSS22.0 (IBM Corp., Armonk, 
NY, USA) was applied to conduct statistical analysis. 
The overall survival was analyzed based on the Kaplan-
Meier method with a log-rank test. Data were deter-
mined as mean ± standard deviation (SD) and p-value 
< 0.05 was considered significant.

RESULTS
THPO was highly regulated in gastric adeno-
carcinoma tissues and cells

Data of qRT-PCR obtained from the TCGA database 
was applied to evaluate the differential mRNA expres-
sion level of THPO in human normal tissue and gastric 
adenocarcinoma tissue. Compared with normal tissue, 
THPO was dramatically up-regulated in gastric ade-
nocarcinoma tissue (Figure. 1 A, P < 0.001). To verify 
this result, THPO expression in gastric cancer cell 
lines (BGC-823, MKN-45, and AGS) and one normal 
human gastric epithelial cell line GES-1 was examined 
by the qRT-PCR method. As shown in Figure. 1 B, we 
observed that all gastric cancer cell lines had higher 
expression of THPO when the THPO expression in 
GES-1 was considered as standard control (P < 0.05). 
Analyzed together, these results indicated that THPO 
might be a cancer-promoting gene in gastric adenocar-
cinoma, which is implicated in tumorigenesis.

The over-expression of THPO was associated 
with poor prognosis of gastric adenocarcino-
ma patients
To further confirm the role of THPO, the prognostic 

value of THPO in patients with gastric adenocarcinoma 

was investigated. By analyzing the data from the TCGA 
database using the Kaplan-Meier method, gastric ade-
nocarcinoma patients with a high expression of THPO 
presented a lower survival rate than those with a low 
expression of THPO (Figure. 1 C, P = 0.004). The low 
and high expressions of THPO were remarkably linked 
with grade (data not shown, P = 0.001). Figure 1 D 
shows that the THPO expression level varied in the 
different grades of tumor samples (P < 0.05).

Knockdown of THPO impaired aggressive be-
haviors of gastric adenocarcinoma cells
To completely confirm the function of THPO, we 

performed MTT, transwell, and colony formation 
assays in gastric adenocarcinoma cells after trans-
fection with si-THPO. We compared with the si-con 
group, si-THPO#1 and si-THPO#2 sharply interfered 
with the THPO expression in both the mRNA and pro-
tein levels (Figure 2 A-C, P < 0.05). Next, MTT assay 
was implemented to measure the influence of the 
knockdown of THPO, and the results demonstrated 
that the down-regulation of THPO inhibited cell pro-
liferation in AGS cells (Figure 2 D, P < 0.01). Moreover, 
the transfection of si-THPO also blocked cell viability 
through colony formation assay (Figure 2 E and 2 F, P 
< 0.01). As seen in Figure 2 G and 2 H, the migratory 
and invasive abilities were all impaired when com-
pared with the si-con group (P < 0.01).

The reduction of THPO induced the inactiva-
tion of the EMT process in AGS cells
The image of protein bands revealed that E-cad-

herin expression was enhanced (Figure 3 A). By 
contrast, N-cadherin and Vimentin expression were 
minified (Figure. 3 A). In addition, the fold change 
of protein intensity also confirmed the effect of the 
down-regulation of THPO on EMT markers (Figure 
3 B, P < 0.01).

DISCUSSION

We predicted that THPO may be a potential inde-
pendent risk factor in cancer progression. Moreover, 
a large number of studies have verified the signifi-
cance of THPO in sets of cancers: THPO was able to 
facilitate cell growth and survival in acute myeloid 
leukemia10,11; the self-renewal of colorectal cancer 
cells was promoted by THPO and then diffused 
into the liver12; the platelet produced under THPO 
regulation could contribute to cell proliferation, 
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migration, and invasion in cancers, both intracellu-
larly and extracellularly13.

We found that THPO was highly expressed in 
gastric adenocarcinoma tissue compared with nor-
mal tissue. Meanwhile, we depicted the overall sur-
vival curve in patients with gastric adenocarcinoma 
and found that high expression of THPO shortened 
lifespan. Functional experiments in vitro showed 
the knockdown of THPO inhibited the biological 
behaviors in AGS cells in comparison to the si-con 
control. The EMT process is a vital initial step in 
cancer and many studies have inferred that EMT 
induction is the essential molecular mechanism by 
which tumor cells achieved malignant phenotypes 
and metastasis14,15.

Here, we detected the role of THPO expression 
in gastric adenocarcinoma and indeed had positive 
results. Consistent with these findings, other rele-
vant cytokines of platelet have been revealed to be 
associated with the biological viability of tumor 
cells, such as MMP-2, GPIIb/IIIa, and P-selectin16-18. 
But in line with research by Lang et al.19, no evident 
significance was proven in clonal growth when four 
types of human tumor cells (prostate, breast, cervix, 
colon) were exposed to thrombopoietin. Therefore, 

subsequent tests should pay attention to the reason 
for this difference.

CONCLUSION
We concluded that THPO can promote the pro-

gression of gastric adenocarcinoma and may be a 
potential candidate for tumor diagnosis as well as 
targeted treatment.
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RESUMO

OBJETIVO: Trombopoetina (THPO) é um conhecido fator de desenvolvimento e crescimento megacariócito (MGDF) envolvido na prolifer-
ação e maturação de megacariócitos. Realizamos este estudo para explorar os efeitos biológicos do THPO no adenocarcinoma gástrico. 
Metodologia: O nível de expressão do THPO em tecidos tumorais foi determinado acessando a banco de dados TCGA. A associação entre 
a expressão de THPO e características clínicas ou relevância no prognóstico foi descrita através da análise de Kaplan-Meier e regressão de 
Cox. O método SiRNA foi utilizado para reduzir a expressão da THPO e, em seguida, a viabilidade, invasão, e migração celular foram detect-
adas para verificar os efeitos da redução do THPO. qPCR e western blotting foram utilizados para examinar o nível de expressão do THPO. 
Resultados: A expressão do THPO estava aumentada em tecido e células tumorais, esse aumento estava associado com um prognóstico 
negativo para pacientes com adenocarcinoma gástrico. A invasão e migração celular foram suprimidos em AGS com a redução do THPO. 
Além disso, com base na transfecção de si-THPO, a E-caderina foi promovida, enquanto a N-caderina e Vimentina foram atenuadas. 
Conclusão: Nossos resultados demonstram que o THPO pode ser um potente marcador de adenocarcinoma gástrico, com potencial 
para ser um novo tipo de triagem para adenocarcinoma gástrico.

PALAVRAS-CHAVE: Adenocarcinoma. Neoplasias gástricas. Trombopoetina. Prognóstico. Movimento celular. Epithelial-mesenchy-
mal transition.
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INTRODUCTION
The main purpose of body functions after trauma 

is maintaining hemostasis by developing systemic and 
local responses against trauma. The neuroendocrine 
response to trauma, release of mediators, intracellular 
and intercellular metabolic changes vary according 
to the time and type of the trauma. Regardless of the 
size, surgery is trauma and promotes a chain reac-
tion in the body that causes various metabolic endo-
crine responses.

The central nervous system plays an important 
role in the regulation of the inflammatory response. 
Traditionally, the autonomic nervous system regulates 
the heart rate, blood pressure, respiration rate, gas-
trointestinal motility, and body temperature. Specific 
sites of inflammation send afferent signals to the hypo-
thalamus. As a result, anti-inflammatory messages 
quickly swing to reduce inflammatory mediators1.

The central nervous system responds to 

SUMMARY

AIMS: Omentin is an adipokine primarily produced by visceral adipose tissue and its reduced levels have been shown to be associate with 
worse metabolic outcomes. We aimed to study the effects of preoperative ibuprofen on postoperative omentin levels in rats after surgery.
METHODS: Forty-eight albino Wistar rats, 6 in each of 8 groups according to the surgical procedure (laparotomy, laparotomy plus 
ibuprofen (IBU), nephrectomy, nephrectomy plus IBU, hepatectomy, hepatectomy plus IBU, splenectomy and splenectomy plus IBU). 
The Omentin levels of the groups were postoperatively analyzed.
RESULTS: The mean omentin was significantly higher in the laparotomy plus IBU group compared to the laparotomy group (p<0.001). 
Mean Omentin was significantly higher in the hepatectomy plus IBU group compared to the hepatectomy group (p=0.01). Mean Omentin 
was significantly higher in the nephrectomy plus IBU group compared to the nephrectomy group (p=0.001). 
CONCLUSION: We suggest that preoperative ibuprofen may enhance circulating levels of Omentin, which has beneficial effects in trauma 
and inflammation settings in subjects that undergo minor or major abdominal surgery. 
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METHODS

Forty-eight Wistar albino rats (6 rats in each group) 
were included in the study. Study groups were as fol-
lows: laparotomy (L); laparotomy + IBU (LI); hepatec-
tomy (H); hepatectomy + IBU (HI); nephrectomy (N); 
nephrectomy + IBU (NI); splenectomy (S); and splenec-
tomy + IBU (SI). The rats in LI, HI, NI, and SI groups 
were weighed 18 hours before surgery, and 30mg/kg 
of ibuprofen was administered via gastric tube. Ret-
ro-orbital blood samples were obtained from the rats 
18 hours after surgery. The same surgeons performed 
surgical interventions under general anesthesia with 
an intramuscular injection of 50mg/kg of Ketamine 
(Ketalar 50 mg/ml, Eczacıbaşı, İstanbul) and 5mg/kg 
of Xylazine (Rompun 20 mg/ml, Bayer, İstanbul). After 
disinfection, a 3cm median incision was done on all 
rats. After the incision, partial hepatectomy, splenec-
tomy, or unilateral nephrectomy was performed and 
the skin sutured with 000 silk sutures after hemo-
stasis. Postoperatively, 3ml of blood samples were 
obtained from the abdominal aorta under general 
anesthesia, after the experimental protocol finished.

The omentin levels were assessed from postoper-
ative blood samples. Venous blood samples were cen-
trifuged for ten minutes at 1000 rpm for separation 
of the serum. Omentin in these sera was studied by 
sandwich ELISA kits of Biovendor (Brno, Czech Repub-
lic) according to the manufacturer’s instructions.

Data was analyzed with SPSS software (SPSS 15.0 
for Windows, IBM Co., Chicago, Il, USA). Independent 
samples t-test was used in the comparison of omentin 
between the study groups. Data were expressed as 
mean ± standard deviation. A p-value <0.05 considered 
as statistically significant.

immunological signals via circulation and the neural 
pathways. Although the blood-brain barrier blocks 
many substances, it allows the passage of inflam-
matory factors, such as tumor necrosis factor (TNF). 
Symptoms including fever, anorexia, and depression 
occur by the humoral pathway of inflammatory sig-
nals. Cytokines, baroreceptors, chemoreceptors, 
and thermoreceptors carry afferent stimulus to the 
vagal nerve from the site of trauma. Vagal stimula-
tion decreases heart rate, increases intestinal motility, 
dilates the arterioles, constricts the pupil, and regu-
lates inflammation.

Cytokines, especially TNF and interleukin-1 (IL-1) 
are known to have effects on energy metabolism and 
appetite. It is demonstrated in many studies that these 
effects of cytokines were associated with adipokines2.

Omentin is a 34 kDa new adipokine primarily pro-
duced by visceral adipose tissue. Decreased omentin 
levels have been shown to be associated with worse 
metabolic outcomes in diabetic patients3.

Cytokines are known to increase after operations 
or injury. Ibuprofen (IBU) prevents the production of 
proinflammatory prostaglandins by inhibiting cycloox-
ygenase 1 and 2. It is thought that ibuprofen improves 
appetite by the same way4.

Although it has been shown in the literature that 
several adipokines were associated with appetite 
affected by surgery and ibuprofen treatment, to our 
knowledge, there is no report about omentin in this 
regard. Observing omentin levels in rats after sur-
gery may provide useful clinical information due to 
the potentially common pathogenesis. Therefore, we 
aimed to study the effects of preoperative ibuprofen 
on postoperative omentin levels in rats after surgery.

TABLE 1. OMENTIN LEVELS OF THE STUDY GROUPS

Groups Omentin (ng/mL) P
L (n=6) 8.8 ± 5.7 <0.001
LI (n=6) 34.9 ± 10
H (n=6) 13.9 ± 3.5 0.01
HI (n=6) 31.8 ± 14.4
N (n=6) 14.9 ± 4 0.001
NI (n=6) 34 ± 9.5
S (n=6) 14.1 ± 7.9 0.37
SI (n=6) 20.7 ± 15.1
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RESULTS

There were 6 rats in each of the L, LI, H, HI, N, NI, 
S, and SI groups. The mean omentin levels of the L 
and LI groups were 8.8 ± 5.7 ng/mL and 34.9 ± 10 ng/
mL, respectively (p<0.001). The mean omentin levels 
of the H and HI groups were 13.9 ± 3.5 ng/mL and 31.8 
± 14.4 ng/mL, respectively (p=0.01).

The mean omentin levels of the N and NI groups 
were 14.9 ± 4 ng/mL and 34 ± 9.5 ng/mL, respectively 
(p=0.001). The mean omentin levels of the S and SI 
groups were 14.1 ± 7.9 ng/mL and 20.7 ± 15.1 ng/mL, 
respectively (p=0.37). Table 1 shows the omentin levels 
of the study population. Figure 1 shows the omen-
tin levels of the subjects received or not received 
ibuprofen. 

DISCUSSION

The main discovery of the present study is that the 
preoperative administration of ibuprofen increases the 
serum levels of Omentin in rats that undergo minor 
and major surgery, which may be beneficial in the 
treatment of subjects after a surgical procedure.

Omentin is an adipokine that is produced in vis-
ceral adipose tissue5. Recent data support that it 
has a crucial role in the regulation of inflammation. 
Decreased levels of omentin in synovia have been 
reported in rheumatoid arthritis6, and reduced omen-
tin messenger RNA expression has been reported in 
the omentum of subjects with Chrohn’s disease7. 
Authors reported reduced omentin levels in acute 
appendicitis8 and mesenteric ischemia settings9. On 
the other hand, the effects of C-reactive protein and 
tumor necrosis factor-alpha on endothelial cells were 
reduced by omentin10. These reports suggest that 
omentin is an anti-inflammatory cytokine.

Authors have reported elevated omentin in neo-
plastic disease. Increased omentin has been reported 
in subjects with prostate cancer11. The elevation of 
adipokine in cancer could be a defense mechanism 
of the body since it induces apoptosis in tumor cells12.

Omentin is also associated with conditions that 
are characterized by low burden inflammation. For 
instance, the omentin receptor gene in adipose tis-
sue is down-regulated in obese subjects4. As a result, 
serum omentin decreases in obesity. Body mass index, 
serum leptin, and waist circumference, the markers 
of obesity, are inversely correlated with circulating 
omentin levels13. Current literature not only suggests 
that omentin is lower in obese subjects, but also that 

weight reduction promotes elevation in circulat-
ing omentin levels14. Serum omentin levels are also 
decreased in subjects with type 2 diabetes mellitus, 
another low inflammatory condition15. Omentin lev-
els in patients with polycystic ovary syndrome are 
reported to be reduced16. Polycystic ovary syndrome 
is also associated with obesity, insulin resistance, and 
low-grade inflammation.

Reduced omentin has been reported in other 
clinical conditions too. Omentin was significantly 
decreased in pregnant women compared to non-preg-
nant age-matched controls17. Tekce et al.18 reported 
that omentin levels decreased in patients with chronic 
kidney disease. Indeed, laparotomy, hepatectomy, and 
nephrectomy all cause a significant amount of inflam-
mation, which could reduce the circulating omentin 
levels. Anti-inflammatory agents may not only reduce 
inflammation but also increase omentin and thus have 
beneficial effects after surgery. Ibuprofen is a non-ste-
roidal anti-inflammatory drug. It inhibits the synthesis 
of prostaglandins from the Arachidonic acid pathway. 
Our data suggest that omentin may also mediate the 
anti-inflammatory properties of ibuprofen.

Limitations of the present study are the lack of 
measurement of other inflammatory markers, such 
as C-reactive protein. Another limitation could be the 
low number of test subjects in each study group. How-
ever, the results of the present study indicating the 
importance of ibuprofen administration on omentin 
levels are very important.

In conclusion, we suggest that preoperative ibu-
profen may enhance circulating levels of omentin, 
which has beneficial effects in a trauma and inflam-
mation setting, in subjects that undergo minor or 
major abdominal surgery. Prospective studies about 
the effects of omentin and preoperative ibuprofen on 
surgical complications, length of hospital stay, and 
related factors are needed.
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RESUMO

OBJETIVOS: A omentina é uma adipocina produzida principalmente pelo tecido adiposo visceral e níveis reduzidos dela foram associados 
a piores desfechos metabólicos. Nosso objetivo foi estudar os efeitos do uso pré-operatório do ibuprofeno nos níveis pós-operatórios 
da omentina em ratos.

METODOLOGIA: Quarenta e oito ratos Wistar albinos foram divididos em 8 grupos (6 em cada), de acordo com o procedimento cirúrgico: 
laparotomia, laparotomia e ibuprofeno (IBU), nefrectomia, nefrectomia e IBU, hepatectomia, hepatectomia e IBU, esplenectomia, e 
esplenectomia e IBU. Os níveis de omentina dos grupos foram analisados após a cirurgia.

RESULTADOS: A omentina média foi significativamente maior no grupo de laparotomia e IBU do que no grupo de laparotomia (p<0,001). 
A omentina média foi significativamente maior no grupo de hepatectomia e IBU do que no grupo de hepatectomia (p = 0,01). A omentina 
média foi significativamente maior no grupo de nefrectomia e IBU do que no grupo de nefrectomia (p = 0,001).

CONCLUSÃO: Sugerimos que o uso pré-operatório de ibuprofeno pode aumentar os níveis circulantes de omentina, que têm efeitos 
benéficos em um contexto de trauma e inflamação em indivíduos submetidos cirurgia abdominal.

PALAVRAS-CHAVE: Ibuprofeno. Adipocinas. Ratos, Wistar. Procedimentos cirúrgicos, operatórios. Abdome/cirurgia.
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INTRODUCTION

Active life styles and normal diets play a significant 
role in maintaining normal health for both children 
and adult populations via controlling obesity and nutri-
tional related chronic disorders1,2.

Previous research studies reported that low 
levels of physical fitness and high rates of obesity 
were reported in individuals with intellectual dis-
abilities (ID)3,4. These consequences promote health 

disturbances and increase the rates of morbidity and 
mortality among that populations3-5.

Most individuals with ID have functional and 
cognitive decline6, along with lower physical perfor-
mance, less participation in social activities, and a 
sedentary lifestyle7.

The disturbance in oxidant –antioxidant status 
of biological cells may be related to several reasons 

SUMMARY

OBJECTIVE: Lower physical fitness and poor motor performance were shown to be linked with higher levels of oxidative stress in children 
and adolescents with intellectual disabilities. Therefore, a moderate aerobic exercise for 12-weeks was performed to evaluate the effects of 
physical activity scores on motor functions, oxidative stress, and intelligence quotients (IQ) in school children with intellectual disability. 
METHODS: A total of 65 school children aged (12-18 Yrs) were randomly included in this study. Intellectual disability (ID),motor skills,-
physical fitness(VO2max), total energy expenditure (TEE), MDA, 8-OHdG, TAC, NO, and total oxidative stress(OS)were assessed using 
pre-validated WISC-IQ score test, BOT-2 test, PA questionnaire, and immunoassay techniques respectively.
RESULTS: WISC-IQ and BOT-2 set scores of intellectual and motor skills performance showed a significant correlation with physical 
activity status and the regulation of oxidative stress-free radicals in school children with mild and moderate ID following 12 weeks 
of moderate exercise. The intellectual and motor skills performance of the participants correlated positively with the increase in TAC 
activity and physical fitness scores and negatively with MDA, 8-OHdG, NO, and Total-OS, respectively. Stepwise multiple regression 
analysis of the demographic, physical status and oxidative stress parameters explained around78.0 to 93.4 % of intellectual disability 
variation among schoolchildren. 
CONCLUSION: Moderate aerobic training for12 weeks has a positive impact on improving intellectual ability of schoolchildren with ID via 
modulating redox status, improves physical fitness, and motor skills proficiency.
KEYWORDS: Physical fitness. Exercise. Intellectual disability. Oxidative stress. Motor activity. Psychomotor performance.
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classified into three groups; normal healthy group 
(no=25; IQ =90-114); mild ID group (no=23; IQ=50-
70), and moderate ID group (no=37; IQ=35-49). Prior 
participation, written informed consent was obtained 
from all participants. The demographic and baseline 
data of participants were shown in Table 1.

Exercise Program
Participants were subjected to a supervised exer-

cise program for 45–60 minutes three times per week 
for 12 weeks using treadmill10-13. This test provides 
the participants with maximum physical activities 
corresponding to 30%–45% of VO2 max uptake13. The 
maximum exercise of moderate- intensity (65%–75%) 
of each participant was calculated as training heart 
rate (THR) as previously reported18,19. Also, total 
energy expenditure (TEE) was evaluated by calculating 
basal metabolic rates (BMR) from body mass, height, 
age, sex, and type of physical activity of all partic-
ipants using a pre-validated equation as previously 
reported10,18,19.

Intelligence Assessment
A pre-validated Wechsler Intelligence Scale test 

was used to evaluate the intelligence quotients (IQ) 
of the participants before and after exercise interven-
tions15,16. IQ measurements of the participants were 
in the range of normal (IQ =90-114) mild (IQ=50-70), 
and moderate (IQ=35-49) respectively.

Motor Assessment
Motor skills among the participants were effi-

ciently evaluated before and after exercise interven-
tions by the use of pre-validated Bruininks-Oseretsky 
Test of Motor Proficiency, 2nd Edition (BOT–2. A test 
is a short form of 8 subtests with14 test items which 
has good validity and reliability to assist motor skill 
deficits among students aged 4-21 years16.

Assessment of Oxidative Stress
Estimation of total oxidative stress (OS)
The colorimetric test was evaluated to assess total 

oxidative stress (OS) from the fresh capillary blood of 
all participants by the use of CR 3000 instrument (free 
oxygen reactive measurement (FORM) system, Catel-
lani Group, Callegari S.p.A, Parma, Italy). The princi-
ple of the test depends mainly on transition metals, 
such as iron catalyzes the breakdown of hydroperox-
ides into related active free radicals which measured 
at a wavelength (λ; 505 nm) as shown previously2.

such as age-related diseases, metabolic disorders, 
sedentary lifestyle like poor physical activity, or 
mental stress as well as ID7-11. Abnormal signaling 
levels of NO were significantly reported in a variety 
of neurodegenerative pathologies including intellec-
tual disabilities12-14.

Also, 8-hydroxy-20-deoxyguanosine (8-OHdG) as 
oxidative biomarker was reported in the urine of indi-
viduals with severe motor and intellectual disabilities 
(SMID)15. Similarly, a significant increase in the levels 
of malondialdehyde (MDA) as oxidative free radicals 
was reported in children with cerebral palsy, ID, and 
autism13-17.

Motor development and brain functions in healthy 
children and adolescents were shown to be correlated 
with active physical performance in healthy and ID 
children or adolescents with lower or poor motor func-
tions.2,18,19. This was significantly associated with a 
sedentary lifestyle or low physical activity20.

It was reported that participation of individuals 
with ID to programmed physical exercise interven-
tions with varying intensities may have a positive 
impact results upon motor functions, ID scores, 
and quality of their life’s2,15-17. However, the phys-
iological and biochemical effects of physical exer-
cise on the status of intellectual abilities among 
young individuals still have to be fully elucidated. 
Therefore, this study aims to evaluate the effects 
of 12-weeks of aerobic moderate exercise on motor 
functions and oxidative stress in school children with 
intellectual disability. In addition, we would like to 
see if there is any correlation between ID scores, 
motor function performance, and related oxidative 
stress biomarkers.

METHODS
Participants

A total of 85 school children aged (12-18 years) 
selected from different elementary and secondary 
public schools in Mansoura, Egypt between 2012 and 
2013 randomly participated in this study. The sample 
size of 85 was selected from the list of students from 
different elementary and secondary public schools in 
a large geographical area of Mansoura to give estimate 
power of 95 % and a significance level of 0.05 with 
expected frequency of 6.3 %. None of the selected par-
ticipants have any physical disabilities to prevent them 
from participating in exercise programs. Based on 
the intelligence quotients (IQ), the participants were 



Physical activity impact on motor development and oxidative stress biomarkers in school children with intellectual disability

REV ASSOC MED BRAS 2020; 66(5):600-606 602

Estimation of nitric oxide levels (NO)
Nitric oxide (NO) concentrations were evaluated as 

nitrate and nitrite in all serum samples of the partici-
pants by the use of a Griess reagent as a chromophore 
agent. The developed color was estimated at a wave-
length of (λ; 540 nm) using high-performance liquid 
chromatography assay and the NO concentration was 
determined as previously reported2,18-20.

Estimation of Malondialdehyde (MDA) and 8-Hy-
droxyguanine (8-OHdG)
Malondialdehyde was estimated in the serum of 

the participants as a quantitative measure of lipid per-
oxidation using high-performance liquid chromatog-
raphy as mentioned previously2,18,19. Serum 8-OHdG 
as an oxidative biomarker of DNA damage was eval-
uated using immunoassay ELISA kit (DNA Damage 
ELISA Kit, Product #: EKS-350, Stressgen Co., USA) 
as reported previously19.

Estimation of total antioxidant capacity (TAC)
Serum samples of all participants obtained pre- 

and post-exercise sessions were subjected for the 
estimation of total antioxidant capacity (TAC) by 
the use of colorimetric assay kit (K274-100; BioVi-
sion, Milpitas, CA, USA). The antioxidant activity 
was measured as a function of Trolox concentra-
tion at a wavelength of (λ; 570 nm) as previously 
reported18,19.

Statistical Analysis
The analyses of data were performed using SPSS 

version 17 and were expressed as mean ± SD. Both 
student’s-test and Pearson’s correlation coefficient 
were used to investigating the comparison and cor-
relation of the studied oxidative variables with ID 
and motor skills of all participants’ pre-and post-ex-
ercise sessions. The data was significant at P values 
<0.05.

TABLE 1. CHANGES IN DEMOGRAPHIC VARIABLES, PHYSICAL ACTIVITY, WISC-IQ, AND BOT-2 SCORES OF THE STUDIED 
SUBJECTS FOLLOWING 12-WEEKS OF SUPERVISED AEROBIC TRAINING INTERVENTIONS (N= 85; MEANS ± SD).

Parameters Normal (n=25; 29.4%)
(IQ= 90-114)

Mild ID (n=23; 38.3%)
(IQ=50-70)

Moderate ID (n=37; 61.7%)
(IQ=35-49)

Pre Post Pre Post Pre Post
Boys/Female 20/5 20/5 18/5 18/5 20/17 20/17
Age (years) 15.6 ± 1.8 15.6 ± 1.8 15.8 ± 2.8 15.8 ± 2.8 16.1 ± 3.0 16.1 ± 3.0
BMI (kg/m2) 21.6 ± 3.5 21.2 ±2.5* 29.2 ± 2.6 22.6 ±1.8** 31.6 ± 1.5 27.6 ± 4.7**
Waist (cm) 78.5 ± 8.3 76.5 ±5.8* 103.9 ± 12.5 98.5±7.3** 108.5 ± 3.8 100± 8.3**
Hips (cm) 96.8 ± 3.4 92.6± 3.8* 82.3± 12.4 76.9 ± 3.2* 77.5 ± 16.4 74.9 ± 3.9*
WHR 0.81±0.09 0.78±0.12* 1.26±0.12 0.96±0.14* 1.4±0.15 1.1±0.16*
Systolic BP (mmHg) 126.5 ±3.6 120 ± 3.9* 115.6 ± 12.3 108 ± 4.6* 120.3 ± 5.7 112 ± 4.1*
Diastolic BP (mmHg) 72.8 ±12.4 71.8 ±12.8 87.5± 7.6* 82.9±16.4* 89.5± 11.2 87.9 ± 15.4*
FBS (mg/dl) 81.2± 2.7 78.6± 3.2* 90.1± 4.2 86.6±3.6** 98.1± 3.5 82.8± 1.5**
HbA1c (%) 2.5 ± 0.15 2.1± 0.18* 2.9 ± 1.2 2.6 ± 0.18* 3.1 ± 0.96 2.9 ± 0.15**
Physical activity (PA):
VO2 max (ml/kg*min) 38.7 ± 6.1 45.7±3.2** 21.6 ± 1.8 33.8 ± 2.9** 18.8 ± 3.8 28.2±5.3** 
BMR (kcal/day) 2.95±3.65 3.9±2.8* 1.73 ± 2.54 2.1±4.8** 1.38 ±2.4 3.5±5.4**
TEE (kcal/day) 4.59 ± 6.4 7.85±4.5* 2.64 ± 4.5 4.65± 3.5** 2.15 ± 1.3 4.35± 5.8**
PA scores 3.9±2.1 5.8±2.5* 1.96 ± 1.3 2.6±1.8** 1.5 ±1.3 2.9±1.4**
WISC- IQ test scores 91.2 ± 2.1 102± 3.7* 51.3 ± 3.7 72.8 ± 4.5** 37.8 ± 5.1 58.2±6.5**
BOT-2 test scores:
Fine motor precision 35.7 ± 3.5 41.4± 1.8* 21.4±8.0 28.8 ± 3.5** 15.4 ± 3.7 21.8 ± 3.6***
Fine motor integration 43.2± 3.1 58.4±2.98* 25.3±6.7 31.5 ±3.9** 12.3 ±3.7 18.1 ±2.6**
Manual dexterity 30.5 ± 2.7 36.5± 4.1* 10.5 ± 3.4 18.9 ± 2.9* 8.7 ± 2.4 15.4 ± 3.1*
Bilateral coordination 11.8± 1.85 25.9±352* 13.4 ± 1.8 22.7 ± 4.8** 9.5 ± 2.1 16.7 ± 4.6*
Balance 29.3 ± 2.6 35.1± 2.9* 18.9 ± 4.7 28.1 ± 3.9** 16.3 ± 4.3 24.1 ± 3.5*
Running speed & agility 26.1 ± 5.3 35.1± 3.1* 16.5 ±2.9 22.5 ±2.4** 11.6 ±3.5 17.5 ±3.5**
Upper limb coordination 23.7 ± 2.4 31.9± 4.2* 15.7±5.3 21.3 ± 1.5** 12.3±2.5 15.7 ± 2.5**
Strength 10.6 ±6.3 13.1±5.3* 9.7±4.7 11.4 ±5.6** 8.7±3.7 16.2 ±4.5**
Total Composite Score 48.8 ±3.4 56.6±5.8* 32.7±4.2 39.8 ±3.4** 23.6 ± 3.5 31.4 ± 2.6**

Values are expressed as mean ±SD; *p < 0.05, **p < 0.01, ***p < 0.001. Significance at p < 0.05. BMI: body mass index; WHR: waist to hip ratio; VO2 max: maximal oxygen uptake; 
FBS: fasting blood sugar; HbA1c: Glycated hemoglobin; BMR: basal metabolic rate (kcal/day); TEE: total energy expenditure (kcal/day); WISC- IQ: Wechsler Intelligence Scale test; 
BOT-2 test: Bruininks-Oseretsky Test of Motor Proficiency- Second Edition.
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RESULTS

A total of 85 school children aged 12–18 years were 
randomly recruited in this study. Based upon WISC- 
intelligence quotients (IQ) measurements, about 29.4 
% of the participants (n=25) had normal IQ score of (90-
114) with mean 91.2±2.1 WISC-IQ score, and 70.6% of 
the study population (n=60) diagnosed with intellec-
tual disability; they were classified into mild IQ ( score 
50-70) and moderate (score 35-49) as shown in table (1). 
A significant increase (p<0.01) in body mass index (BMI) 
and waist to hip ratio (WHR) and decrease (p<0.01) in 
VO2 max, BMR, and TEE were reported in participants 
with mild and moderate ID compared to other normally 
group. Also, significant improvement in adiposity mark-
ers; waist, hip, BMI, WHR, and sugar parameters (FBS 
and HbA1c (%) were reported following interventions of 
supervised aerobic training (table 1).

The effects of supervised aerobic exercise on intel-
lectual disability and total motor performance were 
reported in all participants. The data showed signif-
icant improvement in total WISC- IQ and BOT-2 test 
scores in schoolchildren with normal IQ (p<0.05), and 
those with mild (p<0.01),and moderate (p<0.01) intel-
lectual disability (ID) respectively following 12 weeks 
of aerobic training compared to pre-test baseline data 
(Table 1) and figure (1A).

The influence of supervised aerobic training on 
BOT-2 scores was significantly (p<0.01) apparent in the 
improvement of specific areas of fine motor precision, 
running speed and agility, upper limb coordination, 
and strength while slightly moderate enhancement 
(p<0.05) was detected for the specific areas of bilateral 
coordination, and balance (Table 1) and figure (1B)..

In this study, energy expenditure rates (EER), 
BMR, and VO2 max were evaluated as fitness scores 
among the participants. There was significantly 
improvement in the level of PA fitness scores among 
subjects with normal, mild, and moderate ID follow-
ing 12 weeks of aerobic training compared to pre-test 
baseline data (Table 1) and figure (1C). Similarly, oxi-
dative stress makers TAC, OS, MDA, NO, and 8-OHdG 
were assessed in this study. There was a significant 
reduction in the levels of OS, MDA, NO, 8-OHdG, and 
increase in the levels of TAC in normal (p=0.05), mild 
(p=0.01), and moderate (p=0.01) ID subjects following 
interventions of supervised aerobic training Figure 
(1D, 1E, and 1F).

Also, the data showed that the improvements in 
motor performance among participants with mild 
and moderate ID correlated positively with TAC, TEE, 

physical fitness scores, and negatively with BMI and 
other stress biomarkers, OS, MDA, NO, and 8-OHdG 
respectively (Table2). stepwise multiple regression 
analysis revealed that, Body mass index (BMI), age, 
gender, total BOT-2 scores, total oxidative stress, 
MDA, NO, and 8-OHdG concentrations, TEE, and PA 
fitness explained around 78.0 to 93.4 % of intellectual 
disability variation among school children (Table 2).

DISCUSSION

Lower physical activity and sedentary lifestyles 
were reported among adolescents and children with 
intellectual disability (ID) than normal subjects1,2,6,7.

Although, the participation of subjects with ID in 
exercise interventions with different intensities which 
positively helps in improving of motor performance 
parameters, daily activities and quality of life18,21,22, still 
the effective role of oxidative stress on intellectual abil-
ity and its correlation with both exercise training and 
motor performance is not fully elucidated in school 
children which was our concern in this current study.

In the present study, intellectual ability among 
65 school children aged 12-18 years was performed 
using WISC- IQ score. About 70.6% of the study pop-
ulation (n=60) diagnosed with intellectual disability; 

TABLE2. BETA COEFFICIENTS AND CUMULATIVE 
R2* VALUES DERIVED FROM STEPWISE MULTIPLE 
REGRESSION MODELS OF THE STUDIED 
DEMOGRAPHIC, PHYSICAL FITNESS, AND MOTOR 
PERFORMANCE SCORES (BOT-2 TEST) AMONG 
SCHOOL CHILDREN WITH ID ( N=60)

Variables Intellectual disability (WISC- IQ score ), 
n=60

Mild (n=23), 
R2(β) *

Moderate (n=37), 
R2(β) * *

Age 12.7 (0.35) 14.6 (0.45)
Gender 4.8 (0.16) 6.7 (0.28)
BMI (kg/m2) -5.1 (0.18) -8.4 (0.250)
Total BOT-2 scores 18.9(0.32) 17.9(0.45)
OS (mmol/l H2O2) -4.9(0.12) -6.2 (0.18)
MDA (nmol/dl) -3.7(0.11) -5.2(0.14)
NO (nmol/dL) -5.9(0.14) -7.4 (0.17)
8-OHG (ng/ml) -2.9(0.16) -4.1(0.21)
TAC (nmol/μl) 11.5 (-0.22) 12.9 (-0.15)
Physical fitness 
score (VO2 max)

3.7 (-0.38) 5.8 (-0.42)

TEE(kcal/day) 3.9(-0.17) 4.2(-0.27)
ΣR2 (%) 78% 93.4 %

Data presented as coefficient (R); *significance at p <0.01; **significance at p <0.001; 
BMI: body mass index; OS: total oxidative stress; MDA: Malondialdehyde; NO: nitric 
oxide; 8-OHdG: 8-Hydroxyguanine; TAC: total antioxidant capacity; VO2 max: maxi-
mal oxygen uptake; TEE: total energy expenditure (kcal/day).
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they were classified into mild IQ (score 50-70) and 
moderate (score 35-49). A significant increase (BMI) 
and (WHR) and decrease in VO2 max, BMR, and TEE 
were reported in participants with mild and moder-
ate ID compared to the normal groups. Consistent to 
our study, others reported higher rates of obesity and 
lower performance in physical fitness scores among 
individuals with intellectual disability2-4,12-17. In the 
same line, a significant correlation was reported 
between BMI, gender, age, physical fitness scores 
with levels of intellectual disability20-22.

In the subjects with mild to moderate ID, oxida-
tive stress-free radicals; T-OS, MDA, NO, 8-OHdG 
significantly increased and TAC activity significantly 
decreased. In support of our results, free radical oxida-
tive stress was reported to play a pivotal role in most 
neurodegenerative brain disorders resulting from the 
side effects of drugs, lower physical activity, and poor 

diet2,7-17. Also, the severity of oxidative stress among 
participants with ID may be due to lack of physical 
activity, a mental disability which may be associated 
with free radicals oxidative cell damage and decrease 
in the antioxidants13-16,20,21.

The decline in motor skills and brain functions 
were significantly reported in association with a lack 
of physical fitness in handling, precision of movements 
and motor activity2,18-24.

The current study reported that there was a sig-
nificant decrease in motor skills among schoolchil-
dren with mild and moderate ID. The data showed an 
agreement with others20-24, who reported a significant 
decline in both the intellect and the development of 
motor skills among children aged (7-12 years) with 
different mental retardation or disabilities. Also, the 
impairment in motor skills as measured by BOT-2 
score test showed a significant correlation with higher 

FIGURE 1: Changes in physical activity, of oxidative stress, WISC-IQ, and BOT-2 scores of the studied subjects following 
12-weeks of supervised aerobic training interventions (n= 85; means ± SD). In this study, there was significant improvement in 
IQ scores [A]; motor proficiency scores [B]; and fitness scores [C] in normal (p=0.05), mild (p=0.01), and moderate (p=0.01) par-
ticipants following 12-weeks of supervised aerobic training interventions. Similarly, there was significant reduction in the levels of 
OS, MDA, NO, 8-OHdG, and increase in the levels of TAC in normal (p=0.05), mild (p=0.01), and moderate (p=0.01) IQ subjects 
flowing interventions of supervised aerobic training.
Values are expressed as mean ±SD; *p < 0.05, **p < 0.01, ***p < 0.001. WISC- IQ: Wechsler Intelligence Scale test; BOT-2 test: 
Bruininks-Oseretsky Test of Motor Proficiency- Second Edition; OS: total oxidative stress; MDA: Malondialdehyde; NO: nitric 
oxide; 8-OHdG: 8-Hydroxyguanine; TAC: total antioxidant capacity; TEE: total energy expenditure (kcal/day); VO2 max: maximal 
oxygen uptake. Significance at p<0.05
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values of adiposity markers; BMI, WHR, oxidative 
stress parameters, and lower physical fitness scores in 
schoolchildren with mild and moderate ID compared 
with a control group of standard IQ which consistently 
supported previously12,17,22.

Previous research studies showed improvement in 
physical activity such as balance, strength, endurance 
and health self-perception along with a decrease in adi-
posity markers among participants with mild disabil-
ity following participation in exercise programs20-24.

However, rare data were found about supervised 
aerobic exercise programs and their influence on 
oxidative stress, motor skills, and IQ scores among 
schoolchildren with ID. So, the present study investi-
gated the effects of 12-week aerobic training of moder-
ate-intensity on ID, physical activity, motor skills, and 
oxidative stress in schoolchildren. The data obtained 
showed a significant improvement in intellectual 
abilities as measured by WISC- IQ score of all partici-
pants with mild and moderate ID following 12-week of 
moderate exercise interventions. Also, the influence of 
exercise was observed in the improvements of motor 
skills (BOT-2 scores), increase in TAC, physical fitness, 
and a reduction in all oxidative stress-free radicals; OS, 
MDA, NO, and 8-OHdG in all participants following 
exercise interventions for 12- weeks.

Previously, it was reported that targeted physical 
exercise programs significantly affects on physical 
fitness and enhance of IQ scores among children with 
ID2,18-21. Also, 10-week aerobic exercise interventions 
were shown to have positive beneficial effects on phys-
ical fitness score, exercise capacity, IQ scores, and an 
increment in maximum oxygen uptake (VO2 max)21-23.

Finally, our study showed that motor skills (BOT-2) 
and IQ scores correlated positively with BMI, WHR, 
physical fitness, TAC, TEE variables, and negatively 
with oxidative markers OS, MDA, NO, and 8-OHdG. 
Also, motor skills such as motor precision, running 
speed, agility, upper limb coordination, strength, 
bilateral coordination, and balance were significantly 
improved in school children following 12-week of aer-
obic exercise. The data matched with recent research 
works which reported a significant link between 
motor skills and brain function developments with 
active physical performance2,12-17, and that moderate 
aerobic exercise has a positive antioxidant effect on 

brain disorders via modulating the release of oxidative 
stress biomarkers3-5,21-24. Finally, stepwise multiple 
regression analysis of these parameters along with 
age and gender explained around 78.0 to 93.4 % of 
intellectual disability variation among school children.

The results of this study strengthen and signifying 
enclosure of physical exercise interventions, particu-
larly those of a supervised training program to improve 
intellectual ability via improving physical fitness, motor 
skills proficiency and modulating redox status. In 
addition modulating redox status might be considered 
as diagnostic non-invasive predictors of intellectual 
abilities for clinical use in epidemiological contexts; 
however, further studies with larger sample size and 
studying gender influence are significantly required.

In conclusion, moderate aerobic training for 12 
weeks has a positive impact on improving intellectual 
ability via improving physical fitness, motor skills pro-
ficiency, and modulating redox status of schoolchil-
dren with intellectual disability.
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RESUMO

OBJETIVO: A baixa aptidão física e o baixo desempenho motor mostraram-se associados a níveis mais altos de estresse oxidativo em 
crianças e adolescentes com deficiência intelectual. Portanto, foi realizado um exercício aeróbico moderado por 12 semanas para avaliar 
os efeitos dos escores de atividade física nas funções motoras, estresse oxidativo e quocientes de inteligência (QI) em escolares com 
deficiência intelectual.

MÉTODOS: Um total de 65 crianças em idade escolar (12 a 18 anos) foi incluído aleatoriamente neste estudo. A incapacidade intelectual 
(DI), habilidades motoras, aptidão física (VO2máx), gasto energético total (ETE), MDA, 8-OHdG, TAC, NO e estresse oxidativo total 
(SG) foram avaliados pelo teste de pontuação Wisc-IQ pré-validado, teste BOT-2, questionário de PA e técnicas de imunoensaio, 
respectivamente.

RESULTADOS: Os escores do conjunto Wisc-IQ e BOT-2 do desempenho das habilidades intelectuais e motoras mostraram uma cor-
relação significativa com o status da atividade física e a regulação dos radicais livres do estresse oxidativo em escolares com DI leve 
e moderada após 12 semanas de exercício moderado. O desempenho das habilidades intelectuais e motoras dos participantes correl-
acionou-se positivamente com o aumento dos escores de atividade TAC e aptidão física e negativamente com MDA, 8-OHdG, NO e 
Total-OS, respectivamente. Houve uma melhora significativa nas habilidades motoras, como áreas específicas de precisão motora fina, 
velocidade de corrida, agilidade, coordenação de membros superiores, força, coordenação bilateral e equilíbrio entre crianças em idade 
escolar após o programa de exercícios. A análise de regressão múltipla passo a passo dos parâmetros demográficos, do estado físico e 
do estresse oxidativo explicou em torno de 78,0 a 93,4% da variação da incapacidade intelectual entre os escolares.

CONCLUSÃO: O treinamento aeróbico moderado por 12 semanas tem um impacto positivo na melhoria da capacidade intelectual de 
escolares com DI por meio da modulação do status redox, melhora da aptidão física e proficiência em habilidades motoras.

PALAVRAS-CHAVE: Aptidão física. Exercício. Deficiência intelectual. Estresse oxidativo. Atividade motora. Desempenho psicomotor.
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INTRODUCTION

Measles is an acute, transmissible and extremely 
infectious contagious, exanthematic disease. It is one 
of the major causes of morbimortality among chil-
dren under five, especially in those countries where 
the per capita income is low, and the healthcare sys-
tem is precarious. It is estimated that around 90% of 

non-immune people, when exposed to an infected 
individual, may contract the disease1. According to 
the World Health Organization (WHO), more than 20 
million people are vulnerable to the disease every year, 
and, among those, 30% have the risk of developing 
complications2,3.

SUMMARY

BACKGROUND: To determine the epidemiological profile of measles in Brasil from 2013 to 2018, and to evaluate the possible association 
between increased number of cases and vaccination coverage. 
METHODS: This is an observational, descriptive, cross-sectional, retrospective study with quantitative approach, carried out through 
analysis of secondary data collected through the Notifiable Diseases Information System (SINAN), in the National Immunization 
Program (PNI). 
RESULTS: The total number of reported cases was 10,886, with the year 2018 having the highest number (10,185). In the North mac-
ro-region (93.4%), male (55.53%), autochthonous cases from the city of residence (94.42%) and laboratory confirmation (99.09%) 
predominated. Regarding the age group, it was observed that in the period from 2013 to 2015 the highest prevalence occurred in <1 
year, with 44.5%, 40.6% and 29.0%, respectively, while in 2018, the highest rate was in the 20-29 age group with 24.2%. Vaccination 
coverage was below 95%, except for SCR - D1 (first dose of triple viral) in the years 2013 to 2016. Regarding the outcome, there was a 
limited number of deaths secondary to measles (0.12%). 
CONCLUSIONS: There was an exponential growth in the number of measles cases in Brasil in 2018, which represents a public health 
problem. In view of this, it is necessary to implement measures such as broad vaccination coverage and sanitary control at the borders, 
in order to reduce the incidence of this disease and, consequently, the number of deaths.
KEYWORDS: Measles. Morbillivirus. Incidence. Emigration and Immigration. Vaccination coverage.
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as well as the autochthonous from exogenous cases. 
In order to perform the viral genotyping, the samples 
must be obtained until the fifth day of the rash onset, 
preferably within the first three days14.

There is no specific treatment to measles, only 
supportive measures to patients, especially to those 
who develop complications. The pivotal prevention and 
eradication measure is to vaccinate the susceptible 
population, and a high maintenance of vaccinal cover-
age is necessary – equal or greater than 95% - to reduce 
the possibility of the disease15. Hence, the Ministry of 
Health recommends the administration of a dose of 
the Triple Viral Vaccine (MMR – measles, mumps and 
rubella) at 12 months of age and a dose of Quadriva-
lent Vaccine (MMRV – measles, mumps, rubella and 
varicella) at 15 months. Nonetheless, the government 
recommends that during crisis periods, all children 
among 6 months to 11 months and 29 days should be 
immunized with an extra dose of MMR. Furthermore, 
healthcare professionals of all ages, and adults up to 
29 years old are required to have two doses of the 
vaccine (it may be MMR or MMRV), but those older 
than 29 are required to have only one dose of MMR 
or MMRV. For those who have been exposed to the 
Morbillivirus, the vaccine should be given within the 
first 72 hours, so it can prevent the evolution of the 
disease and attenuate the clinical manifestations. Both 
the MMR and the MMRV vaccines are continuously 
available, for free, at the public healthcare network, 
in the entire country8,15.

Since the year of 1968, measles has been included, 
for epidemiological surveillance purposes, in the Brazil-
ian list of compulsory notifiable diseases. In the 1980s, 
among the infectious contagious diseases, measles was 
a leading cause of death in children between one and 
five years old. This situation led the government to 
implement, in 1992, the Plan for Measles Control and 
Elimination, which contributed with the end of autoch-
thonous cases, last reported in the year 2000. All the 
confirmed cases in Brasil since then were imported or 
related to import – the last one was described in 2015. 
Therefrom, the country received, from the Pan-Amer-
ican Health Organization (PAHO), the Measles Eradi-
cation Certificate, in 201616,17.

Notwithstanding, in 2019 Brasil lost the certificate, 
as recent data confirm the resurgence of measles in 
2018. According to the Ministry of Health, Morbillivi-
rus resurgence is due to low levels of immunization, 
mainly as a result of the tough geographical reach, but 
also because of groups with misconceptions about the 

Measles virus belongs to the Morbillivirus genus 
within the Paramyxoviridae Family4, and it spreads 
directly between individuals – within four days amidst 
rash onset, up to four days after – via airborne respira-
tory droplets, aerosols and direct contact with nasal and 
throat secretions, and/or ocular mucosa. The incubation 
period ranges from 10 to 14 days, when the symptoms 
onset5,6. The initial symptoms (prodrome) are malaise, 
productive cough, ocular and nasal coryza, conjunc-
tivitis, photophobia and growing fever – up to 40°C 
(104ºF)7.

Thus, the cervical and intra-abdominal lymph nodes 
can get slightly enlarged, which may lead the patient 
to report pain. At the end of the prodromal phase, that 
is, in the last 24 hours of it, Koplik spots can be seen in 
the premolars region: tiny white papules with a red halo 
– measles pathognomonic sign – which usually lasts 
for a short amount of time in the second phase of the 
disease6. The exanthematic phase is characterized by 
maculopapular rash, that intersect with areas of normal 
skin, and is distributed in cephalocaudal direction to the 
extremities, lasting five to six days8. After this period, 
the fever declines, the rash starts to fade and a thin 
peeling of the skin may occur – convalescence phase9.

On the other hand, measles can cause severe man-
ifestations, depending on the viral load and on the 
infected individual’s immune system3. Diarrhea is the 
most common complication, and it may lead to reduced 
nutritional status and to dehydration10. However, 
pneumonia is responsible for 5% to 10% of children’s 
deaths11. Blindness, otitis, encephalitis, acute dissemi-
nated encephalomyelitis and subacute sclerosing pan-
encephalitis may also occur12. It should be noted that 
pregnant women, when contracting the Morbillivirus 
during pregnancy, carry increased risk for neonatal low 
birth weight, fetal malformation, spontaneous abortion, 
intrauterine fetal death, maternal death and prema-
ture birth13.

Because of that, the Ministry of Health recommends 
that two blood samples must be collected between 
the first and the twenty-eighth day of the rash onset. 
Serological tests are performed in the acute phase of 
the disease to detect IgM antibodies in the blood and 
to provide viral identification. Serology is, therefore, 
extremely important to obtain a differential diagnosis, 
since diseases like rubella, exanthema subitum (roseola 
infantum) and scarlet fever present with similar sys-
temic manifestations14, while viral identification detects 
the genetic pattern of the circulating virus in the coun-
try, differentiating the wild from vaccine-derived virus, 
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risks of vaccination, religious and cultural beliefs, or 
immigration16,18.

In view of the foregoing, the research of the epide-
miological profile of measles in Brasil between 2013 
and 2018 is extremely relevant, considering that once 
the deficits in public healthcare promotion policies 
have been identified, measures aiming the eradication 
of measles and the reduction of children morbimortality 
in the country can be implemented.

METHODS

This is an observational, descriptive, cross-sec-
tional, retrospective study with quantitative approach. 
Data regarding the period between 2013 and 2018 
were collected from Notifiable Diseases Information 
System (SINAN), National Immunization Program 
(PNI) and database (sent to the author’s email) gen-
erated by SUS Department of Informatics (DATASUS) 
in association with the Department of Immunization 
and Communicable Diseases (DEIDT), the technical 
group for exanthematic diseases and the General 
Coordination of the National Immunization Program 
(CGPNI). Through them, we could observe the relation 
between Brazilian macro-regions and the following 
variables: number of confirmed cases, sex, age, cov-
erage of the first (VC MMR - D1) and the second (VC 
MMR - D2) dose of Triple Viral vaccine, coverage of 
the Quadrivalent vaccine (VC – MMRV), number of 
doses of MMR – D1, MMR – D2 and MMRV, deaths, 
autochthonous cases in the city of residence, which 
state was a source of infection and the confirmation 
criteria of the disease.

This research includes all the confirmed cases of 
measles in Brazilian macro-regions among the period 
of 2013 to 2018, and registered by Notifiable Diseases 
Information System (SINAN). The unconfirmed cases 
were excluded.

Statistical analysis was performed using SPSS V20, 
Minitab 16 and Office Excel 2010 software. Because 
of that, the result of each comparison has a statistical 
variable called de p-value, which simplifies tests conclu-
sions. This research has a significance level (the prob-
ability of rejecting the null hypothesis when it is true) 
of 0.05 (5%). Likewise, all of the confidence intervals 
in this research also met 95% of statistical confidence.

We performed the Two-Proportion Z Test, so that 
we could analyze the incidence of measles per 100,000 
people in each macro-region, and the cases distribu-
tion of the disease in the country in each year based on 

sex, age, autochthonous cases of the city of residence 
and confirmation criteria. This test allows us to know 
whether the variables are valid or repeatable. We also 
performed the Analysis of Variance Test (ANOVA) – to 
compare the variance within each sample relative to the 
variance between the samples – so we could observe the 
statistical mean of vaccine coverage in each macro-re-
gion of the country among 2013 and 2018.

Finally, we performed the Pearson’s correlation 
coefficient, a test that measures the statistical relation-
ship or association between two continuous variables, 
so we could correlate the number of cases and inci-
dence of measles to the vaccine coverage. If it is positive, 
when one variable increases, the other, the correlated 
one, will also increase. In case it is negative, the vari-
ables will be inversely proportional, which means that 
while one of them increases, the other will decrease, 
and vice-versa.

In this approach, since the data and the variables 
collected for this research are of public domain, and 
are available online at SINAN, this research is free of 
ethical risk, since there was no direct involvement of 
any individual.

RESULTS

In the years between 2013 and 2018, 10,886 cases of 
measles were confirmed in Brasil. Most of them were 
registered in 2018 (n= 10,185), followed by 2014 (n= 278), 
2015 (n= 214) and 2013 (n= 209). There were no records 
of the disease during 2016 and 2017. When comparing 
the years of 2013 and 2018, we see that the incidence of 
measles has increased from 0.1 to 4.89 cases/100,000 
people, as shown in figure 1.

Among the macro-regions, the prevalence was 
higher in the North (n= 10,168), followed by the North-
east (n= 678), Southeast (n= 28), South (n= 8) and, finally, 
the Midwest (n= 4) (figure 2). However, the Northeast 
region had higher notification rates during the years of 
2013, 2014 and 2015 (n= 196, n= 266 e n= 211, respec-
tively), indicators that, in 2018, were exceeded by the 
10,164 occurrences of the North region.

Regarding the distinction by sex of the population, 
males represented 6,045 of the cases (55.53%), while 
females represented 4,841 (44.47%) of them. The indi-
viduals <1 year old, in 2013, 2014 and 2015, represented 
the largest group of prevalence, with rates of 44.5% (n= 
93), 40.6% (n= 113) e 29.0% (n= 62) – respectively – while, 
in 2018, the most representative age group was between 
20-29 years old, with 24.2% (n= 2,463).
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FIGURE 1. NUMBER OF CASES AND INCIDENCE OF MEASLES IN BRASIL BETWEEN 2013 AND 2018.

FIGURE 2. BRAZILIAN MACRO-REGIONS AND THE INCIDENCE OF MEASLES IN THE COUNTRY BETWEEN 2013 AND 
2018.

FIGURE 3. COVERAGE OF TRIPLE VIRAL AND QUADRIVALENT VACCINES IN BRASIL BETWEEN 2013 AND 2018.
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Concerning MMR – D1, MMR – D2 and MMRV 
vaccine coverage, each and every region showed bet-
ter results in 2014, with rates of 112.8%, 92.88% and 
90.19%, respectively. In contrast, one of the worst 
immunization rates happened in 2018 (Figure 3).

Alongside, the relation between vaccine coverage 
and measles incidence does not follow a simple pat-
tern. In 2013, while the Northeast was the macro-re-
gion with the highest rate of cases (n= 196), it also was 
the macro-region with the second-best vaccine cover-
age for MMR – D1 (111.99%). In the South, region with 
the lowest rates of incidence (n= 1), the rates of immu-
nization were considered the third best (107.25%). 
During 2014, the Northeast still had the highest rates 

of cases (n= 266) and the second-best vaccine cover-
age (116.38%). In comparison, Midwest had the lowest 
rates of incidence (n=2) and the best rates of vaccine 
coverage (122.52%). In 2015, the Northeast was the 
region with highest notification rates (n= 211) and it 
was ranked third regarding vaccine coverage (95.31%), 
while the North had the lowest rates of cases (n=1) 
and immunization (85.60%). In 2018, an atypical year, 
the North region had the highest incidence rates (n= 
10,164), and the lowest vaccine coverage (84.41%), and 
the Northeast had the lowest rates of records (n= 5), 
and the second-best rate of immunization (93.46%).

This research also analyzed whether the popula-
tion affected by measles was autochthonous or not. 

TABLE 1. SOCIODEMOGRAPHIC CHARACTERISTICS IN PATIENTS DIAGNOSED WITH MEASLES 
BETWEEN 2013 A 2018. (N= 10.886)

Variables n 2013 2014 2015 2016 2017 2018
Confirmed cases of measles
Brasil 209 278 214 0 0 10.185
North 0 3 1 0 0 10.164
Northeast 196 266 211 0 0 5
Midwest 2 2 0 0 0 0
Southeast 10 7 2 0 0 9
South 1 0 0 0 0 7
Sex
Male 105 162 122 0 0 5.656
Female 104 116 92 0 0 4.529
Age group
<1 year 93 113 62 0 0 1775
1–4 years 49 55 28 0 0 1179
5–9 years 6 11 13 0 0 489
10–14 years 16 15 10 0 0 506
15–19 years 5 22 21 0 0 2107
20–29 years 23 42 49 0 0 2463
30–39 years 5 12 17 0 0 1068
40–64 years 12 8 14 0 0 598
Vaccine Dose
MMR – D1 3.131.123 3.276.483 2.787.903 2.839.666 2.703.996 2.622.897
MMR – D2 2.006.567 2.697.831 2.319.769 2.283.169 2.275.578 2.183.221
MMRV 996.287 2.619.821 2.245.170 2.352.531 1.097.158 926.437
Death as Evolution 1 0 0 0 0 12
Autochthonous of the city of residence
Yes 74 116 135 0 0 9.954
No 62 51 31 0 0 230
Undetermined 73 111 48 0 0 1
Confirmation criteria
Ignored/Blank 1 4 7 0 0 1
Laboratory 196 244 188 0 0 10.159
Clinical-epidemiological 9 6 6 0 0 25
Clinical 3 24 13 0 0 0

Note: the data in this table are partial, last updated in 16-Ict-2019, and subject to changes.
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We discovered that, between 2013 and 2018, there 
was predominance of autochthonous (n= 10,279), fol-
lowed by imported (n= 374) and undetermined cases 
(n= 233). Most of the cases were diagnosed by labora-
torial parameters (n= 10,787), followed by clinical-ep-
idemiological (n= 46) and clinical criteria (n= 40) and 
Ignored/Blank (n= 13). The fact that the rates of labo-
ratory parameters had always been above 87% during 
the analyzed period must be highlighted.

As for the outcome of measles in Brasil, most 
patients remained alive (99.88%). Only 13 infected 
people (n= 10,886) died during the researched period, 
especially in 2013 (n= 1) and in 2018 (n= 12). Finally, 
Table 1 is the summary of information concerning 
MeV-infected citizens.

DISCUSSION

According to the World Health Organization (WHO), 
several countries have been facing diseases outbreaks 
in the last few years, and all continents are dealing with 
the sustained increase of measles cases19. In Europe, 
the number of cases increased by 300% in just one year, 
going from 5,273 cases in 2016, to 21,315 cases in 2017, 
registering 35 deaths. In the Americas, during 2017 – 
year of a major measles outbreak in Venezuela – 272 
Morbillivirus infections were confirmed, and 104 of 
them occurred in the country. Due to ineffectiveness in 
containing the transmission of the disease in 12 months, 
according to criteria adopted by PAHO, Venezuela has 
lost the Measles Eradication Certificate in 201919.

Undoubtedly, the global resurgence of measles, 
after years of eradication, can be attributed to com-
placency with the disease, to the dissemination in 
Europe of misconceptions about vaccines, to a col-
lapsed healthcare system in Venezuela, associated to 
intense emigration and to low rates of immunization 
in Africa20,21.

This research showed that, in Brasil, between 2013 
and 218, 10,886 cases of measles were confirmed, 
and the year of 2018 had the highest incidence of the 
disease. This rate was much higher than the country 
had registered in 2015 – the last year in which the 
disease was reported. The Ministry of Health attri-
butes this fact to the anti-vaccine movement, to the 
decrease of vaccinal coverage in recent years, and to 
viral importation16.

It is also worth mentioning that after the imple-
mentation of the Plan for Measles Control and Elim-
ination in Brasil, in 1992, the disease presented 

endemic behavior and had epidemic peaks every two 
to three years. In 2013, the state that confirmed the 
most cases was Pernambuco (n = 108), and in 2014 
and 2015, it was Ceará (n = 141 and n = 165, respec-
tively). Due to surveillance and immunization actions, 
no more measles reporting had occurred until 2018, 
when imported cases triggered severe outbreaks in 
Roraima (n = 355), Amazonas (n = 9.778) and other 
states, but with lower prevalence16,18.

Regarding viral characterization, the D8 genotype 
- the same one that is circulating in Venezuela - was 
identified in all states in 2018, except for a notification 
in Rio Grande do Sul (genotype B3 – circulating virus 
in Europe) and another in São Paulo (genotype D8 and 
infected person with a history of travel to Lebanon). 
Thus, it can be implied that the current outbreak in the 
country may be related to immigration and/or emigra-
tion. In addition, both Venezuela’s and Northern Brasil’s 
vaccination coverage are below 95%, percentage recom-
mended by the WHO for group immunization to hap-
pen, facts that could facilitate measles virus infection1,21.

Another point concerns the distribution of con-
firmed measles cases by sex, in which men were the 
most affected, with 55.53% of notifications. This result 
is similar to that found by Lemos10, 58.6%, and also 
by Coelho and Rivemales14, 64%. There is still no rel-
evant factor to explain the large difference between 
the number of infected men and women, however, 
Lemos10 believes that males tend to neglect their 
health, which leads to the immunization goal not being 
met by males.

Regarding the age group, we noticed that, between 
2013 and 2015, the highest occurrence of measles hap-
pened in children <1 year. We believe that this may be 
related to the neglect of immunization, mainly due to 
the mistaken perception that measles had been erad-
icated, besides to the lack of confidence in the safety 
of the vaccines and its erroneous association with 
autism, a connection refuted by studies22. However, 
in 2018, the highest prevalence was between the 20-29 
years age group, with 24.2% rates. We attribute this 
to the fact the this population have only received one 
dose of the triple viral vaccine, once the Ministry of 
Health introduced the second dose of MMR, which 
offers protection around 97%, only in 200423.

The research also showed a gradual reduction in 
MMR - D1 vaccination coverage from 2014 to 2017. In 
2018, though, there was an increase of 1.04%. Never-
theless, it is possible to identify a reduction in the pro-
portionality of MMR - D1 vaccination coverage, as there 
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was a decrease of 8.81% in the period from 2013 to 2018. 
WHO considers ideal immunization the one with val-
ues above 95%. From this number, it is considered that 
a group immunization is created, which also protects 
the unvaccinated. If the unvaccinated people exceed 8%, 
they become a risk factor for everyone else. Based on 
this research, we can see that between 2017 and 2018, 
the coverage of Triple Viral and Quadrivalent vaccines 
in Brasil was below the recommended by WHO16.

Although insufficient coverage was noted, the 
present study did not find any statistical significance 
in correlating case-incidence and immunization rate. 
Nevertheless, we assumed that the 8.81% reduction 
in vaccine coverage may be related to the increase in 
the number of cases in the country.

The detection of autochthonous cases in the city of 
residence was observed in 94.4% of the confirmations, 
which differs from the pattern analyzed by Faversani 
et al.24, in which Brasil has not reported this type of 
occurrence since 2000. Similar to other studies4,10, in 
order to validate measles cases - from 2013 to 2018 - 
the laboratory diagnostic criteria (99.09%) was used. 
These criteria are essential, since it allows the detec-
tion of IgM/IgG antibodies and the identification of the 
genetic pattern of the circulating MeV in the country 
– differentiating the wild from the vaccine-derived 
virus, and the autochthonous from the imported ones.

Most of the infected citizens evolved to the cure 
(99.88%), while only 0.12% died due to complications 
of the disease. As to location, four deaths occurred in 
Roraima (two Brazilians and two Venezuelans, all <5 
years old) and six in Amazonas (four in <1 year old and 
two in the 40-64 old age group) – three residents in 
Manaus, two in Autazes and one in Manacapuru. In 
Pará, two deaths occurred in the city of Belém, both 
indigenous Venezuelans <1 year old18.

Zaidi et al.3 found that the risk of developing mea-
sles complications is 30%, with the highest incidence 
in children under five years old and adults over twenty 
years old. The results of the present research are 
consistent with the ones about death age found by 
Zaidi et al.3. In addition, another study published in 
Science Journal25, indicated that children and adults 
infected with MeV become immunosuppressed for a 
period, since measles causes immunological amnesia 
of 20% to 70% of the antibody repertoire of these peo-
ple, leading loss of the immunity developed for other 
pathogens in the past. Thus, they are more susceptible 
to secondary infections and, consequently, to compli-
cations and death25.

As a limitation of the study, we highlight the sec-
ondary source of data, which may present lack of 
case notifications, which often ends up making some 
information and statistical correlations unfeasible. 
Nevertheless, both SINAN and PNI are essential tools 
for maintaining epidemiological control.

CONCLUSION

The epidemiological analysis demonstrated that 
between the period from 2013 to 2018, 10,886 cases 
of measles were confirmed in the country, and the 
highest incidence of the disease, in 2018, erupted in 
the North region, with predominance of genotype 
D8 - similar to the genetic sequencing circulating in 
Venezuela. The age group <1 year old stood out from 
2013 to 2015. However, in 2018, it was the 20-29 
years old that was prominent. In addition, there 
was a male predominance among those infected by 
measles virus – autochthonous of the city of resi-
dence, laboratory diagnosis, evolution to the cure 
and insufficient vaccination coverage rates (<95%) of 
both Triple Viral and Quadrivalent vaccines, in most 
of the years analyzed.

Based on this context, is it stated that the only way 
to prevent and eradicate Morbillivirus is through vacci-
nation. Thus, it is essential to highlight the relevance 
of active immunity, especially in children under 1 year 
old, and in people born until 2004. Moreover, the high 
flow of immigrants may have contributed to the rein-
troduction of MeV into Brazilian territory, therefore, 
sanitary control should be increased and vaccination 
intensified at borders in order to prevent further cases 
of the disease and, consequently, more deaths.
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RESUMO

OBJETIVO: Determinar o perfil epidemiológico do sarampo no Brasil no período de 2013 a 2018, além da possível correlação entre 
incidência de casos e cobertura vacinal. 

MÉTODO: Trata-se uma pesquisa observacional, com delineamento descritivo, transversal, retrospectivo e com abordagem quantita-
tiva, feita por meio de análises de dados secundários coletados no Sistema Nacional de Agravos de Notificação (Sinan), no Programa 
Nacional de Imunizações (PNI). 

RESULTADOS: O total de casos confirmados foi 10.886, sendo o ano de 2018 com o maior número (10.185). Predominou a macrorregião 
Norte (93,4%), sexo masculino (55,53%), casos autóctones do município de residência (94,42%) e confirmação laboratorial (99,09%). 
Com relação à faixa etária, observou-se que, no período de 2013 a 2015, a maior prevalência ocorreu em <1 ano, com 44,5%, 40,6% e 
29,0%, respectivamente, enquanto que, em 2018, o maior índice foi na faixa de 20-29 anos, com 24,2%. A cobertura vacinal ficou abaixo 
de 95%, exceto a SCR – D1 (primeira dose da tríplice viral) nos anos de 2013 a 2016. Quanto ao desfecho, houve limitado número de 
óbitos secundários ao sarampo (0,12%). 

CONCLUSÃO: Verifica-se um crescimento exponencial no número de casos de sarampo no Brasil em 2018, o que representa um problema 
de saúde pública. Diante disso, carece que medidas como ampla cobertura vacinal e controle sanitário, nas fronteiras, sejam implemen-
tadas, a fim de reduzir a incidência dessa enfermidade e, consequentemente, o número de óbitos.

PALAVRAS-CHAVE: Sarampo. Morbillivirus. Incidência. Emigração e imigração.  Cobertura vacinal.
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INTRODUCTION

Epidemiological surveys have shown that 50-90% 
of individuals have experienced at least one trau-
matic event in their lives, indicating that psychic 
trauma is one part of their life experiences.1 When 
people experience or witness the life-threatening 
disastrous events, including natural disasters (such 

as earthquakes, floods, typhoons, tsunamis, etc.), 
man-made disasters (such as war, terrorist attacks, 
serious traffic accidents, fires, mine accidents, rape, 
robberies, etc.), major loss (such as a sudden death of 
a loved one, bankruptcy, loss of liberty or an import-
ant position) and other traumatic events, they would 

SUMMARY

OBJECTIVE: To explore the association of brain-derived neurotrophic factor gene (BDNF) polymorphism with the latent cognitive endophe-
notype of posttraumatic stress disorder (PTSD) after major natural disasters in Hainan Province, China.
METHODS: A total of 300 patients with PTSD and 150 healthy controls (HC) were surveyed by psychoanalysis scale to assess their 
cognitive functions. Polymerase chain reaction (PCR) and polyacrylamide gel electrophoresis (PAGE) were used to detect the BDNF 
gene polymorphism.
RESULTS: In terms of the cognitive function, the scores in the PTSD group were worse than those of the HC group (P < 0.05 or P < 0.01). 
There was a significant difference in the distribution of BDNF genotype and allele frequency between the two groups (P < 0.05). PTSD 
endophenotypes were significantly different among the BDNF genotypes in the PTSD group (P ≤ 0.01).
CONCLUSION: There is a statistically significant difference in the polymorphism of BDNF gene between PTSD and HC groups, and the 
alleles are associated with the incidence of PTSD. Thus, it may be a risk factor for PTSD.
KEYWORDS: Stress disorders, post-traumatic. Endophenotypes. Polymorphism, genetic. Brain-derived neurotrophic factor.
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genetic mental illness, and the informed consent 
was provided. Finally, there were 300 PTSD and 150 
healthy controls meeting the corresponding criteria. 
This study was conducted in accordance with the dec-
laration of Helsinki. This study was conducted with 
approval from the Ethics Committee of Hainan Gen-
eral Hospital. Written informed consent was obtained 
from all participants. Cognitive function scales 
included Hanoi tower (TOH), Wisconsin card sorting 
test (WCST), Trail making test (TMT) and Wechsler 
adult intelligence scale-revision by China (WAIS-RC).

Detection of brain-derived neurotrophic fac-
tor gene (BDNF) polymorphism
After the epidemiological survey and the scale 

assessment, all the subjects underwent 5-10 mL blood 
sample collection from the antecubital vein. The blood 
samples were anticoagulated with EDTA and stored 
at -20°C (-4ºF) at the Central Laboratory of People’s 
Hospital of Hainan Province until use. Genomic DNA 
was extracted from the blood samples using whole 
blood genomic DNA extraction kit (OMEGA, USA). 
The concentration and purity of genomic DNA were 
determined, and both of them met the requirement 
of polymerase chain reaction (PCR) amplification. The 
primer pair specific to BDNF gene was designed using 
Primer Premier 5.0 software. Primer pair for rs6265 
locus: (forward) 5’-TTTCTCCCTACAGTTCCACCAG-3’, 
(reverse) 5’-CTCCAAAGGCACTTGACTACTG-3’, and 
the amplified product size was 343 bp. A total of 50 
μL of the reaction system contained 1 μL of genomic 
DNA, 1 μL (10 μM) of each primer, 0.25 μL (5 U/μL) 
of pfu polymerase, 5 μL of 10× Buffer (200 mM Tris 
HCl, pH 8.8; 100 mM KCl; 20 mM MgSO4; 160 mM 
(NH4)2SO4; 1% Triton, 1 mg/mL BSA), 1 μL (10 mM) 
dNTPs and de-ionized water 40.75 μL. PCR amplifi-
cation running conditions for rs6265 site included 
pre-denaturation at 98°C (208ºF) for 3 minutes, 35 
cycles of denaturation at 95°C (203ºF) for 1 minute, 
annealing at 60°C (140ºF) for 45 seconds, extension 
at 55°C (131ºF) for 55 seconds, followed by extension 
at 72°C (162ºF) for 8 minutes. PCR kit was purchased 
from Shanghai Jierui Biological Engineering Co., Ltd. 
The PCR products were sent to Sangon (Shanghai) Bio-
engineering Services Ltd. for sequencing.

Statistical analysis
Data were entered into epidata3.02 software by 

two persons individually, and then analyzed using 
SPSS v19.0 software. Data were presented as mean ± 

endure tremendous suffering and feel terrified, fear-
ful, helpless and other physical discomfort, leading 
to many serious consequences, and the most serious 
one is post-traumatic stress disorder.2

Few people know the neurocognitive function of 
post-traumatic stress disorder. There is also little liter-
ature on the executive function in patients with post-
traumatic stress disorder (PTSD). We hypothesized that 
the incidence of PTSD is high and then attempted to 
determine the association of the executive function with 
PTSD on the basis of this hypothesis. In recent years, 
PTSD has become a new hot spot in the psychiatric 
department and psychological researches. However, 
there is still few understandings and researches on this 
field.3 Cognitive function may be a characteristic indi-
cator of PTSD. However, at present, there is relatively 
few genetic researches on cognitive function in patients 
with PTSD in China. Therefore, we attempted to study 
whether PTSD patients have a wide range of cogni-
tive dysfunction, such as damages in memory, visual 
breadth, verbal function, attention, executive function 
and other aspects, in order to study the endophenotypes 
of cognitive impairment in PTSD patients.

METHODS
Subjects

Clinician administered PTSD scale (CAPS), com-
piled by Blake et al.4., the National Center for Posttrau-
matic Stress Disorder, which was used as a structured 
interview diagnosis of PTSD.

CAPS methods were used to screen the subjects. 
Those in line with the inclusion criteria were grouped 
into the PTSD group. With the help of a psychiatrist, 
investigators conducted one-on-one interviews using 
the executive function questionnaire. All investiga-
tors had received unified training. The consistency 
of the observation was higher than 95%. Unified guid-
ance of the questionnaire was used to ensure integ-
rity. Inclusion criteria for PTSD group included: 1. 
PTSD patients found in the epidemiological surveys 
of Hainan Province from October 2011 to July 2014; 
2. aged 30-60 years; with a diagnosis of PTSD; 3. in 
good physical health, and the informed consent was 
provided; 4. post-traumatic stress disorder diagnosed 
using CAPS. Inclusion criteria for the HC group were 
as follows: 1. siblings, classmates, neighbors or friends 
of those selected into PTSD group; 2. aged 30-60 years, 
without any cancer or other consuming disease; 3. in 
good physical health, non-pregnant women, without 
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standard deviation (SD). Mean of each parameter was 
calculated using Cohen’s D value method. TOH, WCST, 
TMT and WAIS-RC scores between PTSD patients and 
healthy controls were compared using the indepen-
dent sample t-test. ANOVA was used to compare the 
difference in each parameter among the genotypes of 
BDNF rs6265 in PTSD group. The test level was set as 
0.05. Multiple regression analysis encodes genotypes 
AA, AC, and CC as 0, 1, and 2, respectively; and has a 
Y code of 0, 1, indicating no disease and disease. One 
line per patient. The SNP genotype is AA, genotype 
CC, genotype AC, and so on. The data can be saved 

into an excel file. When analyzing, use “data analy-
sis”, single factor analysis, select CASE as the result 
variable, and SNP as the risk factor, and automatically 
give the required form.

RESULTS
Demographic characteristics

There were 300 patients in the PTSD group, aged 
18-65 years, with an average age of 39.2 ± 6.3 years, 
including 182 males and 118 females, 257 married 
and 43 unmarried. Health control group included 150 

TABLE 1. COMPARISON OF ETI SCORES BETWEEN THE TWO GROUPS.

Group Number of 
cases

Intrusion Avoidance High alert-
ness

Separation Total scores 
of PTSD

PTSD 300 3.16±1.13 3.97±1.52 3.36±1.03 2.16±0.94 19.01±9.13
Control 150 4.73±1.19 5.01±1.88 4.15±1.21 2.97±1.13 25.23±8.43
t 13.649 6.309 7.227 8.042 6.986
P <0.001 <0.001 <0.001 <0.001 <0.001

Note: Data are shown as mean ± SD.

TABLE 2. COMPARISONS OF COGNITIVE FUNCTION SCORES BETWEEN THE TWO GROUPS.

Parameters Patients with 
first-episode de-
pression (n=300)

Healthy controls 
(n=150)

t p

WAIS-RC Knowledge 9.98±1.93 10.96±1.89 5.112 <0.001
Comprehension 10.59±2.04 11.59±2.03 4.910 <0.001
Arithmetics 10.32±2.12 10.75±2.70 1.846 0.066
Similarity 10.30±2.18 11.09±2.01 3.718 <0.001
Digit span 10.69±2.13 11.20±1.75 2.535 0.012
Vocabulary 9.89±2.01 10.10±1.94 1.057 0.291
Digit symbol 10.49±2.34 10.21±2.20 1.220 0.223
Paint filling 8.79±2.14 9.01±2.03 1.046 0.296
Block pattern 9.39±2.22 10.89±2.15 6.828 <0.001
Picture alignment 9.75±2.36 10.06±2.03 1.374 0.170
Object patching 9.84±2.26 11.06±2.13 5.501 <0.001
Language intelligence 99.77±12.56 101.60±12.13 1.474 0.141
Operational intelligence 97.39±12.09 100.70±11.03 2.817 0.005
Total intelligence 98.58±12.23 101.15±11.66 2.823 0.005

M-WCST Number of sorting 4.23±1.65 4.79±1.39 3.571 <0.001
Number of mistakes 15.49±5.25 13.30±4.21 4.430 <0.001
Number of correctness 31.76±6.32 34.10±5.25 3.910 <0.001
Number of continuous mistakes 5.60±3.05 4.60±3.02 3.289 <0.001
Number of random mistakes 8.09±3.29 7.09±3.64 2.932 0.004

TMT A time-consuming (s) 52.40±11.14 45.75±11.57 5.893 <0.001
B time-consuming (s) 80.75±12.12 69.73±12.15 9.085 <0.001
Interference 28.39±3.62 24.00±2.59 13.250 <0.001

TOH Time for planning 7.22±2.65 5.92±2.60 4.936 <0.001
Time for execution 25.95±8.76 18.69±7.11 8.802 <0.001
Total 33.17±10.15 24.61±10.43 8.327 <0.001

Note: Data are shown as mean ± SD.
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subjects, aged 26-64 years, with an average age of 
41.75 ± 9.14 years, containing 79 males and 71 females, 
132 married and 18 unmarried. There was no signifi-
cant difference in age (t=-0.9532, P=-0.3398), gender 
(c2=0.3721, P=0.5412), marital status (c2=1.623, P=0.203) 
and education level (12.65 ± 5.72 years vs. l3.14 ± 4.77, 
t=0.4848, P=-0.6288) between the PTSD group and HC 
group. Total CAPS scores were 64.08 ± 9.67.

Comparison of ETI scores
Compared with the HC group, the scores of the 

symptoms such as intrusion, avoidance, high alertness 
and separation were significantly decreased and the 
total scores of PTSD were also reduced in the PTSD 
group (P<0.001, Table 1).

Comparison of cognitive functions

WAIS-RC scores showed that the scores of com-
prehension, similarity, block pattern, object patch-
ing, operational intelligence, total intelligence, and 
the parameters of M WCST, TMT and TOH tests in 
patients with first-episode depression were remark-
ably worse than those in the HC group (P<0.05 or 
P<0.01, Table 2).

Comparisons of cognitive function among the 
genotypes of BDNF rs6265
The cognitive function scores were compared 

among the genotypes of BDNF rs6265 in PTSD 
patients using variance analysis (Table 3). The results 
showed that the scores of vocabulary, digit symbols, 

TABLE 3. COMPARISONS OF COGNITIVE FUNCTION SCORES AMONG THE GENOTYPES OF BDNF RS6265 IN THE 
PTSD GROUP.

Genotype F P* P1* P2# P3&

GG (N=93) GA (N=139) AA (N=68)
Key symptom scores 11.22±3.21 11.10±2.62 10.40±2.36 1.978 0.140 - - -
WAIS-RC
Knowledge 10.01±1.94 9.80±2.17 10.31±2.51 1.256 0.286 - - -
Comprehension 10.29±2.48 10.81±1.91 10.55±2.11 1.651 0.194 - - -
Arithmetics 10.61±2.70 10.39±1.92 9.78±2.21 2.792 0.063 - - -
Similarity 10.02±1.85 10.13±2.06 10.77±2.19 2.405 0.092 - - -
Digit span 10.69±1.68 10.91±2.09 10.24±2.12 2.616 0.074 - - -
Vocabulary 8.97±2.71 9.96±2.68 11.01±2.54 11.651 <0.001 0.007 <0.001 0.008
Digit symbol 9.40±1.85 10.86±2.37 11.22±2.32 16.967 <0.001 <0.001 <0.001 0.302
Paint filling 8.41±2.29 8.82±2.32 9.25±2.24 2.658 0.072 - - -
Block pattern 9.13±2.48 9.26±2.37 10.01±2.53 2.918 0.056 - - -
Picture alignment 9.46±2.37 9.67±2.46 10.31±2.34 2.595 0.076 - - -
Object patching 9.75±2.09 9.69±2.02 10.27±2.14 1.921 0.148 - - -
Language intelligence 102.20±13.65 96.39±12.01 103.36±12.70 9.352 <0.001 <0.001 0.548 <0.001
Operational intelligence 94.34±11.94 97.33±12.23 101.68±11.84 7.286 <0.001 0.067 <0.001 0.016
Total intelligence 97.48±12.69 98.86±12.01 102.52±12.25 3.448 0.033 0.403 0.013 0.042
M-WCST
Number of sorting 3.84±1.64 4.26±1.37 4.70±1.52 6.578 0.002 0.036 <0.001 0.004
Number of mistakes 16.83±6.19 15.35±5.40 13.94±4.60 5.516 0.055 <0.001 <0.001 0.066
Number of correctness 32.12±6.03 32.04±5.75 30.70±6.21 1.406 0.247 - - -
Number of continuous mistakes 6.64±3.80 5.21±3.73 4.97±3.04 5.710 0.004 0.005 0.003 0.645
Number of random mistakes 9.45±4.20 7.55±3.72 7.33±3.30 8.773 <0.001 <0.001 <0.001 0.679
TMT
A time-consuming (s) 52.64±9.79 51.22±10.07 53.52±11.12 1.289 0.277 - - -
B time-consuming (s) 83.32±13.80 80.71±12.02 77.05±11.34 4.977 0.007 0.128 0.003 0.037
Interference 28.75±5.71 28.45±3.42 27.78±3.25 1.056 0.349 - - -
TOH
Time for planning 7.52±2.59 6.95±2.35 7.36±2.12 1.753 0.175 - - -
Time for execution 27.81±7.13 25.39±8.92 24.55±8.53 3.606 0.028 0.030 0.009 0.519
Total 35.33±8.73 32.34±9.71 31.91±9.54 3.625 0.027 0.017 0.019 0.764

Note: Data are shown as mean±SD. *Comparisons among genotypes GG, GA, and AA using one-way ANOVA; △Comparisons between genotype GG and GA; #Comparisons 
between genotype GG and AA; &Comparisons between genotype GA and AA.



GUO, J-G. ET AL

619 REV ASSOC MED BRAS 2020; 66(5):615-622

language intelligence, paint filling, operating intelli-
gence, total intelligence, B time-consuming (seconds), 
time for execution and total scores were prominently 
different among the three genotypes of BDNF rs6265 
in PTSD patients (P<0.05). Then pairwise compari-
sons were carried out using Bonferroni method (the 
test level was 0.02). The scores of vocabulary and 
digit sign in genotype AA were markedly better than 
those in genotype GG (P<0.05). The language intelli-
gence scores in genotypes GG and AA were superior 
to that in genotype GA (P<0.05). The operating intel-
ligence score in genotype GA was notably better than 
that in genotype GG (P<0.05). The overall intelligence 
in genotype GA was also superior to that in genotype 
GG (P<0.05). Except for the number of correctness, 
the other parameters of M-WCST were significantly 
different among the three genotypes (P<0.05). Fur-
thermore, the time for execution of TOH in genotype 
GA was obviously better than that in genotype AA 
(P<0.05).

DISCUSSION

Endophenotype, proposed by Gottesman, is a 
description of an objective and measurable inter-
mediate phenotype between genotypes and clinical 
phenotypes.5 The endophenotype is thought to be 
“detectable by biochemical tests or microscopy”. It is 
a potential quantitative trait carrying genetic load and 
being indirectly associated with the typical behavioral 
symptoms of a disease as defined by DSM-IV or ICD-
10. Compared to the behavioral phenotypes, it has a 
closer relationship with the underlying genetic bases 
and can predict the likelihood of developing a particu-
lar disease. It is directly affected by gene effects and is 
thought to be determined by the genetic factors which 
are simpler than the disease phenotype.6 It can be 
measured physiologically, neurobiologically and cog-
nitively. In theory, as compared by the disease itself, it 
is less affected by the genetic and environmental risk 
factors. Therefore, the effects of heterogeneity can be 
reduced in studying the roles of individual genes so 
that the results of the association studies of candidate 
genes can be more reliable. Moreover, it can discern all 
the problematic family members (including the unaf-
fected members) in the pedigrees so that the genea-
logical statistics are more effective. It can also find 
out the potential biological difference of the disease 
(heterogeneity of the disease). Endophenotype is the 
middle part of the gene-to-disease pathways, which 

not only compensates for the huge gap between the 
genetic and disease processes but also helps to elu-
cidate or modify the problematic pathophysiological 
basis of the disease.

Clinical observations found that psychic trauma 
caused by traumatic events is not the only factor 
that contributes to the occurrence and development 
of PTSD. There must be more risk factors that can 
explain the vulnerability of individuals to PTSD after 
trauma. Many studies have found that these risk fac-
tors include inheritance, family history, specific per-
sonality and coping styles, past traumatic experiences, 
past history of mental and behavioral problems, char-
acteristics of parental relationships, the intensity of 
the impact of the experiencing life events just before 
the trauma, and other factors after the trauma, such 
as social support, exposure to subsequent stressors, 
etc.7 In addition, some studies have found that the 
intensity and number of discrete symptoms exhib-
ited by an individual at the time of or just after a 
traumatic experience, the total number and overall 
severity of PTSD symptoms, are also the predictors of 
subsequent PTSD. According to domestic researches, 
the most important factor contributing to PTSD after 
the earthquake is the lack of post-disaster social sup-
ports rather than the exposure to stressors. For the 
earthquake-affected adolescents, the risk factors con-
tributing to PTSD include the subjective perception of 
stressors, exposure level, sex (female), level of psy-
chophylaxis and so on.8 In recent years, more and 
more studies have found that some risk factors act at 
a relatively low exposure level, while some factors act 
at a relatively high exposure level. Other factors such 
as family financial status, internal cohesion of family 
members, family coping styles and so on may also be 
related to the occurrence of traumatic stress disorder 
after the incident. In addition, timely post-traumatic 
social support and the corresponding psychological 
intervention for patients will reduce the incidence of 
PTSD.9 Until now, it remains unclear whether the risk 
factors for PTSD indicate a specific predisposition for 
PTSD or a general predisposition response of traumat-
ic-induced mental disorders. However, the results of 
studies demonstrating the role of risk factors in the 
development of traumatic stress disorder suggest that 
the post-traumatic psychopathological response is nei-
ther a randomized process nor a result that can be 
completely determined by the nature of the traumatic 
event. Thus, as a result of an individual exposing to a 
traumatic event, the basic theoretical hypothesis that 
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PTSD may potentially occur in any individual exposed 
to a traumatic event remains to be demonstrated by 
further studies.

According to the central dogma of Molecular Biol-
ogy, genetic information is transmitted from DNA to 
RNA and then translated into proteins that express 
the function.10 If PTSD is associated with different 
genetic variations, each aberrant gene can cause a 
particular protein change and lead to a correspond-
ing dysfunction. Even though the occurrence of 
PTSD may be related to multiple gene interactions 
and the interaction between genes and environmen-
tal factors, the corresponding dysfunctions caused 
by each pathogenic gene are generally identifiable. 
Without a given standard to determine the features of 
depression resulted from a single gene, the endophe-
notype of the disease can only be determined based 
on the findings and hypotheses in prior studies. It 
ranges from the clinical features, such as the melan-
cholic temperament of the family members of PTSD 
patients, to the neurophysiological or neuropsycho-
logical measurements, brain areas with specific and 
important functions, and structural measurements 
of cerebral ventricles’ sizes. PTSD genetic studies 
with important and representative endophenotypes 
especially emphasize the abnormalities of informa-
tion processing, while more and more attention has 
been paid to the studies on the endophenotypes of 
cognitive dysfunction in PTSD. In the studies on 
the PTSD pathological endophenotypes,11 cognitive 
function was evaluated using neuropsychological 
test scores. Our results showed that the key symp-
tom scores of BDNF rs6265 in PTSD patients with 
genotype AA were significantly higher than those in 
patients with genotype GA or GG. After further con-
trol with sex, age, course of disease and psychotic 
symptoms, there was a significant positive correlation 
between genotype AA and key symptom scores and 
a significant negative correlation between genotype 
GG and key symptom scores, suggesting that BDNF 
gene polymorphism is associated with depression 
endophenotype. Meanwhile, with regard to the 
endophenotype of cognitive function, the neuropsy-
chological test scores except the amount of TMT 
interference showed significant differences among 
the three genotypes,12 which were all superior in gen-
otype GG to AA. In particular, M-WCST items and 
the time-consuming results of TMT-A and TMT-B 
were the best in the patients with genotypes GG, 
followed by those with GA, and then those with AA, 

which were all statistically significant, suggesting 
that the polymorphism of BDNF gene is related to the 
endophenotypes of cognitive function. The general 
cognitive function of the patients with genotype GG 
was superior to that in the patients with the other 
two genotypes, especially in the executive function, 
such as generalization, attention, working memory, 
cognitive transfer, visual discrimination, space per-
ception, planning ability and so on, which were the 
worst in genotype AA. Our preliminary findings of the 
relationship between the BDNF polymorphisms and 
PTSD endophenotypes were consistent with foreign 
studies.13 Baig et al.14 conducted a controlled study on 
BDNF Val66Met (rs6265) gene polymorphisms in 203 
schizophrenia patients and 133 healthy volunteers, 
and found that the working memory of the schizo-
phrenia patients with BDNF Met/Met genotype were 
more severely damaged than those with BDNF Val/
Val. Functional magnetic resonance imaging (fMRI) 
was also used to study the hippocampal function 
of healthy volunteers when they were undergoing 
revised Webster adult memory scale (WMS-R) and 
WAIS detection. The results showed that the response 
of the bilateral hippocampus tails in patients with 
genotype Val/Met was more abnormal than that in 
the patients with genotype Val/Val and displayed a 
decrease in neurointegration.15 The researchers also 
found that such effects can affect the secretion and 
subcellular localization of BDNF by means of rat neu-
ronal tissue culture. Therefore, it is speculated that 
the point mutation of Val to Met causes the structural 
change of BDNF molecule, resulting in the failure of 
normal BDNF transmission and secretion and then 
affecting memory formation and neuronal plasticity.16 
Other studies agree that Met-transfected hippocam-
pal neurons produce an inefficient transport of BDNF 
to secretory vesicles, thereby reducing the activity-de-
pendent BDNF secretion and decreasing the cogni-
tive functions such as performance and memory.17 
There is a statistically significant difference in BDNF 
Val66Met polymorphism between PTSD patients and 
healthy volunteers. The Met allele is associated with 
the incidence of PTSD. It is a risk factor for PTSD. 
Its polymorphism is related to the endophenotype 
of PTSD. Patients with genotype Met/Met had more 
severe depression and more severe cognitive impair-
ment than those with genotype Val/Val, especially 
in the executive functions, such as generalization, 
attention, working memory, cognitive transfer, visual 
discrimination, space perception and planning ability. 
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In recent years. researchers have identified a large 
number of complex diseases/traits-associated genetic 
variants by performing genome-wide association 
studies (Genome-wide association studies, GWAS), 
which may provide important clues on understanding 
the mechanisms of related diseases. However, GWAS 
has its own limitations in terms of false positive and 
false negative results, very few SNPs located in the 
functional areas and insensitive to detect rare and 
structural variations, which results in the applica-
tion limitation of this method.The polymerase chain 
reaction (PCR) and polyacrylamide gel electrophoresis 
(PAGE) method were used to extract genomic DNA by 
whole-blood genomic DNA extraction kit. The con-
centration and purity were in accordance with PCR 
amplification requirements and became the identifi-
cation of mental illness. The most effective strategy 
for causative genes is also used in the research and 
clinical diagnosis of complex disease susceptibility 
genes. Some foreign scholars studied the cognitive 
function of schizophrenia patients with BDNF Val-
66Met and also found that the cognitive functions in 
patients with genotype Val/Val are superior to those 
with genotypes Met/Met.18,19 However, the current 
studies on the relationship between the polymor-
phisms of BDNF gene and cognitive functions were 
mostly focused on animal experiments, and less were 
found on their correlation with PTSD.20 Therefore, 

the conclusions of this study are yet to be further 
confirmed.21

In conclusion, this study investigated the cognitive 
function (inhibition, retrieval, working memory and 
planning) of PTSD, and found that the severe execu-
tive function of PTSD was consistent with the find-
ings of PTSD patients caused by other causes. The 
results showed that the executive function of PTSD 
is impaired, which may mean abnormal changes of 
brain function and structure. PTSD is associated with 
neurocognitive impairment or linkage disequilibrium.
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RESUMO

OBJETIVO: Explorar a associação do polimorfismo do gene fator neurotrófico derivado do cérebro (BDNF) com o endofenótipo cognitivo 
latente de transtorno de estresse pós-traumático (TEPT) após grandes desastres naturais na província de Hainan, China.

MÉTODOS: Um total de 300 doentes com TEPT e 150 controles saudáveis (HC) foi investigado pela escala de psicanálise para avaliar 
as suas funções cognitivas. A reação em cadeia polimerase (PCR) e a eletroforese em gel de poliacrilamida (Page) foram usadas para 
detectar o polimorfismo do gene BDNF.

RESULTADOS: Em termos de função cognitiva, as pontuações no grupo TEPT foram piores do que as do grupo HC (P<0,05 ou P<0,01). 
Houve uma diferença significativa na distribuição do genótipo de BDNF e frequência do alelo entre os dois grupos (P<0,05). Os end-
ofenótipos de TEPT foram significativamente diferentes entre os genótipos de BDNF do grupo TEPT (P≤0,01).

CONCLUSÃO: Existe uma diferença estatisticamente significativa no polimorfismo do gene BDNF entre o TEPT e os grupos HC, e os 
alelos estão associados à incidência do TEPT. Assim, pode ser um fator de risco para TEPT.

PALAVRAS-CHAVE: Transtornos de estresse pós-traumáticos. Endofenótipos. Polimorfismo genético. Fator neurotrófico derivado do cérebro.
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INTRODUCTION
Inguinal hernioplasty is the most commonly per-

formed surgical procedure in abdominal wall surgery, 
with 80,000 surgeries performed annually in Great 
Britain, 100,000 in France and 700,000 in the US1. It 
is noteworthy that there is a higher prevalence of right 
unilateral hernia and in both adults and children, the 

indirect form is more common than the direct form. 
There is a predominance of males, and the delay in 
performing the surgery may progress to incarcerated 
hernia, increasing the rate of complications. Several 
surgical techniques have been described in the liter-
ature for the correction of inguinal hernia, among 

SUMMARY

INTRODUCTION: Abdominal wall hernias are a highly prevalent pathology, considering that 55 percent of the world population is affected 
by this disease at some point in their lives. As a large part of these patients present comorbidities, it is important to correlate the incidence 
of complications with the presence of previous pathologies. 

OBJECTIVES: To evaluate whether the presence of comorbidities in patients submitted to inguinal hernioplasty increases the risk of acute 
and chronic complications in the postoperative period, as well as to explain which of these prior diseases present a greater association 
with the incidence of complications.

METHODS: This is a cross-sectional descriptive study carried out through the retrospective analysis of 313 medical records of patients 
submitted to open inguinal hernioplasty surgery between March and June 2017 at the General Surgery Service of the Cruz Vermelha 
Hospital - Paraná Branch, located in the City of Curitiba, state of Paraná, Brasil.

RESULTS: Of the 313 cases studied, the most prevalent comorbidities were: 107 patients with hypertension (34.19%), 52 smokers (16.61%), 
30 cases with diabetes (9.58%), 14 with hypothyroidism (4,47%) and 10 with COPD (3.19%). Regarding the total of the sample evaluated, 
130 patients (41.53%) did not present any comorbidity. When evaluating the complications, there were 49 cases (15.65%) of compli-
cations in the early postoperative period and 9 cases (2.88%) of chronic complications. The comorbidities that presented significant 
statistical influence (p <0.05) on the incidence of acute complications were hypertension (p = 0.02927) and smoking (p = 0.03196). 
CONCLUSION: It is important to note the presence of acute postoperative complications of inguinal hernioplasty in patients who have 
hypertension or smoke, high prevalence diseases.

KEYWORDS: Hernia, inguinal. Herniorrhaphy. Postoperative complications.
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recurrences, comorbidities, early complications (one 
month) and late (more than one month).

The exclusion criteria were medical records that 
did not present minimum information for the correct 
completion of the form.

This work was submitted and approved by the Eth-
ics Committee of the Hospital Cruz Vermelha – Paraná 
Branch under the registration number 8737264767. 
The names or any other data of the patients were not 
revealed, being the responsibility of these researchers 
the medical confidentiality according to the ethical 
and moral rules promulgated by the Code of Medical 
Ethics of the Federal Council of Medicine.

The results of quantitative variables were described 
by means, medians, minimum values, maximum val-
ues and standard deviations. Qualitative variables will 
be described by frequencies and percentages. The Chi-
square test was used to assess possible associations. 
Values of p <0.05 indicated statistical significance. The 
data were analyzed using the IBM SPSS Statistics v.20 
computer program.

RESULTS
Sample profile

This study evaluated 313 cases of inguinal hernio-
plasty using the open technique performed during the 
three-year period at our service. In 13 cases (4.15%) 
there was no mesh placement due to the presence 
of infection, and in two of these cases (15.38%) the 
inguinal hernia was incarcerated. Regarding the pro-
file of the sample, it consisted of 30 women (9.58%) 
and 283 men (90.42%). There were 111 cases (35.46%) 
of left hernioplasty, 154 cases (49.21%) of right hernio-
plasty and 48 cases (15.33%) of bilateral hernioplasty, 
according to Chart 1. The mean age of the patients was 
56.26 years old (SD = 11.38). Regarding the average 
length of hospitalization, it was one day. There were 
288 patients (92.01%) who were hospitalized for just 
one day; 11 (3.51%) were hospitalized for two days; 
five (1.60%) were hospitalized for three days; two for 
four days (0.64%); and one stayed ten days (0.32%) 
due to incarcerated hernia, as shown in Graph 2. In 
33 patients (10.54%) the hernia was already recurrent. 
Of these, in 30 cases it was the second recurrence 
(9.58%); in two cases it was the third time (0.64%); and 
in one case (0.32%) it was the fourth time or more.

Main comorbidities
The incidence of comorbidities was calculated 

which the Lichtenstein technique stands out in this 
work, as it is the most used and in which the mesh 
is used, preferably of polypropylene, which, being a 
multifilament, reduces the risk of exacerbated healing, 
as evidenced in Figure 1. Several risk factors influence 
the outcome of the long-term surgery, which can be 
modifiable or not modifiable. The first group includes 
obesity, smoking and poorly controlled hypertension. 
In this last set of comorbidities, liver cirrhosis, age, 
pro-inflammatory medical conditions, peripheral vas-
cular disease and anxious depressive disorders stand 
out. The analysis of these preoperative risk factors 
can assist in the evaluation of the post-surgical result.

FIGURE 1. INGUINAL HERNIOPLASTY SURGERY USING 
THE LICHTENSTEIN TECHNIQUE, SHOWING THE 
PLACEMENT OF THE MESH AND OPENING FOR THE 
PASSAGE OF THE SPERMATIC CORD2

METHODS

This is a cross-sectional descriptive study carried 
out between March and June 2017, at the General 
Surgery Service of Hospital Cruz Vermelha – Paraná 
Branch, located in the city of Curitiba, state of Paraná, 
Brasil. Initially, patients who underwent inguinal her-
nioplasty using the original Lichtenstein technique 
under any anesthesia were selected, according a book 
of records of surgeries performed at this service, cov-
ering the period between January 2015 and April 2017.

By the number of the medical record obtained in 
the record book, an electronic medical record review 
was performed via Tasy and an electronic form was 
completed via Google Drive, in which patients were 
grouped by age, sex, laterality of the inguinal hernia, 
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jointly, that is, some patients had more than one 
comorbidity. Of the 313 patients, there were 30 cases 
with diabetes (9.58%), 107 with Systemic Hyperten-
sion (34.19%), 52 smokers (16.61%), 16 with mixed 
anxiety–depressive disorder – MADD (5.11%), three 
with cancer (0.96%), three with obesity (0.96%), ten 
with COPD (3.19%), 14 with hypothyroidism (4.47%), 
one with liver cirrhosis (0.32%), 17 (5.43%) with car-
diac changes (previous MI, HF, arrhythmias), three 
with dyslipidemia (0.96%), immunosuppression in four 
cases (1.28%) – three of them with HIV. In relation to 
the total sample studied, 130 patients (41.53%) did not 
present any comorbidity.

Early or late postoperative complications
Of the total of 313 patients who underwent open 

inguinal hernioplasty surgery, there were 49 (15.65%) 
complications in the early postoperative period. Of 
these, the main ones were post-spinal anesthesia 
headache in one case (2.04%), a cyst in the inguinal 
region (2.04%), a slight dehiscence of the surgical 
wound (2.04%), two cases of severe pain (4.08%), two 

situations of scrotal edema (4.08%), two cases of major 
edema (4.08%), one case of fever (2.04%), nine bruises 
(18.37%), two incarcerated hernias (4.08%), eight infec-
tions (16.32%), one case of orchialgia (2.04%), four 
orchitis (8.16%), one case of bleeding (2.04%) and 11 
seromas (22.45%). Table 1 explains the acute compli-
cations. In the case of complications in the late post-
operative period, there were nine cases (2.88%), of 
which the following stand out: chronic pain in two 
cases (22.22%), scrotal edema in one case (11.11%), 
two cases of inguinodynia (22.22%), one paresis at the 
surgery site (11.11%), bilateral recurrence (11.11%) and 
one unilateral recurrence (11.11%). Chart 3 quantifies 
chronic complications.

Profile of complications in the analyzed sam-
ple
Of the 30 women, two had complications in the 

immediate postoperative period (6.67%), one of which 

GRAPH 1. LOCATION OF INGUINAL HERNIA 
IN PATIENTS WHO UNDERWENT INGUINAL 
HERNIOPLASTY

GRAPH 2. LENGTH OF HOSPITAL STAY OF PATIENTS 
UNDERGOING INGUINAL HERNIOPLASTY

TABLE 1. ABSOLUTE AND RELATIVE FREQUENCIES OF 
ACUTE COMPLICATIONS
Acute complication Absolute 

frequency
Relative fre-
quency (%)

Post-spinal anesthesia headache 1 2.04
Inguinal cyst 1 2.04
Mild surgical wound dehiscence 1 2.04
Fever 1 2.04
Orchialgia 1 2.04
Bleeding 1 2.04
Severe pain 2 4.08
Scrotal edema 2 4.08
Major edema 2 4.08
Imprisoned hernia 2 4.08
Orchitis 4 8.16
Infection 8 16.32
Bruise 9 18.37
Seroma 11 22.45

GRAPH 3. ABSOLUTE FREQUENCY OF THE MAIN 
CHRONIC COMPLICATIONS
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was infection and the other, hematoma. Of the 30 
women, one (3.33%) presented complications in the 
late postoperative period, which was local pain. Of the 
283 men, 47 (16.6%) had complications in the imme-
diate postoperative period and eight (2.83%) had com-
plications in the late postoperative period. There were 
more acute complications in men (p = 0.2357) and a 
higher incidence of chronic complications in women 
(p> 0.99999999). In neither case there was statistical 
significance (p <0.05) in relation to the higher inci-
dence of early or late postoperative complications in 
men or women.

Of the total of 130 patients (41.53%) who did not 
present any comorbidity, 11 (8.46%) presented com-
plications in the immediate postoperative period and 
three (2.31%) presented complications in the late post-
operative period. Of the 183 patients who had some 
comorbidity (58.47%), 38 had complications in the 
immediate postoperative period (20.76%) and nine had 
complications in the late postoperative period (4.8%). 
Regarding the group without comorbidities and the 
group with comorbidities, when comparing the inci-
dence of acute complications, the p was 0.004148; 
for late complications, p was 0.3778. The presence of 
comorbidities affected the immediate postoperative 
period, but not the late postoperative period.

Of the 202 patients under 65 years old (including 
those who were 65 years old), 30 (14.85%) had acute 
complications and six (2.97%) had chronic complica-
tions. Of the 110 patients over 65 years old, 19 had 
acute complications (17.27%) and three had chronic 
complications (2.73%). The p in both groups (first group 
including patients under 65 years old and second 
group including patients over 65 years old) for acute 
complications was 0.6836, and for chronic complica-
tions was >0.99999999.

Regarding the 278 patients without recurrent 
hernia, 45 had acute complications (16.19%) and five 
had chronic complications (1.80%). Of the 33 patients 
with recurrent hernia, four had acute complications 
(12.12%) and four had chronic complications (12.12%). 
The p for acute complications (comparing patients who 
had no recurrent hernia and patients who had recur-
rent hernia) was 0.7561, and for chronic complications 
was 0.01822.

A comparison was made between patients with 
recurrent inguinal hernia with comorbidities and 
patients with recurrent inguinal hernia without 
comorbidities. There were nine patients with recur-
rent hernia without comorbidities, and of these, two 

had acute complications (22.22%) and two had chronic 
complications (22.22%). In a total of 24 patients with 
recurrent hernia with comorbidities, two of them had 
acute complications (8.33%) and two had chronic com-
plications (8.33%). The p for acute and chronic compli-
cations was the same (p = 0.5903).

The main comorbidities analyzed were diabetes in 
30 cases (9.58%), hypertension in 107 (34.18%), smok-
ing in 52 (16.61%), immunosuppression in four (1.28%), 
anxiety-depressive disorder in 16 (5.11%), obesity in 
three (0.96%), cardiac disorders in 17 (5.43%), COPD in 
ten (3.19%) and hypothyroidism in 14 (4.47%), according 
to Graph 4. It was noticed that these did not present 
a significant relationship with chronic complications, 
however, hypertension and smoking were relevant 
in the incidence of acute complications, as shown in 
Table 2 below.

DISCUSSION

According to current literature, hernias1 “corre-
spond to the partial or total protrusion of a viscera or 
organ contained in a bag with peritoneal lining out-
side the abdominal wall through a defect in the mus-
cle-aponeurotic wall”. Hernias can occur in different 
positions: umbilical (10%), epigastric (6%), incisional 
(10%), femoral (5%) or the most common one, ingui-
nal (69%). The only definitive treatment available for 
hernias is surgical. Despite the large number of tech-
niques available for treatment, the use of meshes has 
been recommended in the surgical correction of this 
pathology3. In our study, the mesh was placed in 300 
cases (95.85%), except for those in which there was 
infection or when the hernia was infected, since in 
these cases there is less benefit in placing the mesh 
and a large increase in morbidity.

GRAPH 4. MAIN COMORBIDITIES FOUND IN RELATIVE 
FREQUENCY (%)
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There are techniques that use only primary apo-
neurotic sutures – which must be tension-free – and 
techniques that use synthetic prostheses, the meshes, 
which is the case in this study4. Inguinal hernias are 
more common indirect, unilateral, on the right side 
and in men, with the risk of presenting this change 
throughout life being 27% in men and 3% in women5. 
The epidemiological data from the studies already 
carried out coincide with this research, since in 263 
cases (84.02%) the hernias were unilateral, in 152 
patients (48.56%) they occurred on the right, and the 
study sample consisted of 283 men (90.42%), against 
30 women (9.58%). Bilateral ones are rarer (they affect 
about 12% of patients), with direct and mixed ones 
being more frequent than indirect ones6. Regarding 
bilateral hernias, there was an incidence of 48 cases 
(15.33%).

Risk factors that are useful in predicting compli-
cations in an adult patient with an inguinal hernia 
include old age, short duration, femoral hernia and 
coexisting medical disease7. A study carried out in 
2013, covering patients over 50 years old and who 
underwent inguinal hernioplasty, showed that the 
short-term morbidity of patients undergoing ten-
sion-free surgery was: postoperative urinary retention 
(1.75%), infection at the surgical site (superficial wound 
infection) (1.75%) and scrotal edema (3.5%)7. Making 
a comparison with our study, it is noticed that there 
was a higher incidence of immediate complications 
in patients older than 65 years of age, in comparison 
with the group of patients who are not elderly, but 
there was no statistically significant correlation (p = 
0.6836). Regarding chronic complications, there was 
neither a higher incidence in the elderly population 
nor statistical significance (p> 0.99999999). It was 
also not possible to verify that elderly patients with 
comorbidities had a higher rate of acute complications 
(p = 0.2359) compared to a group of elderly people 
without comorbidities, or of chronic complications 

(p = 0.5365). On the other hand, the study shows that 
the population with comorbidities who underwent 
open inguinal hernioplasty has a higher risk of devel-
oping acute complications (p = 0.004148) compared 
to patients without comorbidities who underwent the 
same surgery, but there is no statistically significant 
increase in the incidence of chronic complications (p 
= 0.3778).

According to studies previously carried out, the 
main complications in the immediate postoperative 
period include pain (27.7%), seroma (1.5%), infection 
(1.5%) and ecchymosis (1.5%), but most patients (61.5%) 
have no complications during this period8. These data 
are not very similar to the present study, since from 
the sample studied, there were two cases of severe 
pain (4.08%), 11 cases of seroma (22.45%), eight cases 
of infection (16.32%) and nine cases of hematoma 
(18.37%). Among the other acute complications in our 
research, the following stand out: post-spinal anesthe-
sia headache (2.04%), one inguinal cyst (2.04%), one 
mild surgical wound dehiscence (2.04%), two cases 
of scrotal edema (4.08%), two cases of major edema 
(4.08%), one case of fever (2.04%), two cases of incar-
cerated hernia (4.08%), one case of orchialgia (2.04%), 
four cases of orchitis (8.16%) and one case of bleeding 
(2.04%).

In the case of chronic complications in the late 
postoperative period, studies show a lower complica-
tion rate (5%), with a predominance of inguinodynia 
(3%) and local burning (2%)8. In the sample analyzed, 
there were 9 cases (2.88%) of chronic complications, 
of which chronic pain was more relevant in 2 cases 
(22.22%), scrotal edema in 1 case (11.11%), 2 cases of 
inguinodynia (22.22%), one paresis at the surgery 
site (11.11%), one bilateral recurrence (11.11%) and one 
unilateral recurrence (11.11%). It was also noticed that 
patients who presented recurrent hernia had higher 
rates of complications in the late postoperative period 
(p = 0.01822).

TABLE 2. MAIN COMORBIDITIES AND THEIR RELATIONSHIP WITH ACUTE AND CHRONIC COMPLICATIONS
Comorbidities Acute complications p Chronic complications p
Diabetes 7 (23.33%) 0.3369 3 (0.1%) 0.09006
Hypertension 24 (22.43%) 0.02927 4 (3.74%) >0.9999999
Smoking 14 (26.92%) 0.03196 1 (1.92%) >0.9999999
Immunosuppression 0 - 0 -
Anxiety-depression disorder 3 (18.75%) 0.5500 - 1 (6.25%) 0.7606
Obesity 1 (33.33%) - 0 -
Cardiac alterations 3 (17.65%) - 0 -
COPD 0 - 0 -
Hypothyroidism 2 (14.29%) >0.9999999 1 (7.14%) 0.6824
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RESUMO

INTRODUÇÃO: As hérnias da parede abdominal constituem uma patologia de alta prevalência; 55% da população mundial é acometida 
por essa enfermidade em algum momento de suas vidas. Como grande parte desses pacientes apresenta comorbidades, torna-se 
importante correlacionar a incidência de complicações com a presença de patologias prévias.

OBJETIVOS: Avaliar se a presença de comorbidades no paciente submetido a hernioplastia inguinal aumenta o risco de complicações 
agudas e crônicas no pós-operatório, bem como explicitar quais dessas doenças prévias apresentam maior associação com a incidência 
de complicações.

METODOLOGIA: Trata-se de um estudo transversal descritivo realizado por meio da análise retrospectiva de 313 prontuários dos pacien-
tes submetidos à cirurgia de hernioplastia inguinal aberta, entre março e junho de 2017, no Serviço de Cirurgia Geral do Hospital Cruz 
Vermelha – Filial Paraná, localizado na cidade de Curitiba, estado do Paraná, Brasil.

RESULTADOS: Dos 313 casos estudados, as comorbidades mais prevalentes foram: 107 pacientes com HAS (34,19%), 52 com tabagismo 
(16,61%), 30 casos com diabetes (9,58%), 14 com hipotireoidismo (4,47%) e 10 com DPOC (3,19%). Em relação ao total da amostra 
avaliada, 130 pacientes (41,53%) não apresentaram nenhuma comorbidade. Ao avaliar as complicações, houve 49 casos (15,65%) de 
complicações no pós-operatório precoce e nove casos (2,88%) de complicações crônicas. As comorbidades que apresentaram influência 
significativamente estatística (p<0,05) na incidência de complicações agudas foram HAS (p=0,02927) e tabagismo (p=0,03196).

CONCLUSÃO: Percebe-se correlação importante entre a presença de complicações agudas no pós-operatório de hernioplastia inguinal 
nos pacientes que apresentam HAS ou tabagismo, doenças de alta prevalência.

PALAVRAS-CHAVE: Hérnia inguinal. Herniorrafia. Complicações pós-operatórias.

Literature data show that the presence of comor-
bidities is a factor that significantly influences the 
incidence of postoperative complications in inguinal 
hernioplasty9-21. Diabetes appears to increase the 
risk of postoperative complications within 30 days of 
inguinal hernia surgery, especially for complicated 
diabetes, but this disease does not appear to increase 
the long-term risk of reoperation for recurrence9. In 
contrast, this study did not show an increase in the 
incidence of acute (p = 0.3369) or chronic (p = 0.09006) 
complications in diabetic patients compared to non-di-
abetic individuals.

In addition to diabetes, other comorbidities quite 
present in the population, such as hypertension, smok-
ing, immunosuppression, anxiety-depressive disorder, 
obesity, cardiac disorders, COPD and hypothyroidism 
were also analyzed. It was noticed that for chronic 
complications, none of them influenced significantly 
statistically (p> 0.05), but for acute complications, 
the presence of hypertension (p = 0.02927) and also 

smoking (p = 0, 03196) was decisive for the increase 
of these complications.

CONCLUSION

Inguinal hernia is one of the main surgical pathol-
ogies present in adult patients, and it is essential to 
know not only the surgical technique, but mainly the 
surgical clinic, in relation to the aspects involved in 
the preoperative and also its outcome. Among these 
issues, the study of the comorbidities of patients 
undergoing inguinal hernioplasty stands out, since 
the present study highlighted that the presence of 
systemic arterial hypertension and smoking have a 
statistically significant influence on the incidence of 
acute postoperative complications. Adequate con-
trol of these issues in the preoperative period and 
adequate guidance to the patient can help in the 
optimization of the surgical process of correcting 
inguinal hernia.
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INTRODUCTION

Elevations in arterial pressure have been recog-
nized as a health problem due to their impact on the 
mortality of the world population. Systemic arterial 
hypertension (SAH) is an important risk factor for 
cardiovascular diseases, and is responsible for 62% 
of cerebral vascular accidents and 49% of coronary 

artery diseases and renal diseases, with a significant 
contribution to the global burden of disease and years 
of life lost due to disability. Such consequences entail 
increased costs of health systems and relevant socio-
economic impact1.2.

SAH is a challenge for public health with 

SUMMARY

OBJECTIVE: To estimate the prevalence of hypertension in adults and analyze its association with socioeconomic, demographic, and 
lifestyle risk factors.
METHODS: Home-based cross-sectional epidemiological study conducted with adults of both sexes living in the cities of Teresina and 
Picos (PI). The prevalence of hypertension was estimated by self-reported diagnosis. The associations between hypertension and the 
following variables were tested: age, gender, skin color, education, family income, marital status, alcohol and cigarette consumption, 
physical activity, and nutritional status.
RESULTS: A total of 1,057 adult individuals with a mean age of 38.6 ± 11.5 years participated in the study, of which 62.3% were female. 
The prevalence of hypertension in the population was 16.4%. In the crude analysis, a significant association was observed between 
the prevalence of hypertension and factors such as older age, lower education, single marital status, brown skin color, smoking, and 
overweight (p < 0.05). However, after adjustments, only the associations with older age, brown skin color, sedentary lifestyle and over-
weight remained significant.
CONCLUSION: Older age, brown skin color, sedentary lifestyle, and the presence of overweight or obesity were significantly associated 
with hypertension. Among the modifiable risk factors, a sedentary lifestyle and overweight stand out as important for the genesis of 
hypertension, subject to intervention measures.
KEYWORDS: Hypertension. Adult health. Health surveys. Risk factors.
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1057 adult individuals aged between 20 and 59 years.
The sample size was calculated based on complex 

probability sampling, by conglomerates, in two stages: 
the census sector and household. To improve the effi-
ciency of sampling, the census sectors of the urban 
area were, when necessary, fanned or grouped accord-
ing to pre-established criteria to obtain the primary 
sampling units (PSUs), which were then ordered, with 
probability proportional to size, so that all socioeco-
nomic groups were represented. 

In the second stage, thirty (30) sectors were sys-
tematically selected with probability proportional to 
size within each PSU and, finally, a systematic sam-
pling of 25 to 30 households was randomly selected 
in each sector, in the cities of Teresina and Picos (PI), 
with an expectation of 20% of loss and 5% of closed 
households. All those residing in the households 
selected were invited to participate in the research.

The demographic, socioeconomic, lifestyle, and 
health profile data were obtained through structured 
questionnaires, adapted from surveys used previously 
in other Brazilian epidemiological studies8.10. The ques-
tionnaires were administered by trained researchers, 
using the Epicollect 5® application (Imperial College 
London) on mobile devices (https://five.epicollect.net/
project/isad).

We collected data on demographic (age, gender, 
self-reported skin color, marital status, education), 
socioeconomic (family income), lifestyle (physical activ-
ity, smoking, and alcoholism), and self-reported medical 
diagnosis of hypertension. After the survey, we con-
ducted an anthropometric assessment. In the case of 
closed households (absence), the interviewer returned 
up to three times before considering sample loss.

The anthropometric measurement was performed 
twice in each individual. The data of height and weight 
were measured according to the recommendations 
of Cameron11 and Jelliffe & Jelliffe12. The weight was 
measured in kilograms (kg) using the SECA® digital 
scale, with a maximum capacity of 150 kg and an accu-
racy of 0.1 Kg. Height was measured in meters using 
a portable stadiometer, with an accuracy of 0.1 cm.

The classification of nutritional status was per-
formed from the calculation of Body Mass Index (BMI), 
by dividing the weight in kilograms by the height in 
square meters13. The subsequent classification into 
underweight/eutrophic, overweight, and obesity was 
done according to the classification proposed by the 
WHO (2000).

All statistical analyzes were performed using the 

approximately 600 million hypertensive individuals 
worldwide and a tendency of a significant increase in 
its prevalence, with estimates of a global growth of 
60% of the cases by 2025. In Brasil, it affects 32.5% (36 
million) of adult individuals. In Teresina, in the Piauí 
state, the prevalence of self-reported hypertension is 
20.8%3-5.

Factors such as age, sex, education, smoking, alco-
holism, and marital status have been associated with 
changes in blood pressure. Other factors such as pop-
ulation aging and behavioral factors, such as changes 
in dietary patterns and physical inactivity, have been 
attributed to the progressive increase of overweight 
and obesity, which are directly related to an increase 
in the prevalence of SAH6.7.

Population health surveys have been increasingly 
used and are essential for establishing the health pro-
file, distribution of risk factors and their trends, in 
addition to providing information about self-referred 
morbidity and lifestyle. Repeated with a certain peri-
odicity, the surveys allow to consolidate informa-
tion collected as a reference population database to 
surveil several chronic diseases and their determin-
ing factors8.

Even with the advances in health, there are still 
controversial issues on SAH, especially regarding eti-
ological and pathophysiological aspects that suggest 
appropriate forms of prophylaxis and early identifica-
tion of the population at risk for hypertension9.

Due to the high prevalence of SAH in the Brazil-
ian population and the magnitude of the impact of 
its consequences in health and, consequently, in the 
productive capacity of the economically active popula-
tion, which leads also to a greater financial impact in 
families, society, and the government, it is important 
to know the determining factors of this pathology to 
provide data that subsidize actions and policies of pre-
vention and control.

Therefore, the objective of this study was to esti-
mate the prevalence of arterial hypertension in adults 
of two municipalities of Piauí and analyze its associa-
tion with socioeconomic, demographic, and lifestyle 
risk factors.

METHODS

This is a cross-sectional epidemiological study, 
household-based, with data from the Population-Based 
Health Survey in the Municipalities of Teresina and 
Picos - PI (ISAD-PI). For this study, we used a sample of 

https://www.sciencedirect.com/topics/medicine-and-dentistry/alcohol-consumption
https://www.sciencedirect.com/topics/medicine-and-dentistry/alcohol-consumption
https://www.sciencedirect.com/topics/medicine-and-dentistry/marital-status
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Stata version 13.0 software (Stata Corporation, College 
Station, TX, United States 13.0). The categorical vari-
ables were presented as absolute and relative frequen-
cies. Pearson’s chi-square test was applied to verify 
the association between the categorical variables. The 
association between hypertension and associated fac-
tors was by Poisson regression with robust variance, 
expressed as Prevalence Ratios (PR) and confidence 
intervals of 95% (95). The results were expressed in 
crude analysis and adjusted for potential confounding 
factors. |Variables with p<0.20 in the crude analysis 
were kept in the model. For all statistical tests, p-val-
ues <0.05 were established as statistically significant.

The research was approved by the Research Ethics 
Committee of the Federal University of Piauí (CEP/
UFPI), decision No. 2.552 .426, pursuant to the legis-
lation of ethics in research involving human beings, 
Resolution 466/1214.

RESULTS

Of the 1,057 adults in the study, 658 (62.3%) were 
female. The average age of the population was 38.6 
± 11.5 years; 37.6 ± 11.6 for males and 39.3 ± 11.5 for 
females. As for the sociodemographic characteristics, 
most of the population were aged between 40 and 59 
years, had studied up Upper Secondary Education, 
had a family income lower than two minimum wages 
per month, brown skin color, and were married or in a 
stable union (Table 1). With respect to lifestyle, most of 
the population did not smoke nor consumed alcohol in 
an abusive manner. However, 77.2% of the participants 
were sedentary, and 59.7% had excess weight.

The overall prevalence of SAH in the adult pop-
ulation was 16.4% (n=166), and it was significantly 

TABLE 1. DESCRIPTIVE CHARACTERISTICS OF THE 
STUDY POPULATION.

Variables n (%) Prevalence of hy-
pertension n (%)

Age
20-29 276 (26.1) 11 (4.15)
30-39 284 (26.9) 28 (10.4)
40-59 497 (47.0) 127 (26.7)
Sex
Male 399 (37.7) 59 (15.5)*
Female 658 (62.3) 107 (17.0)*
Formal education
Illiterate 30 (2.8) 11 (6.5)
Elementary Education 303 (28.7) 69 (41.0)
Secondary Education 393 (37.2) 48 (28.6)
Higher Education 331 (31.3) 40 (23.8)
Family income
≤ 2 minimum wages 599 (63.4) 107 (18.2)
> 2 minimum wages 346 (36.6) 48 (14.3)
Skin color
White 185 (17.9) 38 (22.9)
Black 147 (14.3) 30 (18.1)
Brown 623 (60.5) 90 (54.2)
Others 75 (7.3) 8 (4.8)
Marital status
Married 614 (59.6) 112 (18.5)
Single 330 (32.0) 37 (11.4)
Widowed/divorced 86(8.4) 17 (21.0)
Smoker
Yes 226 (22.0) 109 (13.9)
No 800 (78.0) 57 (25.4)
Alcohol consumption
Yes 158 (15.4) 25 (16.3)
No 869 (84.6) 140 (16.4)
Physical activity (n=960)
Active 219 (22.8) 29 (13.9)
Sedentary 741 (77.2) 122 (17.2)
Nutritional status
Eutrophy 424 (40.3) 35 (8.62)
Overweight 392 (37.2) 62 (16.5)
Obesity 237 (22.5) 69 (30.4)

associated with increased age, less schooling, single 
marital status, brown skin color, smoking, and excess 
weight. The population aged 40 to 59 years presented 
a prevalence ratio 6.44 times greater in relation to 
younger adults aged 20 to 29 years. Regarding the 
nutritional status, obese individuals presented a prev-
alence ratio for hypertension 3.52 times greater when 
compared to eutrophic individuals (Table 2).

However, after adjustments for the variables of 
age and skin color, only the SAH prevalence rea-
sons of increased age, brown skin color, and excess 

FIGURE 1. FACTORS ASSOCIATED WITH THE 
DEVELOPMENT OF SYSTEMIC ARTERIAL 
HYPERTENSION. LAVOR ET AL., 2019.
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weight remained significant. In addition, after these 
adjustments, sedentary individuals showed a ratio of 
prevalence 1.53 times higher for hypertension when 
compared to active individuals.

DISCUSSION
The prevalence of hypertension found in this study 

was 16.4% for adult individuals aged from 20 to 59 years, 
residents of the cities of Teresina and Picos (PI). This 

value was similar to that found in a study conducted on 
adults living in Campinas, whose prevalence of hyper-
tension was 14.015. On the other hand, the prevalence 
of the disease found in this study was lower than that 
found in a study performed with adults of the sertão 
region of Pernambuco, which was 27.4%16. This diver-
gence between the studies may be due to differences in 
how the diagnosis of hypertension was obtained since, 
in the present study, it was self-reported form, whereas 
in the study mentioned it was measured.

TABLE 2. PREVALENCE AND PREVALENCE RATIO OF ARTERIAL HYPERTENSION ACCORDING TO 
SOCIODEMOGRAPHIC, LIFESTYLE, AND NUTRITIONAL STATUS VARIABLES

Prevalence ratio (PR)
Variables Crude (CI) p Adjusted (CI)* p
Age
20-29 1.0 1.0
30-39 2.49 (1.2-4.9) 0.008 2.58 (1.3-5.2) 0.008
40-59 6.44 (3.5-11.7) 0.001 6.67 (3.6-12.3) 0.001
Gender
Male 1.0 1.0
Female 1.10 (0.79-1.50) 0.562 1.02 (0.74-1.40) 0.887
Formal education
Illiterate 3.14 (1.60-6.13) 0.001 1.67 (0.85-3.30) 0.136
Elementary Education 1.89 (1.27-2.79) 0.001 1.21 (0.81-1.81) 0.350
Secondary Education 0.98 (0.63-1.49) 0.921 0.86 (0.56-1.31) 0.496
Higher Education 1.0 1.0
Family income
> 2 minimum wages 1.0 1.0
≤ 2 minimum wages 1.27 (0.90-1.78) 0.166 1.24 (0.88-1.74) 0.210
Skin color
White 1.0 1.0
Black 0.98 (0.60-1.58) 0.934 1.03 (0.64-1.66) 0.895
Brown 0.69 (0.47-1.01) 0.063 0.66 (0.45-0.96) 0.033
Others 0.51 (0.24-1.09) 0.085 0.47 (0.22-1.02) 0.058
Marital status
Married 1.0 1.0
Single 0.61 (0.43-0.87) 0.011 1.06 (0.72-1.57) 0.734
Widowed/divorced 1.13 (0.71-1.78) 0.634 0.93 (0.56-1.56) 0.803
Smoking
No 1.0 1.0
Yes 1.82 (1.32-2.31) 0.001 1.37 (0.1-1.9) 0.057
Alcohol consumption
No 1.0 0.979 1.0 0.843
Yes 0.99 (0.64-1.52) 1.04 (0.7-1.6)
Physical activity
Active 1.0 1.0
Sedentary 1.23 (0.82-1.85) 0.301 1.53 (1.01-2.30) 0.040
Nutritional status
Eutrophy 1.0 1.0
Overweight 1.91 (1.26-2.90) 0.002 1.56 (1.03-2.37) 0.035
Obesity 3.52 (2.34-5.29) 0.001 2.64 (1.75-3.98) 0.001

*Adjusted for age and skin color.
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The prevalence of hypertension was significantly 
associated with increased age, and this association 
remained significant even after adjustments for skin 
color. Similar results were observed in other Brazil-
ian population studies15,17-19. The higher prevalence 
of hypertension in the population with advanced age 
may be explained by the natural hardening of arter-
ies and aortas that occurs with the increase of age20. 
Over time, the walls of the great arteries, especially 
the aorta, thicken and lose elasticity, and this process 
results in an increased pulse wave velocity, a reliable 
measure of arterial stiffness. This increase of stiffness 
would reduce the dampening function of the arter-
ies near the heart as well as increase the pulse wave 
velocity, causing higher systolic and pulse pressure21.

As to the level of schooling, we found that the less 
formal education, the greater the prevalence ratio for 
arterial hypertension. This fact has been corroborated 
by other studies15.17. However, after adjustments for 
confounding variables, schooling was not significantly 
associated with hypertension.

As to skin color, we observed a significant asso-
ciation between individuals that self-reported as 
brown-skinned and the prevalence of hypertension, 
regardless of age, and we observed a lower ratio of 
prevalence of the disease in these individuals when 
compared to blacks and whites. This goes against the 
findings of a systematic review in which most of the 
studies investigated found that individuals of non-
white skin color had a higher prevalence of SAH22.

Regarding marital status, single individuals were 
significantly associated with the prevalence of hyper-
tension, indicating protection against the outcome, 
since unmarried individuals showed less prevalence 
of hypertension when compared to those married, 
widowed, or divorced. This result corroborates that 
found by Zangirolani et al.15, who observed a higher 
prevalence of the disease in individuals separated or 
widowed when compared to singles. However, in the 
present study, in the adjusted analysis, this associa-
tion was not statistically significant.

In the crude analysis of the prevalence ratio, smok-
ing was significantly associated with hypertension 
in our population, corroborating other studies per-
formed with Brazilian adults 15,16,23. Smoking causes 
higher blood pressure, increasing up to two times 
the risk of hypertension and causing a greater vari-
ability in blood pressure levels, which can lead to 
injuries in target organs24. However, in the present 
study, after adjustments for confounding variables, 

the association between smoking and hypertension 
was not significant.

Regarding physical activity, we observed that after 
the Poisson regression analysis adjusted for age and 
skin color, individuals with a sedentary lifestyle had 
a prevalence ratio significantly 1.53 times greater for 
hypertension when compared to active individuals. This 
corroborates the already well-established role of phys-
ical inactivity as an important risk factor for chronic 
non-communicable diseases, which are responsible for 
more than three million deaths yearly15. Several mech-
anisms explain the relationship between the regular 
practice of physical activity and the reduction of blood 
pressure levels, such as the improvement of oxidative 
stress, inflammation, endothelial function, body mass 
index, as well as the activity of the renin-angiotensin 
system, the parasympathetic system, renal function, 
and insulin sensitivity25.

In the present study, the presence of excess 
weight and obesity presented as an important fac-
tor associated with the presence of hypertension 
in the adult population, increasing significantly the 
prevalence ratio for hypertension, the higher the 
condition of excess weight. In a systematic review, 
obesity appeared as the main anthropometric factor 
associated with the prevalence of SAH24. This was 
also observed in other Brazilian studies15-19. It is esti-
mated that between 20 to 30% of the prevalence of this 
pathology can be explained by the association between 
excess weight and its increased risk19.

This study has limitations, such as the self-re-
ported diagnosis of hypertension, which can result 
in the underdiagnosis of the disease since many indi-
viduals may be hypertensive but not aware of it. In 
addition, the cross-sectional nature of the study does 
not allow to establish relations of causality between 
the exposure to the factors and the development of the 
disease. The strength of this study is the representa-
tiveness of the sample, which includes the capital and 
a city in the interior of Minas Gerais.

CONCLUSION

In this study, factors such as age, brown skin 
color, sedentary lifestyle, and overweight or obesity 
were significantly associated with the presence of 
hypertension. Among the modifiable risk factors, we 
highlight sedentary lifestyles and excess weight as 
important for the genesis of hypertension and modi-
fiable based on intervention measures. In this sense, 
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it is important to emphasize the role of public policies 
to prevent and control excess weight in the popula-
tion by encouraging the practice of regular physical 
activity and aiming not only to reduce the risk of 
hypertension as well as other chronic non-commu-
nicable diseases.
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RESUMO

OBJETIVO: Estimar a prevalência de hipertensão arterial em adultos e analisar sua associação com fatores de risco socioeconômicos, 
demográficos e de estilo de vida.

MÉTODOS: Estudo epidemiológico transversal, de base domiciliar, realizado com adultos de ambos os sexos residentes nas cidades de 
Teresina e Picos (PI). A prevalência de hipertensão arterial foi estimada por meio de diagnóstico autorreferido. Foram testadas as asso-
ciações entre a hipertensão arterial e as variáveis: idade, sexo, cor da pele, escolaridade, renda familiar, situação conjugal, consumo de 
álcool e cigarro, prática de atividade física e estado nutricional.

RESULTADOS: Participaram do estudo 1.057 indivíduos adultos com média de idade de 38,6 ± 11,5 anos, sendo 62,3% do sexo feminino. A 
prevalência de hipertensão arterial na população foi de 16,4%. Na análise bruta, observou-se associação significativa entre a prevalência 
de hipertensão e fatores como maior idade, menor escolaridade, estado civil solteiro, cor da pele parda, tabagismo e excesso de peso 
(p<0,05). Entretanto, após ajustes, apenas as associações com a maior idade, cor da pele parda, estilo de vida sedentário e excesso de 
peso mantiveram-se significativas. 

CONCLUSÃO: A idade mais avançada, cor da pele parda, sedentarismo e a presença de sobrepeso ou obesidade apresentaram-se signif-
icativamente associados à hipertensão. Dentre os fatores de risco modificáveis, destaca-se o sedentarismo e o excesso de peso como 
importantes para a gênese de hipertensão e passíveis de medidas de intervenção.

PALAVRAS-CHAVE: Hipertensão. Saúde do adulto. Inquéritos epidemiológicos. Fatores de risco.
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INTRODUCTION

Today, prolonged sitting has been the most com-
mon work posture in the industrialized areas, espe-
cially for professions that need to use vehicles as a 
work tool, such as for taxi drivers. A highly comfort-
able car-seat not only increases the safety by relieving 
drivers’ physical and mental fatigue but potentially 
enhances the psychological acceptance of consumers. 
Therefore, it is essential to investigate seat comfort in 
automotive seat development.

A reliable analysis method for measuring seat 
comfort must be established by combining objectively 
measurable comfort-quantifying parameters with 
subjective comfort. Traditional evaluation methods 
considered the content of survey items, the precise 
number of rating scales, a reasonable crowd position-
ing, and the motivation of the respondent1-3. However, 
it is difficult to accurately obtain information about the 
level of artificial muscle activity and joint strength by 

SUMMARY

Using computer-aided engineering (CAE) in the concept design stage of automobiles has become a hotspot in human factor engineering 
research. Based on human musculoskeletal biomechanical computational software, a seated human-body musculoskeletal model was 
built to describe the natural sitting posture of a driver. The interaction between the driver and car in various combinations of seat-pan/
back-rest inclination angles was analyzed using an inverse-dynamics approach. In order to find out the “most comfortable” driving 
posture of the seat-pan/back-rest, the effect of seat-pan/back-rest inclination angles on the muscle activity degree, and the intradiscal 
L4-L5 compression force were investigated. The results showed that a much larger back-rest inclination angle, approximately 15°, and 
a slight backward seat-pan, about 7°, may relieve muscle fatigue and provide more comfort while driving. Subsequently, according to 
the findings above, a preliminary driving-comfort function was constructed.

KEYWORDS: Automobile driving. Automobiles. Biomechanical Phenomena. Lumbar vertebrae. Leg. Models, biological. Models, theo-
retical. Musculoskeletal system

ORIGINAL ARTICLE

https://orcid.org/0000-0003-4195-5033
https://orcid.org/0000-0001-9720-6336
https://orcid.org/0000-0002-5035-1795
https://orcid.org/0000-0001-7179-7422


Musculoskeletal computational analysis on muscle mechanical characteristics of drivers’ lumbar vertebras and legs in different sitting postures

REV ASSOC MED BRAS 2020; 66(5):637-642 638

characteristics of a Chinese male.

RESULTS

Successful construction of a finite element model 
of a seated human

Fig.1a shows that the vertebral spine is divided 
into four sections. An apparent S-type for the entire 
upright spine is revealed, which is called the normal 
physiological curvature of the spine. As can be seen 
in Fig.1b, there are also many muscle groups in the 
leg that are involved in driving, including the gluteus 
maximus, semitendinosus, iliopsoas, sartorius, and 
anterior tibial. Ultimately, a seated human body model 
in a normal position was developed as shown in Fig.1c. 
According to the recommended sizes for the interior 
overall arrangement in passenger cars, the initial 
height of the seat could be set to 0.38m. The figures α, 
β represent the inclination angle of the back-rest and 
the seat-pan, respectively. The dimensions of other 
shell components were entered using the minimum 
size of design specifications, which are displayed in 
Fig.1c.

The effect of seat-pan/back-rest adjustment 
on the muscles of lumbar vertebra and legs
Next, we investigated the muscle activity degree 

and the distribution of the compression force in the 
major working muscle groups of the spine and leg 
using an inverse-dynamics approach in the pres-
ent work.

In the musculoskeletal human-body model simu-
lation test, the inclination angle of the back-rest and 
seat-pan was changed from 0° to 15° and adjusted 1.5° 
at a time. As the seat inclination angle changed, there 
were four major working muscles in the spine affected, 
namely the erector spinae, semispinalis, musculus 
obliquus externus abdominis, and musculus transver-
sus abdominis, which are shown in Fig.2(a)-Fig.2(d). 
The effect of the inclination angle change for the back-
rest and seat-pan on the erector spinae muscle activity 
degree is shown in Fig.2a. Careful observation can be 
found in Fig.2a, the muscle activity degree monotoni-
cally increases with the decrease of the inclination 
angle of the back-rest, and a reverse trend occurred for 
the adjustment of the seat-pan. Additionally, a larger 
rangeability is revealed by adjusting the inclination 
angle of the back-rest. Similar variation tendencies 
can be observed in Fig.2(b)-Fig.2(d), which describe the 
effect of the inclination angle change of the seat-pan 

measuring the pressure distribution using traditional 
development means4,5.

In this study, we used a musculoskeletal human-
body model from the analysis software named Any-
Body to predict muscle-activity and spinal joint force 
and analyzed the interaction between a passenger 
and a vehicle in various combinations of seat-pan and 
back-rest inclination angles using an inverse dynamic 
approach. A preliminary driving-comfort function 
(DCF) was created by analyzing the simulation results.

METHODS
AnyBody Model

The Anybody Modeling System, initially developed 
at Aalborg University, was used as a musculoskeletal 
model and simulation program in the present work6.

Car-seat models
A universal seat model is used in this study, which 

consists of five rigid bodies (head-rest, back-rest, seat-
pan, leg-rest, and foot-rest) and several revolute joints 
to adjust the inclination angle of the back-rest and 
seat-pan.

Musculoskeletal human-body model
The musculoskeletal human-body model used 

is named “seated human model”, downloaded from 
the public-domain AnyScript Model Repository. The 
model contains more than 500 individual rigid bones, 
joints, muscles, and tendons with characteristics 
of physiology.

Integration of the human body and seat mod-
els
In the present work, a finite element model of 

a seated human was established to analyze driving 
fatigue. It contained a simplified human-body mus-
culoskeletal model and a generic car-seat model. Fur-
thermore, the bones and soft-tissue muscles were used 
to develop the seat-human finite element model, and 
the shell components of the car-seat model comprised 
the foot-rest, seat-base, seat-pan back-face, back-rest 
back-face, and head-rest back-face, and three solid 
components in contact with the human body, includ-
ing seat-pan, back-rest, and head-rest. According to 
the GB10000-88 for the average Chinese adult body 
size, we adjusted the original human model (167.8cm, 
59kg) by adopting the 50th percentile of Chinese 
adult male body sizes, which could reflect the basic 
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FIGURE 1. Fig.1 (a) Spinal anatomical structure in a natural upright position (1, cervical vertebra; 2, thoracic vertebra; 3, lumbar 
vertebra; 4, sacral vertebra) and (b) human muscle tissues of the legs. (c)The sitting posture for a typical driver’s model.

FIGURE 2. Fig.2 (a-d) The effect of inclination angle changes of the seat-pan and back-rest on the muscle activity degree of 
different tissues in the lumbar vertebra. (e) The effect of inclination angle changes of the seat-pan and back-rest on L4-L5 
compression force.

and back-pan on the muscle activity degree of the mus-
culus obliquus externus abdominis, semispinalis, and 
musculus transversus abdominis, respectively. Com-
paring the results in Fig.2(b)-Fig.2(d), it can be seen 
that the muscle activity degree of the erector spinae 
is the largest, about 7.12%, in the red area, when the 
inclination angle is in the original state.

The effect of changing the inclination angle of 
the seat-back and seat-pan on the magnitude of the 
compression force in the L4–L5 of lumbar vertebra, 
which are investigated because of the most frequent 
contact with the seat, is shown in Fig.2(e). Carefully 
observing the result of the simulation in Fig.2(e), it can 
be found that the compression force suffered by the 
musculus transversus abdominis gradually changes 

as the inclination angle of the seat-rest and seat-pan 
is adjusted. These results obtained and shown in Fig.2 
demonstrate that the reasonable adjustment of the 
inclination angle for the seat-rest and seat-pan helped 
the human-body muscles to relax.

Fig 3 shows the effect of the seat inclination angle 
on the activity degree of muscles of the left and right 
legs, including the gluteus maximus, semitendinosus, 
iliopsoas, sartorius, and anterior tibial. Similar results 
can be seen in Fig.3.

Fig.3a shows that when the inclination angle of the 
seat-pan is about 6°, the muscle activity degree of the 
gluteus maximus in the left leg is almost reduced to 
zero, while the lowest muscle activity degree in the 
right leg found was about 10.5°. Similar results for 
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the muscle tissues of the left leg can be observed in 
Fig.3(d)-(e), which is similar to the results shown in 
Fig.3a. Combined with the above analysis, from Fig.3 
it can be concluded that the muscle activity degree 
monotonically decreases with the increase of the seat-
pan and back-rest inclination angle.

Corresponding partial correlation coefficients
Furthermore, several pairs of muscles, like the 

musculus obliquus externus abdominis, semispina-
lis, gluteus maximus, and semitendinosus showed 
a high correlation coefficient (R﹥0.8) after analyzing 
the correlation data. For the sake of simplifying the 
analysis, the muscle activity of the erector spinae 
(MAES), musculus transversus abdominis (MAMTA), 
gluteus maximus (MAGM), and anterior tibial muscle 
(MAATM) should be considered in the investigation 
of the fatigue degree for drivers with a typical driv-
ing position. Furthermore, the compression force on 
the L4-L5 (CFL4-L5) is important in the investigation 
of the degree of fatigue of drivers. As a result, the 
driving-comfort function (DCF) can be written as the 
following general formula:

DCF=MAES+MAMTA+MAGM+MAATM+CFL4-L5 (1)

DISCUSSION

The demand for car-seat comfort is constantly 
increasing. It is worth mentioning that, from the 

FIGURE 3. Fig.3 (a-d) The effect of variations in the seat-pan and back-rest inclination angle on muscle activity degree of 
the muscle tissues in legs (blue and red represent the muscle tissue in the right leg and left leg, respectively). (e) The effect of 
variations in the seat-pan and back-rest inclination angle on the anterior tibial muscle activity degree (blue and red represent 
the muscle tissue in the right leg and left leg, respectively). 

perspective of human biomechanics, the human-body 
movement is a mechanical response that is accom-
plished by a complex mechanical interaction between 
muscles, ligaments, joints, and bones, which are con-
trolled by numerous nervous systems7,8. The static or 
dynamic stabilities of the human body under gravi-
tational and other loads and precise limb behaviors 
depend on the tensile forces formed by working mus-
cles in the musculoskeletal systems9. According to pre-
vious literature, the thoracic vertebra section mainly 
bears the seat-back support, and the most stressed 
points are always on the T9, T10, and T1210,11. At the 
same time, the compression force in the lumbar verte-
bra from L1 to L5 changes with different distributions 
of body weight, and the largest value of stress force is 
distributed between L4 and L512,13. The response of the 
human tendon tissues could be influenced by exterior 
activities, like stretching or extruding, which results 
in increased muscle activity and a long-term feeling of 
muscle soreness. When the muscle activity degree is 
greater than 1, it exceeds the limits of muscle fatigue 
activity and represents a state of exhaustion. In this 
state of fatigue, sustained muscle stretching results 
in damage to the muscle tissues.

The particularity of the driver’s sitting posture 
when driving a car was taken into account during 
the process of developing the finite element model, 
i.e, the drivers’ right feet in a seating position was 
maintained on the footrest and the hands were placed 
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on the steering wheel. For drivers who spend a lot of 
time driving, seating comfort control is affected by 
the distribution of the contact pressure on the contact 
interface of the seated human/car-seat.

By analyzing the relationship between the muscle 
activity degree and the inclination angle, we found that 
the activation intensity of the muscles in the lumbar 
vertebra is at its lowest when the inclination angle of 
the back-rest is 15°, and the inclination angle of the 
seat-pan only needs to be adjusted at 7.5°, that way the 
degree of muscle use can be at the minimum. How-
ever, for the muscles in legs, there is no significant 
influence on the muscle activity degree by adjusting 
the inclination angle of the back-rest, whereas a large 
rangeability is revealed by adjusting the inclination 
angle of the seat-pan.

The results in the present work demonstrated that 
the different muscle tissues are subject to varying 
degrees of compression force or activation, and the 
adjustment of the seat-pan/back-rest changes the pres-
sure distribution on the muscle tissues, thus helping to 
relieve driving fatigue. Similar experimental methods 
and results have been reported in many literatures14,15. 
Moreover, it has been reported that lower maximum 
contact pressure and more uniform pressure distri-
bution on the contact interface of the human-body/
car-seat contribute to improved seating comfort16.

The DCF was established as a new auxiliary refer-
ence method to provide a way for fabricating seats that 

more compliant with human comfort in the future. 
According to the DCF equation, the comfort of a car 
seat is related to the muscle activity of the working 
muscle groups and the compression force on the 
L4-L5. Hence, the driving comfort can be improved 
by carefully using the postural angles and seat adjust-
ment levels.

CONCLUSIONS

This study clarified the effect of the seat-pan and 
back-rest inclination angle on the muscle activity 
degree and spinal joint force, which may improve 
design for car-driver comfort during driving. 
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RESUMO

O uso de engenharia assistida por computador (CAE) na fase de projeto do conceito do automóvel tornou-se um ponto de acesso na 
pesquisa de fatores humanos. Com base no software computacional biomecânico musculoesquelético humano, foi construído um modelo 
musculoesquelético sentado para descrever a postura sentada natural de um condutor. A interação entre um motorista e um carro em 
várias combinações de ângulos de inclinação do assento-pan/encosto foi analisada usando uma abordagem dinâmica do verso. A fim 
de descobrir a postura de condução “mais confortável” do assento-pan/encosto, o efeito dos ângulos de inclinação do assento-pan/
dorso sobre o grau de atividade muscular e a força de compressão intradiscal L4-L5 foi investigado. Os resultados mostraram que um 
ângulo de inclinação para trás muito maior, aproximadamente 15°, e um ligeiro assento-pan para trás, cerca de 7°, pode aliviar a fadiga 
muscular e levar a dirigir em uma posição confortável. Posteriormente, de acordo com as conclusões acima expostas, foi construída 
uma função preliminar de conforto ao dirigir.

PALAVRAS-CHAVE: Condução de veículo. Automóveis. Fenômenos biomecânicos. Vértebras lombares. Perna (membro). Modelos biológicos. 
Modelos teóricos. Sistema musculoesquelético.
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INTRODUCTION

Acute pancreatitis (AP) is an important gastroin-
testinal clinical event with an increased incidence 
due to increased life expectancy, obesity, alcohol use, 
hyperlipidemia, drug use, and diagnostic methods. 
Despite the increasing incidence of the disease, early 
diagnosis methods and the understanding of its patho-
physiology have been associated with decreases in the 
duration of hospitalization, cost, and mortality rates 
in recent decades1.

There are several scoring systems for assessing AP 
prognosis and disease severity (Ranson Criteria, Mod-
ified Glasgow Score, Acute Physiology, and Chronic 
Health Evaluation (APACHE) II-IV, etc.). Studies con-
ducted using all these scoring systems have shown 
that morbidity and mortality rates are closely related 
to disease severity and organ failure that persists for 
more than 48 hours, regardless of the underlying eti-
ology1. Due to the complexity and difficulty of the use 

SUMMARY

OBJECTIVE: The Revised Atlanta Classification (RAC) is increasingly used in the evaluation of patients diagnosed with acute pancreatitis 
(AP). In our study, we aimed to evaluate the etiology, disease severity, and mortality rates of patients diagnosed with AP in our center 
in the previous 6 years.

METHODS: Patients diagnosed with AP between 2013 and 2018 were evaluated. AP etiology, demographic data, disease severity, and 
mortality rates according to the RAC were evaluated.

RESULTS: A total of 880 patients were included in the study. Five hundred and eighteen (59%) patients were female and 362 (41%) were 
male. Regarding the etiology, 474 (53.9%) patients had biliary AP (BAP), 71 (8.1%) had hyperlipidemic AP (HAP), and 44 (5%) had 
alcoholic AP (AAP). According to the RAC, 561 (63.7%) patients were considered to be in the mild AP group (MAP), 268 (30.5%) in the 
moderately severe AP (MSAP), and 51 (5.8%) in the severe AP (SAP). The mortality rate was 4.8% in the MSAP group and 49% in the 
SAP group. Mortality was 2.3 times in patients over 65 years old and 3.7 times higher in patients with ischemic heart disease.

CONCLUSIONS: In our country, BAP is still the main etiology of acute pancreatitis. Over the years, we have seen a decrease in BAP and 
idiopathic AP cases, while there was an increase in HAP cases due to factors such as lifestyle changes and fatty nutrition. We found that 
mortality was associated with disease severity, advanced age (> 65 y), hypertension, and ischemic heart disease regardless of the etiology.

KEYWORD: Pancreatitis/etiology. Pancreatitis, acute necrotizing. Severity of illness index.
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by the Kaplan-Meier method, and predictive factors 
of mortality were evaluated by the Cox proportional 
hazard model. A p-value < 0.05 was accepted as sta-
tistically significant.

RESULTS
Demographic data and comorbid diseases

A total of 880 adult patients diagnosed with AP 
were included in the study. Five hundred and eigh-
teen (59%) of the subjects were female and 362 (41%) 
were male. The mean age of females was 62.05 ± 17.99 
and of males, it was 57.92 ± 16.50 (p > 0.5). Regard-
ing comorbidities, upon examination, there was no 
additional comorbidity in 327 patients (37.2%), one in 
296 (33.6%), two in 174 (19.8%), and three or more in 
83 (9.4%) patients. The most common comorbidities 
were hypertension (HT) (41.9%), diabetes mellitus (DM) 
(26.8%), and ischemic heart disease (IHD) (12.4%).

Etiology
According to the etiology distribution, 474 (53.9%) 

patients were in the BAP group, 211 in the idiopathic 
AP (IAP) (24%), 71 (8.1%) in the hyperlipidemic AP 
(HAP), 44 in the (5%) in alcoholic AP (AAP), and 80 
(9.1%) in the miscellaneous AP group. Although BAP 
was the most common etiology in both genders, it was 
found to be statistically more frequent in females (61% 
vs. 42%, p < 0.001). While BAP was the most frequent 
in all age groups of females, HAP and AAP were sta-
tistically more common in males (15% vs 5%, p < 0.001 
and 10% vs 2%, p < 0.001). Figure 1 summarizes the 
changes in AP etiology rates of 2013 and 2018. Patient 
distributions by gender and age groups are summa-
rized in Table 1.

of these scoring systems, the use of scoring systems 
such as the bedside disease severity index (BISAP) or 
Atlanta Classification has increased in acute pancreati-
tis. By demonstrating the effects of AP-related organ 
failure and the presence of local/systemic complica-
tions on mortality and morbidity, the Atlanta classifi-
cation, developed in 1992 and revised in 2012 uses the 
classifications of mild AP (MAP), moderate AP (MSAP), 
and severe AP (SAP)2.

Although regional differences are observed in our 
country, biliary AP (BAP) cases constitute the main 
etiology of AP3. We planned to conduct a retrospective 
study on the demographic data, comorbid diseases, eti-
ology, and clinical course of the Revised Atlanta Clas-
sification (RAC) in patients diagnosed with AP in our 
tertiary health center in the western part of Turkey.

METHODS
Patient groups and study design

The study included patients who were admitted 
to the emergency department with abdominal pain 
between January 2013 and December 2018, aged 
18 years and older, who were hospitalized with the 
diagnosis of AP. AP severity was classified according 
to the RAC2. Age, gender, comorbidities, history of 
pancreatitis, etiology, disease severity according to 
the RAC, duration of hospitalization, and mortality 
rates were recorded.

AP etiologies were determined according to the 
history, laboratory findings, imaging methods (abdom-
inal ultrasonography, computerized tomography (CT), 
magnetic resonance imaging, magnetic resonance 
cholangiopancreatography, endoscopic ultrasonog-
raphy, and endoscopic retrograde cholangiopancrea-
tography) and, if necessary, pathology results.

The study was approved by the local ethical com-
mittee of the XXX hospital (No: 2019/4-22).

Statistical analysis
Statistical analyses for the study were performed 

with the SPSS 22.0 (IBM Statistical Package for Social 
Sciences software version 22) package program. The 
numerical variables were described by medians and 
interquartile ranges (IQR). The Chi-square test was 
used to compare the categorical values between 
the groups. The Mann-Whitney U test was used to 
compare the continuous independent medians. The 
Wilcoxon signed-rank test was used to compare 
dependent medians. The mortality rate was evaluated 

FIGURE 1. CHANGES IN AP ETIOLOGY RATES BETWEEN 
2013 AND 2018
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TABLE 1. DISTRIBUTION OF ACUTE PANCREATITIS PATIENTS ACCORDING TO GENDER AND AGE GROUPS
Number of patients with acute pancreatitis (%)

biliary hyperlipidemia alcohol idiopathic miscellaneous total
Male
18-29 3 (18) 8 (47) 1 (5) 2 (12) 3 (18) 17
30-39 11 (25) 13 (30) 9 (20) 9 (20) 2 (5) 44
40-49 11 (23.5) 14 (30) 8 (17) 11 (23.5) 3 (6) 47
50-59 30 (37) 8 (10) 11 (17) 29 (35) 4 (5) 82
60-69 44 (56) 1 (1) 4 (5) 16 (21) 13 (17) 78
>70 57 (61) 2 (2) 3 (3) 21 (22) 11 (12) 94
all 156 (42) 56 (15) 36 (10) 88 (23) 36 (10) 362
Female
18-29 23 (72) 0 (0) 1 (3) 6 (19) 2 (6) 32
30-39 23 (56) 8 (20) 1 (2) 9 (22) 0 (0) 41
40-49 22 (40) 6 (11) 0 (0) 20 (36) 7 (13) 55
50-59 51 (61) 8 (9) 3 (4) 15 (18) 7 (8) 84
60-69 75 (70) 2 (2) 1 (1) 25 (23) 4 (4) 107
>70 124 (62.5) 1 (0.5) 2 (1) 48 (24) 24 (12) 199
all 318 (61) 25 (5) 8(2) 123 (24) 44 (8) 518

FIGURE 2. MEDIAN DURATION OF HOSPITALIZATION 
ACCORDING TO THE RAC GROUPS

A hundred and ten patients (12.5%) had recurrent 
AP events. In the subgroup analysis, recurrent AP was 
found in 39 patients (8.2%) of the BAP group, 22 (31%) 
of the HAP, 15 (34.1%) of the AAP, and 22 (10.4%) of 
the IAP.

Disease severity
According to the RAC, 561 (63.7%) patients were in 

the MAP group, 268 (30.5%) were in the MSAP group, 
and 51 (5.8%) in the SAP group. The median duration 
of hospitalization of all patients was 6 days (IQR=4) 
(5 days (IQR=3) in the MAP group, 9 (IQR=6) in the 
MSAP group, and 13 days (IQR=13) in the SAP group). 
According to the RAC groups, the median duration 
of hospitalization is summarized in Figure 2. Demo-
graphic data, etiology distributions of patients with 
AP according to the RAC severity are summarized in 
Table 2.

Mortality rates
Mortality was seen in 39 (4.4%) of the 880 patients 

included in the study. Of these, 13 were in the MSAP 
group and 25 in the SAP group. The mortality rate was 
4.8% in the MSAP group, and 49% in the SAP group (p 
< 0.001). There was no statistically significant differ-
ence between the etiology groups in terms of mortality 
rates (p = 0.492).

There were statistically significant differences 
between advanced age (> 65 y) (p = 0.001), HT (p = 
0.002), IHD (p = 0.001) and mortality. According to 
the Cox regression analysis, mortality was 2.3 times 
higher (HR:2.3, 95% CI; 1.03-5.38, p = 0.041) in patients 

over 65 years old and 3.7 times higher (HR:3.7, 95% 
CI; 1.79-7.92, p < 0.001) in IHD patients.

DISCUSSION

Although the incidence and etiology of AP vary 
between countries and regions, BAP and AAP are 
often the two main etiologic factors (60-80%). In the 
literature, the incidence of AP varies between 4.6 
and 100 per 100,0004. In Southern European coun-
tries, BAP comes first, while in Eastern European 
countries, AAP stands out. In Northern and Western 
Europe, BAP and AAP have similar rates4. In South 
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Korea, AAP ranks first, while BAP stands out in 
other Asian countries and the Arabian Peninsula5-9. 
In Latin American countries, BAP cases are reported 
to account for almost three-quarters of all cases10. 
In our country, in the review of AP cases between 
1980 and 2016 by Calık et al.3, it was reported that 
70% of cases were BAP, 16% were idiopathic pan-
creatitis, 7% were AAP, and 4% were HAP. In our 
study, we observed that most patients were in the 
BAP group, while a decrease in the BAP rate and an 
increase in the HAP and miscellaneous group rates 
were observed. When we compared the etiology rates 
of AP patients in 2013 and 2018, a decrease in the 
BAP and IAP rates and an increase in the HAP and 
miscellaneous groups were observed. In accordance 
with the literature, we found that HAP and AAP are 
more common in middle-aged males, and BAP again 
came to the fore in females over the age of 504,11-13. 
This trend can be attributed to improvements in diag-
nostic imaging and laboratory investigations, lifestyle 
changes, and increased hyperlipidemia due to fatty 
nutrition. Despite advances in diagnostic imaging and 
laboratory investigations, it is useful to say that IAP 
cases constitute almost ¼ of the cases, similar to the 
literature in our study12,14.

In addition, recurrent pancreatitis developed in 
12.5% of the patients included in our study, and it was 
more common in HAP and AAP cases. In the literature, 
the recurrent AP rate is reported to be 10-30%, and 
most of these are BAP and AAP cases5,15. In our study, 
we found that recurrent AP cases consisted of AAP 
(34%) and HAP (31%) cases, unlike the literature. We 
think that the lower rate of recurrent AP in patients 
with BAP (8%) may be due to early cholecystectomy 
without waiting for a second event. Considering that 
recurrent AP events may cause various complications 
and morbidities such as chronic pancreatitis, we can 
say that treatment such as early lipid apheresis in HAP 
cases, psychiatric support in AAP cases, and early cho-
lecystectomy in BAP cases will be effective in reducing 
cost and mortality rates.

The Ranson scoring system is the first scoring 
system for AP that can be assessed 48 hours after the 
patient’s admission. The low specificity of the Ranson 
scoring in predicting mortality may cause difficulties in 
differentiating patients in need of close follow-up and 
intensive care unit16,17. It has been shown in studies that 
the APACHE II-IV scoring system, which was intro-
duced later, has a higher efficacy in predicting severe 
AP and mortality16,18,19. However, the computed severity 
index (CTSI) developed by Balthazar et al.20, which is a 
scoring system based solely on imaging has also been 
reported as an effective scoring system for predicting 
SAP and mortality in some studies, and with moder-
ate efficacy in other studies18-20. Studies have shown 
that both BISAP and RAC scoring systems are effective 
to predict disease severity and mortality8,16,19,21. In the 
literature, the incidence of SAP according to RAC is 
reported to be 10-20%, and mortality rates are reported 
to be 20-60%2,4,12,22. In our study, the SAP rate was lower 
than the literature (5.8%), while the mortality rate in 
this group was similar to the literature (49%). Also, the 
median duration of hospitalization and mortality rates 
correlated with RAC severity in accordance with the 
literature12,23,24. According to these data, it is possible 
to say that RAC is an effective classification method 
in determining patients who require close follow-up. 
Also, advanced age (> 65 y), HT, DM, chronic renal fail-
ure, and IHD were closely related to the severity of AP; 
advanced age (> 65 y), HT, and IHD were also especially 
closely related to mortality1,25.

Our study has several limitations. The first is the 
retrospective nature of the study. The second is that 
it does not reflect country-wide data since it contains 
data from a single center. In addition, the study did not 

TABLE 2. DEMOGRAPHIC DATA AND ETIOLOGY 
DISTRIBUTION OF PATIENTS WITH ACUTE 
PANCREATITIS ACCORDING TO THE RAC SEVERITY
Characteristic MAP MSAP SAP
Gender (n, %)
     female 347 (61.9%) 139 (51.9%) 32 (62.7%)
Age (n, %)
     >65 y 206 (36.7%) 132 (49.2%) 43 (84.3%)
Comorbidities (n, %)
     Hypertension 199 (35.4%) 134 (50%) 36 (70.5%)
     Diabetes mellitus 123 (21.9%) 92 (34.3%) 21 (41.1%)
     Hyperlipidemia 25 (4.4%) 16 (5.9%) 3 (5.8%)
     Ischemic heart disease 53 (9.4%) 47 (17.5%) 9 (17.6%)
     Cerebrovascular disease 17 (3%) 11 (4.1%) 3 (5.8%)
     Chronic renal failure 2 (0.3%) 19 (7%) 12 (23.5%)
     COPD/Asthma 27 (4.8%) 15 (5.5%) 3 (5.8%)
     Others 44 (7.8%) 17 (6.3%) 3 (5.8%)
Etiology (n, %)
     Biliary 302 (53.8%) 145 (54.1%) 27 (52.9%)
     Hyperlipidemia 33 (5.8%) 34 (12.6%) 4 (7.8%)
     Alcohol 25 (4.4%) 18 (6.7%) 1 (1.9%)
     Idiopathic 152 (27%) 47 (17.5%) 12 (23.5%)
     Miscellaneous 49 (8.7%) 24 (8.9%) 7 (13.7%)
Recurrent pancreatitis 
(n, %)

65 (11.5%) 37 (13.8%) 8 (15.6%)

Mild AP (MAP); moderately severe AP (MSAP); severe AP (SAP); chronic obstructive 
pulmonary disease (COPD)
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include comparative data with other scoring systems.
In conclusion, BAP is still the main etiology in 

acute pancreatitis in our country. Although our 
study included regional data, it was observed that 
there was an increase in HAP cases due to factors 
such as lifestyle change and fatty nutrition while BAP 
and IAP cases have been decreasing over the years. 
We can say that the RAC is effective in determining 
the severity of the disease and cases that should be 
closely monitored.
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RESUMO

OBJETIVO: A Classificação de Atlanta revisada (RAC) é cada vez mais usada na avaliação de pacientes diagnosticados com pancreatite 
aguda (PA). Em nosso estudo, objetivamos avaliar a etiologia, a gravidade da doença e as taxas de mortalidade de pacientes diagnos-
ticados com PA em nosso centro nos últimos seis anos.

MÉTODOS: Foram avaliados pacientes diagnosticados com PA entre 2013 e 2018. Avaliaram-se a etiologia da PA, os dados demográficos, 
a gravidade da doença e as taxas de mortalidade de acordo com a RAC.

RESULTADOS: Um total de 880 pacientes foi incluído no estudo. Quinhentos e dezoito (59%) pacientes eram do sexo feminino e 362 (41%) 
do sexo masculino. Na etiologia, 474 (53,9%) pacientes apresentaram PA biliar (PAB), 71 (8,1%) PA hiperlipidêmica (PAH) e 44 (5%) PA 
alcoólica (PAA). De acordo com a RAC, 561 (63,7%) pacientes estavam em PA leve (MAP), 268 (30,5%) estavam em PA moderadamente 
grave (MSAP) e 51 (5,8%) estavam em grupos de PA grave (SAP). A taxa de mortalidade foi de 4,8% no grupo MSAP e de 49% no 
grupo SAP. A mortalidade foi vista como 2,3 vezes em pacientes acima de 65 anos e 3,7 vezes em pacientes com cardiopatia isquêmica.

CONCLUSÕES: Em nosso país, o PAB ainda é a principal etiologia da pancreatite aguda. Ao longo dos anos, observamos uma diminuição 
nos casos de PAB e PA idiopática, enquanto houve um aumento nos casos de PAH devido a fatores como mudança de estilo de vida e 
nutrição gordurosa. Descobrimos que a mortalidade estava associada à gravidade da doença, idade avançada (>65 anos), hipertensão 
e cardiopatia isquêmica, independentemente da etiologia.

PALAVRAS-CHAVE: Pancreatite/etiologia. Pancreatite necrosante aguda. Índice de gravidade de doença.
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INTRODUCTION

Prostate cancer is one of the most common types 
of cancer among men in the world1 and a significant 
health problem in developed and developing coun-
tries2. The association between cancer and hemosta-
sis has been shown in several studies3. The main risk 
factors for coagulation activation and thrombosis are 
aging and malignancy4. The increased risk of throm-
bosis in cancer patients may be associated with high 
levels of coagulation markers (fibrinogen), and throm-
bogenesis markers (D-dimer) are likely evidence of 
this process5.

Fibrinogen is an acute-phase protein that is mainly 
synthesized by hepatocytes and converted into insol-
uble fibrin by activated thrombin. It is also an import-
ant indicator of the coagulation system6. The plasma 
fibrinogen level increases in some circumstances, 
such as malignancy and systemic inflammation. 
D-dimer is a degradation product of fibrin which is 
produced by plasmin-induced fibrinolytic activity7. It 
is a biomarker that indicates the activation of hemo-
stasis and fibrinolysis. Elevated plasma levels may 
be associated with some scenarios such as cancer, 

pregnancy, infectious diseases, trauma, surgery, and 
venous thromboembolism.

When fibrinogen levels are increased, they are 
deemed to be an unfavorable prognostic factor in some 
malignancies, such as those of the digestive system, 
gynecologic malignancies, urologic neoplasms, and 
soft tissue sarcomas6. A high level of D-dimer is a prog-
nostic factor associated with increased mortality risk 
in patients with brain tumors, lymphomas, breast, 
lung, stomach, colorectal, pancreatic, and prostate 
cancers7. We investigated the levels of D-dimer and 
fibrinogen in patients with prostate cancer and benign 
prostate hyperplasia.

METHODS

Patients who had a pathological diagnosis of pros-
tate disease by transrectal ultrasound-guided biopsy 
and transurethral surgery between January 2015 and 
January 2019 were enlisted. Plasma prostate specific 
antigen (PSA), free PSA (fPSA), percentage fPSA, D-di-
mer, and fibrinogen levels were measured before the 

KEYWORDS: Prostatic neoplasms. Thrombophilia. Biomarkers, tumor/blood. Fibrin fibrinogen degradation products.
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In Group 2, 18 patients were reported as Gleason 
6, 14 as Gleason 7, and 13 as Gleason 8. Gleason 9 and 
Gleason 10 were detected in nine and three patients, 
respectively (Figure-2).

procedures (prostate biopsy and transurethral resec-
tion). The percentage of fPSA was calculated as fPSA/
PSA × 100. Venous blood samples were collected into 
citrate tubes by sterile atraumatic venipunctures. 
Enzyme-linked immunosorbent assay (ELISA) (Diag-
nostic Stago, France) and the Clauss method (Sysmex, 
Japan) techniques were used to measure the plasma 
D-dimer and fibrinogen levels. Plasma fibrinogen and 
D-dimer levels were considered to be normal when 
between 175mg/dL and 350mg/dL and between 0ug/
mL and 0.5ug/mL, respectively.Patients with a his-
tory of coagulopathy, hematuria, venous or pulmonary 
embolism, acute or chronic prostatitis, radiotherapy, 
malignancy, and using anticoagulant therapy were 
excluded from the study. The patients’ data, including 
PSA, fPSA, percentage of fPSA, D-dimer, and fibrino-
gen levels, and patient age and pathology reports, were 
recorded. Patients who had a diagnosis of high-grade 
prostate intraepithelial neoplasia and atypical small 
acinar proliferation (9 patients) were excluded from 
the study. The remaining patients were then divided 
into two groups; the ones whose pathological report 
was benign prostate hyperplasia were placed in Group 
1, and those who had prostate cancer in Group 2. The 
statistical analyses were performed using MedCalc 
Statistical Software demo version 16.2.0 (MedCalc 
Software bvba, Ostend, Belgium; https://www.med-
calc.org; 2016). The data were verified for normal 
distribution using the Kolmogorov-Smirnov test and 
expressed as mean ± standard deviation (normal dis-
tribution), median values, and p < 0.05 was considered 
with statistical significance.

RESULTS

The current study included 218 patients. There 
were 161 patients in Group 1 and 57 patients in Group 
2. The mean age of the patients was 66.37 ± 7.96 
years and 69.33 ± 7.2 years in Group 1 and Group 2, 
respectively. The patients’ characteristics are listed 
in Table 1.

There was a statistically significant difference for 
age, PSA, fPSA, and D-dimer between the groups. In 
Group 2, D-dimer levels were higher (0.41 ug/mL and 
0.38 ug/mL, p<0.05) than in Group 1. The patients 
were diagnosed using transrectal ultrasound-guided 
prostate biopsy and transurethral prostate surgery 
(Figure 1). Transrectal prostate biopsy and transure-
thral surgery were performed in 72 and 146 patients, 
respectively.

TABLE 1. PATIENTS’ BIOCHEMICAL RESULTS

Group 1 Group 2 p
Patients n(%) 161 (74) 57 (26)
Age (years) 66.37+7.96 69.33+7.2 *<0.05
PSA (ng/ml) 5.93 12.74 *<0.05
fPSA (ng/ml) 1.2 1.94 *<0.05
Fibrinogen (mg/dl) 299 304 0.49
D-dimer (ug/ml) 0.38 0.41 *<0.05
Diagnosis *<0.05
     Transurethral resection n(%) 62 (38.5) 10 (17.5)
     Prostate Biopsy n(%) 99 (61.5) 47 (82.5)

PSA: prostate specific antigen; fPSA: free PSA; *statistically significant

FIGURE 2. THE GLEASON SCORE OF THE PATIENTS

FIGURE 1. THE FINAL IMAGE OF THE PROSTATE AFTER 
SURGERY

https://www.medcalc.org/
https://www.medcalc.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5551919/table/tbl1/
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DISCUSSION

Prostate cancer is the most common type of can-
cer in men8. The digital rectal examination and PSA 
testing are important screening methods to detect 
prostate cancer. These screening methods may lead 
to prostate biopsy, which is necessary to confirm 
the diagnosis of prostate cancer. A transrectal ultra-
sound-guided prostate biopsy is the gold standard 
method for the histopathological diagnosis of pros-
tate cancer9. Mochtar et al.10 described the transrectal 
ultrasound-guided sextant prostate biopsy, which is 
an inaccurate means of cancer detection with 10–30% 
of false-negative rates. The European Association of 
Urology guidelines suggests prostate biopsy by either 
the transrectal or transperineal approach for the ini-
tial diagnosis11. The authors reported that the prostate 
cancer detection rate was 13.3–35% in patients who 
underwent six and 12 prostate biopsies, respectively8.

The pathogenesis of cancer-associated thrombosis 
depends on patient characteristics, tumor histology, 
stage, and treatment-related factors12. Abnormalities 
of the coagulation system have been investigated in 
cancer patients, and it has been reported that plasma 
levels of factors were altered13,14. In cancer patients, 
the systematic activation of coagulation occurs, which 
leads to augmented thrombin generation followed by 
fibrin formation15. It has been suggested that fibrin 
may contribute to tumor growth and facilitate tumor 
invasion and metastasis by promoting angiogenesis 
and the formation of a protective fibrin shield on 
tumor cells that makes them resistant to endoge-
nous defense mechanisms. The interaction of fibrin, 
platelets, and tumor cells leads to the formation of 
aggregates that promote endothelial adhesion and 
metastatic potential7. Fibrin degradation products 
have strong angiogenic efficacy.

Fibrinogen is an important coagulation system fac-
tor and systemic inflammatory marker that enhances 
the progression and invasive potential of tumor cells 
through several mechanisms6. Firstly, fibrinogen is 
deposited around solid tumors and provides a stable 
framework to the extracellular matrix of the tumor. 
It also serves as a scaffold to support some growth 
factors to tumor cells, such as vascular endothelial 
growth factor and fibroblast growth factor, and pro-
motes tumor proliferation and angiogenesis. Tumor 
cells have fibrinogen receptors, intercellular adhesion 
molecule-1, and α5β1 integrin. These receptors play a 
role as a bridging factor between fibrinogen and tumor 
cells, thus enhancing the endothelial adhesion of 

tumor cell emboli in the vasculature of target organs, 
leading to metastasis. Additionally, fibrinogen pro-
motes β3-integrin-mediated adhesion of tumor cells 
to platelets, and the platelet-tumor cell aggregates 
thus formed can shield tumor cells from the immune 
system and lead to an increase of metastatic tumor 
cells6. The fibrinogen levels are increased because of 
tumor-associated cytokines or endogenous synthesis 
by tumor cells themselves in cancer patients16. The 
endogenous fibrinogen has a key role in promoting 
the growth of lung and prostate cancer cells through 
interaction with fibroblast growth factor17. D-dimer is 
one of the fibrin degradation products, and the level of 
D-dimer is a result of fibrinolysis activation12. Elevated 
plasma D-dimer levels are seen in patients with vari-
ous types of cancer because procoagulant factors lead 
to constitutive activation of the coagulation cascade, 
which results in thrombin generation followed by 
fibrin formation18. Fibrin may also conversely form a 
protective shield on malignant tumor cells, protecting 
them from endogenous defense mechanisms and pro-
moting angiogenesis, invasion, and metastasis of the 
tumor. Tumor cells themselves may convert fibrinogen 
to fibrin, and the fibrin is used for support, for the 
emergence of new vessels, invasion, and remodeling 
tumor stroma19.

Elevated D-dimer levels have been reported in 
patients with breast, prostate, gynecologic, and lung 
cancers without clinical thrombosis12. D-dimer lev-
els were the highest in patients with pancreatic can-
cer and lowest in patients with prostate cancer. The 
authors from the Vienna Cancer and Thrombosis 
Study reported that an increased D-dimer level was a 
prognostic parameter associated with increased mor-
tality risk in patients with lymphomas, brain tumors, 
pancreatic, prostate, breast, lung, stomach, and col-
orectal cancers7. In addition, Ryu et al.20 reported 
that D-dimer levels may support the diagnosis of 
cryptogenic stroke in critically ill cancer patients. 
Authors from Korea found that D-dimer levels were 
significantly higher in patients with prostate cancer 
than in patients without prostate cancer at prostate 
biopsy19. In another study, the investigators showed a 
significant increase of D-dimer level in patients with 
advanced prostate cancer compared with age-matched 
controls and patients with localized prostate cancer4. 
By contrast, Caine et al.5 investigated the D-dimer 
levels after radical prostatectomy and found no sig-
nificant difference 3 and 12 months after surgery. 
There are limited articles about prostate cancer and 
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RESUMO

OBJETIVO: O câncer de próstata é uma das neoplasias mais comuns em homens. Os principais fatores de risco para a ativação da 
coagulação e trombose são malignidade e idade mais avançada. O risco de trombose pode estar associado ao aumento do nível dos 
marcadores de coagulação, tais como o fibrinogênio e D-dímero. O objetivo deste estudo é avaliar a relação entre os marcadores de 
coagulação e o câncer de próstata.

METODOLOGIA: Este estudo prospectivo incluiu os pacientes que foram submetidos à biópsia de próstata transretal guiada por ultras-
sonografia e que passaram por cirurgia da próstata entre janeiro de 2015 e janeiro de 2016. Os níveis no plasma de antígeno prostático 
específico (PSA), PSA livre (fPSA), porcentagem de fPSA, D-dímero e fibrinogênio foram medidos antes dos procedimentos. Os pacientes 
foram divididos em dois grupos de acordo com os resultados de patologia. Os pacientes com hiperplasia benigna da próstata foram 
colocados no grupo 1 e os pacientes com câncer de próstata no grupo 2.

RESULTADOS: No total, 76 pacientes foram incluídos neste estudo. Houve um total de 53 pacientes no grupo 1 e 23 pacientes no grupo 
2. A idade média dos pacientes e os níveis de PSA, fPSA, fibrinogênio e D-dímero foram, respectivamente, 65.33 ± 7.47 anos, 8.21 ± 
4.59, 1.41 ± 0.74 ng/ml, 309.75 ± 80.46 mg/dl e 0.42 ± 0.39 µg/ml no grupo 1. No grupo 2, a idade média dos pacientes e os níveis de 
PSA, fPSA, fibrinogênio e D-dímero foram, respectivamente, 66.08 ± 6.7 anos, 145.69 ± 509.35, 7.32 ± 15 ng/ml, 312.16 ± 69.48 mg/dl, 
1.09 ± 2.11 µg/ml. Biópsia da próstata e cirurgia transuretal foram realizadas em 64 (%84,21) e 12 (%15,79) pacientes, respectivamente.

CONCLUSÃO: O presente estudo demonstrou que os níveis de D-dímero no plasma foram maiores em pacientes com câncer de próstata. 
Novos estudos com um maior número de pacientes são necessários para definir a relação entre câncer de próstata e distúrbios 
de coagulação.

PALAVRAS-CHAVE: Neoplasias da próstata. Trombofilia. Biomarcadores tumorais/sangue. Produtos de degradação da fibrina e 
do fibrinogênio.

fibrinogen and D-dimer levels in the literature. We 
found that the D-dimer level was higher in patients 
with prostate cancer than in other patients with 
benign prostate hyperplasia (p < 0.05) in 201721. In 
the current study, the results were the same, and an 
elevated D-dimer level was detected in patients with 
prostate cancer (p < 0.05).

The authors found strong evidence that an elevated 
plasma fibrinogen level was an independent predic-
tor of worse overall survival in patients with solid 
tumors22. Patients with an increased level of fibrinogen 
have significantly poorer disease-free survival and can-
cer-specific survival. Thurner et al.16 found that there 
was a significant association between an elevated 
plasma fibrinogen level and poor cancer-specific and 
overall survival in patients with prostate cancer. Caine 
et al.5 found a significant fall in fibrinogen level after 
radical prostatectomy 3 and 12 months after surgery. 
In a meta-analysis, the authors reported that high pre-
treatment plasma fibrinogen levels can predict poorer 
overall and cancer-specific survival in patients with 
prostate cancer23. By contrast, Hong et al.19 found that 
there was no difference between fibrinogen levels in 
patients with prostate cancer compared with others. 
That study showed higher fibrinogen levels in patients 
with advanced prostate cancer than in patients with 

organ-confined disease, without a significant differ-
ence. We found no difference in fibrinogen levels 
between the groups.

There are some limitations to this study. It includes 
only one data center, the coagulation parameters 
(fibrinogen, D-dimer) were not checked again after 
first measuring the levels, and other hemostatic sys-
tem factors were not analyzed. The stage of patients 
with prostate cancer was not homogenous. Finally, 
conditions such as trauma and inflammatory process, 
which may affect coagulation parameters, could not 
be eliminated. Despite these limitations, to the best of 
our knowledge, this is the largest series from Turkey 
to investigate the relationship between coagulation 
parameters and prostate cancer.

In conclusion, patients with prostate cancer pre-
sented higher plasma D-dimer levels than the others. 
Plasma D-dimer level may be a diagnostic marker for 
prostate cancer if further studies support our findings. 
Well designed, multicentre, prospective studies are 
needed to define the relationship between prostate 
cancer and the coagulation system.
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INTRODUCTION
Proximal clavicle fractures represent one-third of 

all fractures involving the medial clavicle, accounting 
for 9.3% of the clavicle fractures. They are relatively 
rare in clinical practice, and more common in cases 
of larger direct violence. Non-surgical treatment may 
lead to deformed appearance, limited function, and 
other adverse consequences; thus the treatment effect 
is often not ideal. In recent years, scholars have car-
ried out surgery for the treatment of proximal clavicle 

fractures1, but considering the complex characteristics 
of anatomical structures such as important nerves, 
blood vessels, organs, and so on in the dorsal side of 
the proximal clavicle, and no anatomical plate has 
been designed for the proximal clavicle. At present, 
there is no optimal internal fixation option for such 
fractures.From July 2014 to June 2019, fifty patients 
with proximal clavicle fractures treated by vertical 
internal fixation with T-plate and double mini plates 

SUMMARY

OBJECTIVE: To compare the effect of two internal fixation methods in the treatment of proximal clavicle fractures.

METHODS: Fifty patients with proximal clavicle fractures received surgical treatment. They were divided into a clavicular T-plate group 
and a double mini-plates group. The duration of the operation, blood loss during the operation, fracture healing time, and incision 
infection were evaluated between the two groups.

RESULTS: Operation time (t=2.063, P=0.058), intraoperative bleeding (t=1.979, P=0.062), and fracture healing time (t=1.082, P=0.066) 
were not statistically significant in the two groups. The patients were followed up for 12-18 months; one patient in the T-plate group 
had early removal of nails, but no clinical symptoms. At the 2-month follow-up, the ASES score in the double mini-plates group was 
significantly better than in the T-plate group (P<0.001); but at the 6-month follow-up, 1-week before removal of internal fixation and 
the final follow-up, the two groups had no significant differences (P>0.05).

CONCLUSIONS: Both internal fixations have similar clinical results in the duration of operation, blood loss during the operation, and 
fracture healing time. The double mini-plates fixation presents advantages by reducing complications and speeding fracture healing; 
thus it is a more effective method to treat proximal clavicle fractures.

KEYWORDS: Clavicle/injuries. Fracture fixation. Fracture fixation, internal. Orthopedic procedures/methods.

ORIGINAL ARTICLE

https://orcid.org/0000-0002-1326-5003
https://orcid.org/0000-0003-1895-7188
https://orcid.org/0000-0003-0850-1494
https://orcid.org/0000-0002-8721-8170
https://orcid.org/0000-0001-5999-7333
file:///C:\Users\Administrator\AppData\Local\Temp\HZ$D.796.2248\HZ$D.796.2249\samereport_1564585247696\htmls\sentence_detail\detail_32.html


XU, H. ET AL

655 REV ASSOC MED BRAS 2020; 66(5):654-658

not enter the space of the sternoclavicular joint. In 
the double mini plates group, two pre-bent 2.0mm 
or 2.5mm mini plates were implanted above and in 
front of the clavicle after a satisfactory reduction of 
the fracture.

Postoperative treatment
The patients in the two groups had their shoul-

der joints suspended by a wrist band. One day after 
the operation, functional exercises such as forearm 
rotation, elbow flexion and extension, pendulum-like 
activities were performed; one week after the opera-
tion, patients were encouraged to perform functional 
exercises such as upper limb abduction and shoulder 
shrug; four weeks after the operation, appropriate 
lifting activities were performed and the range of 
activities was gradually increased; six weeks after 
the operation, normal shoulder non-weight bearing 
activities were resumed.

Evaluation index
The operative time, intraoperative hemorrhage, 

fracture healing time, and postoperative complications 
of the two groups were analyzed. The differences in 
shoulder pain and functional recovery were evalu-
ated by the American Shoulder and Elbow Surgeons 
(ASES)3 Standard at 2 months, 6 months, and 1 week 
before internal fixation removal and the last follow-up.

Statistical analysis
SPSS 19.0 software was used for statistical anal-

ysis. The measured data were expressed by mean±-
standard deviation, and the mean index determined 
between the two groups was compared by students 
t-test; the comparison of the data was by the chi-
square test, and P < 0.05 was considered as statisti-
cally significant.

RESULTS

The general characteristics of patients included in 
this study are summarized in Table 1. The causes of 
injury were: direct violence in 38 cases, indirect vio-
lence in 12 cases. The Craig III group of fractures were: 
21 cases of type II, 12 cases of type III, and 17 cases of 
type V. The time from injury to operation was 2-7 days. 
According to the method of internal fixation, patients 
were divided into a T-plate group (24 cases) and a dou-
ble mini plate group (26 cases). There was no signifi-
cant difference between the two groups (P > 0.05).

were analyzed retrospectively in this study. By com-
paring the operation time, intraoperative hemorrhage, 
fracture healing time, and postoperative complications 
between the two groups, the differences in the func-
tional recovery of the shoulder joint in different stages 
were analyzed. The report is as follows.

METHODS
Subjects

A total of 50 cases, 32 males and 18 females, aged 
from 22 to 62 (41.4 ± 23.5) years, were included in this 
study. According to the method of internal fixation, 
they were divided into a T-plate group (24 cases) and 
a double mini plates group (26 cases).

Clinical signs
Swelling of the proximal clavicle, obvious tender-

ness, palpable bone friction, and abnormal activity.

Imaging examination
CT three-dimensional reconstruction of imaging 

examination can provide the three-dimensional rela-
tionship between the proximal clavicle fracture and 
the displaced three-dimensional plane. Routine CT 
three-dimensional reconstruction examination before 
the operation can be the first choice for the diagnosis 
of proximal clavicle fracture and helps us prepare well 
before the operation and choose a more reasonable 
operation method2.

Operative method
The anesthesia approach for the operation is bra-

chial plexus anesthesia or general anesthesia, and a 
beach chair position is used. The operation incision 
cuts the skin and subcutaneous tissues along the sur-
face of the proximal clavicle to the end of the ster-
num, exposing the sternoclavicular joint, peeling off 
the periosteum above the fracture site, fully exposing 
the broken end of the fracture, cleaning up the embed-
ded soft tissue at the broken end, exposing the broken 
end of the medial clavicle fracture, and reducing the 
sternoclavicular joint under direct vision; if necessary, 
it can be bound with absorbable non-invasive suture 
or Kirschner wire Temporary fixing. T-shaped plate 
group: after the fracture is reduced satisfactorily, the 
T-shaped plate is molded and placed at the far and near 
end of the fracture. 2-3 screws are attached to the near 
end of the fracture, and 3-4 screws are attached to the 
far end of the fracture for fixation. The screws should 
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Follow-up

Fifty patients in both groups were followed up for 
12 to 18 months. All achieved bone healing.

Observation index
Table 2 shows the operation time, intraoperative 

blood loss, fracture healing time, and ASES score 
of each period of the two groups. Bone healing was 
achieved at the last follow-up.

Postoperative complications
There were no complications such as wound infec-

tion, fracture around the steel plate, and fracture of 
steel plate in both groups. In the T-plate group, 1 case 
(1 / 24) had screw loosening but no clinical symptoms; 
in the double mini plate group, there were no com-
plications; there was a significant difference in the 
incidence of complications between the two groups 
(P < 0.05).

Typical cases
Case one, male, 39 years old, was treated with 

T-plate fixation for a closed fracture of the left dis-
tal clavicle (Craig III group III). CT before operation 
showed a clavicle fracture and displacement (Fig-
ure1A). X-ray at 6 months after the operation showed 
fracture reduction and good internal fixation (Fig-
ure1B). Case two, male, 32 years old, was treated with 
two mini plates to fix a closed fracture of the left distal 
clavicle (Craig III group V). CT before operation showed 
a clavicle fracture and displacement (Figure1C). X-ray 

at 6 months after the operation showed fracture reduc-
tion and good internal fixation (Figure1D). Case three, 
male, 45 years old, was treated with two mini plates to 
fix a closed fracture of the left distal clavicle (Craig III 
group II). Before the operation, CT showed a fracture 
and displacement of the clavicle (Figure1E). X-ray at 6 
months after the operation showed fracture reduction 
and good internal fixation (Figure1F).

DISCUSSION

Our study found that the functional recovery of 
the double mini plate group was significantly better 
than that of the T-plate group. In the double mini plate 
group, not only the fixation of at least 3 screws is done 
at the distal and proximal ends of the fracture, but also 
the smaller size of the mini plates avoids the poten-
tial risk of skin bursting, which creates conditions for 
early rehabilitation exercises and recovery of shoulder 
joint function after the operation. In this study, there 
were no complications in the double mini plate group, 
indicating that the failure rate of the internal fixation 
and reduced loss rate were significantly smaller.

In view of the anatomic structure of the subcla-
vian artery, subclavian vein, external jugular vein, 4-8 
nerves and 1-2 nerves in the chest, conservative treat-
ment is generally adopted for proximal clavicle frac-
tures, but the traditional “8” bandage or sling leads 
to shoulder dysfunction in the long-term conservative 
treatment of proximal clavicle fractures. Even if func-
tional exercise is encouraged, there will be a certain 

TABLE 1. GENERAL CHARACTERISTICS OF PATIENTS INCLUDED IN THIS STUDY

Group n
Gender

Age(years)
Craig III Causes of injury

Male Female II III V direct indirect
T-plate 24 18 6 44.2±26.1 10 6 8 18 6
double mini plate 26 19 7 43.7±33.9 11 6 9 20 6
t/χ2 2.647 2.086 1.064 1.826
P 0.586 0.692 0.248 0.326

TABLE 2. COMPARISON OF THE OBSERVATION INDEX BETWEEN THE TWO GROUPS
T-plate group Double mini plate group t/χ2 P

Operation time (min) 42.1 ± 11.4 43.2 ± 12.1 2.063 0.058
Intraoperative blood loss (ml) 22.6 ± 11.8 23.1 ± 10.6 1.979 0.062
Fracture healing time (month) 5.3 ± 1.2 5.1 ± 1.6 1.082 0.066

Score of ASES

Time A 68.0±2.1 76.5±6.4 2.686 0.027
Time B 84.3±3.4 88.4±5.9 1.086 0.214
Time C 90.1±2.6 91.2±2.6 1.045 0.268
Time D 90.2±2.7 91.3±2.4 1.026 0.296

Note: Time A: Two months after operation; Time B: Six months after operation; Time C: One week before removal of internal fixation; Time D: Last follow –up.
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degree of fracture healing4. Throckmorton et al.5 
followed up the conservative treatment of proximal 
clavicle fractures, and about 53% of the patients had 
pain symptoms. Therefore, conservative treatment 
has been gradually replaced by surgical treatment. 
More and more scholars believe that open reduction 
and internal fixation is the better choice for the treat-
ment of proximal clavicle fractures. Because there is 
no specially designed steel plate for the special ana-
tomic characteristics of the proximal clavicle, there 
are little methods to fix fractures of the proximal 
clavicle. Bourghli and Fabre6 reported that Kirschner 
wire was used to fix the proximal clavicle fracture, 
and good surgical results were achieved. Bartonícek 
et al.7 reported that the proximal clavicle fracture 
was fixed with steel wire, and no dysfunction was 
left after the operation. Sidhu et al.8 reported that 
patients with such fractures were fixed with distal 
clavicular plates on the same side, and the results 
showed that the fractures were completely healed. 
Although the extensive use of internal fixation has 
effectively improved the healing rate of the proximal 
clavicle fracture and functional recovery of patients, 
there is still no small controversy on the selection of 
the method for internal fixation8.

Although the steel plate and screws of the micro 
steel plate system are small, they can be fixed using 
multiple 2.0mm or 2.5mm screws in different direc-
tions to make the stability control more reliable. 
Double mini steel plates were placed vertically on 
two 90 ° planes to form a beam structure, which also 
increased the fixation firmness of the diamond frame 
structure near the clavicle9. After anatomic reduction 
of the proximal clavicle fracture, two micro plates 
were placed vertically at the top and the front, and 
the distal and proximal clavicle fractures could be 
fixed with at least three screws. There is no inter-
ference and no involvement of the sternoclavicular 
joint, so patients can exercise shoulder joint function 
early after the operation. Stable fixation also provided 
favorable conditions for early functional exercise. The 
ASES score was better than that of the T-plate group 
at the 2 months follow-up. In this study, there were 
no complications such as screw loosening, fracture 
around the plate, and nonunion in the double mini 
plate group. Therefore, the author believes the fol-
lowing points should be paid attention to in the treat-
ment of proximal clavicular fracture with double mini 
plate technology: (1) operate gently during reduction 
to avoid further comminution of fracture in patients 

with osteoporosis; (2) in order to prevent the loss of 
clavicle length and rotation deformity, realize an ana-
tomical reduction of fracture in the sternoclavicular 
joint. At the same time, avoid too much incision and 
separation to affect the stability of the sternoclavicu-
lar joint; (3) pre-bend the mini steel plate properly to 
make it more attached to the clavicle; (4) screw at least 
three screws into the proximal end of the fracture for 
fixation; (5) pay attention to the angle when screwing 
in to prevent the screw from entering the sternocla-
vicular joint space.

CONCLUSION

Both internal fixation methods have similar clinical 
results in the duration of operation, blood loss during 
the operation, and fracture healing time. The double 
mini-plates fixation provides advantages regarding a 
reduction of complications and faster fracture heal-
ing; therefore, this is a more effective method to treat 
proximal clavicle fractures.

FIGURE 1
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RESUMO

OBJETIVO: Comparar o efeito de dois métodos de fixação interna no tratamento de fraturas da clavícula proximal.

MÉTODOS: Cinquenta pacientes com fraturas da clavícula proximal receberam tratamento cirúrgico. Eles foram divididos em um grupo 
de placa T clavicular e um grupo de miniplacas duplas. A duração da operação, perda de sangue durante a operação, tempo de cura 
da fratura e infecção na incisão foram avaliados nos dois grupos.

RESULTADOS: O tempo de operação (t=2,063, P=0,058), perda de sangue durante a operação (t=1,979, P=0,062) e tempo de cura das 
fraturas (t=1,082, P=0,066) não foram estatisticamente significativos nos dois grupos. Os pacientes foram acompanhados por 12-18 
meses; um dos pacientes do grupo da placa T teve retirada antecipada dos parafusos, mas não apresentou sintomas clínicos. Aos dois 
meses de acompanhamento, a pontuação ASES no grupo de miniplacas duplas foi significativamente melhor do que a do grupo de 
placas T (P<0,001). Porém, no acompanhamento de seis meses, uma semana antes da remoção da fixação interna e do acompanha-
mento final, os dois grupos não apresentavem diferenças significativas (P>0,05).

CONCLUSÃO: Ambas técnicas de fixação interna têm resultados clínicos semelhantes quanto a duração da operação, perda de sangue 
durante a operação e tempo de cura da fratura. A fixação de miniplacas duplas apresenta vantagens quanto a redução das complicações 
e cura mais rápida da fratura, sendo, portanto, um método mais eficaz para tratar fraturas da clavícula proximal.

PALAVRAS-CHAVE: Clavícula/lesões. Fixação de fratura. Fixação interna de fraturas. Procedimentos ortopédicos/métodos.
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INTRODUCTION

Antibiotic resistance has been a focus of concern 
of public health care, and the problem is such that 
the World Health Organization (WHO) implemented a 
Global Action Plan in 2015 to tackle it, which includes 
increasing investment in new medicines, diagnostic 
tools, vaccines, and other interventions1.

Approximately 65% of the agents causing human 
infections form bacterial biofilms that favor chronic 
infections1, and the frequent use of antibiotics favors 
the risk of antibiotic resistance2. Recurrent respiratory 

infections (RRI) are characterized by at least three 
episodes of fever, locoregional inflammation, cough, 
asthma, and wheezing without severe impairment of 
respiratory functions yearly3. This syndrome is fre-
quent, therefore RRIs are a major health-care problem 
associated with significant morbidity and mortality. 
They are also associated with the spread of resistance 
to antibiotics in patients with deficient humoral and 
cellular immune functions, such as primary and sec-
ondary immunodeficiencies and chronic obstructive 

SUMMARY

OBJECTIVES: To evaluate the efficacy of mucosal bacterial vaccines (MBV) in reducing the number of exacerbations in patients with 
chronic respiratory disease.
METHODS: A prospective cohort study of patients followed at the Pneumology Unit of the University and Hospital Centre of Coimbra, 
with frequent infectious exacerbations (3 or more) despite the best therapeutic strategies employed. MBV was used as additional therapy. 
The number of exacerbations 1 year before therapy and 1 year after it were analyzed.
RESULTS: A sample of 11 individuals, 45.5% male, mean age 62.5 years. Eight patients had non-cystic fibrosis bronchiectasis, 2 COPD 
(1 on long-term oxygen therapy), and 1 patient with Mounier Kuhn’s syndrome. Three patients were on azithromycin, 1 on inhaled 
colistin, and 2 on inhaled tobramycin. Out of the 11 patients, one presented complication (fever), which led to a suspension of therapy 
(excluded from results). Of the 10 patients who completed treatment, 5 had bacterial colonization and were submitted to a custom 
vaccine. The remaining 6 completed the standard composition. The average of infectious exacerbations in the previous year was 4.3 
(0.7 with hospitalization). In the year after therapy, the mean number was 1.5 (0.5 with hospitalization).
CONCLUSION: The results obtained in this study favor the use of bacterial immunostimulation to reduce the frequency of RRIs in patients 
with chronic respiratory disease.
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after the removal of the inducing antigenic stimulus, 
meaning that these vaccines require repetitive stim-
ulation to reach their full potential12.

Therapeutic interventions with mucosal anti-in-
fectious vaccines have different advantages over con-
ventional parenteral vaccines: a) they carry out their 
effects directly at the mucosal infection site and can 
prevent infection and colonization by pathogens3; b) 
mucosal immunization may result in the secretion of 
antibodies in other, more distant mucous membranes, 
and also systemically13; c) they do not require medical 
personnel for administration and can be used in mass 
vaccinations and disease prevention campaigns, and d) 
they are painless and simple to administer. Also, tak-
ing into account that gram-positive bacteria stimulate 
the production of IL-12 and that gram-negative bacte-
ria stimulate the production of IL-10 by monocytes, 
the combination of gram-positive and gram-negative 
bacteria in infectious mucosal vaccines seems to pro-
vide a synergistic immunologic response that could 
be greater depending on the pathology involved14. 
These preparations for mucosal administration with 
completely inactivated bacteria are presented to the 
immune system in a more natural way, maximizing 
their full potential as immunogens15 stimulating dif-
ferent immune mechanisms, which have been proven 
to be very important for complete cellular activation, 
such as phagocytosis16.

Besides these advantages, formulations for sublin-
gual immunotherapy have a lower cost of manufac-
ture since non-sterile products can be delivered by this 
route and endotoxic shock is not a concern17.

In the present study, we evaluated prospectively 
whether the daily administration of a polyvalent bacte-
rial preparation via the sublingual route could reduce 
the number of infectious exacerbations of patients 
with RRIs.

METHODS

This prospective cohort study aimed to assess 
whether the daily sublingual administration (4.5 - 6 
months, depending on manufacturer instructions) 
of a polyvalent bacterial preparation could impact 
on the clinical outcome of patients with RRIs. The 
study was conducted between January 2016-Jan-
uary 2019, including the treatment and follow-up 
period. We used a convenience sample of 11 patients 
affected by RRIs and followed-up at the subspecialty 
(patients with chronic obstructive diseases and/or 

pulmonary disease4. Immunostimulant agents of bac-
terial origin have been used as an adjunct treatment 
in these patients because of their immunomodulatory 
properties, increasing immune responses and boost-
ing the innate immune system. For example, several 
studies have shown that the oral administration of 
bacterial immune stimulants ameliorates RRI in adults 
and children by reducing the number, duration, and 
severity of infectious clinical episodes5. Unfortunately, 
antigens delivered orally are easily degraded during 
the passage through the acidic environment of the 
stomach, while antigens delivered intranasally have 
the demonstrated potential to migrate through the 
olfactory bulb to the brain, thereby reducing vaccine 
safety. The sublingual route has been used for many 
years as a noninvasive and effective immunotherapy 
for the treatment of allergies to a variety of allergens 
and, recently, the sublingual administration of bac-
terial preparations has been proposed as a safer and 
effective immunotherapy to stimulate strong and 
long-lasting systemic and mucosal antigen-specific 
humoral and cell-mediated immunity6. Moreover, 
the induction of immunological memory to a spe-
cific pathogen is critical to maintaining long-lasting 
immune surveillance upon vaccination using the sub-
lingual immunization strategy7-11.

These bacterial preparations also present a higher 
likelihood to generate the necessary B and T cell 
responses for optimal protection at the point of entry 
of infectious agents, in addition to promoting the levels 
of systemic immunity generally achieved by conven-
tional injected vaccines8.

Mucous membranes are the main route of entry of 
infectious and environmental agents. Mucosal anti-in-
fective vaccines are combinations of inactivated whole 
bacteria or fungi or of bacterial lysates that stimulate 
the immune system, which according to numerous 
studies, reduce the number of reinfections by the 
same pathogens and others. The mechanisms under-
lying this collateral benefit may be due in large part 
to “trained immunity” rather than the specific wing, 
which has also been found to contribute to the pro-
tective effect2.

For mucosal vaccines to be effective, it is desirable 
that secretory IgA antibody (the hallmark of immune 
responses at mucosal surfaces) responses should 
persist, or at least be very rapidly recallable in the 
face of a pathogenic attack to forestall infection at the 
mucosal surface. However, it appears that secretory 
IgA (S-IgA) antibodies do not always persist for long 
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respiratory failure) Pneumology consultation of the 
Pneumology Unit of the University and Hospital Cen-
ter of Coimbra.

All patients had suffered RRIs during the 12 
months prior to the study and were required to meet 
the following criteria: 3 or more respiratory infections 
in the previous 12 months; chronic pulmonary dis-
ease (COPD, bronchiectasis, other); recurrent need 
for oral and/or intravenous antibiotic courses and/or 
hospitalizations to clear infections in the previous 12 
months. The exclusion criteria were: treatment with 
immunosuppressants (prednisone 10mg/day or equiv-
alent), immunostimulants, gamma globulins within 
the previous 12 months; patients who had laboratory 
or clinical criteria for lymphoproliferative disorders or 
non-respiratory chronic infections. All patients eligible 
started the immunizations with Bactek® (Immunotek) 
or Vacinas Bacterianas Diater® when they had asymp-
tomatic clinical status.

Bacterial preparations Bactek® (Inmunotek Lab-
oratories, Madrid, Spain) and Vacinas Bacterianas 
Diater® (Diater Laboratories, Madrid, Spain) are com-
mercially available polyvalent bacterial preparations. 
Bactek® contains different species of inactivated bac-
teria at 109 bacteria/ml which are frequently present 
in the respiratory tract: S. aureus (15%), S. epidermidis 
(15%), S. pneumoniae (60%), Klebsiella pneumoniae 
(4%), Branhamella catarrhalis (3%), and Haemophilus 
influenzae (3%). Vacinas Bacterianas Diater® contains 
S. pyogenes (25%), S. pneumoniae (25%), Klebsiella 
pneumoniae (25%), and Haemophilus influenzae (25%). 
We established the composition of the patient bacte-
rial preparation based on the most common bacteria 
causing respiratory infections, combined with spu-
tum analysis, to address for either colonization or 
the most common infectious pathogen. We found 5 
patients had bacterial colonization; they were sub-
mitted to a custom vaccine composition with a higher 
percentage of the colonizing agent (minimum of 10% 
in the composition) associated with at least 50% of 
the standard composition.

The preparation was delivered sublingually, two 
sprays, each day, for 4,5 to 6 months.

Patients were assessed every 3-6 months and every 
time they had respiratory tract symptoms. RRIs were 
defined by the presence of diagnostic symptoms for at 
least 48–72 h. Multiple illnesses were counted only if 
the patient had been without symptoms for at least 72 
h between the end of one episode and the beginning 
of another.

The clinical status and total number of infectious 
respiratory episodes that had occurred in the year pre-
vious to immunization were recorded for each patient 
by their attending physician during the 12 months that 
followed immunization. The number of infectious 
respiratory episodes prior and after the treatment was 
considered the main variable for the clinical outcome. 
Patients were treated with antibiotics for controlling 
their RRIs at physician criteria.

The study was conducted according to the declara-
tion of Helsinki. Data were obtained through a chart 
review and analyzed using SPSS® v23. Data were 
presented as mean and standard deviation (SD) for 
continuous variables and percentages for categorical 
variables. Data analysis demonstrated a non-normal 
distribution, and non-parametric tests (Wilcoxon 
signed-rank test and Mann-Whitney U test) were 
therefore employed in the statistical analysis. The 
significance level of 0.05 was used.

RESULTS

The sample contained 11 patients, 45.5% (n=5) 
males, with a mean age of 62.5 years (±9.8). Their 
clinical characteristics are presented in table 1. One 
COPD patient (#6) and one NCFB (#10) were on long-
term oxygen therapy. Three patients were or used to 
be on long-term therapy with azithromycin (#5, #9 and 
#11), 1 patient was on inhaled colistin (#10), and 2 on 
inhaled tobramycin (#3 and #4). Out of the 11 patients, 
only one (patient with NCFB) presented a possible 
complication (fever), which led to the suspension of 
therapy at the end of the first month its exclusion from 
the results (table 2). Of the 10 patients who completed 
the treatment, 5 had bacterial colonization, all of them 
with Pseudomonas aeruginosa, and one also with Hae-
mophilus influenzae; they were submitted to a custom 
vaccine composition (table 2). The remaining patients 
completed the standard composition.

The mean respiratory infectious episodes in the 
previous year were 4.3 (±1.3). Clinical assessment 
throughout the study showed a significant reduction 
of the total number of respiratory tract infection epi-
sodes after the treatment compared with the num-
ber of RRIs scored throughout the 12 months prior to 
the treatment (Z=-2.871; p = 0.004) (figure 1). There 
was no statistically significant difference regarding 
the laboratory manufacturing the vaccines (U=8.000; 
p>0.05). Anecdotally, four patients reported major 
clinical improvement with therapy.
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DISCUSSION

In this pilot study, we observed a remarkable 
reduction in the frequency of respiratory tract 
infectious episodes in a cohort of patients with 
RRIs treated with mucosal bacterial vaccines over 
a 12-month period after initiation of therapeutic 
immunization, in comparison to the number of 
RRIs prior to the treatment and using personalized 
formulations based on previous sputum bacterial 
results, aiming to achieve better clinical outcomes 
by exploring the advantages of the personalized 
therapy that these vaccines offer. Our results agree 
with other studies showing an association between 
immunization with polyvalent bacterial preparations 
and clinical improvement of infectious respiratory 
diseases5-7,9-11.

Several clinical studies have shown that the oral 
administration of a polyvalent bacterial preparation in 
patients with COPD is capable of improving impaired 
immune functions, such as alveolar macrophage activ-
ity and interferon-gamma production10. The prepara-
tions used by our patients differ from others in their 
formulation, concentration, and/or route of adminis-
tration (sublingual), and delivers whole inactivated 
bacteria instead of the most common bacterial lysates.

The mechanisms behind the efficacy of this novel 
approach, despite not fully understood, are being stud-
ied in order to clarify all its potential. For example, a 
prospective observational clinical study evaluated the 
clinical and immunological effects of the treatment 
with sublingual vaccines of bacterial combinations 
in antigen-specific responses to bacteria responsible 

TABLE 1. CLINICAL CHARACTERISTICS OF THE PATIENTS (N=11). VALUES REPRESENT FREQUENCIES OTHERWISE 
STATED IN CONTRARY

Patient Diagnosis Episodes be-
fore vaccina-
tion (total)

Episodes be-
fore vaccina-
tion without 
hospital stay

Episodes 
before vacci-
nation with 
hospital stay

Episodes after 
vaccination 
(total)

Episodes after 
vaccination 
without hos-
pital stay

Episodes after 
vaccination 
with hospital 
stay

1 NCFB 5 4 1 1 1 0
2 NCFB 3 3 0 2 1 1
3 NCFB 3 3 0 1 1 0
4 COPD 6 4 2 1 1 0
5 Mounier Kuhn’s Syndrome 6 6 0 4 3 1
6 NCFB 5 4 1 2 2 0
7 NCFB 3 3 0 - - -
8 NCFB 3 3 0 1 1 0
9 NCFB 6 4 2 1 1 0
10 NCFB 3 2 1 1 1 0
11 COPD 3 3 0 1 1 0

NCFB (Non Cystic Fibrosis Bronchiectasis); COPD (Chronic obstructive pulmonary disease

TABLE 2. MUCOSAL BACTERIAL VACCINATION INFORMATION

Patient Diagnosis Formulation Duration of therapy (months) Complications
1 NCFB 100% Polibacterial 6 0
2 NCFB 100% Polibacterial 6 0
3 NCFB 100% Polibacterial 4,5 0
4 COPD 100% Polibacterial 4,5 0
5 Mounier Kuhn’s Syndrome 100% Polibacterial 4,5 0
6 NCFB 100% Polibacterial 4,5 0
7 NCFB 50% Polibacterial + 50% PA 1* Fever
8 NCFB 50% Polibacterial + 50% PA 6 0
9 NCFB 50% Polibacterial + 50% PA 6 0
10 NCFB 50% Polibacterial + 50% PA 4,5 0
11 COPD 75% Polibacterial + 10% HI + 15% PA 4,5 0

NCFB (Non Cystic Fibrosis Bronchiectasis); COPD (Chronic obstructive pulmonary disease); PA (Pseudomonas aeruginosa); HI (Haemophilus influenzae)

*Did not complete treatment
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for respiratory tract infections6. Daily immunization 
with a multivalent bacterial sublingual preparation 
over a period of 6 months was studied in a cohort of 
17 patients with RRIs, and the number of respiratory 
infections in immunized patients decreased signifi-
cantly compared to the previous year. Besides, an 
increase in the proliferative capacity of CD4 + and CD8 
+ T lymphocytes specific for influenza virus antigen 
after 6 months of treatment (not contained in the vac-
cine) was evidenced6.

Another study described the clinical evolution 
of 88 patients, diagnosed with recurrent tonsillitis 
and chronic inflammation18. The authors observed 
that the majority of the patients (82%) who received 
immunotherapy experienced clinical improvement, 
avoiding tonsillectomy, whereas in the other group 
the percentage of patients was 51%. It is emphasized 
that purified components from bacteria or bacterial 
lysates selectively activate specific Toll-Like Recep-
tors (TLR), leading to shared and unique responses in 
innate immune cells, whereas whole bacteria contain 
multiple agonists for multiple TLR, eliciting a potent 
and robust response. None of the patients reported 
any local (at the site of administration) or systemic 
side effects18.

A prospective observational study conducted on 
50 patients with inflammatory diseases (RA, systemic 
lupus erythematosus, and mixed connective tissue 
disease), most of whom were undergoing treatment 
with biological and/or non-biological disease-modify-
ing anti-rheumatic drugs and glucocorticoids at low 
doses, and who presented recurrent urinary and/
or respiratory infections, evaluated treatment with 
two different polybacterial sublingual formulations 

depending on the type of infection19. Vaccines were 
administered in cycles of 3 months per year and the 
clinical response was recorded at 6 months and a year. 
The paired comparison of the number of infectious 
events in both groups showed a significant decrease 
in the rate of repeated urinary tract infections and 
in the rate of recurrent respiratory infections in the 
previous year compared to the year after the vaccine19.

Overall, these preparations have shown very 
good safety profiles, even in immunosuppressed 
patients19,20. In our study, only one patient had what 
could in theory be a side effect from the therapy 
leading to discontinuation (fever), out of precaution. 
Despite this, all other patients tolerated very well the 
sublingual administration.

Another concern is the duration of the protective 
effect since it is known that these therapies require 
repetitive stimulation. One study demonstrated that 
the sublingual administration could induce persistent 
systemic and mucosal immune responses up to 4 
months after the last immunization21.

The clinical experience with mucosal bacterial 
vaccines has been increasing not only in the preven-
tion of RRIs but also in recurrent urinary tract infec-
tions (RUTI), providing valuable information on how 
to expand its beneficial effects. In a retrospective 
observational study of 319 women affected by RUTIs 
that compared the clinical impact of the prophylactic 
treatment with a bacterial vaccine (Uromune®) and 
the currently accepted antibiotic therapy, the authors 
found that the group treated with Uromune® experi-
enced a highly significant reduction in the number of 
infections and none had side effects22.

The positive results obtained with this therapy are 
probably related to the fact that the sublingual mucosa 
is a good inductive site for generating a broad spec-
trum of mucosal and systemic immune responses, 
with a high degree of efficacy and persistence of the 
immune response in the respiratory and genitourinary 
tracts. Furthermore, it has been demonstrated that the 
sublingual administration of immunogens and whole 
bacteria activates dendritic cells and induces systemic 
dose-dependent immune responses, generating Th1, 
Th17, and IL-10 responses23.

All things considered, our study demonstrates the 
effectiveness of a bacterial preparation administered 
through the sublingual route. We acknowledge that 
because this study has a very small population and 
not all the patients were immunized with the same 
preparation and even the same microorganisms 

FIGURE 1. EPISODES OF RESPIRATORY INFECTIONS 1 
YEAR BEFORE AND 1 YEAR AFTER TREATMENT (MEAN 
- SD)

Figure 1 – Episodes of respiratory infections 1 year before and 1 year after 

treatment (mean  SD) 
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RESUMO

OBJETIVO: Avaliar a eficácia de vacinas bacterianas de mucosa (MBV) na redução do número de exacerbações de pacientes com doença 
respiratória crônica.

MÉTODOS: Um estudo de coorte prospectivo incluindo pacientes da Unidade de Pneumologia da Universidade e Centro Hospitalar de 
Coimbra, com exacerbações infecciosas frequentes (3 ou mais), apesar do uso das melhores estratégias terapêuticas. MBVs foram usadas 
como terapia adicional. O número de exacerbações 1 ano antes da terapia e 1 ano após ela foram analisados.

RESULTADOS: Amostra incluiu 11 indivíduos, 45,5% do sexo masculino, com média de idade de 62,5 anos. Oito pacientes apresentaram 
bronquiectasia não relacionada à fibrose cística, 2 DPOC (1 em oxigenoterapia prolongada) e 1 paciente com síndrome de Mounier-Kuhn. 
Três pacientes estavam sendo medicados com azitromicina, 1 com colistina inalada e 2 com tobramicina inalada. Dos 11 pacientes, 
um apresentou complicação (febre), o que levou à suspensão da terapia (excluído dos resultados). Dos 10 pacientes que completaram 
o tratamento, 5 apresentaram colonização bacteriana e receberam uma vacina personalizada. Os 6 restantes foram tratados com a 
composição padrão. A média de exacerbações infecciosas no ano anterior foi de 4,3 (0,7 com hospitalização). No ano após a terapia, o 
número médio foi de 1,5 (0,5 com hospitalização).

CONCLUSÃO: Os resultados obtidos neste estudo favorecem o uso de imunoestimulação bacteriana para reduzir a frequência de infecções 
respiratórias recorrentes em pacientes com doença respiratória crônica.

PALAVRAS-CHAVE: Vacinas bacterianas. Administração sublingual. Infecções respiratórias. Doenças respiratórias.

percentage, it is hard to reproduce. However, we were 
able to explore one of the advantages of these formu-
lations (personalized formulation) to better suit the 
immunologic needs of our patients, which possibly 
helps explain the good results. We were able to reduce 
the total number of episodes (with statistical signifi-
cance) and the number of episodes needing hospital 
stay (without statistical significance probably due to 
sample size). The data collected from clinical histo-
ries of patients provide clinically valuable information 
of the patients treated under “real-life” conditions. 
Considering the high prevalence and high cumulative 
cost of managing respiratory infections, as well as the 
frequent failure of conventional therapies, bacterial 
immunostimulation could be an effective management 
strategy to reduce costs, frequency, severity, and dura-
tion of such episodes in adults and children suffering 
from chronic respiratory tract infections.

CONCLUSION

Limitations of the present study include the rela-
tively small number of patients recruited, in addition 

to the lack of a control group. To further progress our 
understanding, prospective studies involving larger 
groups of patients, with longer follow-up periods and 
conducted in a double-blind placebo-controlled man-
ner, are required.
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SUMMARY

BACKGROUND: Neurofibromatosis type 1 (NF1) is an autosomal dominant genetic disease characterized by multisystem involvement 
including low bone mineral density (BMD).

OBJECTIVE: To assess the bone phenotype of individuals with NF1 and verify its association with nutrient intake.

METHODS: Twenty-six adults with NF1 underwent bone phenotype assessments using dual-energy X-ray absorptiometry (DXA) and 
food intake evaluations. They were compared to 26 unaffected matched control patients. Weight, height, and waist circumference 
(WC) were measured. DXA provided total body, spine, and hip BMDs and bone mineral content (BMC) for all patients. Food intake was 
evaluated for energy, macro- and micro-nutrients.

RESULTS: Height (1.68 ± 0.1; 1.61 ± 0.1 cm; P = 0.003) and BMC (2.3 ± 0.4; 2.0 ± 0.5 kg; P = 0.046) were lower in the NF1 group. Indi-
viduals with NF1 also presented lower total body and spine BMDs (g/cm2) (1.1 ± 0.1, 1.0 ± 0.1, P = 0.036; 1.0 ± 0.1, 0.9 ± 0.1; P = 0.015, 
respectively). The frequency of total body bone mass below the expected level for patients’ ages was higher in the NF1 group (7.7%; 
34.6%, P = 0.016). There were no differences in energy consumption. No correlations between BMC and BMD with nutrient intake were 
observed in the NF1 group.

CONCLUSIONS: The NF1 group presented lower BMCs and BMDs. Although a lower consumption of calcium, iron, and vitamin A, and a 
higher intake of sodium and omega-6 were observed, there was no relationship between bone phenotype and nutrient intake.

KEYWORDS: Neurofibromatosis 1. Nutrients. Eating. Bone density. Bone development.

ORIGINAL ARTICLE

INTRODUCTION

Neurofibromatosis type 1 (NF1) is the most prev-
alent in a group of three genetic diseases called Neu-
rofibromatoses. It is caused by inherited or de novo 

mutations on chromosome 17, resulting in reduced 
neurofibromin synthesis, which subsequently reduces 
tumor suppression1. The diagnostic criteria for NF1 
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Sample

This case-control study included NF1 individuals 
>18 years old who were evaluated in a Brazilian Neu-
rofibromatosis Outpatient Reference Center. Patients 
were excluded based on: musculoskeletal limitations, 
the presence of diseases that required a specific diet 
or food consumption, neoplasms, hypothyroidism, 
weight loss ≥10% in the last six months, and use of 
medications that might compromise nutritional 
assessments or BMD. We also excluded men >50 
years old and postmenopausal women because they 
have a high risk of osteoporosis. The NF1 group was 
compared to unaffected controls (1:1) and matched by 
sex, age, body mass index (BMI), and physical activity 
levels evaluated by the International Physical Activ-
ity Questionnaire (IPAQ) short version. The control 
group included individuals with similar socioeconomic 
characteristics (income and education level), such as 
neighbors, friends, or relatives who do not live in the 
same household. After performing a pre-test with ten 
individuals from each study group, a power calculation 
was performed, and it was determined that to attain 
a test power of 80%, a minimum of 24 individuals in 
each group was required.

Data Collection
Bone characteristics were assessed by dual-energy 

X-ray absorptiometry (DXA), using the Discovery W 
Hologic® device (Bedford, MA, USA), software version 
3.3.0. A qualified professional interpreted the results. 
Total body measurements lasted six minutes and were 
performed with the individuals lying in a supine posi-
tion after removing all metal fittings as recommended 
by the manufacturer. For spine analyses, individuals 
remained lying down, with their legs supported by a 
box that aligned their pelvises and the lower portions 
of their lumbar spines. In the femoral analyses, indi-
viduals were placed in a supine position with their feet 
strapped to a triangular support allowing internal rota-
tion of the hip12,14. All these placements followed the 
manufacturer’s guidelines. The room was equipped 
with air conditioning and the room temperature was 
maintained constant during all the measurements.

Anthropometric measurements were also eval-
uated to characterize our population and included: 
weight, height, body mass index (BMI), and waist 
circumference (WC). These measurements followed 
the protocol proposed by the World Health Organi-
zation (WHO)15,16. The BMI categories used in this 
study were: normal weight (BMI 18.5–25 kg/m2), 

are clinical and established by the National Institute 
of Health (NIH) Consensus2. The most common clin-
ical features of NF1 are café au lait spots, dermal and 
plexiform neurofibromas, Lisch nodules, axillary and/
or inguinal freckling, and some typical bone dyspla-
sia1,3. NF1 can also exhibit multisystemic involvement, 
including bone disorders1,3,4.

Some studies have shown a reduction of bone min-
eral density (BMD) and an increase of osteoporosis 
and osteopenia in individuals with NF1, although the 
mechanism responsible for these alterations is not well 
known4. Some experimental studies suggest that neu-
rofibromin plays a central role in these alterations since 
it adversely regulates the function of Ras proteins and 
controls cell proliferation, differentiation, and apopto-
sis in bone tissue5-8. The majority of studies evaluating 
BMD in NF1 were performed in children, demonstrat-
ing a reduction of bone mass in this population when 
compared with healthy controls8. The few studies con-
ducted in adults also confirm these changes9-11.

Poor nutrition and insufficient intake of nutrients 
related to bone metabolism are also part of the risk 
factors for the development of osteopenia and osteo-
porosis12. Nutritional studies in NF1 are scarce and 
have only recently begun. Previously, our group pub-
lished a cross-sectional study of 60 adults with NF1 
and showed that NF1 individuals had an unhealthy 
diet, rich in fats and sodium and lacking in fiber and 
micronutrients, especially magnesium, vitamin D, 
calcium, and pyridoxine13.

A recent search of the MEDLINE, SCOPUS, Lilacs, 
and SciELO databases did not identify any studies 
involving the bone characteristics of Brazilian adults 
with NF1, and no studies were found that researched 
the association of bone status with nutrient consump-
tion. Thus, using gold-standard methodologies for 
bone evaluation, the present study aimed to inves-
tigate bone phenotypes in individuals with NF1 and 
verify its associations with nutrient intake.

METHODS
Ethical Statement

This study complies with the Declaration of 
Helsinki and was approved by the Research Ethics 
Committee of our institution under protocol number 
CAAE-03005812.6.0000.5149. All subjects provided 
written informed consent before admission to the 
study. The study protocol did not interfere with any 
medical procedures.
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underweight (BMI < 18.5 kg/m2), and overweight (BMI 
≥ 25.0 kg/m2)15.

Food intake was obtained using three self-re-
ported 24 h dietary recall surveys (24HR) on three 
non-consecutive days (2 days during the week and, 
as a non-typical day, 1 day during the weekend), in 
accordance with the recommendations of the Insti-
tute of Medicine17, which proposes that at least two 
24HRs be used for similar studies. The interviewer 
had been trained in how to record portion sizes and 
the subjects provided detailed descriptions of all con-
sumed food and drink, as well as the cooking meth-
ods, ingredients, and the use of salt and oil during 
their preparation. Potential confounding variables 
were evaluated by questioning the subjects regarding 
food quantities, added ingredients, and the brands 
that they consumed.

The amounts of each nutrient consumed were con-
verted into grams. Any consumption of dietary sup-
plements reported by a participant was also included 
in the nutrient analysis. The mean 3-day values were 
used in our analyses. Energy, macro- and micronutri-
ents were evaluated in our study.

Statistical Analyses
All statistical analyses were conducted using the 

Statistical Package for Social Sciences (SPSS®) ver-
sion 19.0 for Windows (SPSS Inc., Chicago, IL, USA). 
The Kolmogorov-Smirnov test was used to evaluate 
normality and determine the appropriate statistical 
test. Qualitative variables were described using abso-
lute and relative (percentage) frequencies. Grouped 
comparisons of qualitative variables were performed 
using McNemar’s or chi-squared tests. Quantitative 
variables with a normal distribution were expressed 
as mean and standard deviation and compared using 
the paired Student’s t-test. Quantitative variables 
that were not normally distributed were presented 
as medians with minimum and maximum values and 
compared using the nonparametric Wilcoxon test. 
Correlations were evaluated using Pearson’s test for 
normal distributions or Spearman’s correlation for 
non-normal distributions. P-values <0.05 were con-
sidered statistically significant.

RESULTS

Twenty-nine individuals with NF1 were included in 
this study, and three were excluded (one 51-year-old 
man with hypothyroidism, and two postmenopausal 

women: 55 and 57 years old). The remaining 26 sub-
jects were comprised of 12 women (46.2%) and 14 men 
(53.8%). The NF1 group was compared to 26 unaffected 
controls, matched by sex, age, BMI, and physical activ-
ity levels.

Demographic, anthropometric, and bone character-
istics data are listed in Table 1. There were no differ-
ences for age, weight, BMI, and WC (P=0.316, P = 0.175, 
P=0.768 and P=0.807, respectively). Statistically, the NF1 
group was shorter in stature (P=0.003). For bone param-
eters, BMCs were lower in the NF1 group compared to 
the controls (P=0.046). In addition, the NF1 group had 
lower total body (P=0.036) and spine (P=0.015) BMDs (g/
cm2) and lower total body (P=0.049) and spine (P=0.025) 
Z-scores. For the total body, the prevalence of subjects 
with bone mass below the expected level for their ages 
was higher in the NF1 group (34.6%) compared to the 
controls (7.7%) (P=0.016). No differences were observed 
in hip parameters.

Comparing nutrient intakes (Table 2), there were no 
differences in energy and macronutrient (carbohydrate, 
protein, and fat) consumption, except for polyunsatu-
rated fats (P=0.013), especially omega-6 (P=0.008). The 
NF1 group also consumed higher amounts of sodium 
(P=0.018) and lower amounts of calcium (P=0.038), iron 
(P=0.042), and vitamin A (P=0.038).

Figure 1 presents the correlations between BMC 
and total BMD with nutrient intake parameters. In 
the control group, BMC and total BMD presented a 
positive weak correlation with carbohydrate intake. 
In the NF1 group, there was no association between 
BMC and BMD with nutrient intake.

DISCUSSION

In our study, individuals with NF1 showed lower 
BMCs and BMDs for their total body and spine and a 
higher prevalence of bone mass below the expected 
level for their age in their total body. No previous stud-
ies were found verifying the association between bone 
parameters and nutrient intake in NF1 individuals.

Lower BMDs in adults with NF1 have been demon-
strated in other studies. Lammert et al.11 evaluated 
104 adults with NF1 aged 20 to 80 years. Using quan-
titative ultrasonography, they found lower BMDs 
in adults with NF1 when comparing their results to 
reference values ​​for a population not affected by the 
disease (no control group was used). In another study 

using DXAs with 26 NF1 subjects aged 24–73 years, 
the authors found lower BMDs and BMCs in the NF1 
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TABLE 1. DEMOGRAPHIC, ANTHROPOMETRIC, AND BONE CHARACTERISTICS FOR EACH GROUP
Parameters Control (n = 26) NF1 (n = 26) P-value*
Age (years) 32.92 (6.14) 34.31 (6.05) 0.316
Weight (kg) 69.08 (14.11) 62.54 (16.99) 0.175
Height (m) 1.68 (0.08) 1.61 (0.10) 0.003
BMI (kg/m2) 24.28 (3.64) 23.88 (4.83) 0.768
Waist circumference (cm) 82.37 (11.43) 81.39 (14.62) 0.807
BMC (kg) 2.29 (0.43) 2.03 (0.47) 0.046
TOTAL BODY
BMD total body (g/cm2) 1.10 (0.10) 1.04 (0.10) 0.036
BMD total body – Z-score - 0.75 (0.93) - 1.35 (1.12) 0.049
Categorization – n (%)     0.016
     Normal bone mass 24 (92.3) 17 (65.4)  
     Bone mass below the expected level for age 2 (7.7) 9 (34.6)  
SPINE
BMD spine (g/cm2) 1.00 (0.08) 0.91 (0.14) 0.015
BMD spine – Z-score - 0.69 (0.92) - 1.39 (1.24) 0.025
Categorization – n (%)     0.070
     Normal bone mass 24 (92.3) 18 (69.2)  
     Bone mass below the expected level for age 2 (7.7) 8 (30.8)  
HIP (femoral neck)
BMD Hip (femoral neck) (g/cm2) 0.85 (0.15) 0.77 (0.12) 0.106
BMD Hip (femoral neck) – Z-score - 0.26 (1.16) - 0.74 (0.96) 0.165
Categorization – n (%)     1.000
     Normal bone mass 24 (92.3) 23 (88.5)  
     Bone mass below the expected level for age 2 (7.7) 3 (11.5)  
HIP (total femoral)
BMD Hip (total femoral) (g/cm2) 0.94 (0.13) 0.90 (0.13) 0.309
BMD Hip (total femoral) – Z-score - 0.32 (0.91) - 0.56 (0.97) 0.409
Categorization – n (%)     0.705
     Normal bone mass 26 (100) 23 (88.5)  
     Bone mass below the expected level for age 0 3 (11.5)  

Note: NF1: Neurofibromatosis type 1; SD: standard deviation; BMI: body mass index; BMC: bone mineral content; BMD: bone mineral density; kg: kilogram; g: gram; m: meter; 
cm: centimeter; *Quantitative values are expressed as mean (SD) and compared using paired Student´s t-test. Categorical values are expressed as n (%) and compared using 
McNemar’s or chi-squared tests.

group compared to controls10. Illés et al.9 showed 
lower spine BMDs than expected for their age in 12 
individuals with NF1, ranging from 7.6 to 42.7 years, 
assessed by Z-scores using DXA, but these results 
were not compared to a control group.

In our study, there was no difference in hip BMDs 
(total or femoral). A statistical difference was only 
found for the spine and total body BMDs. This result 
follows the trend of bone metabolism in young indi-
viduals in whom the lumbar spine shows precocious 
bone loss since this is a region with more trabecular 
bone. In the femur, with a predominance of cortical 
bone, this loss is slower18.

Our hypotheses to explain the lower bone mass in 
NF1 are summarized in Figure 2 and will be discussed 
in sequence. These bone changes in NF1 may be related 
to the deficiency of neurofibromin and, consequently, 

greater activation of Ras proteins, which control cell 
proliferation, differentiation, and apoptosis in bone tis-
sue. In mice with NF1, the activity of osteoclasts was 
higher due to an increase in Ras activation5-8. The Ras 
pathway may be associated with bone alterations in 
NF1, since in other RASophaties, such as Costello’s Syn-
drome, bone mineral density is also reduced19.

Another possible explanation for the lower BMCs 
and BMDs may be related to calcidiol (25-OH-D3) lev-
els. Vitamin D plays an important role in bone health, 
since reduced levels of this vitamin decrease intestinal 
calcium absorption, elevate parathyroid hormone, and 
increase bone resorption20. Vitamin D levels were not 
investigated in our study.

Poor nutrition and insufficient intake of nutrients 
related to bone metabolism are part of the risk factors 
for the development of osteopenia and osteoporosis12. 
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TABLE 2. NUTRIENT INTAKE: ENERGY, MACRO- AND MICRO-NUTRIENT CONSUMPTION FOR EACH GROUP
Parameters Control (n = 26) NF1 (n = 26) P-value
Energy (kcal) 2,104.4 (1,177.4 – 3,344.3) 2,202.6 (1,257.2 – 3,000.0) 0.240#
Energy (kcal/kg/d) 29.6 (16.0 – 69.0) 35.9 (20.6 – 67.5) 0.069*
Carbohydrate (g) 227.8 (106.6 – 392.0) 240.4 (138.9 – 392.3) 0.439#
Carbohydrate (g/kg/d) 3.5 (1.7 – 8.0) 4.1 (1.9 – 8.4) 0.205#
Protein (g) 91.8 (31.8 – 134.0) 88.1 (50.7 – 179.3) 0.874#
Protein (g/kg/d) 1.4 (0.5 – 2.9) 1.5 (0.8 – 2.9) 0.317#
Fat (g) 81.3 (36.5 – 144.9) 90.9 (50.1 – 163.5) 0.172#
Fat (g/kg/d) 1.2 (0.5 – 2.9) 1.4 (0.7 – 3.0) 0.096*
Fiber (g) 18.8 (10.3 – 42.1) 19.8 (8.1 – 44.1) 0.978#
Saturated FA (g) 30.6 (11.2 – 56.7) 30.3 (16.7 – 55.5) 0.981#
Monounsaturated FA (g) 31.9 (11.2 – 47.9) 31.0 (17.1 – 48.5) 0.502#
Polyunsaturated FA (g) 22.2 (9.9 – 43.6) 29.5 (9.2 – 55.1) 0.013#
Linolenic Acid (w3) (g) 2.8 (1.0 – 4.6) 3.3 (1.1 – 6.6) 0.120#
Linoleic Acid (w6) (g) 19.1 (7.6 – 36.8) 26.5 (8.0 – 48.3) 0.008#
Cholesterol (mg) 321.3 (138.1 – 652.0) 296.1 (133.1 – 630.6) 0.319#
Calcium (mg) 623.2 (159.1 – 2,563.8) 439.0 (133.4 – 1,364.2) 0.038*
Magnesium (mg) 244.0 (84.0 – 480.0) 233.2 (145.3 – 369.0) 0.857#
Manganese (mg) 2.6 (1.3 – 7.1) 2.2 (1.3 – 5.3) 0.280*
Phosphorus (mg) 1,164.0 (569.3 – 2,545.3) 1,108.4 (634.0 – 2,248.2) 0.474#
Iron (mg) 10.2 (5.3 – 18.7) 8.8 (5.3 – 12.2) 0.042#
Sodium (mg) 3,010.1 (1,696.0 – 5,570.2) 3,849.9 (1,678.7 – 9,017.2) 0.018#
Potassium (mg) 2,465.4 (772.9 – 4,562.6) 2,502.3 (1,408.9 – 3,923.9) 0.912#
Copper (mg) 0.9 (0.5 – 1.7) 0.9 (0.5 – 3.4) 0.980*
Zinc (mg) 11.4 (4.0 – 18.8) 9.7 (5.5 – 21.7) 0.362#
Thiamine (mg) 1.4 (0.6 – 4.5) 1.3 (0.7 – 10.0) 0.799*
Riboflavin (mg) 1.1 (0.5 – 3.5) 1.0 (0.5 – 3.1) 0.525*
Pyridoxine (mg) 0.8 (0.2 – 2.3) 0.9 (0.3 – 1.8) 0.836#
Niacin (mg) 19.9 (6.1 – 43.8) 20.2 (5.2 – 51.6) 0.509#
Vitamin C (mg) 58.7 (9.7 – 1003.7) 70.7 (3.6 – 310.3) 0.638*
Vitamin D (mcg) 3.2 (0.9 – 13.4) 2.7 (0.9 – 18.5) 0.517*
Vitamin A (mcg) 541.4 (154.5 – 1,357.4) 402.2 (183.2 – 2,250.5) 0.038*

Note: All values are expressed as median (minimum-maximum); NF1: Neurofibromatosis type 1; FA: fatty acid; kg: kilogram; kcal: kilocalories; d: day; g: gram; mg: milligram; mcg: 
microgram; #: paired Student´s test; *: Wilcoxon test.

FIGURE 1. CORRELATIONS BETWEEN BONE MINERAL CONTENT AND TOTAL BODY BONE MINERAL DENSITY WITH 
NUTRIENT INTAKE

Note: NF1: Neurofibromatosis type 1; BMC: bone mineral content; BMD: total body bone mineral density; FA: fatty acid; kcal: kilocalorie; g: gram; mg: milligram; mcg: microgram; 
Pearson correlation for normal distributions and Spearman correlation for non-normal distributions. **: p<0.05.
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In our study, the NF1 group consumed less calcium, 
iron, and vitamin A, and higher amounts of sodium 
and omega-6: nutrients related to bone health. No 
differences were observed for energy and macronu-
trient intake, except for polyunsaturated fatty acid 
consumption. Other nutrients involved in bone health 
such as magnesium, manganese, phosphorus, potas-
sium, vitamin D, zinc, and B-vitamins did not show 
differences between the two groups.

The median calcium intake for the NF1 group was 
approximately 439 mg in our study, below the recom-
mended dietary intake level (700 to 1,200 mg) for pre-
venting osteopenia and osteoporosis12. Iron intake was 
also lower in individuals with NF1, and this mineral is 
used as a cofactor for enzymes involved in bone matrix 
synthesis (activation of lysyl hydroxylase) and in the 
synthesis of 25-hydroxy-cholecalciferol hydroxylase, 
which is responsible for the activation of vitamin D21,22.

Sodium intake was higher in subjects with NF1. 
High sodium intake may increase urinary calcium 
excretion, temporarily reducing serum calcium, 
resulting in increased parathyroid hormone and, 
consequently, increased bone resorption23. A higher 
intake of polyunsaturated fatty acids in the NF1 group, 
especially linoleic acid (omega-6) were also observed, 
probably due to the high consumption of vegetable 
oils, such as soybean oil. In humans with a Western 
dietary pattern, arachidonic acid, or its precursor lin-
oleic acid, makes a significant contribution to the fatty 
acids present in the membrane phospholipids of cells 
involved in inflammation, which may be associated 
with bone diseases24,25.

Thus, in association with the genetic effects in NF1, 
dietary intake of nutrients could also have a role in the 
reduced spine and total body BMDs described in our 

study. However, even with the decrease in consump-
tion of certain nutrients, it is important to note that no 
correlations between BMC with nutrient intake were 
found in the NF1 group. Even without any statistical 
associations, healthy nutrition and adequate intake of 
calcium, vitamin D, and protein are usually included 
in all recommendations or guidelines for maintaining 
bone health and delaying or preventing osteopenia 
and osteoporosis12.

Our study has some limitations. Current food con-
sumption may not represent the subjects’ consump-
tion over the last few years, which is important since 
it is known that osteopenia/osteoporosis are slow-de-
veloping diseases. The external validity of this study 
must be viewed with caution, as the socio-economic 
characteristics and place of residence must be consid-
ered when extrapolating results to other nutritional 
studies in different countries. Randomization would 
be useful in improving the external validity of similar 
studies. Despite these limitations, this was the first 
study of bone characteristics in Brazilian adults with 
NF1. This was also the first study that evaluated the 
association between nutrient intake and bone param-
eters in NF1 individuals, although further controlled 
studies are needed to validate our results.

CONCLUSIONS

Individuals with NF1 presented lower BMCs and 
lower BMDs in their spines and total body when evalu-
ated by DXA. Lower consumption of calcium, iron, and 
vitamin A, and higher intakes of sodium and omega-
6, all nutrients related to bone health, have also been 
observed in the NF1 group. However, no association 
between bone phenotypes and nutrient intake were 
found in our study. Further investigations including 
nutrition and bone characteristics in individuals with 
NF1 may help explain the mechanisms involved.
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FIGURE 2. POSSIBLE HYPOTHESES TO EXPLAIN THE 
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RESUMO

INTRODUÇÃO: A Neurofibromatose tipo 1 (NF1) é uma doença genética autossômica dominante caracterizada por envolvimento neu-
rocutâneo e multissistêmico, incluindo baixa densidade mineral óssea (DMO).
OBJETIVOS: Avaliar características ósseas em indivíduos com NF1 e verificar associação com a ingestão de nutrientes.
METODOLOGIA: 26 adultos com NF1 submeteram-se a avaliação dos parâmetros ósseos usando absorciometria com raios-X de dupla 
energia (DXA), além da avaliação da ingestão alimentar. O grupo NF1 foi comparado e pareado com 26 indivíduos sem a doença. Peso, 
estatura e circunferência da cintura foram avaliados. DXA forneceu o conteúdo mineral ósseo (CMO) e a DMO do corpo total, coluna 
e fêmur. A ingestão de calorias, macronutrientes e micronutrientes foi avaliada.
RESULTADOS: O grupo NF1 apresentou redução da estatura (1,68 ± 0,1; 1,61 ± 0,1 cm; P=0,003) e do CMO (2,3 ± 0,4; 2,0 ± 0,5 kg; P=0,046). 
Indivíduos com NF1 também apresentaram redução da DMO de corpo total e coluna (g/cm2) (1,1 ± 0,1, 1,0 ± 0,1, P=0,036; 1,0 ± 0,1, 
0,9 ± 0,1; P=0,015, respectivamente). A frequência de indivíduos com massa óssea abaixo do esperado para a idade foi maior no grupo 
NF1 (7,7%; 34,6%, P=0,016). Não houve diferenças no consumo energético. Não houve correlação entre CMO e DMO com a ingestão 
de nutrientes no grupo NF1.
CONCLUSÕES: O grupo NF1 apresentou redução do CMO e da DMO. Apesar de menor consumo de cálcio, ferro e vitamina A, e maior 
consumo de sódio e ômega-6, não foi observada relação entre o fenótipo ósseo e a ingestão de nutrientes.
PALAVRAS-CHAVE: Neurofibromatose 1. Nutrientes. Ingestão de alimentos. Densidade óssea. Desenvolvimento ósseo.
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SUMMARY

OBJECTIVE: Analyze the over expression of neural precursor cell expressed developmentally down-regulated protein 9 (NEDD-9) dereg-
ulated associated with a poor prognosis in various carcinomas. Our objective was to investigate the relationship between the levels 
of NEDD-9, CA 15-3, and CEA and PET (SUVmax, MTV40, TLG40) with the clinical parameters of patients with breast cancer (BC).

METHODS: One hundred and eleven patients (82 BC patients who underwent 18F-FDG PET/CT and 29 healthy controls) were evaluated. 
SUVmax, MTV, and TLG of the primary tumor were compared with the molecular and histopathological subtypes. 18F-FDG, MTV, 
and TLG were evaluated based on the clinical data, i.e., nodal involvement, distant metastasis, ER and PR status, Ki-67, serum levels 
of NEDD-9, CA15-3, and CEA. We compared the NEDD-9 in the BC and healthy control groups.

RESULTS: The mean ± SD of SUVmax in the 82 patients was 13.0 ± 8.6. A statistically significant relationship (p = 0.022) was found 
between the molecular subtypes and 18F-FDG uptake. The relationship between 18F-FDG uptake and TLG measured in patients <50 
years, ER-PR negativity, and HER2 positivity were statistically significant (p=0.015, 0.007, 0.046, and 0.001, respectively). MTV40, 
TLG40, and CA 15-3 in metastatic patients were statistically significant (p=0.004, 0.005, and 0.003, respectively). NEDD-9 in the BC 
group was significantly higher than in the healthy group (p=0.017). There was a positive correlation between SUVmax and Ki67 and 
CA 15-3; MTV40 and CEA; CA 15-3, CEA, SUVmax, and MTV40; a negative correlation was found between CEA, TLG40, and age.

CONCLUSION: The use of SUVmax, MTV40, and TLG40 parameters with NEDD-9 and tumor markers has been shown to provide a 
high diagnostic, predictive, and prognostic value for the management of BC. This is considered to be the basis of interventions focused 
on the treatment objectives related to NEDD-9.

KEYWORDS: Breast neoplasms. Fluorodeoxyglucose F18. Adaptor proteins, signal-transducing. Carcinoembryonic antigen.
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Scoring for HER2;
•	Score 0: negative immunostaining,
•	Score 1: poor staining/staining lesser than 30%,
•	Score 2: Uniform/complete membranous stain-

ing, even if weak staining,
•	Score 3: Uniform staining of at least 30%.

Cut-off value Ki-67 determined at 15% by using 
immunohistochemical and gene expression profiling 
methods for the differentiation of Luminal subtypes 
in routine practice and <15% was considered low, and 
≥ 15% high.11

Molecular subgroups;
1.	Luminal A: ER (+) and/or PR (+), HER2 (-) & Low 

Ki-67 (<15%),
2.	Luminal B: ER (+) and/or PR (+), HER2 (+), or 

HER2 (-) & High Ki-67 (≥15%),
3.	Triple negative/basal: ER (-), PR (-), HER2 (-),
4.	HER2 Type: ER (-), PR (-), HER2 (+).

18F-FDG PET/CT Imaging
Glucose levels lower than 150 mg/dl at least six 

hours of fasting were admitted. 3.7-5.3 MBq/kg 18F-
FDG IV injection was administered. After 45 to 60 
minutes after IV injection, imaging was obtained from 
the vertex-mid thigh (mCT 20 ultra HD LSO PET/CT, 
Siemens Molecular Imaging, Hoffmann Estates, Illi-
nois, USA).

Maximum standard uptake (SUVmax) was cal-
culated by “volume-of-interest (VOI)” on the most 
active-looking slice of 18F-FDG positive lesions. SUV-
max was calculated according to the formula: Max-
imum activity inside the ROI (MBq/gr), injected 
18F-FDG dosage (MBq/kg body mass). Metabolic tumor 
volume (MTV40) and tumor lesion glucose (TLG40) 
was calculated by the standard methods.

Based on the PET/CT parameters, histopatholog-
ical-molecular characteristics, receptor properties, 
nodal involvement and distant metastasis, NEDD-9 
was evaluated and reported along with CA15-3 and 
CEA. The NEDD-9 expression was compared between 
the BC and healthy control groups.

Biochemical analysis
CEA and CA 15-3 measured by electrochemilumi-

nescence, Roche, Cobas 6000 model (Tokyo, Japan) 
immunological autoanalyzer system with chemilu-
minescent test kits. NEDD-9 expression obtained by 
enzyme-linked immunosorbent assay anti-NEDD-9 
antibodies (INOVA, San Diego, Calif., USA).

INTRODUCTION

The Cas protein family plays a role in the manage-
ment of cell survival, proliferation, and migration.1 
The “Neural precursor cell expressed developmental 
downregulated 9” (NEDD-9) initiates a process result-
ing in differentiation, proliferation, and migration by 
revealing the potential tumorigenesis of cells.2 NEDD-9 
overexpression is associated with poor prognosis, 
shortened survival in breast carcinomas (BC) and 
many other types of cancer. NEDD-9 overexpression 
has been reported to be strongly correlated with can-
cer metastasis due to its regulatory property on cell 
migration.3-5

Carcinoembryonic antigens (CEA) and carbohy-
drate antigens 15-3 (CA 15-3) are used in BC follow-up; 
however, their prognostic value is limited regarding 
its sensitivity and specificity.6 The American Society of 
Clinical Oncology does not recommend them for the 
diagnosis, screening, staging, and treatment follow-up 
of BC.7 18F-fluoro-2-deoxyglucose positron emission 
tomography/computed tomography (18F-FDG PET/
CT) is recommended for the staging, prognosis, and 
follow-up of BC. 8 In several studies, the maximum 
standardized uptake (SUVmax) levels, tumor char-
acteristics and total metabolic tumor volume (MTV), 
lesion glycolysis (TLG) have demonstrated potential 
prognostic value.9,10

We aim to investigate the potential predictive, 
diagnostic, prognostic, and clinical value of NEDD-9, 
CA15-3, and CEA, along with PET parameters (SUV-
max, MTV, TLG) in BC.

METHODS
Patients

We included eighty-two BC patients who under-
went 18F-FDG PET/CT and 29 healthy subjects, with 
a total 111 subjects enrolled in this study. For our pro-
spective study, the local ethics committee approval 
has obtained (2018/1380). Verbal and written informed 
consent was obtained from patients.

Histological Analysis
BC histopathological analysis was performed on 

tissue samples prior to 18F-FDG PET/CT or breast-con-
serving surgery following 18F-FDG PET/CT. The Scarff 
Bloom Richardson (SBR) classification system was 
used for staging. Receptors found positive for ER and 
PR showed 10% or more in immunohistochemical 
staining in positive tumor cells.
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Statistical analysis

Data were analyzed by SPSS software (v21.0; IBM, 
Armonk, NY, USA). The normalization of data distribu-
tion was evaluated by the Kolmogorov-Smirnov test. 
The Mann Whitney and Kruskal Wallis tests were used 
for comparing the variables; the correlation analysis 
was evaluated by the Pearson test. The Chi-Square test 
was used to evaluate categorizable variables. Results 
were considered statistically significant when P <0.05.

RESULTS

The Mean±SD age was 55.0±12.5 years in the BC 
group, and 50.3±11.3 years in the control group (p = 
0.078). A total of 51.2% in the BC group and 44.8% in 
the control group were in the menopause period (p 
= 0.554). 18F-FDG uptake was observed in all tumors 
(n = 82). The mean SUVmax was 13.0 ± 8.6 (median= 
11.6, range=2.1-48.4). The molecular subtype classifi-
cation was as follows: 13 (15.9%) identified luminal A; 
50 (61.0%) luminal B; 10 (12.2%) triple-negative; and 9 
(11.0%) HER2 type. The relationship between 18F-FDG 
uptake and molecular subtype classification was eval-
uated; the mean SUVmax in luminal A was 9.4±6.5, 
12.1±6.9 in luminal B, 16.7±12.9 in triple-negative, and 
19.2 ± 10.4 in the HER2 type. A statistically significant 

relationship was found between the molecular sub-
types and SUVmax (p = 0.022).

Invasive ductal carcinoma was in found 73.2% (n = 
60), invasive lobular carcinoma in 9.8% (n = 8), muci-
nous in 6.1% (n = 5), apocrine in 4.9% (n = 4), micropap-
illary in 3.7% (n = 3), neuroendocrine in 1.2% (n = 1), and 
mixed type in 1.2% (n= 1). No statistically significant 
difference was found between histopathological types 
and 18F-FDG uptake.

The clinical features of patients were evaluated 
according to 18F-FDG uptake, MTV40, and TLG40. The 
mean±SD of TLG40 (244.1 ± 444.3) in the group below 
50 years (n = 32) was not found to be significantly 
higher than the mean±SD of TLG40 (122.3±276.5) in 
those older than 50 years (n = 50) (p = 0.015). A total 
of 76.8% (n = 63) of tumors were ER(+), 61.0% (n = 50) 
were PR(+), and 20.7% (n=17) were HER2(+). 18F-FDG 
uptake was associated with negative ER-PR and pos-
itive HER2; the association was statistically signifi-
cant (p = 0.007, 0.046, and 0.001, respectively). Ki-67 
expression was high (≥ 15%) in 70 cases (85.4%) and low 
(<15%) in 12 cases (14.6%). SUVmax, MTV, and TLG40 
did not show any statistically significant difference 
compared to Ki-67 (Table 1).

A total of 65.9% of patients (n= 54) presented 
LN involvement but there was no correlation with 

TABLE 1. MEAN±SD SUVMAX, MTV40, TLG40, NEDD-9, CA 15-3 AND CEA VALUES CHANGE ACCORDING TO THE 
CLINICAL AND HISTOPATHOLOGICAL CHARACTERISTICS OF THE PATIENTS

n (%) SUVmax
(Mean±SD)

p-value MTV40
(Mean±SD)

p-value TLG40
(Mean±SD)

p-value NEDD-9
(ng/ml)
(Mean±SD)

p-value CA 15-3
(U/ml)
(Mean±SD)

p-value CEA
(ng/ml)
(Mean±SD)

p-value

Age
< 50
≥ 50

32 (39.0%)
50 (61.0%)

14.4±8.7
12.2±8.4

0.201 37.6±67.9
14.7±17.8

0.126 244.1±444.3
122.3±276.5

0.015* 1.8±1.3
2.2±1.9

0.467 22.6±35.9
22.1±23.2

0.618 13.28±36.06
5.18±16.22

0.768

ER
Negative
Positive

19 (23.2%)
63 (76.8%)

17.9±11.6
11.6±6.9

0.007* 22.2±37.3
24.0±48.1

0.725 247.1±532.8
146.6±281.1

0.054 2.3±1.7
2.0±1.7

0.323 26.3±29.7
21.1±28.4

0.302 1.8±1.2
10.3±29.3

0.031*

PR
Negative
Positive

32 (39.0%)
50 (61.0%)

15.5±10.4
11.5±6.8

0.046* 19.2±30.2
26.5±53.4

0.736 183.6±416.0
161.1±312.4

0.151 2.3±2.1
1.9±1.4

0.714 23.2±23.8
21.7±31.5

0.172 5.8±20.1
9.9±29.2

0.084

HER2
Negative
Positive

65 (79.3%)
17 (20.7%)

11.7±8.2
18.0±8.4

0.001* 25.2±49.9
17.5±23.4

0.868 166.0±383.2
184.8±217.2

0.124 2.1±1.8
1.8±1.3

0.762 20.5±21. 0
29.3±48.0

0.331 5.5±15.1
19.2±48.3

0.556

Ki-67
< 15%
≥ 15%

12 (14.6%)
70 (85.4%)

9.7±7.2
13.6±8.7

0.117 18.6±19.2
24.5±48.8

0.641 135.2±163.4
175.8±377.7

0.582 1.6±1.3
2.1±1.7

0.265 25.3±25.0
21.8±29.3

0.491 15.1±33.4
7.2±24.5

0.546

Nodal involvement
Absent
Present

28 (34.1%)
54 (65.9%)

11.3±5.5
14.0±9.7

0.423 14.9±14.6
28.1±54.9

0.766 112.6±121.5
199.5±426.0

0.571 2.3±2.0
1.9±1.5

0.363 20.3±18.9
23.3±32.6

0.938 4.2±7.5
10.5±31.4

0.880

Organ metastasis
Absent
Present

55 (67.1%)
14 (17.1%)

12.8±8.8
16.3±9.7

0.148 18.1±40.7
53.2±69.7

0.004* 100.5±125.1
504.1±749.6

0.005* 2.2±1.8
1.5±1.3

0.152 17.9±17.7
41.3±54.1

0.003* 3.3±5.6
25.5±52.2

0.052*

*= p<0.05 statistically significant.
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SUVmax, MTV40, and TLG40 (Table 1). Distant metas-
tasis detected in 14 cases (17%). In 13.4% (n= 11) there 
was bone-bone marrow metastasis (Figure 1), in 1.2% 
(n= 1) multiple variable metastasis, in 1.2% (n= 1) liver, 
and in 1.2% (n = 1) lung. No statistically significant 
difference was found (p= 0.148) in SUVmax between 
groups with/without distant metastasis; MTV40 and 
TLG40 in patients with distant metastasis were sig-
nificantly higher than in those without it (p-values= 
0.004 and 0.005, respectively) (Table1). The mean 
serum NEDD-9 was 2.05 ± 1.69 ng/ml in BC and 1.44 
± 0.88 ng/ml in healthy controls. NEDD-9 was signifi-
cantly higher in BC compared to the healthy controls 
(p= 0.017). The clinical features of BC were evaluated 
according to the NEDD-9, CA 15-3, and CEA values; no 
statistically significant relationship between NEDD-9 
and receptor status (ER, PR, HER2), Ki67, LN, or dis-
tant metastasis was found (p> 0.05). CA 15-3 in met-
astatic BC was found to be statistically significantly 
higher than in those without organ metastasis (p = 
0.003) (Table 1).

The correlations between SUVmax, MTV40, and 
TLG40 and NEDD-9, CA 15-3, and CEA are presented in 
Table 2. There was a statistically significant correlation 
between SUVmax and Ki-67, CA 15-3, and a negative 
correlation between SUVmax and CEA. A statistically 

significant correlation was found between MTV40 and 
CEA. A statistically significant negative correlation was 
found between TLG40 and mean age, and a positive cor-
relation between CA 15-3, CEA, SUVmax, and MTV.

DISCUSSION

The oncogenic characteristics associated with 
NEDD-9 have been highlighted in many studies. 
The metastatic inducing effect of NEDD-9 is present 
in many cancers, including BC.12,13 18F-FDG PET/CT 
has been shown to provide useful BC staging and 
follow-up. In BC, there are limited data regarding 
the combination of NEDD-9, PET/CT parameters for 
combined diagnostic and prognostic potentials. Ueda 
et al.14 evaluated 152 BC cases preoperatively with 
18F-FDG PET/CT; they analyzed high SUVmax with 
tumor size, grade, nuclear type, LN metastasis, his-
topathological subtype, negative ER - PR and positive 
HER2 expression and their statistically significant 
correlation with poor prognosis in BC. Studies have 
shown 18F-FDG uptake in BC might be statistically 
different according to the histopathological subtype, 
molecular grading, ER - PR receptor expression, LN 
involvement, and distant metastasis. 18F-FDG PET/CT 
provides insufficient benefits, especially in LN and dis-
tant organ metastasis.8,15 A meta-analysis of 23 studies 

FIGURE 1. 53 YEARS OLD F, LEFT BREAST LOCALISED ER(-),PR(-),HER2(-) TRIPLE NEGATIVE (LUMINAL C) INVASIVE 
DUCTAL TYPE CARCINOMA (PET: POSITRON EMISSION TOMOGRAPHY, CT: COMPUTED TOMOGRAPHY, F: FUSION, 
MIP: MAXIMUM INTENSITY PROJECTION), KI 67: 50%, PRIMARY TUMOR AXIAL DIAMETER: 2.61 cm, PRIMARY TUMOR 
SUV MAX: 9.24, PRIMARY TUMOR SUVMEAN: 5.41, PRIMARY TUMOR MTV40(%): 6.62, TLG40: 35.8, AXILLARY LN 
METASTASIS(+),BONE METASTASIS(+), SERUM NEDD 9 LEVEL: 6.954 ng/ml,SERUM CA15.3 LEVEL:69.8 (U/ml), SERUM 
CEA LEVEL:2.59 (ng/ml).
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published by Liu et al.15 concluded that the 18F-FDG 
PET/CT method has low metastatic sensitivity but 
high specificity, whereas conventional methods such 
as MRI were more effective in detecting metastasis. 
Robertson et al.16 emphasized that 18F-FDG uptake 
has very low sensitivity for LN detection.

In our study, statistically significant differences 
were found between the molecular subtypes and 
SUVmax, and ER - PR negativity, HER2 positivity, 
and increased 18F-FDG uptake were significantly 
correlated. However, we did not find statistical sig-
nificance in SUVmax between non-metastatic and LN 
involvement/distant metastatic BC.

MTV and TLG parameters from 18F-FDG PET/CT 
provide information not only on the severity of 18F-
FDG uptake but the volume and metabolic activity of 
the tumor. Son et al.17 concluded that MTV is a use-
ful prognostic factor for metastatic BC. Marinelli et 
al.18 found the MTV of 47 triple-negative BC (TNBC) 
patients, MTV is a strong prognostic factor for TNBC. 
Based on the study of 135 IDC patients, Yoo et al.19 
concluded that TLG is predictive of ALN metastasis. 
Based on 85 BC patients, Koizumi et al.20 reported 
that TLG is predictive of bone metastasis detection. 
In our study, we did not find any statistical correla-
tion between SUVmax and distant organ metastasis; 
but the MTV40 and TLG40 calculated in distant met-
astatic patients were significantly higher than those 
without metastasis.

NEDD-9 overexpression revealed a complex signal-
ing mechanism that provides a basis for migration, 
invasion, morphological transformation and prolifera-
tion, number of aggressive tumor characteristics, and 
metastasis-related studies in different tumors.3,4 Kong 
et al.5 noted that NEDD-9 expression was increased 
in TNBC patients. Štajduhar et al.21 showed, based on 
40 non-metastatic tissue samples and 40 metastatic 
samples from BC, increased NEDD-9 expression in 
ALN metastasis. Hata et al.22 reported a high NEDD-9 
expression in bone metastatic BC. Loskutov et al.23 
noted that NEDD-9 inhibition significantly reduced 
tumor growth and metastasis in BC xenograft mod-
els. In a meta-analysis of 13 studies, 1179 cases and 
493 controls, Fu and Li24 concluded that CA15-3 and 
CEA are potential markers for BC and can be used for 
tumor staging and follow-up. In many published data, 
these were reported to be beneficial in poor prognosis, 
metastasis, and treatment follow-up.25 In our study, 
NEDD-9 was found to be statistically significantly 
higher in BC compared to healthy controls. The CA 
15-3 of a distant metastatic group was significantly 
higher than in one without metastasis. A statistically 
significant positive correlation was found between 
SUVmax and CA 15-3; a negative correlation was found 
between CEA and SUVmax. A statistically significant 
correlation was found between MTV and CEA. A sta-
tistically significant correlation was found between 
TLG and CA 15-3, CEA, SUVmax, and MTV.

TABLE 2. CORRELATION ANALYSIS AMONG WITH CLINICAL, PATHOLOGICAL, BIOCHEMICAL FEATURES AND PET 
PARAMETERS IN PATIENTS GROUP

SUVmax MTV40 TLG40
r p R p R P

Age
- 0.169 0.128 - 0.120 0.282 - 0.227 0.040*

LN diameter
0.059 0.676 0.140 0.317 0.185 0.185

Ki-67
0.285 0.010* - 0.009 0.937 0.154 0.168

NEDD-9
- 0.020 0.859 - 0.127 0.255 - 0.141 0.206

CA 15-3
0.299 0.006* 0.200 0.071 0.321 0.003*

CEA
- 0.021 0.849 0.301 0.006* 0.281 0.010*

SUVmax
- - 0.128 0.250 0.512 0.000*

MTV40
- - - - 0.853 0.000*

*= p<0.05 statistically significant.
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RESUMO

OBJETIVO: Analisar a associação da superrexpressão das células NEDD-9 ao prognóstico negativo em vários tipos de carcinoma. Nosso 
objetivo foi investigar a relação entre os níveis de NEDD-9, CA 15-3 e CEA e PET (SUVmax, MTV40, TLG) e os parâmetros clínicos em 
pacientes com câncer de mama (CM).

MÉTODOS: Cento e onze pacientes (82 pacientes de CM submetidos a 18F-FDG PET/TC e 29 controles saudáveis) foram avaliados. 
SUVmax, MTV, e TLG do tumor primário foram comparados nos subtipos molecular e histopatológico. A captação de 18F-FDG, MTV, 
e TLG foi avaliada com base em dados clínicos (envolvimento nodal, metástase distante, status de ER e PR, Ki-67, níveis séricos de 
NEDD-9, CA15-3 e CEA). Foi comparada a NEDD-9 do grupo de CM e o controle saudável.

RESULTADOS: A média ± DP de SUVmax de 82 pacientes foi de 13,0 ± 8,6. Uma relação estatisticamente significativa (p=0,022) foi encon-
trada entre subtipos moleculares e captação de 18F-FDG. A relação entre captação de 18F-FDG e TLG medida em pacientes com idade 
<50 anos, ER-PR negativo e HER2 positivo foi estatisticamente significativa (p=0,015; 0,007; 0,046; e 0,001, respectivamente). MTV40, 
TLG40 e CA 15-3 em pacientes metastáticos foram estatisticamente significantes (p=0,004, 0,005 e 0,003, respectivamente). NEDD-9 
no grupo BC foi significativamente maior do que no grupo saudável (p=0,017). Uma correlação positiva foi encontrada entre SUVmax 
e Ki67 e CA 15-3; MTV40 e CEA; CA 15-3, CEA, SUVmax e MTV40; uma correlação negativa foi encontrada entre CEA, TLG40 e idade.

CONCLUSÃO: O uso dos parâmetros SUVmax, MTV40 e TLG40 com NEDD-9 e marcadores tumorais demonstrou um alto valor diag-
nóstico, preditivo e prognóstico para o manejo do CM. Isso é considerado a base para intervenções focadas nos objetivos de tratamento 
relacionados às NEDD9.

KEYWORDS: Neoplasias da mama. Fluorodesoxiglicose F18. Proteínas adaptadoras, transdutoras de sinal. Antígeno carcinoembrionário.

Increases in NEDD-9 expression in BC and SUV-
max are due to significant changes in molecular sub-
types and receptor status; the relationship between 
metastasis and MTV40 and TLG40, using NEDD-9 and 
18F-FDG PET/CT metabolic parameters together, can 
contribute to BC staging. The correlation of CA 15-3 
and CEA with 18F-FDG PET/CT metabolic parameters 
may provide diagnostic, predictive, and prognostic 
value. We conclude that the use of SUVmax, MTV40, 
and TLG40 in combination with NEDD-9 and tumor 

markers will enhance BC management and provide 
a basis for NEDD-9-related treatment and target-ori-
ented interventions.
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INTRODUCTION
Pelvic organ prolapse (POP) is a very prevalent 

disease in our population1. The absolute majority of 
women who suffer from this disease do not seek medi-
cal care for their symptoms2. Although POP is a disease 

without mortality, the morbidity is high, mainly in rela-
tion to the decrease in the quality of life of patients1.

POP results from defects of the pelvic support 
system, whose main components are the urogenital 

SUMMARY

OBJECTIVE: Pelvic organ prolapse (POP) is a very frequent situation in our population that may lead to a significant decrease in patients’ 
quality of life. Currently, we are looking for predictive factors for the development of POPs; thus, this study seeks to evaluate whether 
the Fibulin 5 polymorphism (FBLN5) is associated with the occurrence of POP.

METHODS: This is a cohort study with postmenopausal women who were divided into groups by POP stage: POP stages 0 and I (control 
group) and POP stages III and IV (case group). Subsequently, analyses of genetic polymorphisms of FBLN5 were performed using the 
Restriction Fragment Length Polymorphism (RFLP) technique.

RESULTS: A total of 292 women were included in the study. Pregnancy, parity and vaginal delivery in the patients, as well as in data 
described in the literature, were related to the occurrence of POP in the univariate analysis. However, after binary logistic regression, 
home birth and age remained independent risk factors for POP. We found no association between the FBLN5 polymorphism and the 
occurrence of POP (p = 0.371).

CONCLUSION: There was no association between the FBLN5 polymorphism and the occurrence of POP in Brazilian women.

KEYWORDS: Female urogenital diseases. Pelvic organ prolapse. Extracellular matrix proteins.
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METHODS
Study design
This is a single-center prospective cohort study car-

ried out between 2014 and 2016 of patients who were 
admitted to the Urogynecology and Vaginal Surgery 
Section of the Department of Obstetrics and Gynecol-
ogy of the Faculdade de Medicina do ABC (FMABC) 
in Santo André, São Paulo, Brasil. The study observed 
the ethical guidelines of the Brazilian Health Coun-
cil and followed the principles of the Declaration of 
Helsinki. The study was previously evaluated and 
approved by the Research Ethics Committee from 
FMABC (process number 554.670/2014). All patients 
were informed about the study and signed a consent 
form to participate.

Patients
Women with a clinical history compatible with 

post menopause (no menses for at least one year) were 
included. POP was determined through gynecologi-
cal exam, following the classification proposed by the 
International Continence Society (ICS), American Soci-
ety of Urogynecology (ASUG) and the Society of Gyne-
cologic Surgeons (SGS)12 (Figures 1, 2 and 3). Women 
with clinical diagnoses of stages III and IV of prolapse 
were included in the case group. The control group was 
comprised of women with prolapse stages 0 or I. The 
criteria for non-inclusion were refusal of blood collec-
tion and a history of prior vaginal surgery of any kind.

Weight and height were measured to calculate 
body mass index (BMI). Sociodemographic and clinical 
data (family history of genital dystopia, obstetric his-
tory, age at menopause, previous use of hormone ther-
apy, constipation history, chronic cough and chronic 
diseases) were collected by a physician interview.

DNA extraction
Blood samples were collected with EDTA and cen-

trifuged. A leukocyte-rich fraction was transferred to 
a new tube and stored at -20°C (-4ºF). Genomic DNA 
was extracted from leukocytes using an illustra blood 
genomicPrep Mini spin kit (GE Healthcare), following 
the instructions from the supplier. DNA preparation 
was quantified by UV absorbance using a NanoVue 
Plus spectrophotometer (GE Healthcare).

Genetic analysis of polymorphism rs12586948
Amplif ication of the FBLN5 gene promoter 

including the polymorphism (rs 12586948) was con-
ducted in a 10 µL reaction using approximately 100 

muscles, vaginal fascia and connective tissue. Several 
risk factors have already been clearly related to the 
disease, of which the most well established are parity, 
previous pregnancies, vaginal and/or instrumentalized 
births and age2,3.

Currently, in the field of medical science, we are 
looking for predictive factors for the development of 
diseases so that we can act preventively. The study of 
gene polymorphisms in POP has suggested the possi-
bility of screening young women who are candidates 
for the development of the disease, thus allowing them 
to take certain actions throughout their life to mini-
mize the occurrence of POP over time4-6.

Gene polymorphisms consist of genetic differ-
ences between individuals with no pathological con-
sequences. They arise from genetic variations in a 
portion of the population according to a given char-
acteristic. These variations become a polymorphism 
when they have a prevalence of at least 1% of the pop-
ulation. They may occur in several characteristics of 
the population, for example, different blood types5,6.

Polymorphisms of collagen metabolizing genes 
and extracellular matrix proteins linked to elasto-
genesis may be related to POP4,7. The extracellular 
matrix consists of a set of intercellular elements com-
prised of collagen, proteoglycans, glycoproteins and 
integrins secreted by the cells that permeate it. The 
extracellular matrix is responsible for the interaction 
between cells through the connections between cel-
lular elements8.

The synthesis of collagen fibers (comprised of 
collagen) is a complex and not yet fully understood 
process. Elastin monomers are secreted by fibro-
blasts and smooth muscle cells. Microfibrils form the 
framework where elastin is deposited on the edge 
of the growing fiber regulated by the enzyme lysyl 
oxidase (LOX).

Fibulin 5 is a crucial protein for elastogenesis9,10. 
The extracellular matrix of the fibulin 5 protein pro-
motes adhesion between endothelial cells through 
integrins. The gene encoding this protein is located on 
chromosome 14q3211. The fibulin 5 protein is encoded 
by the FBLN5 gene and promotes endothelial cell 
adhesion. Mutations of fibulin 5 are related to degen-
erative diseases and POP8,10.

This study evaluated the gene polymorphism of 
the Fibulin 5 fraction snp1, as well as its risk factors, 
to establish a correlation with the occurrence of POPs 
through the Restriction Fragment Length Polymor-
phism (RFLP) technique.
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ng of genomic DNA, PCR Master Mix (Promega) 
and primers described by Khadzhieva et al.11: R 
(5´-TACCTGAATGGAAGCCCTTG-3´) and F (5´- 
GCAGAATCTCAGGGCTAGGA-3´). The PCR pro-
tocol started with an initial stage of 94°C (201ºF) 
for 5 min, followed by 45 cycles at three tempera-
tures (94°C/201ºF for 30 s, 55°C/131ºF for 60 s, 
and 72°C/162ºC for 60 s) and a final incubation at 
37°C/97ºF for 16 h. The amplified DNA was digested 
with an AluI restriction enzyme (Biolabs) and ana-
lyzed with 3.0% agarose electrophoresis. Genotypes 
were set by the observed pattern of digestion bands: a 
single band of 238 bp for homozygous GG, two bands 

of 238 bp and 196 bp and a single band of 196 bp for 
homozygous AA; the bands of 37 bp and 42 bp were 
not visible (Figure 1).

Statistical Analysis
An unpaired t-test was used to compare quantita-

tive variables. The Shapiro-Wilk test was performed 
to obtain the normality of the quantitative data. Chi-
square and Fisher´s exact tests compared the quali-
tative variables. Data analysis was carried out using 
GraphPad Prism 6 and SPSS version 23. Odd ratios 
(ORs) were used to estimate, after stratification of 
the groups, the influence of clinical characteristics 

FIGURE 1

FIGURE 2 FIGURE 3
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TABLE 1. INCIDENCE OF RISK FACTORS FOR PELVIC ORGAN PROLAPSE
Variables Case (n = 112)

N, mean or %
Control (n = 180)
N, mean or %

P

Age 68.4 57.8 < 0.0001
Caucasian 69.9% 64.8%

0.422
Non-Caucasian 30.1% 35.2%
BMI 28.8 28.9 0.874
Age of menopause 48.8 46.6 0.07
Use of hormone replacement therapy 10.7% 18.1% 0.09
Smoking 13.1% 20.1% 0.15
Arterial hypertension 57.8% 49.4% 0.186
Diabetes mellitus 24.5% 23.7% 0.888
Dyslipidemia 25.4% 24.7% 0.889
Chronic cough 1.8% 6.8% 0.08
Constipation 14.3% 10.4% 0.35
Pregnancy 5.6 3.5 < 0.0001
Parity 4.8 2.9 < 0.0001
Vaginal deliver 4.1 2.3 < 0.0001
Cesarian birth 0.08 0.12 0.377
Weight of heaviest newborn 3516 3059 0.147
Episiotomy 8.3% 9.2% > 0.999
Labor analgesia 3.7% 4.8% 0.768
Home birth 25,9% 3.05% < 0.0001
Previous hysterectomy 15.2% 15.6% > 0.999
Activities with great effort 22.5% 14.1% 0.077

Statistical test for values expressed as the mean: Student’s t-te st; Statistical test for values expressed as percentages: Fisher’s exact test; Statistical test for 
values expressed as the mean: Student’s t-te st; Statistical test for values expressed as percentages: Fisher’s exact test; Statistical Analysis with Student’s 
T-Test or Fisher’s Exact, as appropriate.

TABLE 2. MULTIVARIATE ANALYSIS WITH BINARY LOGISTIC REGRESSION OF POTENTIAL RISK 
FACTORS FOR POP

Covariable Gross OR
CI

P Adjusted OR
CI

p

Age ≥ 51 15.57 (4.73 – 51.2) < 0.0001 11.89 (3.53 – 40) < 0.0001
Pregnancies ≥ 3 2.02 (1.24 – 3.28) 0.004 0.656 (0.283 – 1.51) 0.325
Vaginal birth ≥ 3 3.12 (1.86 – 5.23) < 0.0001 1.91 (0.7 – 5.22) 0.202
Parity ≥ 3 2.64 (1.62 – 4.31) < 0.0001 2.01 (0.665 – 6.1) 0.216
Home birth 11.1 (4.14 – 29.7) < 0.0001 9.645 (3.35 – 27.7) < 0.0001

OR: Odds ratio; CI: Confidence Interval.

on the risk of POP, obtained from the binary logistic 
regression model. The assumed confidence interval 
was 95% (95% CDI), and the assumed significance level 
was 5% (p<0.05).

RESULTS

The study included 292 women with a mean age 
of 68.4 years in the case group and 57.8 years in the 
control group, with a statistically significant differ-
ence between the groups. Overall, the women were 
mostly Caucasian and had similar BMIs. Pregancy, 
parity and vaginal delivery of the patients, as well as 

those reported in the literature, were related to the 
occurrence of POP in the univariate analysis (Table 1). 
However, after binary logistic regression, home birth 
and age remained independent risk factors for POP 
occurrence (Table 2).

Hardy-Weinberg equilibrium was not observed 
between the groups (p = 0.01), and we found the fol-
lowing genotypes: 125 GG homozygotes, with 55 in the 
case group and 70 in the control group; and 74 with 
at least one A (AG + AA), with 27 in the case group 
and 47 in the control group. There was no significant 
difference in the presence of genotypes between cases 
and controls (p = 0.371) (Table 3).



Evaluation of the fibulin 5 gene polymorphism as a factor related to the occurrence of pelvic organ prolapse

REV ASSOC MED BRAS 2020; 66(5):680-686 684

DISCUSSION

The study of polymorphisms is being developed in 
several diseases, including neoplasic ones. The pos-
sibility of identifying predictive factors for disease 
prevention strongly impacts treatment costs and can 
prevent disease in susceptible individuals.

Our group has been studying the impact of these 
polymorphisms on prolapse of pelvic organs and is 
being one of the pioneers in this line of research in 
Brasil. In many parts of the world, this same line is 
yielding a database that may help provide predictors 
for disease development. In Brasil, there are some 
groups with POP research studying the prevalence, 
impact and risk factors related to this disease.

Several studies around the world study the gene 
polymorphisms of collagen metabolization of differ-
ent populations and different results are observed. 
Khadzhieva et al.11 suggested that 4 of 11 fibulin 5 
polymorphisms studied were related to POP, how-
ever the rs 12586948 were not correlated. The study 
of this group served as a basis for ours and thus we 
sought to assess whether the premise found by these 
authors also applied in our population. Therefore, we 
use the SNP RFLP method as the most common and 
reproducible polymorphism according to the study 
mentioned above13.

Some studies suggest that decreasing fibulin pro-
tein expression 5 increases the risk of POP. Zhao 
and Zhou1 detected a decrease or absence of fibulin 
5 expression in uterosacral ligaments of women with 
POP. Choi et al.14 analyzed the role of protein fibu-
lin 5 in elastogenesis and concluded that it plays an 
important role in the quality of the genesis of elastic 
fiber. In line with the last two studies, Wieslander et 
al.15 demonstrated that the absence of fibulin 5 in the 
vaginal wall of rats compromises the elastogenesis 
and increases local protease, related to the occurrence 
of POP. Also corroborated with these findings, the 
group by Söderberg et al.16 which observed a lower 
expression of fibrin 5 mRNA in individuals with POP 
and the de Jung et al.17 who observed a lower expres-
sion of fibulin 5 in hysterectomized patients with 
POP and concluded that the deficiency of this protein 
is an important factor in the genesis of the disease. 
Drewes et al.18 inferred that postpartum remodeling of 
collagen depends on a balance between fiber synthesis 
and fiber degradation.

Thus, genetic defects that make fiber remodeling 
difficult can lead to POP in some women and thus 
justifies the interest of several researchers in the 

TABLE 3. GENOTYPIC OCCURRENCE BETWEEN CASES 
AND CONTROLS
Genotype Case Control p
GG 55 27

0.371
AA + AG 70 47

Statistical Analysis: Fisher’s exact test

FIGURE ???
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RESUMO

OBJETIVOS: O prolapso de órgãos pélvicos (POP) é ​​uma situação muito frequente em nossa população que pode levar a uma diminuição 
significativa da qualidade de vida dos pacientes. Atualmente, buscam-se fatores preditivos para o desenvolvimento de POPs e, assim, 
este estudo correlaciona um polimorfismo de Fibulina 5 (FBLN5) com a ocorrência da doença.

MÉTODOS: Estudo de coorte com mulheres na pós-menopausa, divididas por grupos pelos estádios 0 e I do POP (grupo controle) e POP 
III e IV (grupo caso). Posteriormente, análises do polimorfismo genético de FBLN5 foram realizadas utilizando a técnica de Polimorfismo 
de Comprimento de Fragmentos de Restrição (RFLP).

RESULTADOS: Um total de 292 mulheres foi incluído no estudo. Gestação, paridade e parto vaginal, como bem descritos na literatura, 
foram relacionados à ocorrência de POPs na análise univariada. No entanto, após a regressão logística binária, o parto domiciliar e 
a idade permaneceram como fatores de risco independentes para os POPs. Não encontramos associação deste polimorfismo FBLN5 
com a ocorrência de POP (p=0,371).

CONCLUSÃO: Não houve associação deste polimorfismo FBLN5 com a ocorrência de POPs em mulheres brasileiras.

PALAVRAS-CHAVE: Doenças urogenitais femininas. Prolapso de órgão pélvico. Proteínas da matriz extracelular.

line of research we have been working on. In Brasil, 
our study is pioneering and we found no association 
between polymorphism rs 12586948 and POP, ratify-
ing Khadzieva et al.11. In addition, the risk factors for 
POP described in the literature were also evidenced 
in our study, as related and independent variables, 
such as home birth and age. The important factor is 
the heterogeneity of the Asian population compared 
to the Brazilian one. Therefore, the important misce-
genation in our population and all the diversity that 
is peculiar to it may have made it difficult to point out 
factors in our study.

There is currently a growing discussion regard-
ing birth methods in our society. Caesarean birth, so 
frequent in Brasil, has been restrained, either by the 
alarming number, either by the attempt to prioritize 
vaginal delivery, considered natural. The “Obstetric 
violence”, a term coined suggesting the violation of 
parturient rights has been used as a focus for priori-
tizing vaginal delivery. The humanization of childbirth, 
a fact sought by all involved (whether the healthcare 
professional or patient) has in many cases been con-
fused with the defense of home birth.

Given this situation, and because we observe a 
correlation of the increased risk of genital prolapse 
in patients with this polymorphism, this leads us 
to rethink about the thoughtless defense of vaginal 
delivery, especially home delivery. It is suggested 
that women with other types of polymorphisms may 
increase the chance of genital prolapse when undergo-
ing home birth, as observed in the possibility of selec-
tion by the professional and the patient’s method of 
delivery, given the risk associated with the presence 

of polymorphism. Despite the limitations, this study 
is important because it is the first in Brasil investigat-
ing and trying to demonstrate a relationship between 
Fibulin 5 polymorphism and POP, and it will certainly 
contribute to future meta-analyzes. Also, we believe 
it is necessary to increase the sample so that we can 
respond more safely to the question that motivated 
us in this study.

In conclusion, our data did not demonstrate any 
association between the Fibulin 5 polymorphism and 
POP occurrence but found a correlation between the 
risk factors as describe in the literature.
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INTRODUCTION

Hernias are generally weaknesses or defects of 
the muscle fibers that occur through the abdominal 
wall and provide a body cavity for the protrusion of 
internal organs1,2. The most common of hernias, the 
inguinal hernia has been a common prevalent condi-
tion worldwide with an incidence of 5%-7%3. Inguinal 
hernias are more frequent in children4. Currently, sur-
gical repair is the primary choice treatment for it, and 

approximately 20 million inguinal hernia repairs are 
performed worldwide annually5, which brings about 
a significant cost and morbidity burden worldwide.

Moreover, an increasing number of patients have 
undergone laparoscopic hernia repairs, such as 
transabdominal preperitoneal (TAPP) repair and total 
extraperitoneal (TEP) repair. In comparison to open 
repair, the morbidity and postoperative pain scores 

SUMMARY

OBJECTIVE: To compare Mesh-plug, Lichtenstein, transabdominal preperitoneal (TAPP), and totally extraperitoneal (TEP) repairs in 
regards to operation time, seroma, infection, and recurrence of inguinal hernia repair.

METHODS: Relevant literature was searched in the Cochrane Library, Pubmed, and Embase. Furthermore, the analysis of randomized 
controlled studies (RCTs) was performed using methods recommended by the Cochrane Collaboration. The main outcomes including 
operation time, seroma, infection, and recurrence were evaluated.

RESULTS: A total of 38 RCTs with 3255 patients were included in the meta-analysis. In addition, the comparison between Mesh-plug, 
Lichtenstein, TAPP, and TEP showed the differences were not significant regarding operation time, seroma, infection, and recurrence.

CONCLUSIONS: Meta-analysis suggests that Mesh-plug, Lichtenstein, TAPP, and TEP are comparable in the outcomes of hernia repair, 
such as operation time, seroma, infection, and recurrence.
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Statistical analysis

Meta-analyses were performed using the aggregate 
data drug information system(ADDIS) (1.16.5) based 
on the Bayesian framework and using Markov Chain 
Monte Carlo (MCMC) to evaluate the data12,13. The 
variables were expressed as odds ratio (OR) or mean 
difference (MD), with their respective 95% confidence 
intervals (95% CI). The consistency test was analyzed 
by node-splitting analysis, and the consistency model 
was used if P>0.05; otherwise the inconsistency model 
was adopted14. The Brooks-Gelman-Rubin method was 
applied to assess the convergence of the model with 
a potential scale reduction factor (PSRF)15. PSRF less 
than 1.2 was acceptable.

RESULTS
Literature search

The literature search and reference analysis 
obtained 1079 potentially eligible studies (417 Pubmed, 
521 on Embase, and 141 on Cochrane Library). After 
removing 314 duplicated articles, 642 irrelevant stud-
ies, 44 articles including reviews, reports, comments, 
or letters, and 41 records, finally, 38 RCTs with 8305 
participants were included in the study.

Results of meta-analysis
The parameters of ADDIS were used in our study 

as follows: Number of chains: 4, Tuning iterations: 
20000, Simulation iterations: 50000, Thinning inter-
val: 10, Inference samples: 10000, Variance scaling 
factor: 2.5. The network construction of various indi-
cators revealed that closed networks were formed 
between the studies included.

Operation time
The node-splitting analysis showed the net-

work meta-analysis appeared consistent (P>0.05, 
1.00<PSRF<1.01), and results from the consistency 
model revealed patients with the mesh-plug had 
shorter operation time compared to those who under-
went the other three interventions, but the differences 
were not significant (Figure 1).

Seroma
The node-splitting analysis showed the net-

work meta-analysis appears consistent (P>0.05, 
1.00<PSRF<1.03). The meta-analysis with the consis-
tency model illustrated that patients with mesh-plug 
had a higher incidence of postoperative seroma than 

have decreased, but recovery has increased6,7. Previous 
studies only compare two methods8-10, and no com-
prehensive comparison between all these methods 
has been performed until now.

Therefore, the objective of this meta-analysis was 
to compare four methods of hernioplasty, including 
Mesh-plug, Lichtenstein, TAPP, and TEP. The main 
goal was to assess if there were differences in terms of 
clinical outcomes (operation time, seroma, infection, 
and recurrence) to provide a reliable foundation for 
further clinical practice.

MATERIALS AND METHODS
Literature search

To make sure the data of the studies included was 
veritable and reliable, we systematically searched the 
literature published from January 1996 to January 
2017 in the Cochrane Library, Pubmed, and Embase 
public databases. The search terms were “inguinal her-
nia OR groin hernia OR hernia of groin”, “mesh-plug 
OR plug and patch OR perfix plug OR Rutkow-Rob-
bins”, Lichtenstein, “TEP OR totally extraperitoneal 
repair”, “TAPP OR transabdominal preperitoneal 
repair”, as well as “Randomized Controlled Trial”. 
Only articles published in English were considered.

Selection criteria
The studies were considered eligible if they met 

the following criteria: (1) Published in English. (2) Ran-
domized controlled trial (RCT) design. (3) Mesh-plug, 
TAPP, Lichtenstein, and TEP adopted in the trials, and 
the outcomes mainly included operation time, seroma, 
infection, and recurrence rate. Studies were excluded 
from analysis if the papers were reviews, reports, com-
ments, or letters.

Data extraction and quality assessment
Primarily, each article was critically reviewed sep-

arately by two authors, and then the first author’s 
name, the year of publication, country of origin, 
study year, the types and methods of interventions, 
the patients’ number, demographic characteristics of 
the general population, and outcomes involved were 
extracted and analyzed. The quality of the trials was 
assessed using the Cochrane Collaboration’s tool11. 
Whenever there were disagreements in the process, 
a consensus was reached through pannel discussion 
and communication with a third investigator.
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those who underwent other interventions; however, 
the differences were not significant (Figure 2).

Infection
The node-splitting analysis suggested the 

model had good convergency and stability (P<0.05, 
1.00<PSRF<1.01). The meta-analysis on the inconsis-
tency model showed the infection rate in patients in 
the TEP group was significantly lower than that in the 
LR (OR=0.39, 95% CI: 0.10-0.90, P=0.030). However, 
there was no difference between TEP and other inter-
ventions, including Mesh-plug and TAPP (both P>0.05).

Recurrence
The node-splitting analysis demonstrated the 

model had good convergency and stability (P>0.05, 
1.00<PSRF<1.04). Figure 3 shows the recurrence of 
inguinal hernia with LR was decreased in comparison 
to other interventions, including mesh-plug, TAPP, 
and TEP, but the differences were not significant (all, 
P>0.05).

DISCUSSION

This study for the first time compared the dif-
ferences of outcomes between mesh-plug, Lichten-
stein, TAPP, and TEP inguinal hernia repairs based 
on 38 RCTs with network meta-analysis. There was 
no significant difference between them in aspects of 
operation time, seroma, infection, and recurrence, 
which provides a reliable foundation for further clin-
ical practice.

Complications of inguinal hernia repair, including 
seroma formation and infection, have been the most 
common reasons for reoperation. Clinical experience 
indicates there is a higher frequency of seroma and 
wound hematoma in inguinal hernia patients with 
open repair. Schmedt et al.16 have demonstrated that 
seroma is less frequent in cases of the Lichtenstein 
method compared to those with endoscopic surgery. 
Our meta-analysis showed that there were no differ-
ences in postoperative wound complications (seroma 
and infection) in the mesh, Lichtenstein, TAPP, and 
TEP groups. A Previous study reported that TEP 
requires a shorter operating time than open repair, 
including mesh and Lichtenstein17. Moreover, Dede-
madi et al.18 demonstrated that the operation time in 
the group of open tension-free repair is shorter than 
in the group of laparoscopic repair, whereas another 
study found no differences in the operation time 

FIGURE 1. DIAGRAM OF PROBABILITY. THERE WERE 
NO SIGNIFICANT DIFFERENCES IN OPERATION TIME 
BETWEEN THE MESH-PLUG, LICHTENSTEIN, TAPP, 
AND TEP GROUPS.

FIGURE 2. DIAGRAM OF PROBABILITY. THERE WERE 
NO SIGNIFICANT DIFFERENCES IN SEROMA BETWEEN 
THE MESH-PLUG, LICHTENSTEIN, TAPP, AND TEP 
GROUPS.

FIGURE 3. DIAGRAM OF PROBABILITY. THERE WERE 
NO SIGNIFICANT DIFFERENCES IN RECURRENCE 
BETWEEN THE MESH-PLUG, LICHTENSTEIN, TAPP, 
AND TEP GROUPS.
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RESUMO

OBJETIVO: Comparar as abordagens de tampão com tela (mesh plug), Lichtenstein, transabdominal preperitoneal (TAPP) e totalmente 
extraperitoneal (TEP) em relação ao tempo de operação, seroma, infecção e recorrência no reparo de hérnias inguinais.

MÉTODOS: Estudos relevantes na literatura foram pesquisados nos bancos de dados Cochrane, PubMed e Embase. Além disso, a análise 
dos estudos clínicos controlados randomizados (RCTs) foi feita utilizando métodos recomendados pela Cochrane Collaboration. Os 
principais resultados, incluindo tempo de operação, seroma, infecção e recorrência, foram avaliados.

RESULTADOS: Um total de 38 RCTs com 3.255 pacientes foram incluídos na meta-análise. Além disso, a comparação entre mesh plug, 
Lichtenstein, TAPP e TEP mostrou que não havia diferenças significativas nos aspectos de tempo de operação, seroma, infecção 
e recorrência.

CONCLUSÕES: A meta-análise sugere que mesh plug, Lichtenstein, TAPP e TEP oferecem resultados comparáveis no reparo das hérnia 
inguinais em relação a tempo de operação, seroma, infecção e recorrência.

PALAVRAS-CHAVE: Hérnia inguinal/cirurgia. Resultado do tratamento. Herniorrafia. Telas cirúrgicas. Meta-análise.

between the laparoscopic and Lichtenstein methods19. 
According to our results, there was no significant dif-
ference between the mesh-plug, Lichtenstein, TAPP, 
and TEP techniques in terms of operation time.

Recurrence, the most important aspect of clinical 
outcomes, is influenced by technical errors, such as 
improper fixation, deficiency of dissection, or inad-
equate repair of the hernia defect20. Previous expe-
riences in the institute have shown that recurrence 
rates of patients after hernia repair are approximately 
0~10%9, and therefore, avoiding recurrence is becom-
ing the primary issue of hernia repair. Memon et al.7 
have indicated a trend of increased recurrence after 
laparoscopic repair. Moreover, a meta-analysis showed 
the recurrence rate of laparoscopic repair (both TEP 
and TAPP) was higher than that of open repair16. How-
ever, in the present study, we found no differences 
in recurrence among Mesh, Lichtenstein, TAPP, and 
TEP techniques.

However, there were several limitations to the 
present study. For example, subgroup analysis was 
not performed due to the incomplete research data, 
and in order to analyze the role of each, we analyzed 

only four outcome indicators. Additionally, although 
ADDIS was easy to operate, the results could be lim-
ited because of the inability to program freely.

In summary, the results based on the network 
meta-analysis demonstrated that the differences in 
repair outcomes between Mesh, Lichtenstein, TAPP, 
and TEP were not significant in the treatment of ingui-
nal hernias. However, to further verify the results, a 
large number of clinical randomized controlled studies 
are still needed.
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INTRODUCTION

Zinner’s Syndrome is a triad of mesonephric duct 
anomalies comprising unilateral renal agenesis, sem-
inal vesicle cyst, and ejaculatory duct obstruction. 
Congenital seminal vesicle disorders are usually 
associated with ipsilateral urinary duct anomalies 
consisting of the same embryonic structure, named 
mesonephric duct (Wolfian duct)1. Ectopic ureter is 

described as a ureter opening to an area separate from 
the vesical trigone. Patients diagnosed with Zinner’s 
Syndrome are usually asymptomatic, and symptom-
atic ones present prostatism, dysuria, and painful ejac-
ulation. In this study, we present a kidney recipient 
with ectopic ureter associated with Zinner’s syndrome 
and literature review.

SUMMARY

INTRODUCTION: Zinner’s Syndrome is a triad of mesonephric duct anomalies comprising unilateral renal agenesis, seminal vesicle cyst, 
and ejaculatory duct obstruction. In this study, we present a kidney recipient with ectopic ureter associated with Zinner’s syndrome 
and a literature review.  
CASE PRESENTATION: A 59-year-old male with a history of chronic kidney disease and left renal agenesis underwent deceased donor 
kidney transplantation. After securing optimal renal functions, the patient underwent abdominal computed tomography (CT) scan for 
the seroma that occurred under the incision. The final diagnosis was an ectopic distal ureter ending in the seminal vesicle cyst’s wall and 
ipsilateral renal agenesis. The patient was discharged without any complications and the clinical follow up was uneventful. 
DISCUSSION AND CONCLUSION: Congenital seminal vesicle disorders are usually associated with ipsilateral urinary duct anomalies 
stemming from the same embryonic structure. To our knowledge, this is the first case report that describes kidney transplantation in a 
patient with ipsilateral renal agenesis and ectopic ureter ending in the seminal vesicle cyst. In patients with renal agenesis, during the 
ipsilateral urinary tract anastomosis, the possibility of ectopic ureter should be kept in mind otherwise graft loss can occur with a high 
morbidity rate. 
KEYWORDS: renal transplantation, seminal vesicle cyst, Zinner’s syndrome
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This lesion was not filling up with contrast in the T2 
phase images (Figure 1). Also, the cystic dilatation in 
the distal portion of the left ureter had intermediate 
signals in the T2 phase and high signals in T1 phase 
images (Figure 2). The final diagnosis was ectopic dis-
tal ureter ending in the seminal vesicle cyst’s wall and 
ipsilateral renal agenesis. The patient was discharged 
without any complications and the clinical follow up 
was uneventful.

DISCUSSION

Congenital seminal vesicle disorders are usu-
ally associated with ipsilateral urinary duct anoma-
lies stemming from the same embryonic structure. 
Ectopic ureter usually presents asymptomatically 
in males, therefore it is less frequent in males than 
in females (ratio 1:2.9). The ectopic region in men is 
often found in the seminal vesicle (37%) or posterior 
urethra (33%). Renal anomalies such as renal agenesis 
and dysgenesis are observed in 58% of cases of ectopic 
ureter2. Approximately two-thirds of seminal vesicle 

CASE PRESENTATION

A 59-year-old male with a history of chronic kidney 
disease and left renal agenesis underwent deceased 
donor kidney transplantation. Antithymocyte globulin 
(ATG) and corticosteroid were introduced as induction 
therapy; tacrolimus (FK506), mycophenolate mofetil, 
and corticosteroid were used as maintenance ther-
apy. After securing the optimal renal functions, the 
patient underwent abdominal computed tomography 
(CT) scan for the seroma that occurred under the inci-
sion. Left renal agenesis and a lesion located on the 
left posterolateral side of the vesica with a 20 mm 
diameter and diverticular contrast filling excess was 
revealed in the CT scan. There was also a high-density 
tortuous lesion elongated up to the left seminal vesicle 
at the distal part of the left ureter. Pelvic magnetic 
resonance imaging (MRI) was obtained for a better 
analysis of these incidentally discovered structures. 
MRI showed that the left ureterovesical junction could 
not be seen because the distal portion of the left ureter 
ended inside of an almost 25 x 15 mm solid lesion, 
which was located next to the left seminal vesicle. 

FIGURE 1.

FIGURE 2.
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cysts are associated with ipsilateral renal agenesis3. 
In this patient, the left distal ureter ended inside of 
the left seminal vesicle with a cystic dilatation. In the 
literature, many cases have been reported as Zinner’s 
Syndrome with urinary and genital anomalies. Van 
den Ouden et al.4 analyzed 52 patients with Zinner’s 
Syndrome and found the most common symptoms 
were dysuria (37%), frequency (33%), perineal pain 
(29%), epididymitis (27%), pain following ejaculation 
(21%), and scrotal pain (13%). Also in this study, infer-
tility was found in 9 patients (17%). In our case, renal 
agenesis was known in the patient’s medical history, 
and the ectopic ureter and seminal vesicle cyst were 
incidentally revealed on the CT scan performed for 
the seroma. The patient was asymptomatic for years 
and had no fertility problems. In patients with renal 
agenesis, Zinner’s Syndrome and ectopic ureter 
anomaly must be considered as a differential diag-
nosis. Endorectal ultrasonography, abdominopelvic 
CT scans, and Pelvic MRI can be used as diagnos-
tic methods.

Uder et al.5 reported 7 patients with seminal vesicle 
cysts associated with ipsilateral renal agenesis, and 
5 of them were followed up for a mean period of 52 
months (26-119 months, mean 52 months). Only one 
patient was defined as symptomatic with significant 
enlargement of the cyst causing compression of the 
bladder 10 years after the primary diagnosis. Another 
4 patients were totally asymptomatic. Therefore, reg-
ular clinical follow-up was recommended for asymp-
tomatic cases. In the literature, transurethral versus 
transrectal approaches and laparoscopic versus open 
surgery techniques were identified for symptomatic 
patients. It is observed that laparoscopic approaches 
provide a minimally invasive surgical treatment and 
less morbidity6.

Malignancies of the ectopic ureter are rare in men 
and their differential diagnosis is difficult. In litera-
ture, malignancies related to ectopic ureter or seminal 
vesicle cysts are reported rarely. Narita et al.2 reported 
a case in which left nephroureterectomy with total 
prostatectomy was performed due to transitional cell 
carcinoma of an ectopic ureter. Kim et al.7 presented 
a case of squamous cell carcinoma due to the semi-
nal vesicle cyst in a patient with Zinner’s Syndrome. 
Okada et al.8 reported a case of papillary adenocarci-
noma due to ipsilateral renal agenesis associated with 
seminal vesicle cyst but did not describe an ectopic 
ureter. Also, Lee et al.9 reported a case of mucinous 
adenocarcinoma present in a seminal vesicle cyst. 

Jaidane et al.10 reported an adenocarcinoma of a ureter 
draining a dysplastic pelvic kidney and inserted in the 
cervix of a bicornuate uterus. Nakai et al.11 performed 
total prostatectomy and ureterectomy to a case due to 
prostate cancer and left ectopic ureter opening to the 
seminal vesicle with left renal agenesis. In our case, 
we consider that more attention should be taken to 
secondary malignancies that may develop in patients 
who receive strong and long-term immunosuppressive 
treatment due to kidney transplantation.

In renal transplantation surgery, after the com-
pletion of vascular anastomoses, the continuity of 
the urinary system is ensured by ureteroneocys-
tostomy or native ureteroureterostomy. Advanced 
urinary tract imaging before the transplantation is 
generally not necessary if the recipient is asymp-
tomatic. Native ureteroureterostomy is usually done 
using a ureteric catheter, like Double J. The use of 
this procedure in distal urinary tract malformations 
may result in anuria and graft dysfunction. Shenoy 
et al.12 reported a case of ureter anomaly leading to 
an ejaculatory canal detected after postoperative uri-
nary leakage and hydronephrosis in a patient with 
VATER Syndrome who underwent renal transplan-
tation and performed ureteroureterostomy. In our 
patient, the kidney was transplanted to the right 
iliac fossa, and urinary continuity was provided 
with ureteroneocystostomy. Patients with chronic 
renal failure due to renal agenesis must be exam-
ined for intact urinary tract before renal transplan-
tation to decrease postoperative complications and 
graft dysfunctions.

CONCLUSION

Seminal vesicle cysts associated with ipsilateral 
renal agenesis or hypoplasia are a rare malformation 
and are usually detected accidentally. To our knowl-
edge, this is the first case report that describes kid-
ney transplantation in a patient with ipsilateral renal 
agenesis and ectopic ureter ending in the seminal 
vesicle cyst. However, this malformation is not a con-
traindication for renal transplantation. In patients 
with renal agenesis, during ipsilateral urinary tract 
anastomosis, the possibility of ectopic ureter should 
be kept in mind otherwise graft loss can occur with a 
high morbidity rate. Furthermore, we consider that 
asymptomatic cases should be closely followed up 
for secondary malignancies caused by immunosup-
pressive therapy.
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RESUMO

INTRODUÇÃO: A Síndrome de Zinner é uma tríade de anomalias do ducto mesonéfrico que compreende agenesia renal unilateral, cisto 
da vesícula seminal e obstrução do ducto ejaculatório. Neste estudo, apresentamos um receptor de rim com ureter ectópico associado 
à Síndrome de Zinner e revisão da literatura.

APRESENTAÇÃO DO CASO: Homem de 59 anos com história de doença renal crônica e agenesia renal esquerda foi submetido a transplante 
de rim de doador falecido. Após função renal ideal, foi realizada tomografia computadorizada do abdome (TC) devido ao seroma sob 
incisão. O diagnóstico final foi um ureter distal ectópico que termina na parede do cisto da vesícula seminal e agenesia renal ipsilateral. 
O paciente recebeu alta sem complicações e o acompanhamento clínico ocorreu sem intercorrências.

DISCUSSÃO E CONCLUSÃO: Os distúrbios congênitos da vesícula seminal geralmente estão associados às anomalias do ducto urinário 
ipsilateral devido a uma mesma estrutura embrionária. Até onde sabemos, é o primeiro relato de caso que descreve o transplante renal 
em um paciente com agenesia renal ipsilateral e ureter ectópico terminado no cisto da vesícula seminal. Em pacientes com agenesia 
renal, durante a anastomose do trato urinário ipsilateral, deve-se ter em mente a possibilidade do ureter ectópico, caso contrário, poderá 
ocorrer perda do enxerto com alta taxa de morbidade.

PALAVRAS-CHAVE: transplante renal, cisto de vesícula seminal, síndrome de Zinner.
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INTRODUCTION

In December 2019, a new type of coronavirus 
was identified as the cause of a pneumonia outbreak 
of unknown etiology in Wuhan, China1. The World 
Health Organization (WHO) has officially named the 
disease 2019 coronavirus disease (COVID-19) and 

the virus-related disorder “severe acute respiratory 
syndrome coronavirus 2” (SARS-CoV-2)2,3. Despite 
the efforts taken to control the pathogen, COVID-
19 was considered a pandemic by the WHO on 11th 
March 2020.

SUMMARY

OBJECTIVE: To review the immunological aspects of the 2019 coronavirus disease (COVID-19) in pregnancy, based on the scientific 
evidence currently available.

METHODS: An integrative review was performed by two independent researchers, based on the literature available in the MEDLINE (via 
PubMed) and LILACS databases, using the descriptors “pregnancy” and “COVID-19”. This search included articles published up until 
14th April 2020 published in English, Spanish or Portuguese. After reading the articles available in their entirety, those related specifically 
to the immunological aspects of the disease in pregnancy were selected. We initially found a total of 62 articles; 52 were accessed in 
full-text, and 5 were finally selected.

RESULTS: Pregnant women are more affected by respiratory diseases possibly because of physiological, immune, and anatomical changes. 
Some studies highlight the important shift to a T-helper lymphocyte type 2 (Th2) immune response in pregnancy, as a potential contrib-
utor to the severity in cases of COVID-19. Additionally, the cytokine storm present in severe cases leads to an increased inflammatory 
state, which may deteriorate the clinical prognosis in this population. Therefore, pregnant women may represent a vulnerable group to 
COVID-19 infection, primarily due to the immune imbalance in the maternal-fetal interface.

CONCLUSION: Maternal immune response probably plays an important role in the pathophysiology of this infection, although some 
details remain unsolved. Although further studies are needed to deeply investigate the immunological aspects of the disease in pregnancy, 
our findings may provide insights into the possible immune mechanisms involved in the pathophysiology of COVID-19 in pregnancy.

KEYWORDS: Pregnancy. Immunity. COVID-19. Coronavirus infections. Pandemics.
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METHODS

This integrative literature review was conducted 
in the Medical Literature Analysis and Retrieval Sys-
tem on-line (Medline, through access to the PubMed) 
and in the Latin America and Caribbean Health Sci-
ences Literature (Lilacs) databases. The descriptors 
– and their combination in Portuguese and English 
– used were “pregnancy” and “COVID-19”, crossed 
using the Boolean operator “AND”. This search was 
not restricted to any year of publication and included 
articles published up until 14th April 2020.

The inclusion criteria defined was to first select 
articles published in English, Spanish, or Portuguese. 
Initially, articles that were not available on the internet 
databases in its entirety or were written in languages 
other than those mentioned above were excluded. 
Then, after reading the full extent of the articles, those 
that did not address specifically to the immunological 
aspects of COVID-19 infection in pregnancy were also 
excluded. For that, two independent researchers exe-
cuted the search strategy in the scientific databases, 
and if there were disagreements regarding the final 
inclusion, a third senior researcher was consulted.

This review was performed according to a standard 
protocol for systematic reviews, which was based on 
the methodological manuals of the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA). We initially found a total of 62 articles; 52 
were accessed in full-text and, according to the inclu-
sion and exclusion criteria adopted, 5 papers were 
finally selected. Figure 1 summarizes study selection.

This new RNA coronavirus, which can be rapidly 
transmitted via airborne and interpersonal contact, 
can cause mild upper respiratory tract infection with 
fever, cough, and lower respiratory tract infection 
that can evolve to severe cases and life-threatening 
pneumonia with acute respiratory distress syndrome4. 
Despite having some similarities with other corona-
viruses, SARS-CoV-2 is more contagious than other 
pathogens and currently, there is no effective target 
treatment for this virus5.

Up until 14th April 2020, Brasil had reported 25,262 
confirmed cases and 1,532 deaths from COVID-19, 
which corresponds to a lethality rate of 6,1%6. Most of 
the cases were concentrated in the Southeast region, 
followed by the Northeast and South regions. Among 
the Federated Units, São Paulo presented the largest 
number of confirmed cases of the disease6. The Bra-
zilian epidemiological bulletin did not provide infor-
mation specifically regarding the number of cases 
involving pregnant women; instead, it considered the 
inclusion of pregnant and post-partum women in high-
risk groups7.

The published data on COVID-19 during pregnancy 
are still limited, but it is well known that it represents 
a group of interest and a high-risk population during 
infectious respiratory disease outbreaks8. This may 
be due to physiological and mechanical modifications, 
such as increased oxygen consumption, edema of the 
respiratory mucosa, the elevation of the diaphragm, 
and altered pulmonary volumes9,10. These changes 
contribute to reduced total lung capacity at term and 
inability to clear pulmonary secretions effectively11. 
Besides that, these physiological modifications of 
the maternal organism may contribute to delay the 
COVID-19 diagnostics in pregnancy, since classic 
symptoms can be mistaken by gestational complaints.

Additionally to these mechanical alterations, 
immunological adaptations are necessary to ensure 
maternal tolerance to the fetus – such as the down-reg-
ulation of lymphocyte proliferation and activation –, 
contributing to transform pregnant women into a 
more vulnerable group12. External stimulation, espe-
cially virus infection, may cause serious disorders in 
this complex immune balance at the maternal-fetal 
interface and can be related to the unique aspects of 
SARS-CoV-2 infection in this specific group.

Therefore, in this review, we focused on the immu-
nological aspects of COVID-19 during pregnancy and 
the great challenge that this infection represents to 
the immune system.

FIGURE 1. PRISMA 2009 FLOWCHART FOR INCLUSION 
OF ARTICLES ON THE IMMUNOLOGICAL ASPECTS OF 
COVID-19 IN PREGNANCY.
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RESULTS

The articles selected are shown in Table 1, which 
summarizes their information, methodologies, and 
main results.

DISCUSSION

Pregnancy is a unique immunological state, in 
which intricate processes take place physiologically in 
the maternal-fetal interface. When this fragile balance 
is disturbed by infections, this system can collapse. 
There is little evidence regarding the immune adap-
tation to SARS-CoV-2 infection in pregnancy, which 
highlights the importance of this review. There is still 
no robust publication, based on currently available 
scientific evidence, related to the specific immune 
aspects of COVID-19 in pregnant women. Therefore, 
we selected all studies relating to immunity, COVID-
19, and pregnancy, in spite of the study design. All 
publications that were included correspond to nar-
rative reviews, lacking details and methodological 
information about the selection of data.

Chen et al.13 and Dashraath et al.8 mentioned that 
pregnant women are known to be disproportionately 
affected by respiratory illness and cases involving 
this population are more associated with increased 
morbidity and mortality. As pregnancy progresses, 
its physiological adaptations – such as elevation of 

the diaphragm, compression of the thoracic cage, 
and altered pulmonary volumes – lead to shortness 
of breath, inability to clear pulmonary secretions 
effectively, and greater risk of severe infections in 
this group8,13.

Additionally, Liu et al.14 reported that, throughout 
pregnancy, the maternal immune system faces great 
challenges to establish and maintain tolerance to the 
allogeneic fetus, preserving the ability for protection 
against microbial agents. A successful pregnancy 
relies on the ability to maintain this balance. For that, 
it is well known that the female pregnant body has the 
skill to shift from a pro-inflammatory to an anti-in-
flammatory state depending on the pregnancy needs17.

Therefore, Jiao15 postulated that, at different 
stages of pregnancy, the hormone level and immune 
status are distinct. In early pregnancy, for example, 
the author suggested that the immune balance is still 
unstable, which can result in serious immune sys-
tem disorder and internal environment imbalance in 
case of a viral infection, leading to abortion or abnor-
mal fetal growth, similar to that described in other 
respiratory infections18. As the pregnancy progresses, 
the mother is constantly adjusting this immune bal-
ance, with theoretically less severity, according to 
this author15.

Concerning this immunological adjustment, in 
healthy pregnancies, there is a physiological shift to 

TABLE 1. PUBLICATIONS INCLUDED IN THIS INTEGRATIVE REVIEW

Author, Year Study Design Main Results
Dashraath et al.8
2020

Narrative Review Pregnant women are known to be more affected by respiratory illness, which is associated with 
increased morbidity and mortality rates. In pregnancy, the physiological shift to a Th2 dominant 
environment contributes to overall infections by increasing maternal susceptibility to intracellular 
pathogens like viruses. Patients with SARS showed preferential activation of lymphocyte T-helper type 
1 (pro-inflammatory) response. Authors postulated that transition to a lymphocyte T-helper type 2 en-
vironment in pregnancy, favoring the expression of anti-inflammatory cytokines, may result in milder 
cases of COVID-19 in pregnancy.

Chen et al.13

2020
Narrative Review Pregnant women are more susceptible to the virus due to immune and anatomic alteration. Alterations 

in cellular immunity, such as down-regulation of lymphocyte proliferation and activation, are primarily 
aimed at adopting maternal immune tolerance to the fetus. Despite the limited sample sizes of the 
studies analyzed, the authors suggest a higher fatality rate in the pregnant population.

Liu et al.14

2020
Narrative Review Pregnant women represent a uniquely vulnerable group in any infectious disease outbreak due to their 

altered physiology, compromised mechanical and immunological functions. The COVID-19 infection is 
associated with a cytokine-storm, which leads to an important increase of inflammatory mediators at 
the maternal-fetal interface. As a result, pregnant women may face severe morbidity and mortality. 

Jiao15

2020
Narrative Review Update on the issues that may be faced by different groups of pregnant populations: late, middle, and 

early pregnancy, as the maternal immune response varies during the different stages of pregnancy. In 
early pregnancy, the immune system is very sensitive and unstable, favoring more severe infections 
and serious immune fetal and maternal disorders. The author recommended first and second-trimes-
ter follow-ups to anticipate those risks.

Ashokka et al.16

2020
Narrative Review Given the limited knowledge about this novel coronavirus, which has both similarities and differences 

to SARS-CoV-1 and MERS-CoV, the authors provided a general guide based upon currently available 
evidence. They also postulated that cytokine-storm, leading to an increase in levels of inflammatory 
mediators, is associated with disease severity and admission in ICU.

COVID-19: 2019 coronavirus disease; ICU: Intensive Care Unit; SARS: Severe Acute Respiratory Syndrome.
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RESUMO

OBJETIVOS: Revisar o conhecimento atual sobre os aspectos imunológicos da infecção por coronavírus 2019 (COVID-19) na gravidez, 
com base nas evidências científicas recentes.

MÉTODOS: Uma revisão integrativa foi realizada por dois pesquisadores independentes, com base na literatura disponível nas bases de 
dados MEDLINE (via PubMed) e LILACS, utilizando os descritores “gravidez” e “COVID-19”. Esta pesquisa incluiu artigos publicados 
até 14 de abril de 2020, publicados em inglês, espanhol ou português. Após a leitura integral dos artigos, foram selecionados aqueles 
relacionados especificamente aos aspectos imunológicos da doença na gravidez. Encontramos inicialmente um total de 62 artigos; 52 
foram acessados ​​em texto completo e 5 artigos foram finalmente selecionados.

RESULTADOS: As gestantes são sabidamente mais afetadas por doenças respiratórias, devido a alterações imunológicas e anatômicas 
fisiológicas. Alguns estudos destacam a importante mudança para uma resposta imune linfocitária T do tipo 2 (Th2) na gravidez, como 
potencial contribuinte para a gravidade nos casos de COVID-19. Além disso, a tempestade de citocinas apresentada em casos graves da 
doença leva a um aumento do estado inflamatório, que pode deteriorar o prognóstico clínico nessa população. Portanto, as mulheres 
grávidas podem representar um grupo vulnerável à infecção por COVID-19, principalmente devido ao desequilíbrio imunológico na 
interface fetal materna.

a pattern of cytokines produced by T-helper lympho-
cyte type 2 (Th2), characterized by anti-inflammatory 
substances, such as interleukin (IL) 4, IL-10, IL-13 
and transforming growth factor-beta (TGF-beta)19. 
Dashraath et al.8 reported that this shift to a Th2-dom-
inant environment may contribute to overall infec-
tion morbidity by increasing maternal susceptibility 
to intracellular pathogens like viruses.

In COVID-19 infection, recent literature indi-
cates that in severe cases there is a cytokine-storm, 
which is characterized by increased concentrations 
of important plasma mediators, such as IL-2, IL-7, 
IL-10, granulocyte-colony stimulating factor, inter-
feron-alfa-inducible protein 10, and tumor of necrosis 
factor alfa, most of them related to an inflammatory 
response14,20. Liu et al.14 declared that, based on 
the knowledge that the first and third trimesters of 
pregnancy constitute pro-inflammatory states, cyto-
kine-storm induced by SARS-CoV-2 may induce a more 
severe inflammatory state in these women. Ashokka 
et al.16 also found that cytokine-storms are known to 
be associated with disease severity and admissions at 
Intensive Care Units (ICU).

In contrast, Dashraath et al.8 postulated that the 
physiological transition to a Th2 anti-inflammatory 
environment during pregnancy and other unidentified 
immune adaptations may serve as the predominant 
immune response to SARS-CoV-2, resulting in a lesser 
severe presentation of COVID-19 in this group. These 
findings are in consonance with the scarce current lit-
erature that affirms that, despite being placed in high-
risk groups mainly due to precautionary measures, 
cases of COVID-19 among pregnant women may not 

present greater severity and worse clinical outcomes 
than the general population21.

Overall, due to the lack of appropriate data about 
the effects of COVID-19 on the immune response 
during pregnancy, some aspects remain unsolved until 
proper evidence-based articles with a large number of 
cases are published.

CONCLUSION

The global attention related to the continuing of 
the COVID-19 pandemic and dissemination of this 
disease in the vulnerable population makes it even 
more important to discuss the peculiarities of this 
infection in pregnant women. The maternal immune 
response probably plays an important role in the 
pathophysiology of this infection, although some 
details remain unsolved.

Further studies are warranted to investigate the 
immunological aspects of COVID-19 in pregnancy. 
However, our findings may provide insights into pos-
sible immune mechanisms involved in the pathophys-
iology of COVID-19 in pregnancy.
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CONCLUSÃO: A resposta imune materna provavelmente desempenha um papel importante na fisiopatologia dessa infecção, apesar 
de alguns detalhes permanecerem sem solução. Embora sejam necessários mais estudos para investigar profundamente os aspectos 
imunológicos da doença na gravidez, nossos achados podem fornecer informações sobre possíveis mecanismos imunológicos envolvidos 
na fisiopatologia do COVID-19 na gravidez.
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INTRODUCTION
Microsurgical clipping remains the main thera-

peutic method used in brain aneurysms, despite the 
advancement in endovascular therapy techniques in 
recent years1. The aim of the treatment is to promote 
the complete occlusion of the lesions, thus avoiding 
future bleeding and preserving the flow of the artery 
involved. However, it is not always possible to guaran-
tee total occlusion of the aneurysm, so the prevalence 
of residual lesions may be more than one-third of the 
cases in some studies. In the literature studied, we 
observed a great variability of this data, with values 
ranging from 1.6% to 42%1-3.

Some factors are related to a higher incidence of 
residual lesions, such as the size and morphology of 
the aneurysm, its location and the relationship with 
the vessel, the number of clips used during the pro-
cedure, and the age of the patient1.4. In general, the 
incomplete treatment of aneurysms may be associ-
ated with ruptures of these lesions and a consequent 
increase in morbidity and mortality2. The objective 
of this study is to conduct a review of the literature 
regarding residual lesions after microsurgery for the 
treatment of cerebral aneurysms and how to proceed 
when faced with this finding.

SUMMARY

Microsurgical clipping is currently the main method of treating cerebral aneurysms, even with the improvement of endovascular therapy 
techniques in recent years. Treatment aims at complete occlusion of the lesion, which is not always feasible. Although appearing superior 
to endovascular treatment, microsurgical clipping may present varying percentages of incomplete occlusion. Such incidence may be 
reduced with the use of intraoperative vascular study. Some classifications were elaborated in an attempt to standardize the characteristics 
of residual lesions, but the classification criteria and terminology used in the studies remain vague and poorly documented, and there is 
no consensus for a uniform classification. Thus, there is also no agrément on which residual aneurysms should be treated. The aim of 
this study is to review the literature on residual lesions after microsurgery to treat cerebral aneurysms and how to proceed with them.
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spontaneous bleeding2,10,11. Sindou et al.3 highlight the 
cases of aneurysms considered “giant” or of difficult 
access, for which the benefits of control examination 
outweigh the risks inherent to invasive diagnostic pro-
cedures. The time required for the follow-up of these 
patients, however, is still not well defined in the liter-
ature1 and may be up to ten years.

Residual lesions should be evaluated based on 
imaging tests that allow for the best morphologi-
cal characterization. Cerebral arteriography is the 
method of choice, despite the risks associated with the 
procedure11-13. In addition to confirming the complete 
occlusion of aneurysms, it is the main exam to assess 
the presence of residual necks, follow the growth of 
lesions, detect incorrect positioning of clips, as well as 
diagnose the presence of new aneurysms14.15. Angiot-
omography and magnetic resonance angiography use 
noninvasive techniques for evaluating the vascular 
anatomy of the brain, but are less reliable to detect 
residual necks than angiography and should not be 
used alone to rule out lesions in order to avoid false 
negatives11.12.

Due to the morphological variety of aneurysms and 
formats of clips currently available, residual lesions 
may have different characteristics. Figure 1 outlines 
some possible presentations of residual necks due 
to incomplete clipping of the aneurysm, and Figure 
2 shows the arteriographies of the three illustrative 
cases. Several systems have been developed over the 
years in an attempt to standardize the characteris-
tics of residual lesions like these, but the classification 
criteria and the terminology used in different works 

METHODS

This is a descriptive study of the literature avail-
able in the Medline/PubMed databases. For the search, 
we used the English terms “intracranial aneurysm”, 
“microsurgical clipping”, “cerebral angiography”, and 
“aneurysm remnant”. The papers considered relevant 
were included in this review, as well as the works 
referenced therein, in order to sensitize the method. 
Duplicated papers were discarded.

DISCUSSION

The follow-up of patients with cerebral aneurysmal 
disease treated by microsurgery or endovascular tech-
nique must include, ideally, imaging control to identify 
the presence and growth of residual lesions as well as 
the emergence of new aneurysms5-7. This care should 
be provided particularly for young patients, who have 
greater life expectancy8.

The study by Dellaretti et al.4, conducted with 90 
patients treated by microsurgery, showed a likelihood 
of bleeding of residual necks of 0.38-0.79% per year 4, 
while the studies by David et al.8 and Jabbarli et al.1 
reported a risk of 1.5% and 1.9% per year, respectively. 
In addition to the risk of bleeding, in the casuistry 
presented by Brown et al.9, there was an increase in 
the size of residual lesions in 13.6% of the cases treated 
by microsurgery.

Thus, even in cases in which aneurysm clipping 
is considered complete in the intraoperative period 
and in the control angiography, long-term monitoring 
demonstrates there is a risk of lesion recurrence and 

FIGURE 1. 
SCHEMATIC 
REPRESENTATION 
OF BIFURCATION 
ANEURYSM OF 
THE MIDDLE 
CEREBRAL 
ARTERY, SHOWING 
DIFFERENT 
POSSIBILITIES OF 
RESIDUAL LESIONS 
(ADAPTED FROM 
SINDOU ET AL3 
AND DAVID ET 
AL8).
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remain vague and poorly documented16. The most 
famous and used system was developed by Sindou et 
al.3, in 1998, and separates the morphology of residual 
lesions into five categories: I - less than 50% of the 
neck of the aneurysm; II - over 50% of the neck of the 
aneurysm; III - residual lobe in a multilobed aneurys-
mal sac; IV - residual sec smaller than 75%; V - residual 
sac bigger than 75%. The division proposed establishes 
that lesions classified as I and II benefit less from a 
new procedure, while lesions III to V should be consid-
ered for microsurgical or endovascular retreatment3.

Another existing classification, proposed by David 
et al.8, in 1999, divides the residual aneurysms into 
two possible morphologies. In the dog ear residua vari-
ant, which corresponded to 8 of the 12 residual necks 
obtained in this study, a small residual portion of the 
aneurysm can be seen between the vessel and the 
clip, presenting an annual risk of hemorrhage of up to 
1.9%8. This would be the variant with a greater risk of 
in the short term. The other variant is the broad-based 
residua, in which the aneurysm encompasses a more 
extensive portion of the circumference of the vessel. 
Although no bleeding occurred in the lesions classi-
fied in the second subgroup, the study considered that 
the lesions of the broad-based residua type presented 
higher growth in comparison with the first variant8.

More recent systems have been proposed in an 
attempt to standardize the nomenclature and clas-
sification criteria, but none is completely validated 
or reliable; thus, there is no consensus in the cur-
rent literature16.

In the studies analyzed, the prevalence of reported 
residual lesions ranged from 1.6% to 42%1-3, which 
denotes great heterogeneity among the results. In 
the study by Sindou et al.3, published in 1998, 246 
patients were submitted to the surgical clipping of 305 
intracranial lesions, resulting in a percentage of 5.9% 
residual lesions. A more recent study by Jabbarli et al.1 
showed a percentage of 18.2% in the first postoperative 
control angiography1, corresponding to 112 incomplete 
clippings out of the 616 lesions treated. More recently, 
the use of intraoperative vascular study using indo-
cyanine green and the routine use of intraoperative 
subtraction angiography in hybrid operating rooms 
has contributed to the reduction in cases of incom-
plete microsurgical treatment of aneurysms17.18 and, 
although results are promising, such techniques are 
not available in most services.

From the advent of endovascular therapy for brain 
aneurysms, in the 1990s, the comparison between 

this new treatment modality and the microsurgical 
approach, previously established, became frequent1.19. 
One of the main divergent aspects between the tech-
niques is precisely the rate of complete and permanent 
aneurysm occlusion.

In the ISAT (International Subarachnoid Aneurysm 
Trial)20 study, published in 2005, 2,143 patients with 

FIGURE 2

FIGURE 2. ARTERIOGRAPHY OF CAROTID ARTERIES 
OBTAINED AFTER MICROSURGICAL TREATMENT OF 
CEREBRAL ANEURYSMS, SHOWING RESIDUAL LESIONS.
FIGURE A SHOWS THE INCOMPLETE CLIPPING OF 
THE OPHTHALMIC SEGMENT ANEURYSM OF THE 
INTERNAL CAROTID ARTERY; B SHOWS A RESIDUAL 
ANEURYSM IN THE M1 SEGMENT OF THE MIDDLE 
CEREBRAL ARTERY; C ILLUSTRATES A RESIDUAL 
LESION IN AN ANTERIOR INTERCONNECTING 
ANEURYSM COMPLEX (IMAGES WITH AND WITHOUT 
DIGITAL SUBTRACTION ARE REPRESENTED IN THE 
FIRST AND SECOND COLUMNS, RESPECTIVELY).
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RESUMO

A clipagem microcirúrgica é, atualmente, o principal método de tratamento dos aneurismas cerebrais, mesmo com o aprimoramento 
das técnicas de terapia endovascular nos últimos anos. O tratamento visa à oclusão completa da lesão, o que nem sempre é factível. 
Apesar de parecer superior ao tratamento endovascular, a clipagem microcirúrgica pode apresentar porcentagens variadas de oclusão 
incompleta. Tal incidência pode ser reduzida com utilização de estudo vascular intraoperatório. Algumas classificações foram elab-
oradas na tentativa de padronizar as características das lesões residuais, mas os critérios de classificação e a terminologia utilizados 
nos trabalhos mantêm-se vagos e pobremente documentados, não havendo consenso para uma classificação uniforme. Dessa forma, 
não há também concordância sobre quais aneurismas residuais devam ser submetidos a tratamento. O objetivo do presente estudo é 
realizar uma revisão da literatura a respeito das lesões residuais após microcirurgia para tratamento dos aneurismas cerebrais e como 
proceder diante dessas.

PALAVRAS-CHAVE: Aneurisma intracraniano. Angiografia cerebral. Microcirurgia. Falha de tratamento. Reoperação.

ruptured intracranial aneurysms were randomized 
to receive microsurgical or endovascular treatment. 
Among the cases submitted to endovascular therapy, 
follow-up angiographies showed 8% of residual necks, 
with 26% of subtotal occlusion, and 66% of total occlu-
sion. The angiographies performed in patients post-mi-
crosurgical clipping, on the other hand, showed a rate 
of 6% of incomplete occlusions, 12% of subtotal occlu-
sions, and 82% of complete occlusions.

In 2009, new data derived from the ISAT study 
were published regarding the long-term follow-up 
of patients14. With an average of nine years of angi-
ography follow-up, the study showed a higher rate 
of rebleeding in patients submitted to endovascular 
therapy in comparison to those who underwent the 
surgical approach, although no statistical difference 
was found between the groups regarding post-treat-
ment mortality from bleeding14. Curiously, the work 
by Yu et al.21 indicates that the residual aneurysms 
after microsurgery have a greater tendency of bleeding 
than after endovascular treatment.

More recently, a meta-analysis published by Li et 
al.19 that used four clinical trials and 23 observational 
studies on the two modalities of treatment showed 
greater benefits from microsurgical clipping for the 
complete occlusion of aneurysms and in reducing the 
risk of bleeding. Endovascular therapy showed posi-
tive results in patients with good preoperative status, 
but the technique was inferior to microsurgery in the 
main outcomes evaluated by the study19.

The indications for the treatment of residual 
lesions - either after microsurgery or embolization - 
are still controversial and lack of evidence to justify 
the risks of a new approach2. However, due to the risk 
of hemorrhage, David’s “dog-ear residua” lesions and 
Sindou’s classes IV and V should be evaluated carefully 
for retreatment aiming at their complete occlusion. 

Lesions with less risk of rebleeding must be fol-
lowed-up by imaging exams.

FINAL CONSIDERATIONS

The literature regarding the treatment of intra-
cranial aneurysms and the management of residual 
necks proved to be heterogeneous and inconclusive 
in several aspects, especially with regard to the 
monitoring, classification, and approach of resid-
ual lesions. Despite these differences, the revision 
of studies allows us to affirm that vascular studies 
based on neuroimaging methods are mandatory for 
follow-up after microsurgery to evaluate the com-
plete occlusion of the lesions and the emergence of 
new aneurysms. The rates of incomplete occlusion 
are variable but, in general, low. The treatment is 
indicated for residual lesions with a higher chance 
of rupture. For lesions of lower risk, a series of fol-
low-up imaging exams is recommended.
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Dear Editor,
We read the study by Zhu X-D et al.1 with great 

interest. The study demonstrated that miR-125a-5p 
could inhibit cancer stem cell phenotype and epithe-
lial to mesenchymal transition in glioblastoma. The 
author concluded that miR-125a-5p might be a novel 
therapy target for glioblastoma. This study disclosed 
the involvement of miRNA in the progression of glio-
blastoma, providing potential approaches for glioblas-
toma treatment and prevention. Considering the high 
prevalence and lethality of glioblastoma in the popula-
tion, it is of great clinical significance to explore novel 
therapeutic targets for glioblastoma treatment. How-
ever, in our opinion, more studies should be conducted 
so that the conclusion could be more convincing.

To begin with, different study groups have identi-
fied that lots of miRNAs play a vital role in glioblas-
toma pathogenesis2 and epithelial to mesenchymal 
transition3. Therefore, the bioinformatics method is a 
better way of finding different expressions of miRNAs 
between glioblastoma tissues and adjacent normal tis-
sues. Additionally, the results of scratch wound-heal-
ing motility assays and transwell migration assays 
should be displayed to confirm that miR-125a-5p may 

suppress migration and invasion of glioblastoma.
Although a large number of studies have revealed 

that miRNAs have different functions in the pathogen-
esis of various diseases, few miRNAs have been actu-
ally applied as a therapy target. The main advantage 
of the use of miRNAs as a therapy target is that they 
might influence different physiological and patholog-
ical conditions, including chronic inflammation and 
other non-tumor pathologies4. Therefore, further ani-
mal studies should be conducted to confirm the overall 
effect of miR-125a-5p on epithelial to mesenchymal 
transition in glioblastoma.
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