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EDITORIAL
https://doi.org/10.1590/1806-9282.20200813

Editorial policies of Brazilian
journals about guidelines

Renan Kleber Costa Teixeira'*

Faustino Chaves Calvo?

The guidelines or writing guides are protocols structured as a
check-list to improve the methodological quality of scientific
research by increasing its external validity, in addition to ensur-
ing an improved examination by reviewers, encouraging trans-
parency and minimizing the omission of critical information
in the method sections, inadequate reporting of adverse events,
and misleading result presentations'?.

In March 2020, instructions to authors of 95 Brazilian
biomedical journals found in the Scientific Electronic Library
Online collection were evaluated and divided into eight major
areas, namely:

1) Biomedicine;

2) Nursing;

3) Physiotherapy;

4) Medicine;

5) Muldidisciplinary;

6) Dentistry;

7) Collective Health; and

8) Others — other major areas that did not present at least

five journals in isolation.

The 27 guidelines included herein (AGREE, AMSTAR,
ARRIVE, CARE, CASE, CHEERS, CODE, CONSORT, COPE,
COREQ, GATHER, MIAME, MOOSE, PAIN, PREPARE,
PRISMA, PROCESS, RATS, REMARK, SAGER, SPIRIT,
SQUIRE, SRQR, STARD, STROBE, STROCSS, and TREND) in
the instructions to authors were evaluated. One point was attributed
to each guideline identified in the instructions to authors, and thus
the score of a journal varied from zero to 27 points.

, Antonio Leonardo Jatahi Calvalcanti Pimentel” @,
Maria Eduarda dos Santos Lopes Vasconcelos?
, Deivid Ramos dos Santos'

, Dario Santana Neto' @,
, Nayara Pontes de Araujo?

‘The mean score of guidelines per journal was 1.3442.27 guide-
lines, with zero being the lowest score and 11 the highest. A total
of 56 (58.94%) journals did not discriminate any guidelines
in the instructions to authors. This result indicates the need to
modify the editorial policies of Brazilian journals. When com-
pared with the world scenario®®, Brazilian journals are similar
to other journals, but inferior to high-impact journals, evidenc-
ing the importance of requesting these editorial guidelines.

When comparing major areas, nursing and physiotherapy
journals presented the best results, and biomedicine, multidisci-
plinary, and others had the worst results. This fact could be related
to how long the journal has been published as journals on the
newest major areas presented the worst results. However, there
is a need for more studies to confirm this conclusion.

No journal reported even half the protocols evaluated. The
five most present guidelines were CONSORT (28-29.47%),
PRISMA (26-27.37%), STROBE (15-15.79%), STARD (11—
11.58%), and COPE (8-8.42%). Four protocols (AGREE,
PREPARE, PROCESS, and STROCSS) were not mentioned
by any of the journals. The journals should not describe all the
guidelines already developed in their instructions to authors,
but they should at least indicate those that are related to their
area as well as the main study designs to ensure higher meth-
odological quality and reduce the reviewers’ work.

Overall, it is noticeable that Brazilian biomedical scientific
journals use a small number of guidelines in their instructions
to authors, and the ones that use them favor the oldest and
best-known protocols, showing a growth potential for Brazilian
biomedical science.

'Universidade do Estado do Para — Belém (PA), Brazil.
2Centro Universitario do Para — Belém (PA), Brazil.
3Universidade Federal do Para — Belém (PA), Brazil.
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LETTER TO THE EDITOR
https://doi.org/10.1590/1806-9282.20200897

Spontaneous Perforation of the Colon -
A possible Third Classification

Amanda Prado’

Dear Editor,

The article by Moon et al.! brings a very important differential
diagnosis of spontaneous perforation of the colon (SPC), pathology
seldom recognized by surgeons. The frequency of this emergency
condition may be underestimated and consequently rare reported.
SPC was first described in 18942, as being classified as stercoral or
idiopathic perforation®. Stercoral perforation of the large bowel
is a rare event (with less than 100 cases reported in the literature),
and idiopathic perforation is even more rarely reported.

A 46 years old white man was admitted complaining of
abdominal pain and distension in the past 2 days, partially relieved
with powdered magnesium sulfate. The pain worsened in the last
24 hours, without elimination of flatus or feces. He had a history
of arterial hypertension (treated with captopril and hydrochloro-
thiazide), alcohol and tobacco consumption, and chronic con-
stipation. Stercoral perforation usually occurs in patients with
chronic constipation'. The patient reported constipation in the
last 30 years, worsening in the last 9 years. During this period,
daily laxative use (powdered magnesium sulfate and senna leaves
compound) was necessary for symptom alleviation. He denied
previous hospitalization or surgery. In the admission, the patient
had no fever, presenting distended abdomen, diffuse abdomi-
nal pain and rebound tenderness on physical exam. Laboratory
tests showed 9600 leukocytes with 41% of younger white cells
(bands and metamyelocytes). An abdominal CT scan was per-
formed, showing a sigmoid wall perforation, no fecaloma, and
pneumoperitoneum (Figure 1). A laparotomy was indicated,
showing fecal peritonitis and sigmoid colon perforation, treated
with Hartmann’s procedure. No tumor, fecaloma, or diverticulo-
sis were found. The sigmoid colon had a hypertrophic muscular
wall and a narrowed lumen with a 0.5 cm circular perforation on
the antimesenteric tenia, with necrotic borders. Pathology anal-
ysis evidenced an area of necrosis on the antimesenteric sigmoid

border, precisely in the colic tenia. There were no signs of previous

, Ricardo Pedrini Cruz'*

pathologies, such as ulcers, or diverticula. Ciprofloxacin, metroni-
dazole and fluconazole were used for 15 days. He was discharged

without any complication. Colonoscopy was performed without

Figure 1. Abdominal CT showing a sigmoid wall perforation,
no fecaloma, and pneumoperitoneum (white arrows).

'Hospital Nossa Senhora da Conceicdo, Department of Surgical Oncology — Porto Alegre (RS), Brazil.
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Spontaneous Perforation of the Colon - A possible Third Classification

any abnormality. The bowel transit was reconstructed 2 months
after the first surgery. He reported improvement of constipa-
tion after sigmoid resection, without any constipation thereafter.

SPCis defined as a sudden perforation of the normal colon in
the absence of tumors, diverticulosis, or external injury’. Stercoral
perforation occurs more frequently on the antimesenteric border of
the rectosigmoid, an area more prone to ischemia because of ana-
tomical vascularization®. The SPC has been classified as stercoral
and idiopathic!% Stercoral perforations are those with rounded
shape perforation with more than 1 cm in diameter; the colon
should be full of stool, which diffuses to the abdominal cavity
through the perforation; microscopical examination should evi-
dence ischemia and necrosis of colonic mucosa leading to feculent
ulcer and acute inflammatory reaction surrounding the perfora-
tion site; and external injury or other diseases such as obstruction,
tumors, and diverticulosis must be excluded. The idiopathic SPC
occurs due to asymmetrical distribution of intraluminal pressure
at the pelvirectal angle in the absence of obvious impacted fecal
matter®. According to Kasahara et al.° idiopathic SPC has a linear
perforation and the feculent ulcer cannot be seen at microscopic
examination. Other characteristics are a clear mucosal edge that
does not extend to the serosa, and a regular broken end of the
muscular layer’. Our patient had chronic constipation with laxa-
tive abuse, a narrowed lumen with a hypertrophic muscular wall
in the sigmoid colon, and necrotic 0.5 cm diameter perforation
on the antimesenteric tenia without fecaloma. Although a higher
association with a layered-enhancing wall thickening was described
in the stercoral SPC', the absence of a fecaloma and a colon per-
foration of only 0.5 cm without surrounding acute inflamma-
tory reaction in the perforation site, prevent its classification as
stercoral SPC. The idiopathic SPC classification is neither possi-
ble: no linear perforation was evidenced and there is no evidence
that an asymmetrical distribution of intraluminal pressure at the

pelvirectal angle could be a reasonable explanation of the perfo-
ration. Moreover, the patient had bowel wall hypertrophy with a
narrowed lumen, aspects not present in the previous classifications.

Chronic constipation has an important association with indis-
criminate laxative use. There is some evidence about colon isch-
emia by hyperosmotic laxatives’, probably by the rapid shift of flu-
ids from the vascular space of the colonic wall circulation into the
luminal space resulting in local hypoperfusion. The mechanism of
bowel ischemia by stimulant laxatives is a combination of colon
motility stimulation with the increase of bowel luminal pressure,
decreasing consequently the colonic perfusion by splanchnic cir-
culation compression’. Our patient used senna leaves compound
(a nonspecific bowel laxative stimulant/irritant) and powdered
magnesium sulfate (a luminally active laxative agent). These lax-
atives may have contributed to impaired perfusion of the colon
wall, leading to its ischemia and spontaneous perforation.

In conclusion, there is probably another pathophysiolog-
ical mechanism that differs from those two described in the
literature. The SPC associated with chronic constipation and
laxative abuse is characterized by a narrowed sigmoid lumen,
hypertrophic bowel wall musculature, no fecaloma, and perfo-
ration on the antimesenteric taenia of sigmoid, in the absence
of other diseases (as tumors, diverticulosis, ulcers, or infection
signs). Many stercoral SPC reported in the literature may be
in fact, an SPC associated with laxative abuse.
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Stress management in Medicine

Valentina Coutinho Baldoto Gava Chakr'*

SUMMARY

Stress and burnout can result in errors, reduction in patient safety, and decreased productivity. They can cause absenteeism, depression,

destructive behavior, alcohol, drug abuse, and even suicide. Several factors lead to professional stress, many of which are out of one’s

control, thus making intervention impossible. Physicians often neglect their health and ignore stress and burnout. They often deny the

existence of stress as a way of adapting to it, which is an ineffective method of coping with this problem that can lead to negative coping

strategies. For managing stress and burnout, it is paramount to recognize situations/conditions that may trigger them, identify their

signs, and invest in well-being strategies. In this article, well-being promotion is addressed with a focus on strategies that can be used

at the individual level. Topics such as stress management and resilience should be valued in medical training and profession. As long as

they form a part of the “hidden curriculum”, well-being will continue to be undervalued, when in fact it should be seen as fundamental

to the health of professionals and patients.

KEYWORDS: Mental health. Occupational stress. Psychological burnout. Psychological resilience. Physicians. Medicine.

Stress does not discriminate when it comes to occupation, career
length, or seniority and no health professional is immune to it'.
Stress and burnout can result in errors (since they affect atten-
tion, concentration, and decision-making ability), reduction
in patient safety, and decreased productivity. They can cause
absenteeism, depression, destructive behavior, alcohol, and
drug abuse, and even suicide??.

Stress is a complex phenomenon composed of three key
elements: source (stressors), effects, and individual differences®.

Stressors can be classified as being extrinsic and intrinsic’.
Extrinsic factors include the following: high goals at work/col-
lege; excessive work/study hours; lack of resources required to
do a good job; lack of socialization, good relationships, and
support at work; sexual/racial discrimination; inadequate time
for sleep; lack of proper feedback; lack of work recognition and
autonomy; conflicts between personal values and organizational

values; excessive bureaucracy; increased responsibility (espe-
cially for residents); and negative events in one’s personal life.
Intrinsic factors include the following: being extremely self-de-
manding (perfectionism); denying vulnerability (denying stress
or having difficulty recognizing it); being overly meticulous,
idealistic, controlling, and/or self-critical; lack of determina-
tion; low self-esteem and self-confidence; pessimism; and feel-
ing that one’s work is meaningless"*>°. Traits such as compul-
sion, guilt, and self-denial (reflected as self-care negligence) can
contribute to success in medical training. However, eventually,
they become harmful’. Some personality types are risk factors
for stress, such as neurotic personalities. Individuals with this
personality type are usually nervous, oversensitive, tense, con-
cerned, and have low frustration tolerance’.

Stress becomes harmful when the person realizes that they
are not able to deal with excessive demands and when adaptive
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responses become counterproductive, leading to decreased per-
formance'. Stress also affects the learning process because it has
a negative impact on memory. Stressful situations are internally
evaluated for damage, loss, threat, or challenge based on the
person’s capabilities and resources when facing such situations.
The confrontation process comes from the individual’s efforts
to balance demands with their available internal resources.
In addition, the emotional experience of stress is influenced
by the cognitive assessment of demand versus coping capac-
ity. This explains why some stressors are seen as positive (chal-
lenges), while others are seen as negative (threat or damage).
Stress is influenced by personal characteristics including emo-
tions, self-esteem, and resilience. People can experience com-
pletely different emotions from a stressful situation, even when
the external stressors are identical®.

Longstanding, unresolved stress can result in burnout.
This occurs when meaningful and challenging work becomes
unpleasant and no longer brings satisfaction, when enthusiasm
gives way to emotional exhaustion, and when effectiveness turns
to inefficiency. Physicians experiencing burnout have reduced
capacity to feel compassion and to practice empathy, in addi-
tion to having less time and ability to support their patients"?.

Many physicians neglect their health and ignore stress and
burnout. They often deny stress as a way of adapting to it, which
is an ineffective method of coping with this problem that can
lead to negative coping strategies. Some physicians simply have
trouble realizing they are under stress and suffering from burn-
out, which is also harmful®.

Therefore, for managing stress and burnout, it is paramount
to recognize situations/conditions that may trigger them (to
avoid them when possible), as well as identifying their signs
as shown below"’.

*  Stress characteristics: isolation, retraction/introversion,
rumination, procrastination, anger, crying easily, self-de-
preciation, excessive caution, lack of enthusiasm, reluc-
tance to ask for help, inflexibility, difficulty in taking
rest breaks, difficulty in concentration, irritability.
Burnout characteristics: excessive emotional exhaus-
tion, cynicism, loss of empathy, detachment (treating
patients coldly and like objects), indifference and apa-
thy towards work, feelings of failure and incompetence

(even if they are not real), not feeling fulfilled at work.

Unfortunately, a lot of stressors are out of one’s control
making intervention impossible. Thus, to manage stress, efforts
should be focused on controllable elements that can promote
resilience and improve global well-being"!!.

When experiencing a stressful situation, self-reflection and
self-awareness are fundamental, either individually, or with the
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help of friends, co-workers, a mentor, or a mental health pro-
fessional'”. Self-awareness means being aware of one’s thoughts,
emotions, and behaviors. It is essential for developing cogni-
tive flexibility, which is the ability to mentally adapt to chal-
lenging situations, to accept that mistakes can happen, and to
deal with uncertainties'.

The following questions can help in the practice of self-re-
flection and self-awareness: How have I faced difficult situa-
tions and succeeded in dealing with them? What has worked
out, despite these difficulties? What was decisive for overcom-
ing these situations? Why haven’t I dealt so well with other sit-
uations (e.g., skipping meals, not having enough time to rest)?
What were the difficulties (e.g., lack of time management and
establishment of priorities)? Which signs have demonstrated
that I am not coping well with a situation (e.g., feeling frus-
trated, tired, irritated, having headaches and/or muscle con-
tractures)'”? Some people believe that keeping a diary may be
useful for self-reflection'.

Using the wheel of life tool is an interesting exercise to
assist in the process of self-awareness and in the development
of strategies to establish an action plan for lessening the impact
of stress on the person. A wheel of life is made of pre-defined
domains that represent ways of describing life. Each domain
should be classified according to its degree of satisfaction. For
example, if the social life domain is classified as 7, its numbers
from 0 to 7 are colored. Ranking all of the domains will result
in a complete overview of the wheel of life. In this way, the focus
will be on those areas that need to be improved and what can
be done to improve them’. Within the health domain, there
are issues such as the adequate amount of sleep, nutrition, and
exercise'?. For resident physicians, in particular, the wheel of life
is usually found to be unbalanced, because their investment in
professional growth affects other areas related to family, social
life, physical and mental health, spirituality, and finances®.

It has been noted that resilience is fundamental to be able
to deal with stress. Resilience is the ability to overcome and
recover from adversities, to bend rather than break, and to
persevere and adapt when circumstances are difficult. It is the
ability to develop and to adapt to challenges and to discover
new ways to move forward without negative consequences for
individual well-being. Improving resilience results in learning
how to deal with stress in a way that protects mental health.
A person with good resilience has the ability not only to sur-
vive troubled times but also to boost personal and profes-
sional development'. Optimism and flexibility are import-
ant for resilience®. Some techniques that have been proven to
increase the level of optimism are sharing good news, reflect-
ing on daily successes and achievements, and showing people
gratitude whether personally or in writing. In addition, other
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factors that can contribute to greater resilience are a sense of
purpose and meaning to life, high-quality leisure time, and a
sense of humor'2
Actions that provide well-being should be promoted to avoid
stress. Below are five key attitudes for promoting well-being':
1. Connect: It is important to have support from family,
friends, co-workers, and/or mentors. Reliable social rela-
tions (family, friends) bring a sense of safety so that indi-
viduals can be “themselves”, providing a stress outlet™'%.
Good relationships help build a sense of belonging and
create opportunities to share positive experiences and
to provide and receive emotional support. Some rec-
ommendations could be: have dinner with the family;
meet friends you haven't seen in a while; have lunch with
a co-worker; have a conversation or play a game with
friends/family instead of watching TV; visit a friend or
family member who needs help; volunteer; make video
calls, and avoid keeping in touch only through text mes-

sages on social media channels''¢

. In general, physicians
neither support each other nor provide positive feedback
(acknowledgments, compliments) to co-workers. In this
sense, a change of attitude contributes to improving the
quality of relationships in the workplace'.

Be active: Physical activity reduces the intensity of
emotions related to stress and increases self-esteem.
Any physical activity is better than none. Physical exer-
cise can release adrenaline (such as aerobic activities) or
bring relaxation (such as eastern body-mind practices).
People should try to be active every day, turning it into
a habit. Doing exercise while listening to music or a
podcast, in a group, or with the help of applications,
helps to maintain motivation'"!.

Be aware: People should use mindfulness to develop an
awareness of their internal, emotional, and cognitive
processes, as well as of their environment. This prac-
tice identifies stressors by their early signs and helps
to balance emotions. It also ensures that actions are

taken that optimize well-being before it is too late"!>4,

An important part of mindfulness is the reconnection
with present thoughts and feelings. Being aware of our
thoughts makes it easier to analyze their influence on
our behavior'. By promoting professional and personal
development, we understand more deeply our life his-
tory, experiences, personality, and how we see ourselves
in comparison to how others see us. All of these factors
influence our behavior and understanding their results
in better management'2. Many free applications assist in
mindfulness practice, some of which are recommended by
the United Kingdom National Health Service (NHS)".
Learn new things: Having a proactive attitude to seek-
ing out challenges reduces stress. Learning new things
improves self-confidence and self-esteem, and helps to
build a sense of purpose and connections with other
people. Some examples are: learning a new sport, a new
language, or a new hobby, cooking a new dish, trying
to do things on your own (like fixing a bicycle or hem-
ming pants), and taking on new responsibilities at work.
Using mistakes as learning experiences help to overcome
their negative effects on a person’s well-being!!"14.

Help others: Devoting time and compassion to co-work-
ers and patients prevents burnout because it creates
positive feelings and a sense of reward. It also builds a
sense of purpose and helps a person to connect with
people. Other ways of helping include spending time
with friends or relatives who need support or company,
and asking how a friend, a co-worker, or relative is, and

listening to them!!14,

Finally, it is important to emphasize that unhealthy habits
should not be used (use of alcohol, cigarettes, and caffeine) as
a means of coping with stress''.

Topics such as stress management and resilience should be
valued in medical training and profession'®. As long as they
form part of the “hidden curriculum”, well-being will continue
to be undervalued, when in fact it should be seen as fundamen-
tal to the health of professionals and patients.
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Eruptive vellus hair cyst syndrome or
exuberant atypical keratosis pilaris?

Bruno de Oliveira Rocha'#34*

, Humberto Vieira Calmon de Siqueira® @,

Juliana Dumét Fernandes’

Dear Editor,

A generally healthy 35-year-old man presented with com-
plaints of trunk skin lesions since his early childhood. He reported
no symptoms and lesions were stable so far. Clinical examina-
tion revealed slightly hyperchromic, multiple, and disseminated
perifollicular small papules on the anterior aspect of the trunk
(Figure 1). No lesions were found at any other place on full-
body skin examination. Eruptive vellus hair cyst (EVHC) syn-
drome was considered as a main diagnostic hypothesis, but the
patient declined to undergo a skin biopsy for diagnostic con-

firmation. Treatment with a compounding cream of 20% urea

Figure 1. (a) shows the patient’s frontal aspect of the trunk,
covered by slightly hyperchromic, multiple, and disseminated
perifollicular small papules on the anterior aspect of the
trunk; (b) presents a closer view of skin lesions.

plus 5% salicylic acid was prescribed and the patient reported
moderate improvement after 3 months of use.

EVHC, firstly described by Esterly et al. is consid-
ered a rare condition that affects equally different genders
and ethnicities1-3. There is a predilection to adolescents and
young adults2, as in the current report. Even though most
reports present sporadically, some believe its pathogenesis
comes from autosomal dominant inheritance and follicular
occlusion by keratin and folding of multiple vellus hairs2-
4. Clinical features are as described in our patient and can
affect limbs, face, abdomen, gluteal and genital region, as
well as the trunk2,4. Keratin-17 mutations were described
on EVHC patients5.

Clinical differential diagnosis of EVHC includes keratosis
pilaris, acneiform eruptions, steatocystoma multiplex, milia,
contagious mollusk, and folliculitis2-5. Definitive diagnosis
is confirmed by skin biopsy exam1-5. Our patient did not
want to undergo a skin biopsy because of personal concerns
with scar raising. Thus, the exact diagnosis of the current case
remains unclear.

As for clinical practice, though, we considered an exuber-
ant and atypical form of keratosis pilaris as the main differ-
ential diagnosis for the current case, given its presentation.
Both conditions are benign skin lesions and may be managed
with topical keratolytic agents, such as urea, retinoids, salicylic
acid, and lactic acid2,4,5. Laser, surgical and oral treatment is
also described, but with limited results5.

This communication aims to stress that even though
without a precise and definitive diagnosis, the current case
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examples a patient with skin lesions that invasive investiga-
tion would not lead to a better therapeutic decision or prog-
nostic statement. We agree that microscopic examination of
lesions would enrich this report. However, authors consider it
noteworthy to say that complementary investigation should
be done wisely, and patients’ choices on refusing procedures
must be respected, as well as daily practice skin conditions
investigation should be oriented by well-established clinical,
therapeutic and prognostic criterion. Additionally, we have
to say that EHVC may be considered as a rare syndrome due

to underdiagnosed, histopathological-confirmed cases, as the
current communication.
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The impact of COVID-19 and social avoidance in
urgent and emergency surgeries — will a delay in
diagnosis result in perioperative complications?
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SUMMARY

OBJECTIVE: The sudden COVID-19 outbreak has changed our health system. Physicians had to face the challenge of treating a large
number of critically ill patients with a new disease and also maintain the essential healthcare services functioning properly. To prevent
disease dissemination, authorities instructed people to stay at home and seek medical care only if they experienced respiratory distress.
However, there are concerns those patients did not seek necessary health care because of these orientations. This study aims to see how
the pandemic has influenced the severity of the disease, complication, and mortality of patients undergoing emergency cholecystectomy
and appendectomy.

METHODS: Retrospective review of medical records of patients admitted to the emergency department and undergoing to cholecystectomy
and appendicectomy in the periods from March to May 2019 and 2020.

RESULTS: We observed that COVID-19 did not change the severity of presentation or the outcome of patients with gallbladder disease,
but caused a 24.2% increase in the prevalence of complicated appendicitis (p<0.05). However, disagreeing with what was expected,
we did not identify a greater number of perioperative complications in patients undergoing an appendectomy.

CONCLUSION: Therefore, it seems that in a university tertiary referral center COVID-19 did not influence the management and outcome

of inflammatory diseases treated in the surgical emergency department.
KEYWORDS: COVID-19. Pandemics. Surgery. Emergency. SARS-CoV-2. Appendectomy. Cholecystectomy.

INTRODUCTION
The COVID-19 outbreak has affected healthcare systems across
the world, and Brazil was not an exception - the country was
one of the epicenters of the disease for months. In this con-
text, as well as in other services worldwide, we hypothesized an
increase in the severity of other pathologies, probably due to
the delay in seeking medical care due to the isolation and fear
of exposure to the hospital environment'. In addition, due to

the sharp increase in the demand for medical services, mainly

for emergency and intensive care units, the health system was
saturated and there was a consequent difficulty in accessing care.

Among the main causes for seeking urgent care and emer-
gency medical care are acute appendicitis (AA) and gallbladder
diseases (GBD)?, which can serve as a “thermometer” for the
emergency surgical service.

Gallbladder lithiasis is a common condition, with a prev-
alence of 72% in the literature described in the general popu-

lation?. The most common complication of this pathology is
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The impact of COVID-19 in emergency surgeries

acute cholecystitis (7-11%) and typically appears in patients
in whom cholelithiasis is symptomatic®. The most serious com-
plication in this context is perforation, but it is rare and occurs
most commonly in men’. In the GBD group, the benefits of
early surgery (within 24 to 72 hours of symptoms) have already
been well documented in the medical literature®, but achieving
this “better” treatment during the pandemic may be difficult.

AA is the most common reason for an urgent abdominal
operation, with a lifetime incidence of 7-15%"%7%. The risk of
complications seems to be directly related to the duration of
symptoms, being higher after 36 hours, in addition to being
influenced by age and comorbidities’.

Thus, we chose to study these pathologies to determine whether
there was an impact of COVID-19 on the severity and perioperative
complications of patients in the surgical emergency of a university
hospital in southern Brazil. We evaluated patients that were not
infected with coronavirus but were affected by the impact of social
isolation and service saturation, with the hypothesis of an increase

in severe cases and a consequent greater number of complications.

METHODS

Retrospective review of medical records of patients admitted to
the emergency department and undergoing laparoscopic cho-
lecystectomy due to cholecystitis or cholelithiasis with refrac-
tory pain and laparoscopic or conventional appendectomy for
treatment of appendicitis at the Hospital de Clinicas de Porto
Alegre from March to May 2019 (our control group, showing
how the diseases used to present in previous years) and from
March to May 2020 (with the influence of lockdown and social
restrictions imposed by the government). The following variables
were analyzed: gender, age, time of symptom until medical care,
comorbidities, surgical findings, and perioperative complica-
tions. The severity of intraoperative findings was assessed using
the Parkland scale’ — for laparoscopic cholecystectomy — and
those who underwent appendectomy were divided according to
the intraoperative macroscopic findings into uncomplicated AA
(catarrhal, phlegmonous, and ulcer-phlegmonous) and compli-

cated AA (suppurative, gangrenous, and perforated). The only

Table 1. Severity of intraoperative findings.

exclusion criterion was being under 15 years old at the time of
surgery. For statistical analysis, Chi-Square and Mann-Whitney
tests were used using SPSS software version 23.0.

RESULTS

A total of 301 medical records of patients undergoing lapa-
roscopic cholecystectomy and laparoscopic and conventional
appendectomy were evaluated. In the period from March to
April 2019, a total of 31 surgeries for the treatment of AA and
152 GBD were performed, while for the same period in 2020,
40 and 78 were performed respectively.

The profile of the patients was similar between the two years:
age, comorbidities, and sex remained within the same pattern.
For patients with AA in 2019, 17 (54.8%) were men and the
average age of these patients was 31.7 (£13.4). In 2020, 26
patients (65%) were men and the average age was 36.3 (£17.1).
For patients with GBD in 2019, 37 (24.3%) were men and their
average age was 52.1 (£15.5). In 2020, 20 patients (25.3%)
were men with an average age of 46.4 (£17.9).

The difference of comorbidities between the groups after
controlling for potentially confounding variables such as age,
gender, alcoholism, smoking, neoplastic disease, immuno-
suppression, diabetes, hypertension, renal dysfunction, liver
dysfunction, and cardiopulmonary disease in the analysis, was
statistically insignificant and the most prevalent being systemic
arterial hypertension. The time from symptoms to medical eval-
uation for GBD was significantly shorter in 2020 (p=0.003),
on the other hand, the time from symptoms to medical evalu-
ation for AA did not present significant differences (p=0.650).

The most prevalent intraoperative findings were Parkland
grade 1 to 3 for GBD in both years studied. Complicated AA
was found in 50% of cases in 2020 and only in 25.8% in 2019,
a finding with statistical significance (p<0.05) (Table 1).

The rates of perioperative complications were 15% in 2019
and 6.8% in 2020 after cholecystectomy (p = 0.153) and, in
appendectomy, the rate was 25.8% in 2019 and 12.5% in
2020 (p=0.259). The most prevalent complication was of pul-
monary origin in both years for both procedures (Table 2).

Cholecystectomy Appendicectomy
2019 2020 2019 2020

Uncomplicated (%) 127 (86.6)

67 (85.9)

23(74.2) 20 (50)

Complicated (%) 25 (16.4)

11(14.1)

8(25.8) 20 (50)

p-value Not significant

<0,05
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Regarding the severity of this complication, no significant dif-
ferences were found in the present study (Table 3). The length
of hospitalization was an average of 2 days in 2019 and 3 days
in 2020 for both procedures (p=0.122 for cholecystectomy and
p=0.455 for appendectomy).

DISCUSSION
In March 2020, the World Health Organization declared the
COVID-19 outbreak a global pandemic®. During the pandemic,
health systems around the world faced the need to reorganize
to deal with a new disease and, at the same time, maintain the
provision of essential health services. However, due to over-
crowding, the risk of system collapse and the need to prioritize

Table 2. Postoperative complications.

- " licati Cholecystectomy
ostoperative complications
2019 2020

care for the most serious patients, some diseases were left in
the “background”. Patriti et. al. reports that in Italy “80% of
11

surgical departments changed their practices™, this reality was
also present in Brazil, causing a greater chance of delay in the
diagnosis and surgical procedure of several pathologies.
Government officials advised patients with fever to stay
in isolation at home and go to the emergency room only in
case they had breathing difficulties. This was of paramount
importance for controlling the spread of the disease and
reducing the lines in healthcare services. However, some
patients did not have a fever due to COVID-19, but due
to abdominal inflammatory / infectious disease, which may
have worsened the clinical condition before an adequate

medical evaluation.

Appendicectomy
2019 2020

Adynamic ileus (%) 1(1.4) NS 2 (6.5) (2.5) NS
Bruise (%) 2(1.3) 0 NS 0 0 -
Seroma (%) 4 (2.6) 0 NS 3(9.7) 1(2.5) NS
Surgical wound infection (%) 2(1.3) 0 NS 3(9.7) 0 NS
Deep infection (%) 3(2.0) 0 NS 1(3.2) 1(2.5) NS
Aponeurosis dehiscence (%) 0 1(1.4) NS 0 0 -
Bleeding with transfusion (%) 2(1.3) 0 NS 0 0 -
Pulmonary complication* (%) 57 (37.5) 3(4.1) p<0.05 | 12 (38.7) (2.5) p<0.05
Arrhythmia (%) 1(0.7) 0 NS 0 0 NS
Deep vein thrombosis (%) 0 0 - 0 1(2.5) NS
Stroke (%) 0 0 - 0 0 -
Others (%) 12 (7.9) 0 NS 1(3.2) 1(2.5) NS

NS: not significant.

Table 3. Severity of complication.

Severity of Complication

Cholecystectomy

Appendectomy

NS

Hassle free (%) 126 (82.9)| 70(95.9) 24 (77.4) | 35(87.5)
Delay of discharge or need for readmission (%) 8(11.8) | 2(2.7) NS 6(19.4) 3(7.5) NS
New invasive procedure (%) 1(0.7) 1(1,4) NS 1(3.2) 0 NS
ICU readmission (%) 4 (2.6) 0 NS 0 2 (5.0 NS
Death (%) 3(2.0) 0 NS 0 0 NS
NS: not significant.
357
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Although the number of appendectomies remained similar
between the periods analyzed, the number of cholecystecto-
mies was influenced by the pandemic. This fact occurred due
to a reduction in the number of cases referred to the service
(reference in COVID-19).

In our sample, no statistically significant differences were
found in the assessed items (severity of presentation, periop-
erative complications, length of hospitalization) in the period
of laparoscopic cholecystectomies. There was no delay in the
diagnosis of acute conditions, although the diagnosis time
was significantly shorter. This fact can be easily explained by
the inclusion of pathologies without inflammation, such as
refractory symptomatic cholelithiasis and by having main-
tained the procedures in patients with comorbidities, which
would not be recommended to postpone until after the pan-
demic. In addition, fear of coronavirus infection and mis-
information left the general population more aware of any
symptoms, inhibiting home management with symptomatic
patients in respiratory conditions or abdominal pain, mainly.
In addition to this, even though it is difficult to prove, the
dietary change due to long-term homestay may have con-
tributed to an increase in cases of symptomatic cholelithiasis
and acute cholecystitis in patients who previously waited for
elective surgery.

For intraoperative findings in laparoscopic cholecystectomy,
our numbers are compatible with those described in the lit-
erature (about 65% in mild degree, 30% in moderate degree
and 5% in severe degree)’. The reported incidence of trans-op-
erative complications related to the gallbladder is 10-40%'?%,
this number is lower than described in the literature (14.5%
in 2019 and 6.8% in 2020).

The relationship between duration of symptoms and the
risk of progression to complicated AA has been demonstrated
in several studies>'?. AA has a 5% increase in the risk of per-
foration every 12 hours after 36 hours, especially in young
patients and those over the age of 50"'%. As complicated acute
appendicitis is an independent risk factor for the formation of
surgical site abscess after laparoscopic appendectomy and mor-
tality is <0.1% in uncomplicated AA and reaches 5% in the
case of perforation, early diagnosis is of great importance"*'.
In the present study, complicated AA was diagnosed in more
cases during the pandemic, however, the time spent before
seeking medical care and the execution of treatment were sim-
ilar. In addition, even with a percentage increase of 24.2% in
severe cases (p<0.05), there was no change in the incidence
of perioperative complications, mortality or increased length
of hospital stay compared to the previous year, as shown in
the results.
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During the peak of COVID-19 in Italy, there was a
reduction in the number of urgent cases, at the expense of
an increase in severity, attributed to the delay in diagnosis'.
Here in Brazil, despite the small number of cases, we man-
aged to reach the same result in the evaluation of patients
with AA, but not in cases of GBD, however, we can assume
that in GBD there are more biases and that a larger study
should be enlightening.

Contrary to the main findings in the literature, we found
no difference in the incidence of perioperative complications,
increased length of hospital stay, or mortality between uncom-
plicated and complicated AA. Regarding GBD, our data are
consistent with those in the literature, maintaining the pattern
of early treatment and treatment results.

CONCLUSIONS

In this paper, it was possible to identify the increase in the
severity of presentation of AA occurrences during COVID-19.
However, the same effect was not observed in GBD. Despite these
findings in patients with AA, the repercussions were not harmful
to the patients and the outcomes were similar to the previous year.

This study was carried out in a university hospital in the
south of Brazil that is renowned for treating COVID-19
patients. The study shows a short period of observation because
we selected the moment of greatest restriction and social iso-
lation. Possibly the data found here were influenced by this
factor and to circumvent this bias larger and multicenter stud-
ies are necessary.

The small number of patients in this study increases the
chance of type two error for most of our results and there is a
risk of some patients who underwent cholecystectomy due to
cholelithiasis has been included in our sample. Further studies

and larger samples are required to understand better the impact
of the COVID-19 worldwide.
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The effect of treatment of obstructive sleep
apnea syndrome on overactive bladder symptoms

Mutlu Deger'* @, Ozgur Surmelioglu? ©, Sedat Kuleci® @, Nebil Akdogan' @,
Muhammed Dagkiran? @, llda Tanrisever? @, Sevinc Puren Yucel* @, Volkan Izol'

SUMMARY

OBJECTIVE: To evaluate the effect of the treatment of obstructive sleep apnea syndrome on overactive bladder symptoms.
METHODS: All patients who applied to the outpatient clinic with complaints of snoring and apnea were evaluated by polysomnography
between years 2017 and 2019. obstructive sleep apnea syndrome severity was evaluated according to the apnea-hypopnea-index.
Al patients were filled with questionnaire form as overactive bladder symptoms score, international quality of life, international consultation
on incontinence questionnaire short-form, and 3-day bladder diary before polysomnography and three months after continuous positive
airway pressure therapy and surgical treatment.

RESULTS: A total of 125 patients, 34 (27.2%) patients with mild obstructive sleep apnea syndrome, 27 (21.6%) patients with moderate
obstructive sleep apnea syndrome, and 64 (51.2) patients with severe obstructive sleep apnea syndrome were included in the study.
The prevalence of overactive bladder symptoms in three obstructive sleep apnea syndrome groups were 67.6, 53.8, and 48.4%, respectively,
and there was no statistical difference between the groups (p=0.190). obstructive sleep apnea syndrome treatment such as surgical treatment
or continuous positive airway pressure therapy was applied to 45.5% (31 patients) patients with obstructive sleep apnea syndrome and
overactive bladder. Three months after treatment, the overactive bladder symptoms score significantly decreased from 16.1+7.9-12.8049.82,
international quality of life was significantly increased from 105.0+23.2-110.4422.2, and incontinence questionnaire short-form decreased
from 11.944.0-10.445.6 (p=0.009, p=0.023, and p=0.248, respectively). There was a significant decrease between before and after
treatment in terms of mean day-time frequency and mean urgency episodes of patients (p=0.007, p=0.002).

CONCLUSIONS: Both surgery and continuous positive airway pressure treatment of obstructive sleep apnea syndrome improved overactive
bladder symptoms, overactive bladder symptoms score, international quality of life, day-time frequency, and urgency episodes.
KEYWORDS: Sleep apnea, obstructive. Urinary bladder, overactive. Continuous positive airway pressure.

INTRODUCTION (PSG), which measures the apnea-hypopnea index (AHI)?.
Obstructive sleep apnea syndrome (OSAS) is defined as com- AHTI is defined as the sum of apneas and hypopneas per hour
plete or partial obstruction of the upper respiratory tract during of sleep, and OSAS can be classified as mild, moderate, and
sleep, resulting in airflow reduction or cessation'. The stan- severe according to AHI?. In the treatment of patients with

dard method for diagnosis of OSAS is polysomnography OSAS, lifestyle changes, oral cavity tools, medical treatment,
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surgical treatment, and continuous positive airway pressure
(CPAP) therapy are used*.

Opveractive bladder (OAB) prevalence rates range from 49.6
to 79.3% in patients with OSAS>®. Despite extensive study,
the etiopathogenesis of OAB has not been clearly explained,
and the relationship between OSAS and OAB is still under
investigation®’. Some studies have explained the relationship
between OSAS and OAB by urinary visceral dysfunction caused
by hypoxia. However, the effect of severity and treatment of
OSAS on the improvement of OAB in patients with OSAS is
still unclear and the prevalence studies of OAB in OSAS patients
are quite limited™®®.

In this study, the prevalence of OAB in OSAS severity and

the effect of disease treatment on OAB symptoms were evaluated.

METHODS

Patients who applied to the outpatient clinic with complaints of
snoring and apnea were retrospectively evaluated by PSG after
routine otorhinolaryngologic examinations between years 2018
and 2019. Patients diagnosed and treated with benign prostate
hyperplasia, interstitial cystitis, neurogenic urinary bladder, uri-
nary tract infection, hematuria, previous urogenital operations,
neurological disorders, patients who were taking anticholiner-
gic, ol-blockers and 50t-reductase inhibitor, patients who had
inadequate and incomplete tests, and patients with AHI score
below 5 were excluded from the study.

PSG tests of patients were performed at the sleep labora-
tory of Cukurova University, School of Medicine, Department
of Chest. The severity of OSAS was determined AHI (mean
number of apnea+hypopnea per hour of sleep). In this study,
AHI was classified as mild (5-15), moderate (16-30), and
severe (>30)°. Patients were offered CPAP therapy or surgery
according to OSAS severity and patients’ clinic.

All patients who applied to the Sleep Disorders Center were
filled with a 3-day bladder diary and before PSG was performed
and 3 months after CPAP therapy and surgery treatment, all
patients were filled with questionnaire form as Overactive
Bladder Symptoms Score (OAB-V8), International Consultation
on Incontinence Questionnaire Short-Form (ICIQ-SF), and
International Quality of Life (I-QOL).

An overactive bladder questionnaire (OAB-q) consists of
33 questions is the first questionnaire form specific to OAB
disease and can be used in both wet and dry OAB patients'.
OAB-V8 consists of the first 8 questions of OAB-q evaluat-
ing the daytime frequency, nighttime frequency, urgency, and
emergency incontinence and recommended as OAB screen-
ing and awareness test'!. OAB-V8 is preferred for its ease of
use in clinical practice. Patients with a total OAB-V8 score 28
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were considered to be OAB patients'. In our study, OAB was
defined as 28 points on the OAB-V8.

[-QOL is a 22-item questionnaire form into 3 subscales:
Avoidance and Limiting Behavior (eight items), Psychosocial
Impacts (nine items), and Social Embarrassment (five items).
The total I-QOL is calculated by summing the unweighted
item score and transforming them to a 100 point scale where
0=most severe, and 100=no problem.

The ICIQ-SF is formed of six items in the past 4 weeks that
evaluate urinary continence. Scores range from 0 to 21 points.
Only it was filled by patients with urge incontinence.

In this study, OAB-V8, I-QOL, ICIQ-SE, and nocturia
of the patients were compared according to OSAS severity,
whose parameters were compared before and 3 months after
treatment of OSAS.

Statistical analysis

All analyses were performed using IBM SPSS Statistics statisti-
cal software package, Version 20.0. y* test was used to compare
categorical variables between the groups. For comparison of
continuous variables between two groups, the Mann-Whitney
U test was used. To compare two related continuous variables,
Wilcoxon Signed Rank test or the Repeated Measurements
Analysis were used, where appropriate. For comparison of more
than two groups, Oneway ANOVA or Kruskal Wallis test was
used. The statistical level of significance for all tests was con-
sidered to be 0.05.

RESULTS

A total of 125 patients with the mean age of 49.9+11.6 years
(range 25-81 years) were included in the study. Of them, 98
(78.4%) were male and 27 (21.6%) were females (p=0.013).
Patients were classified according to AHI; 34 (27.2%) patients
had mild OSAS, 27 (21.6%) had moderate, and 64 (51.2%)
had severe OSAS. The mean AHI of mild, moderate, and
severe OSAS groups were 8.1+2.9, 24.0£9.3, and 55.8£19.6,
respectively (p<0.001). A comparison of demographic and clin-
ical characteristics between the OSAS groups are presented in
Table 1. Gender, age, diabetes mellicus (DM), hypertension
(HT), smoking, and alcohol do not differ statistically between
the OSAS groups (p>0.05).

Opveractive bladder was observed in 68 patients (54.4%).
Urge urinary incontinence was present in 22 (32.3%) of patients
with OAB. The mean AHI value of 68 patients with OAB was
34.9127.2. The prevalence of OAB in three groups of OSAS
were 67.6, 53.8, and 48.4%, respectively (p=0.190). The mean
OAB-V8 of patients with OAB was 16.918.3 and no signifi-

cant difference in patients’ OAB-V8 scores was found between
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Table 1. Baseline characteristics of the study population.

OSAS severity

Mild Moderate Severe value
(n=34) (n=27) (n=64) P

- 8.142.9 24.0£9.3 55.8+19.6 o
7.0 (5.0-15.0) 22.0(12.0-61.0) 52.5(23.0-135.0) :
Age (yearsy 49.5+10.7 52.3+13.0 49.2+11.5 0512
9¢e ly 48.5 (31.0-73.0) 51.0 (29.0-78.0) 49.0 (25.0-81.0) ’
Gender®
Male 21(61.8) 21(77.8) 56 (87.5) 0.013
Female 13 (38.2) 6(22.2) 8(12.5)
HTP 15 (44.1) 12 (44.4) 28 (43.8) 0.998
DMP 10 (29.4) 7 (25.9) 21(32.8) 0.800
Smoking® 20 (58.8) 19 (70.4) 37 (57.8) 0.514
Alcohol® 4(11.8) 3(11.1) 9(14.1) 0.908
Treatment®
Follow up 23 (67.6) 11 (40.7) 24 (37.5) 01001
<0.
Surgery 9 (26.5) 8 (29.6) 10 (15.6)
CPAP 2 (5.9) 8(29.6) 30 (46.9)

OSAS: obstructive sleep apnea syndrome; AHI: apnea-hypopnea index; HT: hypertension; DM: diabetes mellitus; CPAP: continuous positive airway
pressure. ®Data are expressed as meantstandart deviation, median (min—-max). *Data are expressed as n (%). Note: bold values indicate statistical

significance (p<0.05).

the groups (p=0.281). The mean I-QOL of these patients was
104.7422.1 and was similar between the groups (p=0.539).
The mean ICIQ-SF of patients with urge incontinence was
11.3%5.2 and was similar between the groups (p=0.320).
The mean voided volume (MVV), mean day-time frequency,
mean urgency episodes, and mean frequency of nocturia of
patients with OAB were 262.0+123.5, 8.242.7, 4.2+4.7, and
2.7+1.5, respectively, and there was no significant difference
between OSAS groups in terms of these parameters (p=0.965,
p=0.120, p=0.210, and p=0.524) (Table 2).

Surgical treatment or CPAP therapy was applied to 45.5%
(31 patients) of patients with OAB; (11 patients had surgery,
20 patients with CPAP). There were no significant differences
between surgical treatment or CPAP therapy in terms of vari-
ables in Table 3 except for the mean voided volume in the 3%
month. The mean voided volume was found to be significantly
lower in the surgical treatment group than in the CPAP therapy
group (p<0.003). Hence, due to the insuflicient sample size of
each treatment group, the patients gathered in one group and
comparisons of before and after treatment were applied to this
sample (n=31). Three months after treatment, the OAB-V8 score
significantly decreased from 16.1£7.9-12.80%9.82 (p=0.009).
Also, in 9 of 31 patients, the OAB-V8 score decreased below
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8, 3 months after treatment. After treatment, the [-QOL sig-
nificantly increased from 105.0+23.2-110.4422.2 (p=0.023).
There was a significant decrease between before and after treat-
ment in terms of mean day-time frequency and mean urgency
episodes of patients with OAB (p=0.007, p=0.002). There was
no significant difference between before and after treatment in
terms of the MVV and mean frequency of nocturia of patients
with OAB (p=0.356, p=0.205). In patients with urgent urinary
incontinence, ICIQ-SF decreased from 11.944.0-10.415.6 after
treatment (p=0.248). Although ICIQ-SF decrease after treat-
ment, the difference was not statistically significant although
there was a trend toward significance, which may become sig-

nificant with larger group sizes (Table 3).

DISCUSSION
OSAS is causing urologic pathologies, such as erectile dysfunc-
tion (ED), nocturia, and OAB!®'*15, Although the pathogene-
sis of ED and nocturia is clearly demonstrated in patients with
OSAS, the mechanism between OAB symptoms and OSAS
is still uncertain®'®"®. Pathogenesis of OAB is thought to be
morphologic changes of the detrusor (e.g., patchy denervation

of detrusor muscle bundles), metabolic causes (e.g., disturbed

Rev Assoc Med Bras 2021;67(3):360-365
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Table 2. Comparison of questionnaire form and bladder diary of patients with overactive bladder between obstructive sleep
apnea syndrome groups.

OSAS severity

Mild Moderate Severe value
n=23 n=14 n=31 2

A values 8.5+2.8 2504113 57.3+23.4 0,001
7.0 (5.0-15.0) 22.0 (15.0-61.0) 49.0 (23.0-135.0) :
OABP 23 (67.6) 14 (53.8) 31 (48.4) 0.190
. 18.748.6 17.949.2 15.147.5
QR 17.0 (8.0-35.0) 16.0 (8.0-32.0) 12.0 (8.0-32.0) Lz
. 104.14235 99.6+24.5 107.5+20.1
aet 115.0 (62.0-132.0) 106.0 (65.0-126.0) 109.0 (64.0-132.0) Brzst
. 13.745.0 11.243.3 9.745.7
JElersk 14.0 (5.0-21.0) 11.0 (8.0-15.0) 10.0 (0.0-20.0) £La2t
Day-time 8.942 5 8.7+3.7 75422 0.120
frequency? 8.0 (6.0-15.0) 7.0 (5.0-18.0) 7.0 (4.0-13.0) ’
o 4.7+4.2 5.7+6.7 3.2437
Urgency episodes 3.0 (0.0-17.0) 2.0(0.0-21.0) 2.0 (0.0-16.0) bz
Frequency of 2.5+1.3 2.6+1.8 29114 0.524
nocturia? 3.0 (0.0-5.0) 2.0 (1.0-7.0) 3.0 (0.0-7.0) ’
The mean volume 256.1£113.7 259.9+136.4 267.4+£128.2 0.965
voided? 214.0 (80.0-571.0) 268.0 (67.0-600.0) 250.0 (108.0-625.0) :
Total daily urine 2,160.8+856.9 1,950.04646 5 1,890.3+893.4 0.436
volume (mL)? 1,800.0 (1,200.0-4,000.0) | 2,000.0 (1,000.0-3,000.0) | 1,700.0 (1,000.0-5,000.0) :
Total Night-time 439.14231.0 450.04250.3 570.9+440.6 0.608
urine volume (mL)? 400.0 (0.0-1,000.0) 400.0 (200.0-1,000.0) 500.0 (0.0-2,000.0) :

OSAS: obstructive sleep apnea syndrome; AHI: apnea-hypopnea index; OAB: overactive bladder; OAB-V8: overactive bladder symptoms scores; I-QOL:
international quality of life; ICIQ-SF: international consultation on incontinence questionnaire short form. ®Data are expressed as meantstandard
deviation, median (min—-max). Note: bold values indicate statistical significance (p<0.05).

Table 3. Comparison of questionnaire form and bladder diary of patients with overactive bladder between before and after
obstructive sleep apnea syndrome treatment.

| Beforetreatment After treatment

OAB-VE® 13.1o6<é;1.gz§£)2.0) 50 (21'?593'2.0) 0.009
QoL 109.100?6'2%—3152.0) 1250 ?5'3%02—2152.0) 0.023
cio-se 120/60-200) 11500170 0248
Day-time frequency® 80?4:%21230) 707(47331380) 0.007
Urgency episodes? 5 0‘20333221 0) 1 03<0435282 0) 0.002
Frequency of nocturia? 302(8%1_;0) 1 _02(.(;1_1(;3.170_0) 0.205
The mean volume voided (mL)? 2142.20(.6661-.173613.225.0) 2502_35('7251-_(1;2'205_0) 0.356
Total daily urine volume (mL)* 1,500.167(411,863?5—05,2000.0) 1,800.1(’)9(?%(583803—05,8000.0) 0.001
Total Night-time urine volume (mL)? 50058Zo7§f26%0600) 20033(()005_3123300) 0.013

OAB-V8: overactive bladder symptoms scores; I-QOL: international quality of life; ICIQ-SF: international consultation on incontinence questionnaire
short form. ®Data are expressed as meantstandard deviation; median (min-max). Note: bold values indicate statistical significance (p<0.05).
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serotonin metabolism), age-related causes of urinary dysfunc-
tion, and neurologic changes (e.g., ischemic nerve damage)®.
Considering these mechanisms that can cause OAB, the rela-
tionship between OSAS and OAB is thought to be related to
nerve damage caused by hypoxia due to OSAS, as in erectile
dysfunction®'®. The other possibility is that malfunction of
the central nervous system leads to dysregulation of sleep and
voiding. The hypothalamus is responsible for the regulation of
sleep and arousal, as well as for sending afferent signals directly
to the pontine micturition center. Continuous activation of the
hypothalamus, which might induce urgency, might fail in its
regulation of sleep and arousal'®. Our study showed that the
prevalence of OAB is quite high in patients with OSAS; how-
ever, there is no difference according to prevalence between
OSAS severity and it was demonstrated that the treatment
of OSAS, regardless of surgery or CPAP therapy, improved
OAB symptoms. It was also found that OSAS treatment not
only improved the OAB-V8 score but also improved quality of
life. In addition, an improvement in day-time frequency and
urgency episodes were found.

Ipekci et al. assessed 140 female patients diagnosed with
OSAS and reported that OAB symptoms were observed in
79.3% of patients, but unlike our study, they defined OAB as
OAB symptoms score of 24. They found no statistically signif-
icant differences between OSAS severity with the prevalence
of OAB®. Similarly, Tuncer et al. evaluated the 194 patients
diagnosed with OSAS and found no significant difference
between OSAS severity in terms of OAB symptoms urgency
urinary incontinence’. However, Kemmer et al. argued that
patients with moderate and severe OSAS had a significantly
higher prevalence of OAB than patients with mild OSAS
and control group patients". In this cohort, it had been
shown that the prevalence of OAB, urgency urinary incon-
tinence, parameters of bladder diary were similar between
OSAS severity.

In the study, Ipekei et al. investigated whether CPAP therapy
administered in OSAS patients improves OAB and they con-
cluded that the OAB, OABSS, and ICIQ-SF scores improved
in women with severe and moderate OSAS 3 months after
treatment®. Similarly, in another study consisted of 73 patients,
Ding et al. concluded that CPAP therapy improved OAB symp-
toms®. The present study evaluated the effect of surgery as well
as CPAP on OAB symptoms and concluded that both surgery
and CPAP improved OAB symptoms, I-QOL, day-time fre-

quency, and urgency episodes.

Limitations of the study
The limitations of this study are the low number of patients
with OSAS and OAB receiving treatment and the small num-
ber of women included in the study. Another limitation is that
urodynamic studies were not used for the diagnosis of OAB,
only questionnaire forms and bladder diary were made.

CONCLUSIONS

The prevalence of OAB was higher in OSAS patient; however,
there was no difference in the prevalence of OAB between
OSAS severity. Both surgery and CPAP therapy of OSAS
improved OAB symptoms, I-QOL, day-time frequency, and

urgency episodes.

AUTHORS' CONTRIBUTION

MD: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Validation, Writing — original draft.
OS: Data curation, Investigation, Methodology, Project admin-
istration, Supervision. SK: Data curation, Writing — review &
editing. I'T: Data curation. NA: Formal analysis, Visualization.
SPY: Formal analysis. VI: Project administration, Supervision,
Writing — review & editing. MD: Validation, Visualization.

REFERENCES

Parati G, Lombardi C, Narkiewicz K. Sleep apnea: epidemiology,
pathophysiology, and relation to cardiovascular risk. Am J
Physiol Regul Integr Comp Physiol. 2007;293(4):R1671-83.
https://doi.org/10.1152/ajpregu.00400.2007

Kapur VK, Auckley DH, Chowdhuri S, Kuhlmann DC, Mehra
R, Ramar K, et al. Clinical practice guideline for diagnostic
testing for adult obstructive sleep apnea: an american
academy of sleep medicine clinical practice guideline. J Clin
Sleep Med. 2017;13(3):479-504. https://doi.org/10.5664/
jcsm.6506

Vaughn BV, Giallanza P. Technical review of polysomnography.

Chest. 2008;134(6):1310-9. https://doi.org/10.1378/
chest.08-0812

364

4 Semelka M, Wilson J, Floyd R. Diagnosis and treatment
of obstructive sleep apnea in adults. Am Fam Physician.

2016;94(5):355-60. PMID: 27583421

Tuncer M, Yazici O, Kafkasli A, Sabuncu K, Salepci B, Narter F,
et al. Critical evaluation of the overactive bladder and urgency
urinary incontinence association with obstructive sleep apnea
syndrome in a relatively young adult male population. Neurourol
Urodyn. 2017;36(7):1804-8. https://doi.org/10.1002/nau.23184

Ipekci T, Cetintas G, Celik O, Ekin RG, Sarac S, Tunckiran A,
et al. Continuous positive airway pressure therapy is associated
with improvement in overactive bladder symptoms in women
with obstructive sleep apnea syndrome. Cent European J Urol.
2016;69(1):78-82. https://doi.org/10.5173/ceju.2016.674

Rev Assoc Med Bras 2021;67(3):360-365


https://doi.org/10.1152/ajpregu.00400.2007
https://doi.org/10.5664/jcsm.6506
https://doi.org/10.5664/jcsm.6506
https://doi.org/10.1378/chest.08-0812
https://doi.org/10.1378/chest.08-0812
https://doi.org/10.1002/nau.23184
https://doi.org/10.5173/ceju.2016.674

Deger, M. et al.

10

11

Leron E, Weintraub AY, Mastrolia SA, Schwarzman
P. Overactive bladder syndrome: evaluation and
management. Curr Urol. 2018;11(3):117-25. https://doi.
org/10.1159/000447205

Din¢c ME, Avincsal MO, Balci MBC, Ozdemir C. Effect of
continuous positive airway pressure on overactive bladder
symptoms in patients with obstructive sleep apnea syndrome.
Turk Arch Otorhinolaryngol. 2018;56(3):133-8. https://doi.
org/10.5152/ta0.2018.3251

American Academy of Sleep Medicine. International
classification of sleep disorders, revised: diagnostic and
coding manual. Chicago: American Academy of Sleep
Medicine; 2001. p.51-5.

Pascual M, Batlle J, Barbé F, Castro-Grattoni AL, Auguet JM,
Pascual L, et al. Erectile dysfunction in obstructive sleep apnea
patients: a randomized trial on the effects of Continuous Positive
Airway Pressure (CPAP). PLoS One. 2018;13(8):e0201930.
https://doi.org/10.1371/journal.pone.0201930

Acquadro C, Kopp Z, Coyne KS, Corcos J, Tubaro A, Choo
MS, et al. Translating overactive bladder questionnaires
in 14 languages. Urology. 2006;67(3):536-40. https://doi.
org/10.1016/j.urology.2005.09.035

365

12

13

14

15

16

Coyne KS, Zyczynski T, Margolis MK, Elinoff V, Roberts RG.
Validation of an overactive bladder awareness tool for use in
primary care settings. Adv Ther. 2005;22(4):381-94. https://
doi.org/10.1007/BF02850085

Kemmer H, Mathes AM, Dilk O, Gréschel A, Grass C, Stockle
M. Obstructive sleep apnea syndrome is associated with
overactive bladder and urgency incontinence in men. Sleep.
2009;32(2):271-5. https://doi.org/10.1093/sleep/32.2.271

Miyauchi Y, Okazoe H, Okujyo M, Inada F, Kakehi T, Kikuchi H,
et al. Effect of the continuous positive airway pressure on the
nocturnal urine volume or night-time frequency in patients with
obstructive sleep apnea syndrome. Urology. 2015;85(2):333-6.
https://doi.org/10.1016/j.urology.2014.11.002

Miyazato M, Tohyama K, Touyama M, Nakamura H, Oshiro
T, Ueda S, et al. Effect of continuous positive airway pressure
on nocturnal urine production in patients with obstructive
sleep apnea syndrome. Neurourol Urodyn. 2017;36(2):376-9.
https://doi.org/10.1002/nau.22936

Tsujimura A, Takao T, Miyagawa Y, Yamamoto K, Fukuhara S,
Nakayama J, et al. Urgency is an independent factor for sleep
disturbance in men with obstructive sleep apnea. Urology.
2010;76(4):967-70. https:/doi.org/10.1016/.urology.2010.01.070

Rev Assoc Med Bras 2021;67(3):360-365


https://doi.org/10.1159/000447205
https://doi.org/10.1159/000447205
https://doi.org/10.5152/tao.2018.3251
https://doi.org/10.5152/tao.2018.3251
https://doi.org/10.1371/journal.pone.0201930
https://doi.org/10.1016/j.urology.2005.09.035
https://doi.org/10.1016/j.urology.2005.09.035
https://doi.﻿org/10.1007/BF02850085
https://doi.﻿org/10.1007/BF02850085
https://doi.org/10.1093/sleep/32.2.271
https://doi.or﻿g/10.1016/j.urology.2014.11.002
https://doi.org/10.1002/nau.22936
https://doi.org/10.1016/j.urology.2010.01.070

ORIGINAL ARTICLE
https://doi.org/10.1590/1806-9282.20200753
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practice in Brazilians with chronic diseases

Paulo Sergio Cardoso da Silva'*
Lucio José Botelho'

, Tiago Rodrigues de Lima? @,
, Antonio Fernando Boing'

SUMMARY

OBJECTIVE: To analyze the prevalence and factors associated with professional recommendation and leisure-time physical activity (LTPA)
in Brazilian individuals diagnosed with hypertension (HBP), diabetes, and/or hypercholesterolemia.

METHODS: This is a cross-sectional population-based study with a representative sample of the Brazilian population (aged >20 years) in
2013, with self-reported HBP (n=11.098), diabetes (n=3.176), and/or hypercholesterolemia (n=7.252). Prevalence and gross odds ratios
were estimated and adjusted for both outcomes.

RESULTS: Professional recommendation and LTPA were more prevalent in individuals who received recommendation and presented with
hypercholesterolemia (85.9 and 23.4%, respectively). Adjusted analysis showed an association in people 40 to 59 years of age and public
programs in most diseases. Higher educational level was associated with receiving recommendations in all non-communicable diseases
(NCDs). LTPA was associated in people 40 to 59 years of age for HBP and diabetes and in all investigated NCDs, higher educational level,
positive perception of health, and a favorable environment in those who received recommendation.

CONCLUSIONS: Education presented the greatest magnitude in the associations, clearly showing the need for equitable methods to
increase recommendation and LTPA levels for the most vulnerable population. Further studies analyzing other variables and NCD are

needed, corroborating the Ministry of Health.

KEYWORDS: Physical activity. Adherence, patient. Chronic disease. Non-communicable. Health surveys. Health personnel.

INTRODUCTION

Non-communicable diseases (NCDs) are responsible for
41 million deaths in the world' annually. In Brazil, approx-
imately 45% of the adult population presents at least one
NCD?. The main risk factors for NCDs are smoking, exces-
sive consumption of alcoholic beverages, poor food quality,
overweight, and insufficient physical activity on prescrip-
tion (PAP)"3. PAP accounts for the annual costs for health
systems worldwide, which is estimated to exceed $50 bil-

lion*. Conversely, sufficient PAP has a positive effect on the

prevention of health-related diseases, in addition to contrib-
uting to control and prevention of early mortality attributed
to NCDs’.

Environmental, demographic, socioeconomic, and psychoc-
ognitive factors® are PAP conditioning factors. In addition, the
literature indicates the important role of health professionals
and services in stimulating PAP. Some studies show that the
recommendation of physical activity by health professionals
to service users’, especially by physicians®’, is associated with

behavioral changes and an increase in PAP”'°. However, few
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studies have investigated this association in Brazil”®!!, espe-
cially in Brazilian individuals with NCDs.

Investigating the knowledge on PAP recommendation by
health professionals in individuals with a NCD is particularly
important in middle-income countries, such as Brazil, which
have high social and individual costs attributed to NCDs
and scarce resources to deal with such health conditions>*!2.
Moreover, Brazil has the goal of increasing the prevalence of
leisure-time PAP (LPAP) and decreasing the growth of obe-
sity among Brazilian adults, according to the Strategic Action
Plan for NCDs?.

This study aimed to analyze the prevalence and factors
associated with professional recommendation and LPAP in
Brazilian individuals diagnosed with HBP, diabetes, and/or
hypercholesterolemia.

METHODS
This is a cross-sectional study based on microdata from the
2013 National Health Plan (PNS) conducted by the Brazilian
Institute of Geography and Statistics IBGE). This study has
a domiciliary characteristic, national representativeness, and a
population base with three-stage sampling by conglomerates.
The questionnaire was completed by 60,202 adults®.

This study included adults aged >20 years who self-reported
HBP, diabetes, and/or hypercholesterolemia. To identify the
pathological condition, they were asked: “Has any doctor ever
diagnosed you with [pathology]?” with the option of answer-
ing “yes” or “no.”

'The professional recommendation for physical activity vari-
able was also self-referred (yes, no), and the enough leisure-time
physical activity variable considered sufficiently active partic-
ipants those who performed at least 150 min/week of light
or moderate PAP or at least 75 min/week of vigorous PAP
at leisure time, or a combination of moderate and vigorous
activities totaling 150 min a week’. The classification of the
activity intensity was based on weekly frequency, duration,
and intensity'4?.

The exploratory variables were sex (male or female); self-re-
ported race/skin color (black, brown, white); age group (20—
39, 40-59, 260 years); marital status (married, separated/
divorced/widowed, single); education (no education, incom-
plete/complete elementary school, incomplete/complete high
school); self-perception of health status (positive, good and
very good; negative, other answers); self-reported presence
of public space near the household for PAP (yes, no); and
self-reported presence of public programs that stimulate PAP
(yes, no) in the city.
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The analyses described the prevalence of the outcomes
and their 95% confidence intervals (95%CI) by explor-
atory variables. Subsequently, logistic regression was per-
formed, and gross odds ratio (OR) values were estimated
and adjusted with the respective 95%CI. The Stata 12.0
software was used, considering individual sample weights

and complex sampling.

RESULTS

'The study sample consisted of individuals with hypercholester-
olemia (n=7,252), diabetes (n=3,176), and hypercholesterol-
emia (n=11,098), and its distribution included more women
and individuals aged >40 years, were whites and brown were
married, had completed elementary school education, had
negative health perception, and reported no space for PAP or
public programs that stimulate PAP. The prevalence of both
professional PAP and LPAP in those who received recommen-
dation were higher in individuals with hypercholesterolemia
(85.9 and 23.4%, respectively). In all NCDs, the two out-
comes investigated were less prevalent in older individuals,
who had a lower educational level and negative health per-
ception (except for recommendations to individuals with dia-
betes), and to those who declared to have no space and PAP
public programs (Table 1).

An adjusted analysis showed distinct associations among
different investigated NCDs. Individuals with HBP aged
40-59 years had a 27% higher chance of receiving a recom-
mendation than older individuals. Public space and pub-
lic programs were also associated with PAP. In individuals
with diabetes, those aged 40-59 years who were white had
105 and 60% higher chances of receiving a recommenda-
tion, respectively, compared to older and black individuals.
Married individuals with hypercholesterolemia had a 46%
higher chance of receiving a recommendation compared
to separated/divorced/widowed individuals. For all inves-
tigated NCDs, an educational level of high school or col-
lege was positively associated with receiving a recommen-
dation (Table 2).

Among those who received a PAP recommendation, an
adjusted analysis in all NCDs showed that a positive self-per-
ception of health, the presence of space and PAP public pro-
grams, and a high educational level were positively associ-
ated with adequate LPAP. A high educational level increased
the chances of LPAP 2.5 times in individuals with HBD, 2.1
times in those with diabetes, and 3.1 in those with hypercho-

lesterolemia compared to individuals with a low educational

level (Table 3).
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DISCUSSION

The results showed that receiving a PAP recommendation was
positively associated with the age group 40-59 years (except for
hypercholesterolemia), with being white (in individuals with
diabetes), with being married (in individuals with hypercho-
lesterolemia), and with having space (in individuals with HBP)
and public PAP programs (except for individuals with diabetes).
Educational level was the only variable associated with the out-
come in all NCDs. In those who received a recommendation,
LPAP presented positive association with higher educational
level, positive self-perception of health, and presence of space
and public PAP programs in all NCDs.

In Brazil, approximately 59.3% of individuals received
some recommendation for adopting a healthy behavior in
primary care’. One of the associated factors is the presence of
an NCD#*'"16, justifying the high prevalence of recommenda-
tions. Corroborating the results of this study, other studies also
reported higher prevalence of both PAP recommendation''¢
and sufficient LPAP'*'*'>!7 in married individuals, with a higher
educational level, and access to public spaces and programs.

As for the age group, there was a higher prevalence of
recommendations for older adults and younger elderly indi-
viduals'®. The demand for health services and professional
recommendation is highly prevalent in elderly individuals’
but, with advancing age, NCD and physical limitations may
hinder PAP, reducing recommendations for older individ-
uals who cannot perform them. LPAP was more prevalent
among adults, which may be justified by better health status
and lower limitations resulting from NCD in this group'.
Although there was a higher prevalence of recommendations
and PAP in individuals with positive health perception, only
PAP showed an association in an adjusted analysis, corrobo-
rating a study investigating the same NCD. Positive health
perception presupposes greater susceptibility to adhere to
LPAP?, which may justify the association.

As in other studies, the favorable environment for PAP was
associated with receiving reccommendations'! and LPAP!*'718,
Places such as health units, gym centers, and green spaces in the
area increase recommendations and LPAP, possibly because
the health professional considers that the user would be able
to comply with the recommendations. Decision making for
PAP considers the effects of space and context", highlighting
a person’s sense of safety, urbanization, geography, and cli-
mate®'®. Some studies highlight the importance of environ-
ments built to address PAP inequalities. Although wealthier
individuals have more knowledge on the existing public pro-
grams, individuals with lower income participate more often in
these programs®. Adequate spaces for PAP close to the house-
hold are associated with higher PAP'; therefore, public health
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promotion policies can help fight inequalities when aimed at
the most vulnerable regions.

Having a higher educational level increased the chances
of both outcomes. Studies identified the same bias for recom-
mendation'! and LPAP'*'41517 The lower occurrence of rec-
ommendation for individuals with a lower educational level
replicates a perverse logic, in which those who need it most
have less access or use a service of lower quality. Similar behav-
ior was found in patients with high cardiovascular risk, where
those with lower income had less access to diagnostic health
services®. Considering the positive relationship between edu-
cation and income??, higher education provides individu-
als with objective conditions to meet the recommendations.
Professional recommendation is a way to promote health and,
according to the principle of equity, greater attention to the
most vulnerable population is expected. They need more social
support, objective conditions, and motivation for behavioral
changes®. Another hypothesis for the results obtained would
be the greater engagement of individuals with higher educa-
tional level for LPAP since they were more knowledgeable®.

One limitation of this study is its cross-sectional design, which
makes it impossible to infer causality, and self-reported NCD
leads to a memory bias of the participants. Considering that
the presence of NCD is associated with an increased use of
health services, a possible selection bias cannot be excluded,
especially because individuals with undiagnosed disease are not
included in the analyzed sample.

CONCLUSIONS

Being in the 40-59 years of age group and having a higher edu-
cational level, a positive perception of health, and the existence
of public spaces and PAP programs were associated with both
receiving professional PAP recommendation and being more
leisure-time physically active in individuals who received pro-
fessional recommendation.

Educational level was the variable associated with the great-
est magnitude, pointing to the need for strategies capable of
attenuating the evident inequalities found to increase LPAP
recommendation in the most vulnerable population.
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The effect of the use of a physical-activity mobile
application on body composition and sleep
quality of overweight children
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SUMMARY

OBJECTIVE: To analyze the use of a mobile physical activity application and its influence on body composition and sleep quality in

overweight children.

METHODS: Prospective study with 37 patients from the Child and Adolescent Obesity Clinic at Unicamp Hospital das Clinicas, between

2018 and 2019. Anamnesis and anthropometry were performed. We oriented the use of the application for six weeks, five days/week

for ten minutes.

RESULTS: Among 37 patients, 28 (mean age 10.7+2.0 years, 50% boys) used the application. The average use of the application ranged

from 1.9342.18 to 3.25+1.84 times/week, with a peak in the second week and a progressive decrease during follow-up. The paired
t-test showed, on average, lean mass (t (27)=-2.91), weight (t (27)=-3.11) and height (t (27)=-3.79). After using the application, these
were higher than before (all p<0.05). There was a significant difference in the proportion of children who presented difficulty sleeping

(2 (1)=5.143) and insomnia (32 (1)=4.167).

CONCLUSIONS: There was an improvement in sleep quality and an increase in lean mass, but no significant changes in BMI z-score,

waist circumference, and body fat percentage.
KEYWORDS: Physical activity. Obesity. Child. Mobile application.

INTRODUCTION

Prevention and control of obesity among children and ado-
lescents present a challenge to healthcare professionals as they
involve improvement in dietary behavior, physical activity, and
sleep quality. New technologies, such as mobile health appli-
cations, have emerged as an aid in this process'. These appli-
cations allow users to customize their goals and plans, and to
switch between activities’. Most patients can benefit from these

services, even if they live in remote communities and have lim-
ited access to places that provide care, because they are reliable,
accurate, and inexpensive’.

Mobile-health applications present an effective and sustain-
able solution that can help users promote significant and con-
sistent changes in their behavior towards an active and healthy
lifestyle®. Studies indicate that they offer a fun alternative for
users to improve their physical condition, concentration, and
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sleep. These applications can motivate users to play sports, and
can be used outdoors as well as in groups®’.

Given the current concerns regarding weight-management
and increased screen time among children, this study aimed at
evaluating the effect the use of a mobile application, by pro-
moting physical activity, might have on the body composition

and sleep quality of overweight children.

METHODS

This prospective, interventional study was conducted between
February 2018 and August 2019, and included male and female
patients who were in follow-up care at the Child and Adolescent
Obesity Clinic of the Unicamp Hospital das Clinicas. Ten new
cases of children between the ages of two and seventeen were
admitted to the clinic every month.

Cases that met the inclusion criteria were selected. We selected
37 patients between the ages of seven and thirteen who had a
suitable smartphone, were able to understand the application’s
functionality and the exercises, and were either overweight
or obese. Patients signed an Informed Consent or a Minor
Informed Consent form. Among the exclusion criteria were
the presence of former psychiatric disorders, other concomitant
illnesses such as endocrine, renal, pulmonary, or cardiovascular
diseases, and girls who had started menstruating.

For the intervention, we used the Tabata Timer® applica-
tion for physical activity, and instructed patients to use the
application at least five days a week, for six consecutive weeks.
This application is available for free on several platforms, and it
helps users to structure and modify the intensity of their exer-
cises, supporting short-duration workout sessions. We helped
patients set up the application, the time settings, and structured
the proposed activities. We selected the following age-appro-
priate motor coordination and strength exercises, which were
performed sequentially in timed intervals: jumping jacks; sta-
tionary single-leg hop exercises (hopscotch); squats; and the
plank. The activities were structured as follows (with time set
in seconds): 10s preparation — 20s jumping jacks — 10s pause
— 20s stationary single-leg hop exercises — 10s pauset — 20s
squats — 10s pause — 20s plank — 50s pause to end the cycle.
This sequence was performed in a set of four cycles, totaling
ten minutes a day. During this period, the researcher and the
children’s parents communicated via WhatsApp Messenger® to
receive a brief report of the activities. Right after each session,
the Borg Rating of Perceived Exertion® scale was presented:
1-2 easy, 3—5 moderate, and 26 very difficult. We took anthro-
pometric (physical) and bioimpedance (body-composition)

measurements at the beginning and at the end of the six-week
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period. We assessed sleep quality before and after patients used
the application by asking the following questions:
1) Do you have trouble sleeping? and
2) Do you have or have ever had insomnia? We considered
sleep time to be the reported in the number of hours

between sleep onset and wakefulness.

We took weight and height measurements’ and calculated
BMI and BMI z-scores for age and gender, in order to classify
the subjects as being overweight or obese®. We also measured
their waist circumference (WC)® and used tetrapolar bioimped-
ance with the Bioimpedance Analyzer — BIA 310°10.

For statistical analysis, we used the SPSS® program, version
16, with a significance level of p<0.05. We used the Shapiro-
Wilk test to assess normality, and the paired t-test or McNemar’s
test to compare the variables.

RESULTS

Seven among the 37 patients did not use the application at any
time, and two patients were excluded due to irregular adherence
and drop-out. As a result, we examined 28 patients.

The average age was 10.722.0 years (11.0+1.9 for males and
10.412.2 for females), with 2 overweight and 26 obese children.

Figure 1 illustrates the patients’ average use of the applica-
tion and the Borg Rating over six weeks.

Table 1 presents a comparison of the body composition and
total sleep time before and after the subjects used the appli-
cation. The paired t-test showed that lean mass (¢(27)=-2.91,
p=0.007), weight (¢(27)=-3.11, p=0.004), and height (¢(27)=-
3.79, p=0.001) were statistically higher after the children used
the application. BMI Z-scores (t(2)=0.678), WC (t(27)=0.465),
body fat percentage (t(27)=1.04), and the total sleep time
(¢(27)=1.14) did not present statistically significant differences.

In Table 2, the exact McNemar test demonstrated a signif-
icant difference in the proportion of children who had trouble
sleeping (%2(1)=5.143; p=0.016) and those who had insomnia
(2(1)=4.167; p=0.03) before and after using the application.

DISCUSSION

In this study, we assessed the effect that the use of a physical-ac-
tivity mobile application has on the body composition and sleep
quality of overweight children. There was little compliance with
the recommended use of the application and a progressive decline
in activity during the week, resulting in almost zero activity on
weekends. However, participants who followed the recommen-
dations were able to perform the exercises with less effort, thus
increasing their lean mass and improving their sleep quality.
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Mean#SD: 2.82+1.47 - Minimum 0 - Maximum 5 —Vertical axis: sample (n). Mean#SD: 3.25+1.84 - Minimum 0 - Maximum 6 — Vertical axis: sample (n).

MeanzSD: 2.50+2.17 - Minimum 0 - Maximum 5 —Vertical axis: sample (n).  Mean+SD: 2.1842.04 - Minimum 0 - Maximum 5 —Vertical axis: sample (n).

Mean+SD: 2.11+1.99 - Minimum 0 - Maximum 5 —Vertical axis: sample (n). Mean+SD: 1.93+2.18 - Minimum 0 - Maximum 6 — Vertical axis: sample (n).

Figure 1. Daily perceived exertion ratings on the Borg Scale for 6 weeks.

Table 1. Comparison of body composition variables and total sleep time before and after using the mobile application.

Before using the mobile After using the mobile
Variables application application
(n=28) (n=28)

Weight, kg 66.67£14.75 67.82+£15.32 0.004
Height, m 1.49+0.10 1.50£0.10 0.001
Height z-score 1.08+1.40 1.06+1.38 0.70
BMI, kg/m? 29.62+4.84 29.80£5.11 0.28
BMI z-score 2.2610.38 2.25+0.41 0.50
Waist circumference, cm 86.9949.40 86.6619.85 0.65
Total fat mass, kg 22.58+7.60 22.57+7.48 0.99
Total lean mass, kg 44.08+8.20 45.4249.20 0.007
Body fat percentage, % 33.1645.38 32.62+5.19 0.31

Sleep time, hours/day 9.5141.21 9.14+1.31 0.26

BMI: body mass index ®Paired t-test. Data presented as meantstandard deviation.
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Table 2. Sleep quality before and after using the mobile application.

Trouble sleeping after
usmg the appllcatlon Total

p-value?
Trouble sleeping before using Yes n (%) (22-2) ‘ 7(77.8) 9(100.0) 0.016
the application No n®%) | 0.0 |19 (100.0) 19 (100.0)
Insomnia after using the
application Total p-value?
Insomnia before using the Yes n (%) (14. 3) 6(85.7%) | 7(100.0) 0.031
application No n (%) 0 (0.0) 21(100.0) | 21(100.0)

3Exact McNemar test.

The lower than recommended adherence to the appli-
cation can be explained by the subjects’ resistance to begin
physical activities, the level of difficulty of the exercises, and
a disturbed routine. The low level of interest may also be due
to preferences for browsing or using other digital platforms''.
It has been found that personalizing the frequency and inten-
sity of the exercises, setting goals, knowing the benefits of
exercise, and self-monitoring in real-time can promote adher-
ence. Furthermore, encouragement from family members and
healthcare professionals also plays an important role to promote
children practicing physical activity>!'.

In this study, the decline in the use of the application on
weekends suggests little family involvement in the development
of healthy habits in children. Studies have shown a reduction
in physical activity and an increase in sedentary behavior in
obese parents and children on weekends, which indicates a dif-
ficulty in promoting games that are fun and stimulating for a
child’s healthy development'>"3. It must be noted that family
support is crucial for the development of healthy behaviors'.

The decrease in the level of difficulty and effort required to
perform the proposed exercises can be explained by the contin-
uous use of the application. Contact with the researchers via
WhatsApp Messenger® may also have facilitated the patient’s
compliance with the recommended exercises. The study suggests
that parents have a positive outlook towards messages that are
clear and objective, and which contain practical instructions'.

As for body composition, there was a statistically signifi-
cant increase in weight, height, and lean mass but no significant
changes in BMI and BMI z-scores. The mean waist circumfer-
ence, total fat mass, and body fat percentage were lower after the
evaluations, but there were no statistical differences. We noted
that the use of the application, even for just ten minutes a day
for six weeks, generated positive results. The increase in physical

activity led to an increase in energy expenditure and possibly
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reduced adiposity, since muscle activity is the primary form of
energy consumption. However, the rapid increase in height
may be related to weight gain, resulting in a decreased BMI®.

The average sleep time after the intervention was between
nine and eleven hours, which is appropriate for this age group'®.
The patients had less trouble sleeping and less insomnia, which
highlighted the effects of physical activity on sleep quality.
Children who sleep less than nine hours a day and have poor
sleep quality are more likely to increase their caloric intake and
sedentary activities, which consequently leads to an increase
in adiposity"’. Nevertheless, physical activity can have a direct
impact on these harmful habits and promote health benefits'®.

Aside from regular contact with the researcher, the positive
changes may also be related to consistent follow-up care at the mul-
tidisciplinary clinic. It has been found that lifestyle changes will have
a positive impact only when they are consistently maintained in
the long run, which indicates the importance of creating interven-
tion strategies that can be incorporated gradually and engagingly.

The strengths of the study included the use of a free and user-
friendly mobile application to promote the health of patients in
follow-up care, at a specialized outpatient clinic that was difficult
to access, under remote supervision of researchers. It is import-
ant to note that during the pandemic, when social distancing
was a safety measure, mobile applications emerged as a potential
tool for healthcare professionals to help children remain active.

One of the limitations of the study was that the application
was not specific to the age group of the study; it did not have
specific goals, nor was it very playful. In addition, the sample
size was small. These reasons may explain patients’ low adher-
ence to the use of the application and the progressive decline
in its use during the six weeks of the intervention, especially
on weekends. Those who followed the recommendations ben-
efited by being able to perform the exercises with less effort,
increasing their lean mass, and improving their sleep quality. We
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believe that playful applications with an interactive and “gam-

ified” interface could generate better results for this age group.

CONCLUSIONS

The patients’ use of the physical activity application led to an
improvement in their quality of sleep and an increase in their
lean mass, while there were no significant changes in BMI
z-scores, waist circumference, and body fat percentage.
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Platelet/Lymphocyte ratio independently predicts
the outcome of severe aplastic anemia patients
treated with antithymocyte globulin
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SUMMARY

OBJECTIVE: The aim of this study was to determine the clinical role of platelet/lymphocyte ratio and neutrophil/lymphocyte ratio in
severe aplastic anemia patients treated with antithymocyte globulin.

METHODS: The outcomes of consecutive severe aplastic anemia patients treated with rabbit or swine antithymocyte globulin plus
cyclosporine (n=159, from January 2012 to December 2018) were analyzed retrospectively.

RESULTS: In a total of 159 patients, the actuarial 5-year survival rate was 85.6%. Low platelet/lymphocyte ratio (PLR<55) was significantly
associated with less complications at 1 month and 24 months after the antithymocyte globulin treatment (p=0.048 and 0.028, respectively).
The univariate and multivariate analyses revealed that low platelet/lymphocyte ratio was an independent predictor of overall survival
(p=0.03 and 0.04, respectively). Patients with low neutrophil/lymphocyte ratio (NLR<0.18) had shorter survival time, but there was no
significant difference (p=0.056). PLR was positively correlated with neutrophil/lymphocyte ratio (r=0.38, p<0.0001) and age (r=0.17,
p=0.0379), while it was negatively correlated with IgG level (r=—0.18, p=0.0309). The ratio of CD4/CD8 was significantly higher in low
platelet/lymphocyte ratio group (p=0.005).

CONCLUSION: The platelet/lymphocyte ratio reflects the immune abnormality of SAA. Notably, low platelet/lymphocyte ratio is an

independently positive prognostic factor for severe aplastic anemia patients treated with antithymocyte globulin.

KEYWORDS: Anemia, aplastic. Antithymocyte globulin. Neutrophils. Platelet. Lymphocyte.

INTRODUCTION

Acquired aplastic anemia (AA) is primarily ascribed to acti-
vated T lymphocytes, which induce destruction to hemato-
poietic stem cells, while the antigenic exposure leading to the
expansion of dysregulated CD4* T-cell populations'. For severe
AA (SAA) patients, who are transfusion-dependent and in the
absence of a human leukocyte antigen (HLA)-matched sibling,

antithymocyte globulin (ATG) is recommended?®. Young and
less severe disease had a much higher probability of 10-year
survival, but none of them significantly predicted response to
ATG at 6 months®. Although patients with baseline absolute
reticulocyte count (ARC) 225x10°/L and absolute lympho-
cyte count (ALC) 21x10°/L had a better response to ATG at
6 months, they did not significantly predict the overall survival
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(OS) in children®. Thus, how to predict the response and out-
come of AA patients treated with ATG remained to be fur-
ther investigated.

Further evidence indicated that autoimmune and inflam-
matory processes induced the apoptosis of CD34* progenitor
cells, influencing the disease course as well as response rate to
ATG in AA patients®. Platelet/lymphocyte ratio (PLR) and
neutrophil/lymphocyte ratio (NLR) are novel markers of sys-
temic inflammation, which have shown to be effective pre-
dictors of prognosis and therapy response in various immune
diseases such as systematic lupus erythematosus and dermato-
myositis®’. In hematological disease, PLR and NLR were also
relevant to poor prognosis in peripheral T-cell lymphoma and
diffuse large B-cell lymphoma®’. In this study, it was suggested
that baseline PLR and NLR were associated with lymphocyte
subsets. The ratio of CD4/CD8 was significantly higher in low
PLR group. However, to the best of our knowledge, no study
till date has investigated the association between PLR as well
as NLR and the prognosis of SAA patients treated with ATG.
In this study, we retrospectively analyzed 159 SAA patients
treated with ATG and intended to assess the prognostic roles
of PLR and NLR in treatment-naive SAA cases.

METHODS

Study design
This study is to determine the clinical role of PLR and NLR
in SAA patients treated with ATG.

Participants

The eligibility criteria were as follows:

1. newly diagnosed SAA patients older than 2 years of age;

2. patients treated with first-line ATG from January 2012
to December 2018 at Blood Diseases Hospital, Chinese
Academy of Medical Sciences;
patients or legal guardians were informed of the study
which was approved by the Institutional Committee
for Medical Care and Safety, and therefore performed

in accordance with Declaration of Helsinki.

All the data were collected through the follow-up in the

outpatient department or phone call until December 2019.

Variables
The definition and disease severity of AA patients included
were defined according to the Camitta criteria'®.

Two types of ATG regimens were included in this analysis:
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1. rabbit ATG (rATG) (Thymoglobulin®, Genzyme, Sanofi
Company, Cambridge, MA, USA) was administered at
a dose of 1.97 mg/kg per day for 9 days;

swine ATG (sATG) (Wuhan Institute of Biological
Products Co., Ltd., Wuhan, China) at a dose of
20-30 mg/kg per day for 5 days, as previously described!.
Cyclosporine was administered at a dose of 5 mg/kg per
day (3 mg/kg per day for children under 18 years of
age), which was adjusted according to the serum cre-
atinine levels.

Data sources/measurement
Both PLR and NLR were calculated by dividing the platelet
count and absolute neutrophil count by the lymphocyte count,
respectively. The data were collected at the time of diagno-
sis without transfusion of platelet and recombinant human
granulocyte colony-stimulating factor (thuG-CSF) treatment
within 1 week.

Statistical methods

The optimal cut-off values for classifying NLR and PLR as low or
high for the subsequent analysis were 0.18 and 55, respectively,
which was determined using the receiver operating character-
istic curve analysis for OS. The Mann—Whitney U test and 2
test were used to compare continuous and categorical variables,
respectively. OS correlations were assessed using Kaplan—Meier
curve with log-rank statistics. Furthermore, the univariate and
multivariate Cox regression analyses were performed to calcu-
late their respective hazard ratios (HRs) and 95% confidence
intervals (CIs). The statistical analyses were performed using
SPSS software (version 22; IBM Corp., Armonk, NY, USA).
p<0.05 was considered as statistically significant.

RESULTS

Participants
Between 2012 and 2018, 159 SAA patients treated with ATG
were included for the evaluation in this study.

Descriptive data
The characteristics of all the study participants were included

in Table 1.

Outcome data
The number of patients who died within 3 months from the
ATG treatment (early mortality) was 6 (3.8%), and 14 (9.6%)
patients died beyond day +90 (late mortality). The causes of
early mortality were infections (n=5) and hemorrhage (n=1).

Rev Assoc Med Bras 2021;67(3):378-384



PLR Predicts the Outcome of SAA Patients

Table 1. Clinical characteristics of 159 SAA patients.

Facors |

Values

Patients, n 159
Median age (years, range) 22 (3-57)
Age groups

<20 years, n (%) 70 (44)

20-40 years, n (%) 68 (42.8)

>40 years, n (%) 21(13.2)
Gender, n (%)

Male 87 (54.7

Female 72 (45.3
Etiology, n (%)

Idiopathic 156 (98.1)

Post-hepatitis 3(1.9)
Severity, n (%)

SAA 80 (50.3)

VSAA 79 (49.7

edn o pate 6 | angean
Peripheral blood counts

Hb (g/L), (median, range) 30 (76-131)

PLT (x10%L), (median, range) 21 (1-115)

ANC (x10%L), (median, range)

0.43(0.01-4.36)

ARC (x10%L), (median, range)

9.3 (0.54-128.9)

ALC (x10%L), (median, range)

1.35(0.13-5.29)

NLR

<0.18, n (%) 49 (30.8)

>0.18, n (%) 110 (69.2)
PLR

<55, n (%) 140 (88.1)

>55, n (%) 19 (11.9)
PNH clone, n (%)

Positive 25 (15.7)

Negative 134 (84.3)
ATG agent, n (%)

rATG 98 (61.6)

SATG 61(38.4)

Interval from diagnosis to ATG 32 (10-134)

(days) (median, range)

SAA: severe aplastic anemia; VSAA: very severe aplastic anemia;
PLT: platelet count; ANC: absolute neutrophil count; ARC: absolute
reticulocyte count; ALC: absolute lymphocyte count; NLR, neutrophil/
lymphocyte ratio; PLR: platelet/lymphocyte ratio; PNH: paroxysmal
nocturnal hemoglobinuria; rATG: rabbit antithymocyte globulin; sATG:
swine antithymocyte globulin.
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In this study, 38% (60/158) of patients showed complete and
partial responses (CR and PR) within 3 months. At 6 months, the
overall response rate (CR and PR) was 57.2% (83/145). Until the
end of follow-up, the best response rate was 71.7% (114/144).

The strongest predictor of response was the severity of dis-
ease; the response rate was 25.3% at 3 months and 41.4% at
6 months in very severe AA (VSAA) patients compared with
50.6% at 3 months and 72% at 6 months in SAA patients
(HR=0.3; p=0.001 and HR=0.3; p<0.001, respectively). The sec-
ond prognostic factor was the diagnosis-to-treatment interval,
0-32 or >32 days from diagnosis; the response rates at 3 months
were 46.9% and 28.6% (HR=2.2; p=0.018).

The most common complications after ATG treatment
within 1 month were infection (25.8%) and hemorrhage
(5.7%). Low PLR (<55) predicted less complications after
ATG treatment within 1 month and at 24 months: 30 versus
52.6% (p=0.048) and 4.2 versus 33.3% (p=0.028), respectively.

Main results
The platelet/lymphocyte ratio was positively correlated with NLR
(r=0.38, 95%CI 0.23-0.50, p<0.0001) and age (r=0.17, 95%CI
0.01-0.31, p=0.0379). However, PLR was negatively correlated
with IgG level (r=-0.18, 95%CI -0.33 — -0.02, p=0.0309).

There was a significant difference in lymphocyte sub-
sets between low PLR group and high PLR (PLR>55) group
(Figure 1). The ratio of lymphocyte/nucleated cell, CD3*CD4*
cell/lymphocyte, CD19* cell/lymphocyte, and CD4/CD8 was
found to be significantly higher in low PLR group (78.5 versus
57.8%, p<0.0001; 42.2 versus 31.3%, p=0.001; 14.3 versus
8.5%, p=0.028; 1.7 versus 1.1, p=0.005, respectively), while
the ratio of CD3*CD8" cell/lymphocyte and CD3-CD56*
cell/lymphocyte tended to be higher in high PLR group
(34.2 versus 28.7%, p=0.023; 15.0 versus 7.3%, p<0.0001,
respectively). Only the ratios of lymphocyte/nucleated cell
and CD3*CD4* cell/lymphocyte were significantly higher in
NLR<0.18 group (88.6 versus 70.1%, p<0.0001; 45.3 ver-
sus 38.6%, p=0.005, respectively). There was no significant
difference between NLR<0.18 group and NLR>0.18 group
in other lymphocyte subsets.

With a median follow-up of 41 months (range: 0-92 months),
the OS rate at 5 years was 85.613.3% (Figure 2A). Posttreatment
status at 3 months strongly predicted the long-term survival; the
5-year OS rates of patients with response and no response were
96.5+2.4% and 75.315.4% (p=0.002); low PLR predicted a higher
5-year survival (87.0+3.2% versus 71.8%%10.7%, p=0.03) (Figure
2C); patients with ALC >1x10°/L at diagnosis had significantly
higher 5-year OS (90.1£3.2%), as compared with patients with
ALC<I1x10°/L (74.4£6.8%, p=0.018); the severity of disease was
also predictive, with a 5-year survival of 90.7£3.7% and 79.1+5%
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Figure 1. Baseline PLR and NLR correlated to lymphocyte subsets. Neither PLR nor NLR correlated with the percentage of
CD3* lymphocyte/lymphocyte (A). Patients with PLR<55 had higher CD3+*CD4* lymphocyte/lymphocyte (B), lower CD3+CD8*
lymphocyte/lymphocyte (C), lower CD3*CD56* NK cell/lymphocyte (D), higher CD19* cell/lymphocyte (E), and higher CD4/
CD8 (F). PLR, platelet/lymphocyte ratio; NLR, neutrophil/lymphocyte ratio.
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Figure 2. Kaplan—Meier curves of overall survival. (A) Five-year overall survival of 159 patients with AA treated with ATG.
(B-D) Survival of patients stratified according to NLR, PLR, and severity of disease: a significant positive effect was seen for
patients with PLR <55 and SAA patients. (E and F) Comparison of the impact of PLR on overall survival according to the
severity of disease and age separately. AA, aplastic anemia; ATG, antithymocyte globulin; NLR, neutrophil/lymphocyte ratio;
PLR, platelet/lymphocyte ratio; SAA, severe aplastic anemia; VSAA, very severe AA.

for SAA and VSAA patients (p=0.044) (Figure 2D), respectively.
However, age, NLR, ARC, and paroxysmal nocturnal hemoglo-
binuria (PNH) clone did not significantly affect the OS.

As the severity of disease was a significant predictor of
prognosis, we classified the patients into two groups: SAA
and VSAA. Low PLR (PLR <55) was still a positive predic-
tor in VSAA group (Figure 2E). Although PLR was positively
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correlated with age as described earlier, low PLR still predicted
the better prognosis in patient group aged >40 (Figure 2F).
Since PLR was significantly correlated with age, both ALC and
NLR factors were excluded in the multivariate analysis. Factors such as
gender, PLR, ARC, PNH, and the severity of disease were included.
As expected, PLR was the independent predictive factor for patients
treated with ATG [HR=0.34, (95%CI 0.12-0.95), p=0.04].
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DISCUSSION

Antithymocyte globulin (ATG) is often recommended as a
first-line therapy for AA patients who lack a matched sibling
donor, especially for SAA and VSAA patients. In this study, the
3-month (37.7%), 6-month (52.2%), and best response rates

1213 respectively,

(71.7%) were higher than the previous reports
due to our optimized ATG therapy". The 5-year survival and
early mortality for AA patients with ATG were 85.6 and 3.8%,
respectively, and in our center, the results were compared with
those reported in the earlier foreign studies®!4.

In this cohort, we determined that the patients with diagno-
sis-to-treatment interval <32 days had better response to ATG
at 3 months than those with longer ones (46.9 versus 28.6%,
p=0.018). Response to ATG in VSAA patients at 3 months was
worse than that of SAA patients (25.3 versus 50.6%, p<0.001).
But there were no significant difference in other factors such
as age, ARC, ALC, NLR, and PNH clone. These results were
consistent with the long-term follow-up consequences of a
multicenter study in Europe and Asia’.

Various studies had investigated the risk factors that pre-
dicted the OS: age, the diagnosis-to-treatment interval, severity
of AA, ALC, ARC, PNH clone, and telomere length>'>'41¢,
In consistent with the previous studies®*, we determined that
ALC >1x10%/L and SAA were correlated with longer survival.
Although an evidence suggested that a minor population of
PNH-type cells and ARC was the positive predictors of ATG'®,
other studies showed that there was no difference in outcome

4,18

related to these factors®*'®. Thus, until now, there are no sufh-

cient practical and reliable factors to predict the outcomes of
ATG therapy.

At present, this is the first study to investigate the relation-
ship between PLR as well as NLR and the outcomes of AA
patients treated with ATG. More importantly, we found that
low baseline PLR level (PLR<55) in SAA patients was an inde-
pendent positive prognostic factor (HR=0.34, p=0.04). Since
PLR and NLR were the novel markers of systemic inflamma-
tion, we determined that baseline PLR and NLR were associ-
ated with lymphocyte subsets in our data. Besides, PLR was
positively correlated with NLR and age, however it was nega-
tively associated with IgG level.

Lymphocytes play a central role in the pathogenesis of
AA. Activated T lymphocytes mediate autoimmunity through
producing pro-inflammatory cytokines and thereafter lead
to bone marrow destruction'. ATG is a purified antibody,
which can ablate abnormal T lymphocytes as well as reverse
the “immune-mediated” pathogenic mechanisms in AA".
As expected, we demonstrated that the patients with low PLR
have better prognosis. It is worth to mention that these patients

had higher ratio of CD4/CD8. Indeed, CD4* cells played an
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important role in the pathogenesis of AA, especially Th1 cells.
A polarization of CD4* cells toward a type-1 response leads
to the activation of cytotoxic CD8* cells and finally to hema-
topoietic stem cell destruction®. Thus, we hypothesized that
PLR as well as NLR predicted the abnormal quality and func-
tion of lymphocyte subsets, and low PLR was more likely cor-
related with severe immunity of this disorder. Therefore, it is
plausible and necessary to include PLR and NLR into factors
predicting the outcomes of ATG.

There were some limitations in this study. First, this study
was based on the retrospective data collection and completed at
a single center. Second, the patients in this study were included
with rATG and sATG. However, there was no significant dif-
ference between them as studied previously?'.

Despite the above-mentioned limitations, this study had
some clinical implications. First of all, this is the first study that
evaluates the role of PLR and NLR in the treatment of SAA.
Second, we found that PLR could predict initial response to
ATG treatment of SAA patients. Low PLR was a positively sig-
nificant predictor of better response, fewer complications, and
longer survival after ATG. Furthermore, PLR and NLR were
closely related to lymphocyte subsets, which reflected immune
abnormality in SAA patients. This finding might guide clinicians
to judge the treatment response of SAA patients to ATG earlier
and determine better therapy scheme, which has the meaningful
and useful implications for clinical practice. Finally, PLR can
be acquired at low cost in clinical practice, so it has potential
to be a simple, convenient predictive, and stratification factor

to assist with clinical decision-making for SAA patients.

CONCLUSION

The platelet/lymphocyte ratio reflected immune abnormality
in SAA patients, and a low PLR was an independently signifi-
cant predictor of SAA patients treated with ATG.
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The evaluation of patients with essential

thrombocythemia in terms of risk of thrombosis
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SUMMARY

OBJECTIVE: The aim of this study was to compare the incidence of factors associated with an increased risk of thrombosis in patients
with essential thrombocythemia.

METHODS: A total of 200 patients followed-up in our unit with a diagnosis of essential thrombocythemia in 13 years were analyzed
retrospectively.

RESULTS: Of the study participants, 60.5% were females and 39.5% were males, with an overall mean (+SD) age of 54.93 (14.21)
years. In 119 patients, Janus Kinase 2 was positive with 56.3% of cases. When two patient categories were defined as those with or
without history of thrombosis, no significant differences were found in terms of Janus Kinase 2 positivity, mean age, as well as white
blood cells and platelet counts (p>0.05). Also, no significant differences in thrombotic event incidence were found between patient
categories defined on the basis of cut-off values for white blood cells (cut-off values of 15x10%/mm?and 8.7x10/mm?) and platelets
(cut-off values of 1500x 10%/mm?) (p>0.05).

CONCLUSION: Although our results are generally in line with the published data, some divergence from previous results has been
observed with respect to risk factors for thrombotic events. Absence of a correlation between leukocytosis and thrombosis may be related
with the significant decline in white blood cells after treatment. Also, a significant reduction in platelet counts occurring in association
with treatment is linked with a lowered incidence of thrombosis. Janus Kinase 2-positive patients had a similar thrombosis frequency

I

with that reported in the literature.

KEYWORDS: Thrombocythemia, essential. Janus kinase 2. White blood cell count. Platelets. Thrombosis.

INTRODUCTION

Essential thrombocythemia (ET) is a clonal stem cell disorder
that is characterized by isolated thrombocytosis and thrombo-
embolic complications, and it exhibits phenotypic and patho-
genetic resemblance with other myeloproliferative neoplasms
(MPNs), particularly with polycythemia vera (PV) and primary
myelofibrosis (PMF). Our knowledge on the pathogenesis of
this disorder remained relatively limited until 2005, when

acquired JAK2 mutations were reported in approximately

50% of ET patients and in great majority of PMF patients"?.
Nearly 55% of ET patients have JAK2V617F mutations, while
JAK2 exon 12 mutations are rare’. MPL mutations are seen
in approximately 4% of ET patients®. MPL mutations cluster
at exon 10, most frequently at MPL W515LVK®. Presence of
JAK2 mutations has been associated with an increased risk of
arterial thrombosis and lower post-ET MF risk in ET patients°®.

Several parameters have been used to distinguish higher risk
groups from lower risk groups among ET patients, and these
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Essential thrombocythemia and thrombosis

include age, white blood cells (WBC) count, platelet count,
and history of thrombosis’. An increased incidence of throm-
botic events has been reported in patients over 60 years of age
and/or in those with leukocytosis and thrombocytosis.®”!
JAK2 mutations have been associated with an increased risk
of thrombosis, and JAK2 homozygous status was found to
increase the risk of vascular complications'"!2.

This study was undertaken to compare the frequency of
factors associated with an increased risk of thrombosis in

ET patients.

METHODS

Selection of study patients

This retrospective study was undertaken with the partici-
pation of 200 patients followed-up and treated with a diag-
nosis of ET between 2000 and 2013 at the Hematology
Unit, Ankara Research and Training Hospital, Turkey.
Hemoglobin (Hb), WBC, platelet, and cytogenetic test
results at baseline (pre-treatment) were recorded. At the
last assessment time-point (post-treatment), Hb, WBC,
and platelets were remeasured. Age, gender, and history
of thrombosis and/or bleeding were also recorded in the
case data form.

Statistical analysis

All the data obtained throughout this study were analyzed
using “Statistical Package for the Social Science” (SPSS) ver-
sion 11.5 for Windows. Descriptive statistics were expressed
as frequency, percent distribution, and median values (min—
max). Pre- and post-treatment complete blood count param-
eters were compared with Wilcoxon signed-rank test, while
the comparison of WBC between those with or without the
history of thrombosis was performed with Mann—Whitney U
test. Categorical variables were compared with Fisher’s exact
test and Yates 2 test. The value p<0.05 was considered sta-
tistically significant.

RESULTS

The mean age of study participants (n=200) was 54.93%14.21
years. A total of 39.5% of the patients were male and 60.5%
female. JAK2 analysis was available for 119 patients. JAK2
results of 56.3% of patients were positive and 43.7% negative.
Pre-treatment WBC, Hb, and platelet counts were significantly
higher than post-treatment counts (p<0.001, for all compari-
sons). The comparison of WBC, Hb, and platelet counts mea-
sured at different time points was shown in Table 1. A total of
13.5% of patients had a history of thrombosis, while 1% had
bleeding, and 1.5% had both thrombosis and bleeding. About
3.5% of patients had myocardial infarction (MI), 6% cerebrovas-
cular events (CVE), 1.5% portal venous thrombosis, 1.5% deep
venous thrombosis (DVT), 18.5% peripheral arterial throm-
bus, 0.5% pulmonary embolism (PTE), 1.5% GIS bleeding,
and 0.5% had abdominal aortic thrombosis. The frequency of
thrombotic events in JAK2-positive patients was similar to that
in JAK2 negative patients (p=0.540). Patients with or without
history of thrombosis did not differ significantly in terms of age
(p=0.125) as well as pre-treatment WBC (p=0.442) and plate-
let (p=0.804) counts. Comparison of age, WBC, and platelets
between patients with or without thrombosis is shown in Table
2. Also, no statistically significant differences were found between
patients with or without a history of thrombosis with respect
to patient categories defined on the basis of age (p=0.199), pre-
treatment WBC (p=0.121 for a cut-off value of 15x10°/mm?
and p=0.357 for a cut-off value of 8.7x10°/mm?), and platelet
count (p=0.508). Distribution of patients with or without his-
tory of thrombosis with respect to patient categories defined on
the basis of age, WBC, and platelet count is shown in Table 3.

DISCUSSION

The clinical course of ET is characterized by microcirculatory
disorders and increased risk of arterial and venous thrombosis"?.
In this study, our aim was to evaluate the factors that increase
the risk of thrombosis as well as the history of thrombosis and/
or bleeding in a sample of ET patients.

Table 1. Comparison of WBC, Hb, and platelet counts measured at different time points.

Pretreatment

Mean | S5 _|Median) _Min |
7.7 12 4.1

C o |
e | wean |55 wedian] win | wax
7.3 2.4 7.3 2.8

Time points

Posttreatment

WBC (x103/mm?3) 12.6 80.9 . . . . 21.8 | <0.001
Hb (g/dL) 13.6 2.1 13.5 7.5 18.4 12.8 1.88 12.8 7.8 17.4 | <0.001
Platelet (x10%mm?3) | 1074 446 997 514 4213 431 154 431 98 1150 | <0.001

WBC: white blood cells; Hb: hemoglobin.
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Table 2. Comparison of age, WBC, and platelets between patients with or without thrombosis.

History of thrombosis

m-mmm-m-
Age (years) 58.1 13.9 58.5 54.2 14.2 0.125
WBC (x103%mm?3) 13.6 7.3 12.4 4.1 36.8 12.4 7.8 11.6 4.2 80.9 | 0.279
Platelets (x103%/mm?3) | 1030 | 330 1000 | 562 1985 | 1083 | 468 978 514 | 4213 | 0.804

WBC: white blood cells.

Table 3. Distribution of patients with or without history of thrombosis with respect to patient categories defined on the

History of thrombosis

basis of age, WBC, and platelet count.

\CHAGE 36) No (n= 134)

>60 472 34.1

Age (years) 0.199*
<60 19 52.8 108 65.9
>15 10 27.8 25 15.2

WBC (x103/mm?3) 0.121*
<15 26 72.2 139 84.8
>8.7 29 80.6 117 71.3

WBC (x103/mm?3) 0.357*
<8.7 7 194 47 28.7
>150000 8.3 21 12.8

Platelets (x103/mm?) 0.580**
<150000 33 91.7 143 87.2

WBC: white blood cells. *Yates y? test; **Fisher's exact test.

In a study, the reported rate of JAK2 mutation positiv-
ity was 54%, while Duletic et al. reported a positivity rate of
58%'1>. The observed JAK2 positivity rate among our clini-
cal sample was 56.3%.

While 26% of the ET patients in the study by Duletic
et al. had vascular events, the reported rates of hemorrhage
and thrombosis in the study by Chou et al. were 18.5% and
19.2%, respectively, with 2.1% of the patients having a history
of hemorrhage prior to diagnosis'*'°. In another study, 19% of
the patients had thrombosis and 6% had bleeding at the time
of follow-up, while 4% of the patients had MI, 4% had CVE,
1% had peripheral arterial thrombus formation, <1% had PTE,
and 3% had portal venous thrombosis®!”. In this study, 13.5%
of the subjects had a history of thrombosis, 1% had bleeding,
and 1.5% had both thrombosis and bleeding. Also, history of
MI, CVE, portal venous thrombosis, DVT, peripheral arterial
thrombus formation, abdominal aortic thrombus formation,
PTE, and GIS bleeding was presentin 3.5, 6, 1.5, 1, 18.5, 0.5,
0.5, and 1.5%, respectively.

Risk grading systems have been proposed for ET patients
to assist in predicting the risk of thrombotic complications'.

387

Risk factors that utilized to define risk categories in ET patients
(low, 0 risk factor; high, 1 or 2 risk factors) include age, WBC
count, platelet count, and history of thrombosis’.

In the multicenter retrospective analysis of Turkish patients,
708 patients who were diagnosed between 1987 and 2014,
55.1% of all patients had ET. JAK2 mutation was found pos-
itive in 51.5% of patients with ET. At diagnosis, thrombosis
was observed in 15.12% and bleeding occurred in 9% of ET
patients. The incidence of JAK2 mutation, the history of throm-
bosis, and the median age at diagnosis were lower than in the
literature®. JAK2 mutation, observed in 50-60% of patients
with ET, has been an independent risk factor for thrombosis, but
less is known about the underlying mechanism of this relation®.
However, in this study, patients with JAK2 positivity did not
exhibit a significant increase in thrombotic events as compared
with patients who were JAK2 negative. The main limitation
of this study is the retrospective and observational data collec-
tion techniques, which restricts making causal assumptions.

Advanced age is an important risk factor for thrombo-
sis, with patients over 60 years of age having an increased
occurrence of thrombotic events®. Although ET patients
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with thrombotic events were slightly older than those with-
out such events, the difference did not reach statistical sig-
nificance in our study.

Previous research has provided evidence for an increased risk
of thrombosis in ET patients with leukocytosis®’. WBC count
higher than 8.7x10°/mm?® or higher than 15x10%/mm?® was
proposed to represent an independent risk factor for throm-
botic events'. Although ET patients with a history of throm-
bosis had higher WBC counts than those without such a his-
tory, the difference was insignificant. Therefore, our results
suggest that no associations may be present between throm-
botic event frequency and the two separate cut-off values for
WBC. The absence of a correlation between leukocytosis and
thrombosis may be related to the significant reduction in WBC
counts with treatment in our patients. In the last decade, sev-
eral studies have investigated the association between leuko-
cytosis and risk of thrombosis in patients with MPN, but the
conclusions were not univocal. Furthermore, even in studies
concluding that leukocytosis was associated with thrombosis,
no consensus was found on the numerical cut-off that should
be used to define leukocytosis?®'.

Another important consideration in reducing the risk
of thrombosis involves the prevention of thrombocytosis?.
Platelet count of <1000x10%/mm? in a patient over 60 years
of age or a platelet count 21500x10%/mm? in those less than
60 years of age may be considered an indication for the use of
agents that reduce the number of platelets'.

The hypercoagulability state is a condition that may induce
the thrombosis phenomenon. The markers of this state were
identified in patients who received estrogen associated with pro-
gestagens. Furthermore, patients who received oral estrogen plus
medroxyprogesterone showed a decrease in antithrombin III,
which is a risk factor for thrombosis. Therefore, this association

may lead to a procoagulant state in ET patients who received

estrogen plus medroxyprogesterone?. Also, the inflammatory
changes are part of coronavirus disease 2019 (COVID-19)
pathophysiology and this might generate a higher thrombo-
embolic risk in patients using combined hormonal contracep-
tion and menopausal hormone therapy. The thrombosis risk of
ET patients affected by COVID-19 using combined hormonal
therapy should also be evaluated in this respect®.

Odur results are in disagreement with the previous reports
in terms of the incidence of thrombotic events in patients
with leukocytosis, increased platelet count, or JAK2 positivity.
‘The absence of a correlation between leukocytosis and thrombo-
sis may be related to the significant reduction in WBC counts
with treatment in our patients. Similarly, significant reductions
in platelet counts that achieved by treatment have been associ-
ated with reduced frequency of thrombosis. JAK2 mutations
could be evaluated in only 119 of our patients due to technical
constraints between the years 2000 and 2006. In this regard,
the inconsistency between the previous reports and this study
in terms of the thrombotic events in JAK2-positive patients

may be related with the small sample size.

CONCLUSION

The thrombo-hemorrhagic events occur in patients with ET.
JAK2 mutation, leukocytosis, and thrombocytosis are associ-
ated with a high risk of thrombosis. We concluded that the
effective control of WBC and platelet counts can reduce the
risk of thrombosis.
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Relations of heart-type and brain-type fatty
acid-binding proteins with postoperative
cognitive dysfunction in elderly patients

undergoing spinal surgery

Minbo Jiang' @, Yang Li’

, Lei Cao’

, Jiwei Tian?* @, Deguo Wang'*

SUMMARY

OBJECTIVE: The aim of this study is to analyze the relations of heart-type fatty acid-binding protein (H-FABP) and brain-type fatty acid-
binding protein (B-FABP) with postoperative cognitive dysfunction (POCD) in elderly patients undergoing spinal surgery.

METHODS: One hundred and twenty-five patients who underwent spinal surgery were enrolled in this study. According to whether

patients had POCD within 5 days after surgery, the participants were divided into POCD group and non-POCD group. Before surgery

and 6 h after surgery, the serum H-FABP and B-FABP contents were detected.
RESULTS: There were 33 (26.4%) patients in POCD group, and 92 (73.60%) patients in non-POCD group. After surgery, the serum
H-FABP and B-FABP contents in POCD group were significantly higher than those before surgery, respectively (p<0.05), and those in

non-POCD group were significantly lower than those before surgery, respectively (p<0.05). After surgery, the serum H-FABP and B-FABP

contents in POCD group were significantly higher than those in non-POCD group, respectively (p<0.05).
CONCLUSION: The serum H-FABP and B-FABP contents are positively related to the occurrence of POCD in elderly patients undergoing

spinal surgery.

KEYWORDS: H-FABP. B-FABP. Postoperative cognitive dysfunction. Elderly patients. Spinal surgery.

INTRODUCTION

With the increase of elderly patients, the brain dysfunction
that appears after general anesthesia is receiving more and more
attention'. The neurocognitive changes related to surgery and
anesthesia mainly include postoperative delirium and postop-
erative cognitive decline®. Although there is some overlap area,
there are still differences in the occurrence time and clinical
manifestations®. Complications of the central nervous system
after surgery in the elderly patients are manifested as confu-
sion, anxiety, personality changes, and memory impairment.
These changes in personality, social ability, and cognitive ability

and skills after surgery are called postoperative cognitive dys-
function (POCD)% POCD is one of the common complica-
tions in elderly patients that may lead to delayed rehabilitation’.
Early and accurate prediction of the occurrence of POCD is
the key to prevention and control of POCD®.

Fatty acid-binding protein (FABP) is a group of low-mo-
lecular weight proteins existing in cytoplasm. FABP is distrib-
uted in the tissues with active fatty acid metabolism and has
the function of binding fatty acids and regulating cell metab-
olism. There are many types of FABP”. The study has found
that the serum heart-type FABP (H-FABP) and brain-type
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FABP (B-FABP) levels have high susceptibility for judging the
brain injury®. Kok et al.” have studied the POCD in patients
receiving heart surgery and they found that in patients with
POCD, the serum B-FABP level 24 h after surgery is higher
than that before surgery. Therefore, we hypothesized that the
serum H-FABP and B-FABP were related with POCD in elderly
patients undergoing spinal surgery. This study was designed
to analyze the relations of serum H-FABP and B-FABP levels
with POCD in elderly patients undergoing spinal surgery, in
order to provide a scientific basis for the prediction of POCD
in these patients.

METHODS

Patients

One hundred and twenty-five patients who underwent spinal
surgery in our hospital from January 2019 to October 2019
were enrolled. There were 67 males and 58 females. There were
75 cases of lumbar spine surgery (among them, 25 cases with
one-segment lumbar surgery, 32 cases with two-segment lum-
bar surgery, and 18 cases with three- or more segment lumbar
surgery) and 50 cases of cervical spine surgery (24 cases with
anterior cervical surgery and 26 cases with posterior cervical
surgery). According to whether patients had POCD, the par-
ticipants were divided into POCD group and non-POCD
group. The demographic and clinical data of patients were
shown in Table 1. There was no significant difference between
two groups (p>0.05). This study was approved by the Medical
Ethics Committee of People’s Hospital of Jiangbei District, and
informed consent was signed with patients or their families.

Inclusion criteria and exclusion criteria
Inclusion criteria were as follows: the patients aged 260 years,
the ASA grade was I-11I, and the estimated operation time was
22 h. Exclusion criteria were as follows: the patients had severe
respiratory or circulatory diseases; the patients had acute and
chronic infections before surgery; the preoperative biochemical
examination revealed renal dysfunction (i.e., blood creatinine
>177 umol/L) or active liver disease; the patients had history
of myocardial infarction and cerebral infarction; the patients
had a history of mental nervous system or taking related drugs;
and the preoperative Mini-Mental State Examination (MMSE)
score showed illiteracy level <17 points, primary school level
<20 points, middle school level <22 points, and college and
higher level <24 points.

Anesthesia method
All patients were fasting for 8 h and drinking for 6 h before
surgery. The patients were routinely monitored for aterial blood
pressure (ABP), electrocardiogram (ECG), oxygen saturation
(SpO,), and bispectral index (BIS) after entering the room.
Before the operation, a right internal jugular vein puncture was
performed. The central venous catheter was routinely placed,
and central venous pressure (CVP) was monitored. The anesthe-
sia induction used 0.3 pg/kg sufentanil, 1.5-2.5 mg/kg propo-
fol, and 0.6 mg/kg rocuronium bromide. A tracheal intubation
anesthesia machine was used to control the breathing. The respi-
ratory rate (RR) was 12 times/min, and the tidal volume (Vt)
was 8—10 mL/kg. The anesthesia maintenance used target-con-
trolled infusion of 2—4 lg/mL plasma concentration of propo-
fol and intraoperative continuous pumping of rocuronium to

maintain muscle relaxation. For intraoperative adjustment of

Table 1. Comparison of demographic and clinical data between postoperative cognitive dysfunction group and non-

postoperative cognitive dysfunction group.

Gender (n) 0.081 0.782
Male 17 50
Female 16 42
Age (years) 69.53+5.41 67.1446.49 1.892 0.061
Body mass index (kg/m?) 22.26+2.29 21.9742.75 0.522 0.603
Surgery type (n) 0.007 0.934
Lumbar spine surgery 20 55
Cervical spine surgery 13 37
Operation time (h) 2.89+0.82 2.62+0.83 1.58 0.117
Blood loss (mL) 339.84426.51 331.42425.03 1.631 0.105
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the dose of anesthetic drugs to maintain BIS at 40-60, intra-
operative blood pressure fluctuations should not exceed 30%
of the basic value. All patients were given patient-controlled
intravenous analgesia (PCIA) after surgery. Of note, 2 ug/kg
sufentanil+1 pg/kg dexmedetomidine+15 mg tropisetron were
diluted to 100 mL with normal saline. The parameters were
set to a background dose of 2 mL/h, an additional dose of
2 mL each time, and a lock time of 20 min. After the opera-
tion, the patient was sent to post-anesthesia care unit (PACU),
and the tracheal tube was removed after awakening. After the
hemodynamics was stable and the steward score was >4 points,

the patient returned to the ward.

Blood specimen collection and
assessment of cognitive function
A 3 mL of central venous blood was collected before and after
surgery. Cognitive function of patients was assessed with the
MMSE scale on 1 day before surgery and 5 days after sur-
gery. The total score was 30 points, and the normal value was
27-30 points. Those with a decrease of 2 points or more were
considered to have cognitive decline and were diagnosed with
POCD. The same number of patients with POCD as those
with similar general conditions as sex, weight, ASA classifi-
cation, blood loss, etc., were selected from patients who had
never had POCD, and the serum H-FABP and B-FABP con-

tents were determined together.

Detection of H-FABP and B-FABP

The ELISA method was used to determine the serum contents
of H-FABP and B-FABP before and 6 h after surgery. The spe-

cific method was performed according to the kit instructions.

Statistical analysis
This study used SPSS 19.0 software for the statistical analysis.
The enumeration data were presented as number and rate and
were compared using % test. The measurement data were pre-
sented as mean * SD and were compared using #test. p<0.05

was considered as statistically significant.

RESULTS

Occurrence of POCD
A total of 33 (26.40%) patients (POCD group) developed
POCD at 5 days after surgery. Among them, 15 cases did not
recover at 3 days, 10 cases did not recover at 5 days, 7 cases
occurred newly 1-3 days after operation, and 1 case occurred
3—5 days after operation. Other 92 (73.60%) patients (non-
POCD group) did not develop POCD.

Comparison of serum H-FABP
and B-FABP contents between
POCD group and non-POCD group
Before surgery, the serum H-FABP and B-FABP contents in POCD
group were significantly lower than those in non-POCD group,
respectively (p<0.05). After surgery, each index in POCD group
was significantly higher than that before surgery (p<0.05), and
that in non-POCD group was significantly lower than that before
surgery (p<0.05). In addition, after surgery, the serum H-FABP
and B-FABP contents in POCD group were significantly higher
than those in non-POCD group, respectively (p<0.05) (Figure 1).
Comparison of serum H-FABP and B-FABP contents
between male and female patients

Figure 1. Comparison of serum heart-type fatty acid-binding protein and brain-type fatty acid-binding protein contents
between postoperative cognitive dysfunction group and non- postoperative cognitive dysfunction group. #*p<0.05 versus
before surgery; *p<0.05 versus postoperative cognitive dysfunction D group.
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Before and after surgery, there was no significant difference
of serum H-FABP or B-FABP content between male and female
patients, respectively (p>0.05). After surgery, the B-FABP con-
tent was significantly lower than before surgery for each gen-
der (p<0.05) (Figure 2).

DISCUSSION

The postoperative cognitive dysfunction is a common neu-
rological complication in elderly patients'. In this study, the
incidence of POCD within 5 days after surgery was similar to
that reported by Moller et al."'. Changes in S100p protein and
neuron-specific enolase (NSE) in serum can reflect brain dam-
age and have been used to predict the occurrence of POCD™".
Finding specific and sensitive predictive indicators of POCD
is the key to prevent and control POCD. FABP is a group of
low-molecular-weight proteins in the cytoplasm, which are
involved in the regulation of fatty acid uptake and transport
and enzyme activity. This study suggests that H-FABP and
B-FABP are more sensitive and specific than S100 protein and
NSE in the judgment of acute brain injury®.

The results of this study show that compared with patients
with non-POCD, the serum H-FABP content in patients with
POCD increased significantly 6 h after surgery compared with
that before surgery, and the results were similar to the earlier
reports. Vupputuri et al.’® found that H-FABP could hardly
be detected in the peripheral circulation of normal people.
When brain cells were damaged, it began to increase 1-3 h and
reached a peak 6 h after operation. The content of B-FABP
in serum was significantly increased 24 h after the study, and
the incidence of POCD was significantly positively correlated
with the changes of H-FABP and B-FABP contents. The results

suggest that the increase of H-FABP and B-FABP in postop-
erative serum is closely related to the occurrence of POCD in
patients. Kok et al.” confirmed that during the perioperative
period of cardiac surgery neurocognitive dysfunction, the level
of B-FABP in serum of patients with POCD 24 h after surgery
was significantly higher than before surgery.

'The pathogenesis of POCD is still unclear, involving disorders
of the central nervous system, endocrine system, and immune sys-
tem'. It is generally believed that POCD is based on the degenera-
tion of the central nervous system in elderly patients, and it is caused
by various factors such as acetylcholine, serotonin, norepinephrine,
glutamic acid, and gamma-aminobutyric acid. Acute mental disor-
der syndrome is caused by further disorders of the neurotransmit-
ter system. Cognitive dysfunction caused by elevated FABP may
be related to its ability to regulate inflammatory cytokines through
intracellular fatty acid-mediated signaling pathways. This study has
shown that the downregulation of FABP can significantly reduce
the synthesis of TNF-0tand IL-6", and the overexpression of FABP
can lead to increased synthesis of IL-7 and IL-18'¢.

This study still has some limitations. First, the sample
size of this study is relatively small, especially for the POCD
group, which may affect the results. Second, the correlations
of H-FABD, B-FABP, and other parameters have not been dis-
cussed. These issues should be solved in more in-depth research

to make the outcomes more convincing.

CONCLUSIONS

The serum H-FABP and B-FABDP contents are positively related
to the occurrence of POCD in elderly patients undergoing spinal
surgery. This study has provided a certain scientific basis for the
prediction of POCD in elderly patients undergoing spinal surgery.

Figure 2. Comparison of serum heart-type fatty acid-binding protein and brain-type fatty acid-binding protein contents
between male and female patients. #p<0.05 versus before surgery.
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Effects of four types of chinese medicines as
concomitant drugs with azithromycin for the
treatment of mycoplasma pneumonia in
children in China: a network meta-analysis

Lairun Jin' @, Ping Chen' @, Yan Xu'*

SUMMARY

OBJECTIVE: The purpose of this study was to evaluate the efficacy of the use of four concomitant Chinese medicines with azithromycin
in the treatment of mycoplasma pneumonia in children (MPC) by using network meta-analysis (NMA) and ranking them according to
their performances.

METHODS: There were a total of 130 randomly controlled trials of four different concomitant Chinese medicines with azithromycin
for the treatment of MPC in many databases, and an NMA was conducted in them by using Stata (version 13.0) software to evaluate
the odds ratio (OR) and sequence of the different combinations. The included studies were divided into two groups: control group
(azithromycin alone) and observation group (one of four azithromycin combinations).

RESULTS: A total of 13119 cases were included in this study, and the results showed that the pooled OR and 95% confidence interval
(Cl) of MPC improvement compared with azithromycin alone were 4.76 (3.18-7.14) for azithromycin and Reduning, 5.66 (4.50-7.12)
for azithromycin and Tanreqing, 4.84 (3.35-7.01) for azithromycin and Xiyanping, and 4.58 (3.59-5.83) for azithromycin and Yanhuning,
respectively. This study shows the significant efficacy of Chinese concomitant drug. The combination of azithromycin with Tanreging is
the best candidate of concomitant drug in terms of clinical efficacy. Its surface under the cumulative ranking (SUCRA) score was 85.5,
while the SUCRA score for the azithromycin and Yanhuning combination was the worst, which is 48.4.

CONCLUSIONS: The combination of azithromycin with Tanreging is the most promising group among four combinations for the

treatment of MPC.

KEYWORDS: Network meta-analysis. Azithromycin. Pneumonia, mycoplasma. Randomized controlled trials as topic. Self efficacy.

INTRODUCTION

Mycoplasma pneumonia in children (MPC) is mild or absent in
the early stage, but the disease progresses rapidly, and extrapulmo-
nary complications are diverse'*. The first choice of antibacterial
drugs is macrolides, which are represented by azithromycin®*.
Due to the long treatment time, the incidence of gastrointes-

tinal symptoms will increase accordingly®. Traditional Chinese

medicine has certain advantages in improving efficacy, shorten-
ing the course of disease, and reducing toxic and side effects®.

Network meta-analysis (NMA) is developed from the tra-
ditional meta-analysis, from the standard analysis of two sets of
processing factors to a number of different processing factors’.

The aim of this study is to evaluate the efficacy of four
types of Chinese medicine as concomitant drugs, while azith-
romycin is administered in the treatment of MPC using NMA,
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Treatment of mycoplasma pneumonia in children

and to rank them according to their performances. These four
schemes are most widely used to treat MPC. This includes
the combination of azithromycin with Reduning, Tanreging,
Xiyanping, and Yanhuning injections. This study may pro-
vide a significantly important guide for the selection of clini-
cal medications for MPC.

METHODS

Search strategy
The databases used for this study included Wanfang, China
National Knowledge Index, Chongqing VIP Network,
China Academic Journal Network Publishing, China Biomedical
Medicine, Chinese Science Citation, China Science and
Technology Journal, PubMed, Cochrane Library, EMBASE,
Web of Science, BIOSIS Previews, SciFinder, and SINOMED.
Search strategies were adapted to each database, and they are the
variations of the search words, wildcard symbols, and Boolean
operators that combine terms. The searching date is from the
establishment of the database to February 1, 2020. The search

D«

words are as follows: “azithromycin”, “combination therapy”,

“Reduning”, “Tanreqing”, “Xiyanping”, “Yanhuning”, “injec-

tion”, “efficacy”, “pneumonia’, “mycoplasma’, “primary atypical

pneumonia’, “mycoplasma ovipneumoniae infection”, “myco-
 C

plasma dispar infection”, “children”, “child”, “child-mycoplasma

pneumonia’, and “pediatric pneumonia’.

Inclusion and exclusion criteria
The inclusion criteria were as follows:
1)
2)
3)
4)

Randomly controlled trials;

Patients who met the requirement of diagnosis of MPC5;
Patients aged 14 years and below;

The results of the effective number of cases of both
the control group and the observation group are pro-
vided; and

5) Studies that used azithromycin alone as control group,
while the observation group was one of the azithromy-
cin combinations for the treatment of MPC.

The exclusion criteria were as follows:
1)
2)

Children with severe dementia or mental illness;
Patients with severe tumor, lung, heart, liver or kidney
damage, or immune diseases;

3)
4)

Purely descriptive studies with no control group;
Research types that were reviews, theoretical discus-
sions, summaries of experience, case reports, and ani-
mal-based experiments; and

5)

Studies with provision of incomplete or repeated data.
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Data extraction and quality evaluation
Two reviewers independently searched the literature and
screened all the titles and abstracts of potentially eligible tri-
als based on the inclusion and exclusion criteria, and then,
they extracted all the relevant data in each included study.
This research extracted the characteristics of participants and
interventions, outcomes reported and collected, sample size
(control and observation) in each arm, numerical results, and
quality indicators of publications. The data extracted were cross-
checked, and disagreements were referred to a third reviewer.
This study adopts the Jadad quality scoring standard to eval-
uate the quality of the publications.

Statistical analysis
This study conducts the network meta-analysis by using Stata
software version 13.0 and commands network package. The effi-
cacy of interventions was ranked according to the value of sur-
face under the cumulative ranking (SUCRA) curve. SUCRA
values were presented in percentages. The greater the SUCRA
value, the better the intervention. The selected indicators were
count data, while OR was used as the concomitant effect, and
the confidence interval (CI) was set at 95%. The probability

value of p<0.05 was defined as statistically significant.

RESULTS

Characteristics of included studies
This study identified 130 eligible studies published between
2007 and 2019 eventually. A total of 13119 cases including
6509 control cases and 6610 observation cases were included.
Basic classifications of included studies are presented in Table 1.

Network meta-analysis

Network plot of four types of integrated

chinese and western medicines
Of the 130 publications, the combination of azithromycin
with Tanreqing was the most common one, while azithromy-
cin with Reduning was the least frequent one. Figure 1 shows
that the azithromycin-alone group had the largest number of
subjects, while azithromycin and Reduning had the least num-
ber of subjects.

Confidence interval
The pooled OR and 95%CI of MPC improvement compared
with azithromycin alone were 4.76 (3.18-7.14) for azithromy-
cin+Reduning, 5.66 (4.50-7.12) for azithromycin+Tanreqing,
4.84 (3.35-7.01) for azithromycin+Xiyanping, 4.58 (3.59-5.83)
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Table 1. Classification of included studies.

Observation group Control group

. Number of Total Total Duration Jada!d
Comparison Year Area S ota iz quality
publications | effective effective (days) score
cases cases
B versus A 2011-2019 | China 14 667 700 563 698 5-21 3-4
C versus A 2006-2019 | China 61 2787 2887 2367 2878 3-15 2-4
D versus A 2011-2019 | China 18 962 1002 816 990 4-11 2-4
E versus A 2007-2019 | China 37 1929 2021 1594 1943 5-10 2-5

A: azithromycin; B: azithromycin+Reduning; C: azithromycin+Tanreqging; D: azithromycin+Xiyanping; E: azithromycin+Yanhuning.

for azithromycin+Yanhuning, respectively. This study shows a
significant difference in efficacy. No significant difference was

found in the comparison between azithromycin combinations.

Publication bias
Figure 2 shows that publication bias may have existed due to

the asymmetry in the results of studies.

Ranking of clinical efficacy
The distribution of probabilities for each treatment is being
ranked for their efficacy in MPC according to SUCRA val-
ues, and the order of SUCRA values for four types of con-
comitant Chinese medicine and azithromycin combination is
as follows: azithromycin+Tanreqing (85.5), azithromycin+Xi-
yanping (59.3), azithromycin+Reduning (56.7), and azithro-
mycin+Yanhuning (48.4). As shown earlier, the combination

of azithromycin with Tanreqing had the best clinical efficacy.

DISCUSSION

The network meta-analysis is mainly used to compare the clin-
ical efficacy of three or more interventions’. In this study, four
types of combined Chinese medicine with azithromycin for
treatment of MPC were analyzed. The combinations of azith-
romycin with Reduning, Tanreging, Xiyanping, and Yanhuning
were more effective when compared to azithromycin alone in
the treatment of MPC. The combination of azithromycin with
Tanreqing had the highest SUCRA value and probability of
being the best treatment option.

Mycoplasma pneumonia in children is a common respi-
ratory disease in pediatrics'®. After mycoplasma pneumonia
(MP) invades the respiratory tract, toxic metabolites, such as
hydrogen peroxide, were produced, and antigen structures in
the patient’s body were changed!''?.

Anti-infection therapy is the main clinical practice, and azi-
thromycin is the first choice for the treatment of MPC'. As the
third-generation semi-synthetic 15-membered macrolide antibiotic,
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Figure 1. Network plot of different interventions for the
treatment of mycoplasma pneumonia in children. The
size of the point in the network graph is proportional to
the number of subjects, while the thickness of the line is
proportional to the number of studies. A: azithromycin; B:
azithromycin+Reduning; C: azithromycin+Tanreging; D:
azithromycin+Xiyanping; E: azithromycin+Yanhuning.

Figure 2. Funnel plot for publication bias in selected studies.
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azithromycin can interfere with the protein synthesis of microor-
ganisms by binding to the 508 ribosomal subunit of the micro-
organism. It has good antibacterial effect on MP and the charac-
teristics of long plasma half-life, strong acid resistance, and strong
permeability'®. However, azithromycin-resistant strains often appear
in clinical practice’. Exploring effective treatment for MPC has
become a difficult task in pediatric clinic. Treatment with azith-
romycin alone may prolong the course of treatment and increase
the risk of infection in other systems of patient'®!”.

At present, the clinical application of Chinese medicine
injection in adjuvant treatment of MPC has achieved good
results, showing that traditional Chinese medicine, including
Reduning, Tanreqing, Xiyanping, and Yanhuning, combined
with azithromycin has significant therapeutic advantages in
MPC treatment'®.

Our findings show that the combination of azithromycin
with Tanreging is the most promising candidate for treatment.
Tanreqing injection is a kind of Chinese patent medicine, and
its main ingredients include Scutellaria baicalensis, bear bile
powder, goat horn, honeysuckle, and forsythia®. §. baical-
ensis, bear bile powder, and goat horn perform the functions
of clearing away heat, detoxification, expectorant, and cough
suppressant, and they can effectively relieve the symptoms of
MPC. Honeysuckle and forsythia have the effect of removing
damp heat and enhancing immunity. Due to its advantages
of safe application, minor side effects, and resistance to drug
resistance, it is selected for clinical use in China?**'. This study
may provide a guide of great importance for the selection of
MPC clinical medications.

CONCLUSIONS

This study may be very helpful for the clinical treatment of
MPC, but there are some limitations in this study. The research
examined only the Chinese studies, and there were no con-
sistencies in the treatment dose, duration of treatment in the
included publication, and a quantitative analysis of immune
system cytokines. Moreover, the result of safety assessment is
absent. Therefore, high-quality randomized controlled trials
are needed in the future to evaluate the efficacy of the combin-

ing traditional Chinese medicine and azithromycin in MPC.
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SUMMARY

OBJECTIVE: This study aimed to analyze the compliance with the assistance protocol and factors associated with the judicialization of
coagulation factors in severe hemophilia patients.

METHODS: A retrospective, cross-sectional study was conducted from June 2015 to May 2016 in adults with severe hemophilia in the
Federal District, Brazil using data from their medical records and the Hemovida Web Coagulopathies System.

RESULTS: One-hundred and three patients from Federal District, the capital of Brazil, were included in the study. The mean age of the
patients was 34.6+10.1. Ninety-three received prophylactic treatment (90.3%) and 53 received recombinant coagulation factors (51.7%).
Judicialization occurred in 21 cases (20.4%), 13 of whom disagreed with the assistance protocol (12.6%). In the univariate analysis, an
association was observed between reduced judicialization and treatment (4.8 vs. 47.6%; p<0.001) in the hemophilia treatment center
and an increase that was associated with use of the recombinant coagulation factor in disagreement with the protocol (38.1 vs. 6.1%;
p<0.001). In the multivariate analysis, the odds ratio for judicialization was 0.081 (95% confidence interval [CI] 0.010-0.055) for treatment
at the hemophilia treatment center and 5.067 (95%Cl 1.392—18.446) for the use of recombinant coagulation factor not in compliance
with the protocol. More inhibitor development in judicialized patients (33.3 vs. 4.9%; p<0.001) was found.

CONCLUSIONS: The effectiveness of judicialization should be questioned, especially regarding coagulation factor prescriptions that
are not in compliance with the protocol. The expense resulting from judicialization has not shown any benefit, and an even greater
development of inhibitors during treatment in judicialized patients was found.

KEYWORDS: Legislation, jurisprudence. Hemophilia A. Hemophilia B. Factor VIII. Factor IX. Pharmaceutical services. Health services.
Health services accessibility.
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INTRODUCTION

Hemophilia is a rare, inherited disorder linked to the X chro-
mosome characterized by the deficiency of coagulation fac-
tor VIII (hemophilia A) or IX (hemophilia B), which leads to
bleeding. The treatment is the replacement of coagulation fac-
tors (plasma or recombinant)"?, which aims to reduce bleeding
and prevent sequelae and high mortality rates.

Brazil has the fourth largest population of hemophilia patients
worldwide (12,432 people) according to the 2017 Annual
Global Survey of the World Federation of Hemophilia, behind
the United States, India, and China®. To guarantee treatment,
the Brazilian Ministry of Health (MS) acquires and distributes
coagulation factors free of charge to users of the Unified Health
System (SUS)?, which has incorporated innovations during the
last decade for the care of people with hemophilia. These innova-
tions have been incorporated as the national registry of users with
hereditary hemorrhagic disorders (Hemovida Web Coagulopathies
System)® and include the implantation of primary prophylaxis
with regular replacement of coagulation factors for patients below
36 months of age® and secondary prophylaxis for older people
and young children’. In 2013, in hemophilia A, recombinant
FVIII was incorporated for patients under the age of 30 years®.

In the Federal District (FD), prophylactic treatment for
hemophilia was implemented in 20117 and revised in 2012 to
adapt to the MS guidelines'. From the disclosure of the pro-
tocol among the assisting professionals, an adjustment of the
demand for the products was foreseen with reduction of the judi-
cialization, given that the availability was compatible with the
demand. However, a persistence of lawsuits has occurred''.

Legal actions related to the right to health, described now as
the judicialization of health, have been increasing in Brazil. As an
example, between 2016 and 2017, an increase of approximately
50% in these processes was found'' In the FD, a study showed
that there was an increase in lawsuits over time related to the right
to health care without further discussion of the economic aspects
since when a claim is granted; the Executive Branch is forced
to reduce investment in other health-related actions or policies.
This privileges the individual at the expense of the collective, which
is contrary to the principle of equity and isonomy leading to the
detriment of efficiency itself'!. Another study in the FD showed
that all processes were individual and not collective actions'?.

In this context, this study aimed to analyze compliance with
the care protocol and factors associated with the judicializa-

tion of coagulation factors in patients with severe hemophilia.

METHODS

This study was conducted as a retrospective cross-sectional
study from June 2015 to May 2016 based on data from patient
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medical records and the Hemovida Web Coagulopathies System
of MS’, including patients with severe hemophilia, those who
were aged 18 or above, and those who resided in FD or in
the municipalities of RIDE-FD (n=103). In addition, records
of product dispensations were also consulted in the pharmacy of
Fundagao Hemocentro de Brasilia (FHB).

Data, including age, weight, place of treatment (FHB or
other), place of residence, type of treatment (demand or pro-
phylaxis), access to treatment (judicial or not), dose by infu-
sion, number of weekly doses, and type of coagulation factor
prescribed (plasma or recombinant), tests for inhibitory anti-
bodies, and serology for blood-borne infectious diseases (hep-
atitis viruses B and C [HBV and HCV, respectively], human
immunodeficiency and human T-lymphotropic viruses [HIV
and HTLYV, respectively], and Chagas disease), were collected.
Serological tests were performed using the chemiluminescence
method (Abbott) in the FHB laboratory. Severe hemophilia
was defined by the levels of clotting factors <1%?7.

The normality of data distribution was assessed using the
Kolmogorov—Smirnov test. Quantitative data were expressed
as mean * standard deviation (SD) or median and the 25-75%
interquartile range (IQ 25-75%). Categorical variables were
expressed as numbers and percentages (%). When appropri-
ate, the Student’s #test or Mann—Whitney U test was used to
compare quantitative variables. For categorical variables, con-
tingency tables and Pearson’s chi-square ()?) or Fisher’s exact
test were used as appropriate. To assess independent factors
associated with judicialization, noncollinear variables with a
p<0.20 in the univariate analysis were assessed by binary logis-
tic regression analysis using the stepwise method. Data were
analyzed by using the IBM Statistical Package for the Social
Sciences (SPSS) software program, version 20.0 for Mac (SPSS,
Chicago, lllinois, USA). Statistical significance level was defined
as two-tailed p<0.05.

The study was approved by the Research Ethics Committee
of the Health Sciences Teaching and Research Foundation
(FEPECS), Brasilia, Distrito Federal, Brazil.

RESULTS

‘The mean age of the included patients (7=103) was 34.2110.1 years.
Approximately 70.9% were residents of the FD and 38.8% under-
went treatment at the referral care unit, the FHB. Ninety-three
patients received prophylactic treatment (90.3%) and 53 patients
(51.7%) received recombinant factors. In 13 cases, use was at
odds with the protocol (12.6%). Judicialization occurred in
21 cases (20.4%). The median consumption of clotting factors
per kg was 37.0 TU of FVIII (IQ 25-75%: 31.0-41.0) and
40.0 IU of FIX (IQ 25-75%: 35.5-54.0) as shown in Table 1.

Rev Assoc Med Bras 2021;67(3):400-405



Judicialization of coagulation factors in severe hemophilia

Table 2 presents the univariate and multivariate analyses
of the factors associated with judicialization. In the univar-
iate analysis, a significant association was observed between
reduced judicialization and treatment in the reference care
unit (p<0.001). On the contrary, using recombinant FVIII
in disagreement with the protocol was associated with greater

judicialization (p<0.001). No significant differences were
found in relation to other variables. In the multivariate analy-
sis, a significant association was maintained between increased
judicialization and the use of recombinant FVIII in disagree-
ment with the protocol (p=0.014) and a reduction associated
with treatment in the reference care unit (p=0.018). The odds

Table 1. Baseline data of adult patients with severe hemophilia (n=103).

Age, years, mean (SD) 34.2 (10.1)

Hemophilia A, n (%) 79 (76.7)
Judicial treatment, n (%) 21(20.4)
Residence in the Federal District, n (%) 73 (70.9)
Use of the reference care unit for treatment, n (%) 40 (38.8)
Presence of inhibitor, n (%) 11 (10.7)
Prophylactic treatment, n (%) 93 (90.3)
Use of recombinant coagulation factor, n (%) 53(51.5)
Use of recombinant coagulation factor in disagreement with protocol, n (%) 13(12.6)

Coagulation factor VIII

Infusion IU in patients with hemophilia A, median (IQ 25-75%)*

3.000 (2.500-3.000)

Infusion IU and weight in patients with hemophilia A, IU/kg, median (IQ 25-75%)*

37.0(31.0-41.0)

Doses per week in patients with hemophilia A, median (IQ 25-75%)*

4.0 (3.0-4.0)

IU dispensed per month in patients with hemophilia A, median (IQ 25-75%)*

48.000 (30.000-60.000)

Coagulation factor IX

Infusion IU in patients with hemophilia B, median (IQ 25-75%)*

3.000 (3.000-3.500)

IU by infusion and weight in patients with hemophilia B, IU/kg, median (IQ 25-75%)*

40.0 (35.5-54.0)

Doses per week in patients with hemophilia B, median (IQ 25-75%)*

3.0 (2.0-3.0)

IU dispensed per month in patients with hemophilia B, median (IQ 25-75%)*

35.500(16.875-46.000)

|U: international units of coagulation factor; SD: standard deviation; IQ 25-75%: interquartile range 25-75%; #*79 patients with hemophilia A; *24

patients with hemophilia B.

Table 2. Univariate and multivariate analyses of factors associated with judicialization in adult patients with severe hemophilia (n=103).

Judicialized Not judicialized Univariate Multivariate
(n=21) (n=82) analysis: p-value | analysis: p-value

Age, years, mean (SD) 34.2 (9.1) 34.2 (10.4) 0.991
Hemophilia A, n (%) 5(23.8) 19 (23.2) 0.951
Use of the reference care unit for
O————) 1(4.8) 9 (47.6) <0.001 0.018
Residence in the Federal District, n (%) 5(71.4) 8(70.7) 0.950 -
Prophylactic treatment, n (%) 9 (90.5) 4 (90.2) 0.974 -
Use of recombinant factor in
disagreement with protocol, n (%) Bles) 2(E1) ey RIS

SD: standard deviation; 95%Cl: 95% confidence interval.
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ratio for judicialization was 0.081 (95% confidence interval
[CI] 0.010-0.055) for treatment in the reference care unit and
5.067 (95%CI 1.392-18.446) for recombinant FVIII not in
accordance with the protocol.

Table 3 compares the results of serologies for blood-
borne diseases and antibodies that inhibit coagulation factors
during treatment between judicial and non-judicial patients.
Patients receiving judicial treatment had a higher incidence of
antibodies that inhibited coagulation factors (33.3 vs. 4.9%,
<0.001). Regarding serology, no significant differences were
observed between groups.

DISCUSSION

Judicialization of coagulation factors has become a persistent
phenomenon even after the adoption of the care protocol in the
FD. This phenomenon is associated with the use of recombi-
nant factors in disagreement with the protocol, which becomes,
in particular, a problem for managers because it is a product
with high costs. Treatment at the referral care unit was associ-
ated with reduced judicialization, which shows the importance
of monitoring at a trained center to deal with care for people
with hemophilia'é. More inhibitory antibodies in judicialized
patients were found with no significant difference in relation
to serologies for infectious diseases, and it can be inferred that
judicialization did not benefit this set of patients with respect
to any of these aspects. As already observed in a previous study,
a higher consumption of coagulation factors in the FD when
compared with other Brazilian states was demonstrated'?.
SUS is a universal health system that requires strategies for
guaranteeing equity and quality. From this perspective, clin-
ical treatment protocols aim to promote safety, efficacy, and

cost-effectiveness in treatment". In healthcare for patients with
hemophilia, these requirements are important, and monitor-
ing of pharmacological treatment, bleeding, and development
of inhibitors is relevant>'®. Most of the studied patients used
prophylaxis as they were young, productive people who would
benefit from this monitoring in the perspective of longevity
with quality of life. In relation to hemophilia A, in 2013, the
Ministry of Health started to make recombinant FVIII avail-
able to patients at ages <30 in order to guarantee treatment
as blood products are dependent on blood donors and more
vulnerable to fluctuations in availability®. The disadvantage of
recombinant FVIIL is the cost, which was 2.6-3.2 times higher
than that of plasma during the research period".

Approximately half of the patients used recombinant
factors, and a quarter of them had prescriptions in dis-
agreement with the protocol, which was associated with the
increased judicialization. It is noteworthy that the judicial
demand was granted even with a prescription different from
the protocol, thus demonstrating the need for mechanisms
for consultation between the judiciary and SUS managers.
Furthermore, as the coagulation factors have been supplied
to the FD by the Ministry of Health in quantities greater
than other units of the federation, there is no justification
for this judicialization'®.

Hemophilia is a rare disease with complex treatment.
Healthcare professionals must have knowledge and experience
to deal with its peculiarities. Studies point out the importance
of reference centers in which several services are offered with a
multidisciplinary team. In addition to health-related aspects, the
establishment of referral centers can reduce costs and improve
the long-term results. Greater judicialization by unaccompa-
nied users in the reference center indicates to managers the

Table 3. Inhibitors of coagulation factors and serologies for blood-borne infectious diseases among judicial and non-judicial
patients in adult patients with severe hemophilia (n=103).

Judicialized Not judicialized
(n=21) (n=82)
Coagulation factor inhibitor, n (%) 7 (33.3) 4(4.9) <0.001
Anti-HCV positive, n (%) 12 (57.2) 44 (53.7) 0.775
Anti-HIV positive, n (%)* 2 (9.5) 3(3.7) 0.271
Anti-HTLV 1/2 positive, n (%) 0 (0.0) 2(2.4) 0.470
Anti-HBc positive, n (%) 3(14.3) 19 (23.2) 0.375
HBsAg positive, n (%) 0(0.0) 1(1.2) 0.611
Anti-HBc e HBsAg positive, n (%) 0(0.0) 1(1.2) 0.611
Serology for positive Chagas disease, n (%) 0(0.0) 4(4.9) 0.302

HCV: hepatitis C virus; HIV: human immunodeficiency virus; HTLV 1/2: human T-cell lymphotropic viruses 1 and 2; HBc: hepatitis B virus core antigen;
HBsAGg: hepatitis B virus surface antigen; *One patient did not undergo HIV serological tests.
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need to reinforce the dissemination of this service for other
health services'*22.

It is worth noting that no evidence of greater safety for
recombinant factors in relation to plasma can be found*?.
In the present study, a greater development of inhibitors in
judicialized patients with no difference in serology for blood-
borne diseases was observed. These findings show the safety of
blood-derived factors in relation to the transmission of infec-
tious diseases after the introduction of donor serological screen-
ing and methods of viral elimination and inactivation in the
products derivate of blood**>*.

Limitations existed in our study. Since hemophilia is a
rare disease, it is difficult to conduct a study with larger pop-
ulations. Furthermore, as this was a retrospective study, it was
not possible to obtain other variables, such as quality of life,
as no record of this parameter and other parameters exists in
the medical record.

CONCLUSIONS

The effectiveness of judicialization should be questioned, espe-
cially regarding the use of recombinant factors that are not in
accordance with the assistance protocol. The expense resulting

from judicialization has shown no benefit even with greater

development of antibodies that inhibit coagulation factors in
judicialized patients; this expense represents an unnecessary cost
that could be applied to other needs of patients with hemo-
philia in addition to other health conditions. It is imperative
to establish a relationship with organized civil society, district,
and federal bodies, including the judiciary, in the search for a
trusting relationship, in defense of the SUS, and for the qual-
ity and safety of patient healthcare.
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Smoking prevalence and effects on treatment
outcomes in patients with tuberculosis

Kellyn Rocha de Vargas' @, Alana Ambos Freitas? @,
audia Vasconcellos Azeredo! @, Denise Rossato Silva'?*

Ana C

SUMMARY

OBJECTIVE: More than 20% of tuberculosis (TB) cases worldwide are attributable to smoking, and it is associated with an increased risk
of latent and active TB, recurrence, and mortality. The aim of this study is to assess the smoking prevalence and the effects on treatment
outcomes in TB patients.

METHODS: A prospective cohort study was conducted in patients with a recent TB diagnosis. The smoking status was defined, in
addition to the patients’ knowledge and attitudes toward smoking. The patients were followed up until the end of the treatment, and
the treatment result was recorded.

RESULTS: Ninety-two patients were included in this study. The prevalence of active smoking was 31.5%. Active smokers had less chance
for cure (62.1% versus 82.5%; p=0.032) and more treatment dropout (31.0% versus 12.7%; p=0.035) than non-active smokers. Patients
demonstrated positive attitudes and good knowledge about smoking.

CONCLUSIONS: Active smokers had less chance for cure and more abandonment than non-active smokers. These results can be useful
for the proper planning of actions that impact TB control, especially in the treatment results, such as cognitive-behavioral approaches

to smoking cessation.

KEYWORDS: Tuberculosis. Smoking. Knowledge. Prevalence. Smoking cessation.

INTRODUCTION

Tuberculosis (TB) is an important public health problem world-
wide, particularly in low- and middle-income countries. Brazil is
among the 30 countries with the highest TB burden, which
is responsible for 87% of TB cases globally, with a cumulative
incidence of 44 cases/100,000 inhabitants in 2018'.

Among the various risk factors for TB, smoking was identi-
fied as a serious aggravating factor, especially in developing coun-
tries. Both active and passive smoking considerably increase the

risk of falling ill and dying from TB. It is estimated that more
than 20% of TB cases worldwide are attributable to smoking'.
The influence of smoking on TB is explained by the dysfunc-
tion of ciliary mechanics, a decrease in the immune response
of an individual, the number of macrophages, and a decrease
in the levels of CD4 and CD8 cells, thus increasing suscepti-
bility to infection by Mycobacterium tuberculosis*.

Tobacco use is one of the most important public health
issues worldwide. Currently, almost 6 million people consume

'Universidade Federal do Rio Grande do Sul, Programa de Pés-Graduacdo em Ciéncias Pneumoldgicas — Porto Alegre (RS), Brazil.
2Universidade Federal do Rio Grande do Sul, Faculdade de Medicina — Porto Alegre (RS), Brazil.

*Corresponding author: denise.rossato@terra.com.br

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

Receveid on September 24, 2020. Accepted on November 27, 2020.

406

Rev Assoc Med Bras 2021;67(3):406-410


https://orcid.org/0000-0003-2923-9878
https://orcid.org/0000-0003-3673-7357
https://orcid.org/0000-0002-9633-1896
https://orcid.org/0000-0003-0230-2734
https://doi.org/10.1590/1806-9282.20200825
mailto:denise.rossato@terra.com.br

Vargas, K. R. et al.

tobacco each year, both for direct use of the product and for
secondhand smoke. By 2020, the number of tobacco deaths
will increase to 7.5 million, representing 10% of all deaths.
In addition, smoking is associated with a significant increase
in the risk of latent TB infection, active TB, TB recurrence,
and TB mortality®.

Therefore, considering that Porto Alegre is the Brazilian
capital with the highest number of smokers (24.6% of males
and 20.9% of females)”, which is the fourth capital city with
the highest number of TB cases in Brazil®, the aim of this study
is to assess the prevalence of smoking and the effects on treat-

ment outcomes in TB patients.

METHODS

Study design and location

A prospective cohort study was conducted to assess the prev-
alence of smoking and its effects on treatment outcomes for
patients diagnosed with TB treated at the Tuberculosis Reference
Center of the District Management Gléria-Cruzeiro-Ciristal in
the city of Porto Alegre, RS, Brazil. The study was approved by
the Ethics Committee of the Municipality of Porto Alegre on
January 30, 2018 (number: CAAE 81741418.7.0000.5338).
All patients signed a written informed consent form before
participating in this study.

Population and data collection

The study population consisted of patients with a recent
diagnosis (i.e., maximum 30 days) of pulmonary TB, who
were evaluated at the Tuberculosis Reference Center of the
District Management Gléria-Cruzeiro-Cristal. This study
included patients aged 18 years or above, who were diag-
nosed as pulmonary TB cases according to consensus crite-
ria®. Patients who refused to sign the written informed con-
sent form were excluded.

A standardized form was filled out for each patient, with
the demographic data, symptoms, smoking, alcohol and drug
use, comorbidities, and TB diagnostic tests. The treatment out-
come (e.g., cure, dropout, failure, and death) was also recorded.

Smoking status was determined according to the definitions
of the Centers for Disease Control and Prevention (CDC)’.
An active smoker was defined as one who smoked at least 100
cigarettes in his lifetime, and at the time of the survey he was
smoking at least 1 day a week. An ex-smoker was defined as
one who smoked at least 100 cigarettes in his lifetime, but who
at the time of the study did not smoke anymore. That patient
who smoked less than 100 cigarettes in his lifetime was con-

sidered a nonsmoker.
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In addition to the smoking history, the phase in the cessation
process in which the patient was found was identified, accord-
ing to the stages of behavioral change described by Prochaska
and Di Clemente (e.g., pre-contemplation, contemplation,
preparation, action, maintenance, or relapse)®.

The level of nicotine dependence was also assessed by
using the Fagerstrom scale. This scale classifies the degree
of dependence on smoking as follows: very low, low,
medium, high, and very high. Patients’ knowledge and
attitudes toward smoking were also assessed. For this, a
questionnaire was developed based on the earlier studies®!!,
in which the first part contains 10 questions (true/false)
on knowledge about smoking and the tobacco—tubercu-
losis relationship and the second part contains 10 ques-
tions (e.g., the Likert scale) on attitudes toward smoking.
The first part of the questionnaire was answered by all
patients included in this study, and the second part was
answered only by active smokers and ex-smokers. The ques-
tionnaire was pretested with 20 patients before the start
of this study, and the results are described in Tables 1 and
2 (see also “Results” section).

Statistical analysis

The data analysis was performed using SPSS 18.0 (Statistical
Package for the Social Sciences, Chicago, IL, USA). The data
were presented as number of cases, mean Fstandard deviation
(SD), and median with interquartile range (IQR). Categorical
comparisons were performed by the chi-squared test using
Yates’s correction if indicated or by the Fisher’s exact test.
Continuous variables were compared using the z-test or
Wilcoxon test. A two-sided p<0.05 was considered signifi-
cant for all the analyses.

Considering the prevalence of active smokers among TB
patients in an earlier study of approximately 40%?°, with a 95%
confidence interval (CI) and a CI amplitude of 0.20, it will be
necessary to include 92 patients.

RESULTS

During this study period, 92 patients were included.
The prevalence values of active smokers, ex-smokers, and
nonsmokers were 31.5% (n=29), 22.8% (n=21), and 45.7%
(n=42), respectively. Table 3 describes the characteristics of
active smokers compared with those of non-active smokers
(ex-smokers and never smokers). Active smoking patients
were more often males (75.9% versus 49.2%; p=0.0016)
and drug users (62.1% versus 11.1%; p<0.0001) compared
with non-active smoking patients. The positive sputum

smear microscopy was more frequent in active smoking
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Table 1. Knowledge of patients regarding smoking.

True 06) | False (%

Smoking is addictive 90 (97.8) 2(2.2)
Smoking is a disease 78 (84.8) 14 (15.2)
Smoking has the greatest negative effect on the vascular system 86 (93.5) 6 (6.5)
“Smoker's cough,” a type of chronic bronchitis, is caused by irritation of the lungs 92 (100.0) 0
and bronchi and due to chemicals in the cigarette ‘
Dangers from cigarette smoking increase with dose (number of cigarettes smoked,

; 89 (96.7) 3(3.3)
number of years a person smoked, and amount of smoke inhaled)
Smoking affected your health 85 (92.4) 7 (7.6)
Smokers are at increased risk of tuberculosis 85 (92.4) 7 (7.6)
Smokers are at higher risk of having tuberculosis more than once 84 (91.3) 8(8.7)
Smokers with t.ubercu|05|s are more likely to spread the tuberculosis bacillus than 86 (93.5) 6 (6.5)
nonsmokers with tuberculosis
Smokers with tuberculosis are at higher risk of death than nonsmokers 86 (93.5) 6 (6.5)

Table 2. Attitudes of patients toward smoking.

Smoking is fun 22 (44.0) 2 (4.0) 26 (52.0)

People smoke just to show off 0 27 (54.0) 3(6.0) 20 (40.0) 0
Smoking calms your nerves 1(2.0) 43 (86.0) 0 6(12.0) 0
Smoking makes you smelly 2 (4.0) 6 (92.0) 0 2 (4.0) 0
Smoking is a waste of money 2 (4.0 45 (90.0) 0 3(6.0) 0
Smoking makes you relieve all life stresses 1(2.0) 0 (60.0) 0 19 (38.0) 0
Smoking keeps your weight down 0 36(9.2) 0 14 (28.0) 0
Smoking gives you confidence 0 21 (42.0) 0 29 (58.0) 0
;E?:S'q%:g?t“i'jnkfv\f”owed at fewer 1(2.0) 42(84.0) | 2(40) | 5(10.0) 0
Sales of cigarettes should be outlawed 2 (4.0) 39 (78.0) 0 9(18.0) 0

patients (89.7 versus 66.7%; p=0.020). Regarding treat-
ment outcomes, active smoking patients were less cured
(62.1 versus 82.5%; p=0.032) and had more treatment
dropout (31.0 versus 12.7%; p=0.035) than non-active
smoking patients.

Among smokers, the degree of dependence measured by
using the Fagerstrom scale was as follows: very low (n=2;
6.9%), low (n=6; 20.7%), medium (n=5; 17.2 %), high
(n=11; 37.9%), and very high (n=5; 17.2%). With regard to
the stages of behavioral change, smoking patients were dis-
tributed as follows: pre-contemplation (n=8; 27.6%), con-
templation (n=16; 55.2%), and preparation (n=5; 17.2%).
Table 1 shows the results for the patients” knowledge regard-
ing smoking, and Table 2 shows the results for the patients’
attitudes toward smoking.
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DISCUSSION

In this cohort study, we found a prevalence of active smoking
0f 31.5% in TB patients. In addition, active smoking patients
had less chance for cure and had more treatment dropout than
non-active smoking patients.

There are several studies showing that smoking is strongly
linked to TB, and a considerable proportion of the global TB
burden can be attributed to smoking. A large proportion of
TB patients can be active smokers or be exposed to other peo-
ple’s tobacco smoke'*". In this study, we found that a preva-
lence of active smoking was 31.5% in TB patients. In a study
conducted in Malaysia’, the prevalence of active smoking was
40.27% among TB patients. Wang et al."? reported in a case—
control study an even higher prevalence in China (54.6%). In a

Rev Assoc Med Bras 2021;67(3):406-410



Vargas, K. R. et al.

Table 3. Characteristics of active smokers and non-
active smokers.

Non-
active
smokers
(GEE))

Active
smokers
(n=29)

Characteristics

Demographic data

Age

Male sex 22 (75.9) | 31(49.2) 0.016

White race 19 (65.5) | 34 (54.0) 0.298
Symptoms

Cough 28 (96.6) | 54(85.7) | 0.162

Fever 15(51.7) | 31(49.2) 0.822

Weight loss 25(86.2) | 52(82.5) | 0.768
Alcohol abuse 5(17.2) 6 (9.5) 0.313
Drug use 18 (62.1) 7(11.1) | <0.0001
HIV 14 (48.3) | 20(31.7) 0.127
S&ij%pos't've 26(89.7) | 42(66.7) | 0.020
Positive culture 20(69.0) | 44 (69.8) | 0.932
Treatment outcomes

Cure 18 (62.1) | 52 (82.5) 0.032

Dropout 9(31.0) 8(12.7) 0.035

Death 2 (6.9) 3(4.8) 0.649

study conducted in Iran'¢, with patients with a recent diagnosis
of TB, the authors demonstrated that 20.2% of the patients
were daily smokers, 1.8% were occasional smokers, and 8.9%
had quit smoking before TB diagnosis.

Increasing evidence suggests that smoking is significantly
associated with treatment failure, dropout, and death'’-.
In this study, smoking patients had less chance for cure and
had more treatment dropout when compared to non-active
smoking patients. A similar study that evaluated 183 smok-
ers and 151 nonsmokers showed that the cure rates were
higher in nonsmoking patients and in those who stopped
smoking in the first 2 months of TB treatment, compared
to smoking patients®®. Dujaili et al.?! performed a logistic
regression analysis in a retrospective cohort study on the
effects of tobacco on TB treatment outcomes and reported
better results in nonsmokers than in smokers (odds ratio
[OR] 0.312, 95%CI 0.17-0.57). El Sony et al.?? also found

a significant difference between treatment outcomes in
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the group who stopped smoking compared to the group
of smokers.

In a cross-sectional study, more than 30% of smoking
patients with TB revealed that they had never been asked
about their smoking habits or were advised to stop smoking®.
This approach to smoking in TB patients has been strongly
recommended?. Likewise, understanding the knowledge
and attitudes of TB patients about smoking is important to
guide the development of effective educational interventions.
In general, in this study, patients demonstrated good knowl-
edge about smoking and positive attitudes against tobacco use.
However, 88% of patients reported that “smoking calms your
nerves” and more than 60% stated that “smoking relieves all
life stresses.” These findings alert to the need for cognitive-be-
havioral assessment and investigation of psychiatric comorbid-
ities, such as anxiety and depression.

This study has some limitations. First, it was carried
out in a single Health Unit. However, we believed that the
results found in this study are applicable to places with
similar characteristics. In addition, smoking status was
self-reported and was not confirmed by biological mea-
surements, such as the determination of carbon monoxide
in exhaled air. Although the self-report of smoking sta-
tus is strongly correlated with biochemical confirmation
in the observational studies?, underreporting of tobacco

use may occur.

CONCLUSIONS

More than 30% of TB patients were active smokers in this
study. In addition, active smoking patients were less cured
and had more treatment dropout than non-active smoking
patients. These results can be useful for the proper planning
of actions that have an impact on TB control, especially on
treatment outcomes, such as cognitive-behavioral approaches

to smoking cessation.

AUTHORS' CONTRIBUTIONS

KRV: Conceptualization, Data curation, Investigation,
Methodology, Project administration, Writing the original
draft. AAF: Conceptualization, Investigation, Methodology,
Writing — editing and review. ACVA: Conceptualization,
Investigation, Methodology, Writing — editing and review.
DRS: Conceptualization, Data curation, Investigation,
Methodology, Project administration, Supervision, Writing —
original draft.

Rev Assoc Med Bras 2021;67(3):406-410



Smoking and tuberculosis

10.

11.

12.

13.

REFERENCES

World Health Organization. Global tuberculosis report
2019. [Internet]. Available from: https://apps.who.int/iris/
bitstream/handle/10665/329368/97892415657 14-eng.
pdf?sequence=19&isAllowed=y.

van Zyl Smit RN, Pai M, Yew WW, Leung CC, Zumla A, Bateman ED,
et al. Global lung health: the colliding epidemics of tuberculosis,
tobacco smoking, HIV and COPD. Eur Respir J. 2010;35(1):27-
33. https://doi.org/10.1183/09031936.00072909

Kowada A. Cost-effectiveness of tobacco cessation support
combined with tuberculosis screening among contacts who
smoke. Int J Tuberc Lung Dis. 2015;19(7):857-63. https://doi.
org/10.5588/ijtld.14.0518

Brasil. Ministério da Saude. Instituto Nacional de Cancer.
Tabagismo [Internet]. 2018. Available from: https:// www.
inca.gov.br/tabagismo

Ministério da Saude. Secretaria de Vigilancia em Saude.
Boletim Epidemioldgico. Implantacdo do Plano Nacional
pelo fim da tuberculose como problema de satide publica no
Brasil: primeiros passos rumo ao alcance das metas [Internet].
Brasilia: Ministério da Saude; 2018 [citado 2018 mar].
Available from: https://antigo.saude.gov.br/images/pdf/2018/
marco/26/2018-009.pdf.

Conde MB, Melo FAF, Marques AMC, Cardoso NC, Pinheiro
VGF, Dalcin PTR, et al. lll Brazilian thoracic association guidelines
on tuberculosis. J Bras Pneumol. 2009;35(10):1018-48. https:/
doi.org/10.1590/51806-37132009001000011

Centers for Disease Control and Prevention. National Center for
Health Statistics. General concepts [Internet]. 2020. Available from:
https:/Avww.cdc.gov/nchs/nhis/tobacco/tobacco_glossary.htm.

Prochaska JO, DiClemente CC. Stages and processes of
self-change of smoking: toward an integrative model of
change. J Consult Clin Psychol. 1983;51(3):390- 5. https://
doi.org/10.1037//0022-006x.51.3.390

Awaisu A, Mohamed MHN, Aziz NA, Sulaiman SAS, Noordin
NM, Muttalif AR, et al. Tobacco use prevalence, knowledge,
and attitudes among newly diagnosed tuberculosis patients in
Penang State and Wilayah Persekutuan Kuala Lumpur, Malaysia.
Tob Induc Dis. 2010;8(1):3. https://doi.org/10.1186/1617-
9625-8-3

Meier KS. Tobacco Truths: The impact of role models on children’s
attitudes toward smoking. Health Educ Q. 1991;18(2):173-82.
https://doi.org/10.1177/109019819101800203

Torabi MR, Yang J, Li J. Comparison of tobacco use knowledge,
attitude and practice among college students in China and
the United States. Health Promot Int. 2002;17(3):247-53.
https://doi.org/10.1093/heapro/17.3.247

Wang J, Shen H. Review of cigarette smoking and tuberculosis
in China: intervention is needed for smoking cessation among
tuberculosis patients. BMC Public Health. 2009;9(1):292.
https://doi.org/10.1186/1471-2458-9-292

GBD 2017 Causes of Death Collaborators. Global, regional,
and national age-sex-specific mortality for 282 causes of death
in 195 countries and territories, 1980-2017: a systematic
analysis for the Global Burden of Disease Study 2017. Lancet.
2018;392(10159):1736-88. https://doi.org/10.1016/50140-
6736(18)32203-7

410

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lienhardt C, Fielding K, Sillah JS, Bah B, Gustafson P,
Warndorff D, et al. Investigation of the risk factors for
tuberculosis: a case-control study in three countries in
West Africa. Int J Epidemiol. 2005;34(4):914-23. https:/
doi.org/10.1093/ije/dyi100

Gajalakshmi V, Peto R, Kanaka TS, Jha P. Smoking and mortality
from tuberculosis and other diseases in India: retrospective
study of 43000 adult male deaths and 35000 controls.
Lancet. 2003;362(9383):507-15. https://doi.org/10.1016/
S0140-6736(03)14109-8

Aryanpur M, Masjedi MR, Hosseini M, Mortaz E, Tabarsi P,
Soori H, et al. Cigarette smoking in patients newly diagnosed
with pulmonary tuberculosis in Iran. Int J Tuberc Lung Dis.
2016;20(5):679-84. https://doi.org/10.5588/ijtld.15.0662

Batista LAL, Albuquerque MFPMP, Ximenes RAA, Rodrigues
LC. Smoking increases the risk of relapse after successful
tuberculosis treatment. Int J Epidemiol. 2008;37(4):841-51.
https://doi.org/10.1093/ije/dyn113

Santha T, Garg R, Frieden TR, Chandrasekaran V, Subramani
R, Gopi PG, et al. Risk factors associated with default, failure
and death among tuberculosis patients treated in a DOTS
programme in Tiruvallur District, South India, 2000. Int J
Tuberc Lung Dis. 2002;6(9):780-8. PMID: 12234133

Leung CC, Yew WW, Tam CM, Chan CK, Chang KC, Law
WS, et al. Socio-economic factors and tuberculosis: a district-
based ecological analysis in Hong Kong. Int J Tuberc Lung Dis.
2004;8(8):958-64. PMID: 15305477

Masjedi MR, Hosseini M, Aryanpur M, Mortaz E, Tabarsi P,
Soori H, et al. The effects of smoking on treatment outcome
in patients newly diagnosed with pulmonary tuberculosis. Int
J Tuberc Lung Dis. 2017;21(3):351-6. https://doi.org/10.5588/
ijtld.16.0513

Duijaili JA, Sulaiman SAS, Awaisu A, Muttalif AR, Blebil AQ.
Outcomes of tuberculosis treatment: a retrospective cohort
analysis of smoking versus non-smoking patients in Penang,
Malaysia. J Public Health. 2011;19(2):183-9. https://doi.
0rg/10.1007/510389-010-0365-3

El Sony A, Slama K, Salieh M, Elhaj H, Adam K, Hassan
A, et al. Feasibility of brief tobacco cessation advice for
tuberculosis patients: a study from Sudan. Int J Tuberc Lung
Dis. 2007;11(2):150-5. PMID: 17263284

Ng N, Padmawati RS, Prabandari YS, Nichter M. Smoking
behavior among former tuberculosis patients in Indonesia:
intervention is needed. Int J Tuberc Lung Dis. 2008;12(5):567-
72. PMID: 18419894

Bissell K, Fraser T, Chen-Yuan C, Enarson DA. Smoking cessation
and smokefree environments for tuberculosis patients. Second
Edition 2010. Paris: International Union Against Tuberculosis
and Lung Disease; 2010. Available from: https:/theunion.org/
sites/default/files/2020-08/pub_smokingcessation_eng.pdf

Caraballo RS, Giovino GA, Pechacek TF, Mowery PD. Factors
associated with discrepancies between self-reports on
cigarette smoking and measured serum cotinine levels among
persons aged 17 years or older: Third National Health and
Nutrition Examination Survey, 1988-1994. Am J Epidemiol.
2001;153(8):807-14. https://doi.org/10.1093/aje/153.8.807

Rev Assoc Med Bras 2021;67(3):406-410


https://apps.who.int/iris/bitstream/handle/10665/329368/9789241565714-eng.pdf?sequence=19&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/329368/9789241565714-eng.pdf?sequence=19&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/329368/9789241565714-eng.pdf?sequence=19&isAllowed=y
https://doi.org/10.1183/09031936.00072909
https://doi.org/10.5588/ijtld.14.0518
https://doi.org/10.5588/ijtld.14.0518
https://www.inca.gov.br/tabagismo
https://www.inca.gov.br/tabagismo
https://antigo.saude.gov.br/images/pdf/2018/marco/26/2018-009.pdf
https://antigo.saude.gov.br/images/pdf/2018/marco/26/2018-009.pdf
https://doi.org/10.1590/s1806-37132009001000011
https://doi.org/10.1590/s1806-37132009001000011
https://www.cdc.gov/nchs/nhis/tobacco/tobacco_glossary.htm
https://doi.org/10.1037//0022-006x.51.3.390
https://doi.org/10.1037//0022-006x.51.3.390
https://doi.org/10.1186/1617-9625-8-3
https://doi.org/10.1186/1617-9625-8-3
https://doi.org/10.1177/109019819101800203
https://doi.org/10.1093/heapro/17.3.247
https://doi.org/10.1186/1471-2458-9-292
https://doi.org/10.1016/S0140-6736(18)32203-7
https://doi.org/10.1016/S0140-6736(18)32203-7
https://doi.org/10.1093/ije/dyi100
https://doi.org/10.1093/ije/dyi100
https://doi.org/10.1016/S0140-6736(03)14109-8
https://doi.org/10.1016/S0140-6736(03)14109-8
https://doi.org/10.5588/ijtld.15.0662
https://doi.org/10.1093/ije/dyn113
https://doi.org/10.5588/ijtld.16.0513
https://doi.org/10.5588/ijtld.16.0513
https://doi.org/10.1007/s10389-010-0365-3
https://doi.org/10.1007/s10389-010-0365-3
https://theunion.org/sites/default/files/2020-08/pub_smokingcessation_eng.pdf
https://theunion.org/sites/default/files/2020-08/pub_smokingcessation_eng.pdf
https://doi.org/10.1093/aje/153.8.807

ORIGINAL ARTICLE
https://doi.org/10.1590/1806-9282.20200860

The importance of inflammation
markers in polycystic ovary syndrome

Ali Cenk Ozay'?* ©, Ozlen Emekci Ozay'

SUMMARY

OBJECTIVE: This study aimed to examine inflammation markers in patients with polycystic ovary syndrome (PCOS) and to compare
them with healthy women.

METHODS: This prospective study was conducted by examining patients who applied to the Near East University Gynecology and
Obstetrics Outpatient Clinic between January 2019 and January 2020. A total of 110 PCOS patients with 135 control groups were
compared in terms of metabolism, hormonal factors, and inflammation markers.

RESULTS: The neutrophil count, neutrophil-lymphocyte ratio (NLR), platelet, platelet-lymphocyte ratio (PLR), platelecrit (PCT), erythrocyte
cell distribution width, platelet distribution width, mean platelet volume, and C-reactive protein (CRP) values were found to be statistically
significantly higher in patients with PCOS. There was a positive correlation between inflammation markers and serum androgens. Also, a
positive correlation was observed between inflammation markers and cardiovascular risk parameters. In receiver operating characteristic
curve analysis, the most valuable parameter in distinguishing PCOS patients from healthy controls was serum CRP levels [areas under
the curve (AUC)=0.928, 95%Cl 0.894-0.963, p<0.001, 92.6% sensitivity, and 82.7% specificity].

CONCLUSIONS: Serum CRP, neutrophil count, and PCT and NLR levels are valuable markers that show the inflammatory process in

PCOS patients.

KEYWORDS: Polycystic ovary syndrome. C-reactive protein. Neutrophil-lymphocyte. Inflammation.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is the most common endo-
crinopathy with 4-21% of women in the reproductive period'.
Since, it was first defined by Stein-Leventhal as a syndrome in
1935, many factors have been suggested in the etiopathogen-
esis of the disease, which are not yet clearly known??. In 1990,
according to the National Institute of Health, the diagnosis of
PCOS was made with menstrual irregularity and clinical or
biochemical hyperandrogenism findings after excluding other

androgen elevations. According to the Rotterdam decisions taken
in 2003, the diagnosis of PCOS is made if at least two of the
symptoms (i.e., oligo-amenorrhea, clinical and/or laboratory
findings of hyperandrogenism, and polycystic ovary appearance
in ultrasonography) are present after excluding other endocrine
diseases®. In the diagnosis of PCOS, the criteria set forth by
the Androgen Excess Society (2006-2009) include hyperan-
drogenism (hirsutism and/or hyperandrogenemia), ovulatory
dysfunction (oligo-anovulation and/or polycystic ovary), and
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the exclusion of other endocrinopathies that cause androgen
elevation®®. Although the diagnostic criteria are as stated, the
effects of PCOS on women'’s life are not just these symptoms,
and the disease has long-term effects through the life span of
women. Many parameters, such as fasting blood glucose, fasting
insulin values, and androgen levels, are affected and vary with
age in PCOS patients, and it is recommended to determine
the age-specific cut-off values for androgen levels’.

PCOS is a complex disease and reproductive system disor-
ders, such as hyperandrogenism, anovulation, and infertility,
and serious metabolic system disorders, such as hyperinsulin-
emia, abnormal lipid levels, and obesity, are observed®’. For
example, infertility is common in PCOS, and this situation is
also explained by a decrease in endometrial receptivity due to
affected endometrial receptivity markers apart from ovarian
causes'®!!. Furthermore, all phenotypes of PCOS have been
shown to be associated with metabolic disorders'. Besides these
factors, chronic inflammation is also one of the components of
PCOS, and in recent studies, it has been suggested that inflam-
matory markers, such as C-reactive protein (CRP), leukocytes/
white blood cells (WBCs), some interleukins, and tumor-necro-
sis factor-o (TNF-a1), are increased in patients with PCOS"™.
Chronic low-grade inflammation has been identified as a risk
factor for endothelial dysfunction, atherosclerosis, and coro-
nary heart disease, and it is linked with insulin resistance and
obesity'®". The cause of this chronic inflammation process seen
in PCOS has not yet been clarified, but it is suggested that the
risk of insulin resistance, obesity, and cardiovascular diseases is
higher in patients who have started the inflammatory process.

Since PCOS is an endocrinopathy that affects many organs
and systems and involves a chronic inflammatory process, we
hypothesized that inflammation markers would be higher in
PCOS patients than in healthy women. Therefore, this study
was aimed to examine systemic inflammation markers like
CRP and the markers that can be detected in complete blood
count like neutrophil, neutrophil-lymphocyte ratio (NLR),
and platelet-lymphocyte ratio (PLR) in patients with PCOS
and to compare them with healthy women. In addition, it was
planned to investigate the relationship of these inflammation
markers with body mass index (BMI), insulin resistance, and
cardiovascular risk parameters in patients with PCOS.

METHODS

This prospective study was conducted by examining patients who
applied to the Near East University Gynecology and Obstetrics
Outpatient Clinic between January 2019 and January 2020.
The study protocol was approved by our ethics review board,
and the ethical approval form number is YDU/2019/69-825.
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Informed consent was obtained from all patients. A total of
245 participants were included in this study, in which 110
of them were PCOS patients (Group 1) and 135 of them were
healthy women (Group 2). A detailed medical and gynecologi-
cal history was obtained for all women in this study. All healthy
women in Group 2 had regular menstrual cycles, and normal
findings in transvaginal ultrasound PCOS diagnosis were deter-
mined according to Rotterdam criteria“. Exclusion criteria were
as follows: age between 18 and 35, hyperprolactinemia, thy-
roid dysfunction, pregnancy status, congenital adrenal hyper-
plasia, use of drugs that affect the hypothalamic—ovarian axis,
hormones or lipid parameters, history of ovarian surgery, use
of any hormones including combined oral contraceptives in
the past 6 months, presence of any active infection, smoking,
and alcohol use. The presence of follicles larger than 10 mm
in the ovary or the detection of ovarian cysts were also evalu-
ated in the exclusion criteria.

BMI and Ferriman-Gallwey score (FGS) were calculated.
Weight (kg)/height? (m?) formula was used for the calculation
of BMI. Blood pressure was measured, and waist—hip ratios
(WHRs) were recorded. Mean arterial blood pressure (MABP)
was calculated with the following formula: diastolic blood
pressure+(systolic blood pressure-diastolic blood pressure)/3.
To prevent bias, all the anthropometric measurements were
made by a single clinician (O.E.O). Hirsutism was diagnosed
in patients with FGS above 8.

Complete blood count, serum CRP, fasting plasma glucose,
fasting insulin, follicle stimulating hormone (FSH), luteinizing
hormone (LH), estradiol, total and free testosterone, dehydroe-
piandrosterone sulfate (DHEAS), androstenodione, sex hormone
binding globulin (SHBG), total cholesterol (TC), triglyceride
(TG), low-density lipoprotein (LDL), and high-density lipo-
protein (HDL) were measured. Insulin sensitivity was defined
by the homeostatic model of insulin resistance (HOMA-IR).
'The following formula was used to calculate HOMA-IR: fasting
plasma glucose (mg/dL)xfasting plasma insulin (WU/mL)/405.
The free androgen index (FAI) was calculated with the fol-
lowing formula: 100x(total testosterone/SHBG). All periph-
eral blood samples were taken within the first 5 days of men-
struation after an 8 h night fast. In amenorrheic patients after
exclusion of pregnancy, 5 mg/day medroxyprogesterone acetate
(TARLUSAL; Deva Holding AS. Istanbul, Turkey) was given
for 5 days, and progesterone withdrawal bleeding was created.
Neutrophil count (NEU), lymphocyte count (LYM), platelet
count (PLT), erythrocyte cell distribution width (RDW), plate-
let distribution width (PDW), mean platelet volume (MPV),
and platelecrit (PCT) were analyzed from the complete blood
count of patients. NLR and PLR were calculated. The NLR
was calculated by dividing the absolute NEU by the absolute
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number of lymphocytes. PLR was calculated by dividing the
PLT by the LYM.

The Social Sciences Statistics Program (SPSS) version 16 was
used for statistical analysis. The Kolmogorov-Smirnov test was
performed to show the distribution of data. The Mann-Whitney
U test was used for continuous variables not showing nor-
mal distribution. The data were expressed as median (mini-
mum-maximum) and p-values. Correlations were made using
the Spearman correlation test. The data are presented as cor-
relation coeflicient and p-values. The cut-off values were cal-
culated using receiver operating characteristic (ROC) curve
analysis for parameters that differ significantly in PCOS and

healthy control group comparisons. The p<0.05 were consid-

ered statistically significant.

RESULTS

The demographic characteristics of participants were compared
as shown in Table 1. BMI, WHR, and MABP values were found
to be significantly higher in women with PCOS (p<0.001).

When the control group and women with PCOS were
compared in terms of laboratory findings, the LH-FSH ratio,
free testosterone, DHEAS, androstenedione, FAI, HOMA-IR,
NEU, NLR, PLT, PLR, PCT, RDW, PDW, MPV, and CRP

Table 1. Comparison of the demographic characteristics and laboratory findings of polycystic ovary syndrome and healthy women.

s 1o ool =135 | p |

Age (years) 22 (18-31) (18-33) 0.127
BMI (kg/m?) 23.40 (16.7-40.9) 20.96 (1 6.53-34.38) <0.001
WHR 0.83(0.58-1.61) 0.66 (0.54-0.94) <0.001
MABP (mmHg) 90.00 (66.0-106.0) 78.3 (63.3-98.6) <0.001
LH/FSH 1.73 (0.31-3.44) 0.88(0.23-1.92) <0.001
Estradiol (pg/mL) 28.00 (1.90-87.00) 26.00 (12.00-104.00) 0.051
Free testosterone (pg/mL) 2.05 (0.65-3.70) 0.84 (0.36-2.07) <0.001
DHEAS (ug/dL) 486.95 (130.50-703.90) 203.10 (98.40-373.30) <0.001
Androstenodione (ng/dL) 140.25 (67.40-214.80) 75.30 (47.20-181.73) <0.001
FAI 3.50(0.79-10.20) 0.83(0.39-3.46) <0.001
HOMA-IR 1.78 (0.78-5.40) 1.09 (0.50-2.90) <0.001
Neutrophil (mm?3/103) 4.99 (2.30-9.28) 3.75 (2.02-7.30) <0.001
Lymphocyte (mm?3/10°) 2.17 (1.09-3.72) 2.09 (0.90-3.30) 0.093
NLR 2.31(0.89-4.20) 1.86 (0.74-3.32) <0.001
Platelet (mm3/10%) 277.50 (153.0-448.0) 243.0 (147.0-431.0) <0.001
PLR 129.54 (71.83-282.27) 115.79 (59.62-252.50) 0.003
Platelecrit (%) 0.21 (0.20-0.50) 0.20 (0.10-0.30) <0.001
RDW (%) 12.50 (10.10-19.60) 11.70 (8.90-17.50) <0.001
PDW (fL) 19.30 (9.80-23.10) 18.60 (9.90-22.30) <0.001
MPV (fL) 9.05 (6.10-13.40) 7.70 (5.90-12.80) <0.001
CRP (mg/dL) 1.02 (0.02-10.56) 0.08 (0.01-3.20) <0.001
TC (mg/dL) 179.50 (97.0-266.0) 172.00 (116.0-268.0) 0.015
LDL (mg/dL) 98.50 (35.0-162.0) 88.00 (48.0-165.0) <0.001
TG (mg/dL) 90.50 (34.0-220.0) 66.00 (38.0-249.0) <0.001
HDL (mg/dL) 54.50 (32.0-96.0) 63.00 (43.0-81.0) <0.001

PCOS: polycystic ovary syndrome; BMI: body mass index; WHR: waist-hip ratio; MABP: mean arterial blood pressure; LH: luteinizing hormone; FSH:
follicle stimulating hormone; FAI: free androgen index; DHEAS: dehydroepiandrosterone sulfate; HOMA-IR: homeostatic model of insulin resistance;
NLR: neutrophil-lymphocyte ratio; PLR: platelet-lymphocyte ratio; RDW: erythrocyte cell distribution width; PDW: platelet distribution width; MPV: mean
platelet volume; CRP: C-reactive protein; TC: total cholesterol; LDL: low-density lipoprotein; TG: triglyceride; HDL: high-density lipoprotein.
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were found to be statistically significantly higher in PCOS
group (Table 1). In addition, serum TC, LDL, and TG were
increased, and HDL was decreased in PCOS group when com-
pared with healthy controls (Table 1).

Table 2 shows the correlations between inflammation
markers and androgens. A moderate positive correlation was
observed between NEU versus FAI and free testosterone; PLT

The correlation between inflammation and cardiovascu-
lar risk parameters are shown in Table 3. A moderate positive
correlation was observed between NEU versus BMI, WHR,
HOMA-IR, TC, TG and LDL; PLT versus HOMA-IR; PCT
versus TC and LDL; and CRP versus WHR and LDL. In addi-
tion, a moderate negative correlation was found between NLR
versus HDL.

versus free testosterone; NLR versus androstenodione, and PLR In the ROC curve analysis, areas under the curve (AUC) of

neutrophil, platelet, NLR, PLR, PCT, RDW, PDW, MPV, and

VEersus ﬁ‘CC testosterone.

Table 2. Correlations of inflammation markers and androgens in patients with polycystic ovary syndrome.

Androstenedione DHEAS Free testosterone

Neutrophil 0.286 0.002 0.386 <0.001 0.190 0.046 0.317 0.001
Platelet 0.024 0.800 0.278 0.003 0.191 0.046 0.424 <0.001
NLR 0.381 <0.001 0.243 0.011 0.114 0.237 0.256 0.007
PLR 0.163 0.089 0.173 0.071 0.113 0.239 0.321 0.001
Platelecrit 0.026 0.784 0.228 0.016 0.186 0.051 0.145 0.132
RDW —-0.038 0.696 0.000 0.997 0.007 0.941 0.089 0.354
PDW -0.039 0.688 —-0.007 0.940 -0.018 0.853 —-0.096 0.319
MPV 0.054 0.575 0.147 0.126 0.061 0.529 0.083 0.388
CRP 0.084 0.384 0.251 0.008 0.132 0.170 0.058 0.544

PCOS: polycystic ovary syndrome; CC: correlation coefficient; FAI: free androgen index; DHEAS: dehydroepiandrosterone sulfate; NLR: neutrophil-
lymphocyte ratio; PLR: platelet-lymphocyte ratio; RDW: erythrocyte cell distribution width; PDW: platelet distribution width; MPV: mean platelet
volume; CRP: C-reactive protein.

Table 3. Correlations of inflammation markers and BMI, HOMA-IR, and in patients with polycystic ovary syndrome.

cClp lCCp | CClp | CCp CCop L CCp | CCp

Neutrophil | 0.318 | 0.001 | 0.300 | 0.001 | 0.329 |<0.001| 0.316 | 0.001 | 0.340 |<0.001| 0.363 |<0.001{-0.272| 0.004
Platelet 0.292 | 0.002 | 0.292 | 0.002 | 0.370 |<0.001| 0.241 | 0.011 [ 0.151 | 0.116 | 0.265 | 0.005 |-0.162| 0.091
NLR 0.13410.162 | 0.139|0.149 | 0.141 | 0.141 | 0.092 | 0.338 | 0.160 | 0.095 | 0.159 | 0.097 |-0.313| 0.001
PLR 0.12110.208 | 0.142 | 0.140 | 0.158 | 0.098 | 0.102 | 0.287 | 0.069 | 0.472 | 0.149 | 0.120 |-0.232| 0.015
PCT 0.218 | 0.022 | 0.268 | 0.005 | 0.253 | 0.008 | 0.336 (<0.001| 0.220 | 0.021 | 0.407 {<0.001{-0.249| 0.009
RDW -0.016| 0.866 | 0.014 | 0.884 | 0.033 | 0.731 | 0.083 | 0.381 |-0.079| 0.415 | 0.105 | 0.275 |-0.018| 0.851
PDW 0.088 | 0.358 | 0.087 | 0.366 |-0.078| 0.417 | 0.019 | 0.847 | 0.016 | 0.871 | 0.003 | 0.979 |-0.069| 0.475
MPV -0.106| 0.269 | 0.057 | 0.552 |-0.164| 0.087 |-0.006| 0.948 | 0.004 | 0.967 | 0.029 | 0.763 |-0.157| 0.101
CRP 0.152 | 0.102 | 0.307 | 0.001 | 0.216 | 0.023 | 0.272 | 0.004 | 0.217 | 0.023 | 0.319 | 0.001 |-0.232| 0.015

PCOS: polycystic ovary syndrome; CC: correlation coefficient; BMI: body mass index; WHR: waist-hip ratio; HOMA-IR: homeostatic model of insulin
resistance; TC: total cholesterol; LDL: low-density lipoprotein; TG: triglyceride; HDL: high-density lipoprotein; NLR: neutrophil-lymphocyte ratio; PLR:
platelet-lymphocyte ratio; PCT: platelecrit; RDW: erythrocyte cell distribution width; PDW: platelet distribution width; MPV: mean platelet volume;
CRP: C-reactive protein.
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CRP were 0.772, 0.696, 0.693, 0.609, 0.760, 0.690, 0.657,
0.677, and 0.928, respectively. Among these parameters, CRP
showed the highest discriminative power in distinguishing
between PCOS patients and healthy controls (AUC=0.928,
95%CI 0.894-0.963, p<0.001, 92.6% sensitivity, and 82.7%
specificity). The comparison of the ROC curves of parameters
is shown in Figure 1.

DISCUSSION

In this study, we compared the inflammation markers in
patients with PCOS and healthy women. We found that these
inflammatory markers were significantly higher in patients with
PCOS. In light of these data, it can be suggested that there is
an inflammatory process in PCOS patients. In recent studies,
it has been shown that in patients with PCOS the low-grade
inflammation process progresses with increased CRP levels'®.
However, some studies suggest that this inflammatory process
seen in patients with PCOS is nonspecific and is not associated
with hyperandrogenism and neuroendocrine dysfunctions™*.
Similar to the findings of this study, Ruan et al. compared 74
PCOS patients with 51 healthy controls in terms of inflam-
mation parameters, and they found that WBC and CRP levels
were significantly higher in patients with PCOS?!. They found
that CRP levels were even higher especially in patients with
PCOS with insulin resistance and obesity, and they suggested
that these patients were in a chronic inflammation process and
had more risks in terms of cardiovascular diseases?. According
to our data, inflammation markers are higher in patients

Figure 1. Receiver operating characteristic curves of the
inflammation markers for differentiating polycystic ovary
syndrome patients from healthy women.
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with high BMI, high androgen levels, and insulin resistance.
These patients with chronic low-grade inflammation need close
monitoring for endothelial damage, atherosclerosis, and car-
diovascular diseases.

Complete blood count, which is a frequently used labora-
tory test in clinical practice, gives us information in terms of
inflammation markers as well as many other data. In addition
to the information provided by each of the value in this anal-
ysis, the use of some data by comparing them has also become
popular in recent years. In this context, neutrophils, lympho-
cytes, PCT, NLR, and PLR are used as valuable markers of
inflammation. In the study of Yilmaz et al.?2, NLR and NEU
were found to be significantly higher in patients with PCOS,
supporting the results of this study. Yilmaz et al. also found
that insulin resistance increased in obese and PCOS patients
and there was a positive correlation between increased BMI
and CRP?. The mechanism underlying increased CRP lev-
els in PCOS patients has not yet been elucidated. It is still
unclear whether increased CRP levels are a result of PCOS by
its pathophysiology or concomitant obesity. Kurt et al. com-
pared the NLR, CRP, neutrophil levels, and leukocyte levels
of the patients with PCOS (n=62) and control (n=60) groups
and found that all these parameters were higher in the PCOS
group?. According to the recommendation of Kurt et al., this
significant increase in inflammation markers is independent of
obesity®. From these parameters, PCT has been relatively less
studied in PCOS than other inflammation markers. Similar
to our study results, Isik et al. found that PCT values were
statistically higher in PCOS patients, but they did not find a
significant difference in terms of NLR*.

According to the findings of this study, it is claimed that
there is a correlation between inflammation markers and hyper-
androgenism in PCOS. Pergialiotis et al. examined 266 PCOS
patients in terms of inflammation markers”. According to the
results of this study, a significant positive correlation was found
between androgen levels, NLR, and PLR, and this correlation
continues to be significantly independent of the BMI of the
patients®. In this study, PLR had a significant positive correla-
tion with only free testosterone among androgens. When the
NLR was examined, a positive correlation was observed with
androgen levels, while a significant negative correlation was
observed only with HDL among cardiovascular risk parameters.
Also, this study showed a significant correlation between NEU
and cardiovascular risk factors such as BMI, WHR, and lipid
parameters as well as androgens in PCOS patients. However, to
date, it is unclear whether inflammation increases androgen
production from theca cells leading to hyperandrogenism or
hyperandrogenism initiates the inflammatory process. Gonzalez
et al., in two studies on PCOS patients with normal weight,
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suggested that androgens trigger inflammatory cells and initiate
2627

the inflammatory process®*?. In a study conducted by Nehir
et al. in 2016, it was shown that FAI was positively correlated
with CRP, tumor necrosis factor-ot, and a-1 glycoprotein®. It
is not clear whether the increased androgen levels in PCOS
cause a proinflammatory state or whether inflammation triggers
androgen production. There are limited studies in the literature
which examine the relationship between PCT and PCOS. In
this study, PCT values showed a significant positive correla-
tion with only FAI among androgen parameters, and signif-
icant correlations were observed with BMI, HOMA-IR, and
serum lipid levels in cardiovascular risk factors. In the study by
Isik et al., it was determined that there is a correlation between
PCT and xanthine oxidase and superoxide dismutase activities,
which are oxidative stress markers; however, the relationship
between PCT and androgens or cardiovascular risk parameters
was not investigated in this study?.

This study is based on prospectively obtained results of
healthy women with PCOS. The patients’ results were com-
pared in order to predict potential comorbidities such as cardio-
vascular diseases that may develop with hormonal, metabolic,
and complete blood count measurements. The use of single
center data and the use of only BMI to evaluate body fat ratio

can be considered as limitations for this study. The strength of
this study can be increased by evaluating tumor necrosis fac-
tor, interleukins, and more specific biochemical parameters

showing body fat ratio.

CONCLUSIONS

Serum CRP and the inflammation marker that are detectable in
complete blood count, such as NEU, NLR, and PCT, are higher
in patients with PCOS. In addition, this study revealed that
increased inflammation markers in PCOS patients are associated
with obesity, androgens, insulin resistance, and lipid parameters.
The positive correlation between inflammation markers and these
hormonal and metabolic indices in PCOS patients may help to
explain the chronic inflammation metabolism in this disease.
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Preliminary study: myocardial T1 relaxation time
in patients with ischemic findings and normal
findings on coronary angiography

Safiye Sanem Dereli Bulut'* @, Fuad NuriliZ @, Burak Oztlrkeri® ®,
Zakir Sakci' ®, Yasar Bukte! @, Omer Aras?

SUMMARY

OBJECTIVE: The aim of this study is to evaluate the myocardium structure in patients with chest pain who were determined to have
moderate and/or high risk for cardiac ischemic heart disease (IHD) but who had normal findings on conventional coronary angiography
by using native cardiac magnetic resonance imaging (CMRI) T1 mapping and comparing with healthy volunteers.

METHODS: A total of 50 patients and 30 healthy volunteers who underwent CMRI were included in our prospective study. Patients
whose clinical findings were compatible with stable angina pectoris, with moderate and/or high risk for IHD, but whose conventional
coronary angiography was normal, were our patient group. Native T1 values were measured for 17 myocardial segments (segmented
based on American Heart Association recommendations) by two radiologists independently. The data obtained were statistically compared
with the sample t-test.

RESULTS: Myocardial native T1 values were found to be significantly prolonged in the patient group compared with the control group
(p<0.05). Inter-observer reliability for native T1 value measurements of groups was high for both patient and control groups (o = 0.92
for the patient group and 0.96 for the control group).

CONCLUSION: Findings suggestive of ischemia were detected by T1 mapping in the myocardium of our patients. For this reason, it is

recommended that this patient group should be included in early diagnosis and close follow-up assessments for IHD.

KEYWORDS: Ischemic heart disease. Magnetic resonance imaging. T1 mapping.

INTRODUCTION

Chest pain is an important indicator of underlying ischemic
heart disease (THD). Differential diagnoses include other diseases
of the mediastinum and/or thorax, as well as the upper abdo-
men"?. After clinical risk assessment, patients presenting with
chest pain who are determined to be at moderate to high risk

for IHD are advised to undergo functional tests [e.g., exercise
electrocardiography (ECG), effort echocardiography (ECHO),
single-photon emission computed tomography (SPECT), and
scintigraphy) followed by coronary angiography'~.

The presence of either ischemia or infarction on a stress imag-
ing study is consistent with the diagnosis of IHD in a patient
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with angina symptoms. This is a clinical syndrome character-
ized by discomfort in the chest, jaw, shoulder, back, or arms,
which is typically aggravated by exertion or emotional stress
and relieved promptly with rest or by taking nitroglycerin'2.

The American College of Cardiology (ACC) and the
American Heart Association (AHA) devised a new score to
estimate the 10-year risk of developing a first atherosclerotic
cardiovascular disease (ASCVD) event, which was defined as
non-fatal myocardial infarction (MI), coronary heart disease
(CHD) death, or fatal or non-fatal stroke, in individuals who
were initially free from ASCVD?.

Angina usually occurs in patients with CHD but also it can
occur in individuals with valvular disease, hypertrophic cardiomy-
opathy, and uncontrolled hypertension**. Infrequently, patients
with normal coronary arteries may experience angina related
to coronary spasm or endothelial dysfunction®.

A subset of patients will have no findings of coronary artery
pathology on conventional coronary angiography despite hav-
ing MD°.

Coronary heart disease (CHD) also includes a microvas-
cular component. This process includes impaired endothelial
function, inflammation, neovascularization, apoptosis, and the
hypercoagulable state*°.

Cardiac microvascular dysfunction (CMD) is the impaired
ability of microcirculation of the heart to adapt blood flow to
meet oxygen demand. Microvascular disease should be sus-
pected when chest pain persists after physical effort and shows
slow or no response to short-acting nitrates*>.

The increasing number of both basic research and clinical
studies, particularly those that develop novel imaging techniques,
are promising for detection of early microvascular functional
changes and early changes in the myocardium’.

Opver the past decades, new magnetic resonance imaging
(MRI) sequences have been developed, which allow pixel-wise
longitudinal relaxation time (T'1) mapping of the myocardium.
Native T1 mapping is emerging as an important tool for char-
acterizing myocardial tissue with higher accuracy than nonspe-
cific functional parameters®”.

Cardiovascular magnetic resonance research in animals
and humans has shown that native T'1 values (i.e., pre-con-
trast T'1) are prolonged in pathologies, such as edema, infarc-
tion, amyloid infiltration, and fibrosis, and shortened in the
presence of fat and iron accumulation’?. The native T1 sig-
nal from the left ventricular myocardium has shown a partic-
ular promise for non-invasively differentiating diseased from
normal regions'"'%.

In acute MI, T1 increases are more pronounced in myocar-
dium that will become infarcted than in myocardium which
will be salvaged by reperfusion. Following reperfusion, T'1
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increases further in infarcted tissue, but remains unchanged
in salvaged myocardium'?.

In this study, we aimed to evaluate the myocardium structure
by applying the Saturation Method Using Adaptive Recovery
Times for Cardiac T1 Mapping (SMART Map) technique
(1.5 T, Optima MR450w, GE Healthcare, Waukesha, W1,
USA) in patients who underwent cardiac assessment and car-
diac function tests (i.e., effort test and cardiac scintigraphy)
and were determined to have moderate to high risk for IHD
who had normal findings on conventional coronary angiog-
raphy. We compared our findings on these patients with that
of healthy controls.

METHODS

This prospective study was approved by the ethical committee
at our hospital. The verbal and written informed consent was

obtained from all participants.

Patient population
Between December 2016 and March 2019, we included a total
of 50 patients (27 female and 23 male patients) with chest pain
who had moderate and/or high risk for IHD but who had nor-

mal conventional coronary angiography findings.

Patient evaluation before
magnetic resonance scan
Risk assessment of ASCVD was made according to the guidelines’.

Trained staff measured height, weight, and supine blood
pressure using a standard mercury sphygmomanometer and
serum total cholesterol ratio (TCR). The serum TCR was calcu-
lated by dividing the total cholesterol number by high-density
lipoprotein (HDL) number from a non-fasting blood sample.
This ratio was between 4 and 1. Higher ratios mean a higher
risk for heart disease.

Participants completed a questionnaire about their demo-
graphic characteristics, smoking history (i.e., never, former, or
current smoking), medical diagnoses, and treatments (includ-
ing hypertension and diabetes).

Typical angina pectoris criteria were as follows: substernal
chest pain or a feeling of discomfort, increased pain with activity
or emotional stress, and reduced pain with rest or nitroglycerin.

Those patients with typical angina complaints were included
in this study.

Patients with evidence of acute coronary artery disease
(CAD) detected in the laboratory analysis (e.g., troponin ele-
vation) and with pathology and/or disease (e.g., diabetes mel-
litus, valve diseases, hypertension, cardiomyopathies, amyloi-
dosis, systemic diseases, acute-chronic MI, myocarditis, etc.)
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that could cause changes in the myocardial native T1 time were
excluded. In addition, patients with a contraindication to MRI
(e.g., pacemaker, stent in coronary arteries, pregnancy, and
claustrophobia) or who had intravenous (IV) stents and sim-

ilar equipment that could affect image quality were excluded.

Evaluation of patients’ resting
electrocardiograms
Resting ECGs were classified as showing major, minor, or
no abnormalities.

Minor ECG abnormalities for our patient group are as fol-
lows: first- and second-degree atrioventricular block, borderline
prolonged ventricular excitation, frequent atrial or ventricular
premature beats, and fascicular blocks.

Major ECG abnormalities for our patient group are as fol-
lows: atrial fibrillation or atrial flutter, high-degree atrioventric-
ular dissociation, left bundle-branch block, right bundle-branch
block, indeterminate conduction delay, Q-wave MI, and iso-
lated ischemic abnormalities.

The 12-lead ECG recordings were obtained in all cases. Stress
ECGs were evaluated as non-ischemic, ischemic, and non-di-
agnostic. Horizontal or down sloping depression of 21 mm in
patients without ST depression at rest and 1-mm additional
collapse in patients with ST depression at rest were considered
ischemia. If additional collapse was <1 mm in patients with ST

depression at rest, it was considered non-diagnostic.

Evaluation of patients’ echocardiography
After clinical and laboratory evaluation, echocardiography was
performed on patients for ventricular functions. Patients with
impaired cardiac wall movements and with left ventricular ejec-

tion fraction (EF) below 50% were excluded from this study.

Coronary angiography

Coronary angiography was planned for artery evaluation in
patients with ischemia findings after stress tests. Normal cor-
onary angiography was considered as smooth vessel lumen wall
and absence of obstructive lesions.

Patients with normal coronary angiography findings and
abnormal stress test findings were included in this study.

The mean time between coronary angiography and cardiac

magnetic resonance imaging (CMRI) was 1 week.

Control group
In our control group, there were 30 healthy volunteers (18 female
and 12 male patients) without any cardiac or systemic disease.
Echocardiography and ECGs were normal in our con-

trol group.
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No conventional coronary angiography was performed in

the patients in our control group.

Cardiac magnetic resonance imaging
All patients and control volunteers underwent MRI in the
supine position on a 1.5-T MR scanner (Optima MR450w,
GE Healthcare) with a 32-channel cardiac coil.

Image protocol of cardiac magnetic

resonance examination
The routine CMRI sequences of our institution were as fol-
lows: trans-axial (8—10 mm) set of T2-weighted fast spin echo
images through the chest. Steady-state free precession (SSEP)
cine imaging with short-axis plane from the mitral valve plane
through the apex of the heart (with slice thickness of 6-8 mm,
2—4 mm inter-slice gaps to equal 10 mm, and temporal resolu-
tion of <45 ms between phases) and SSFP cine imaging with
long-axis plane in vertical and horizontal long-axis planes were
obtained through the apex and center of the mitral and tricus-
pid valves (i.e., a set of four more rotational long-axis views
were obtained).

After routine CMRI, all patients and control volunteers
underwent pre-contrast short-axis SMART Map imaging of
the left ventricle for this study.

The SMART  Map imaging involved the acquisition of three
slices (i.e., basal, mid-ventricular, and apical of heart) at five
saturation delay times over a scan time of nine heartbeats (i.e.,
requiring 1, 1, 1, 2, and 4 heartbeats, respectively). Short satu-
ration recovery times (TSs<RR interval) were acquired within a
single heartbeat and were automatically distributed between TS
min and trigger delay. Longer TSs (free relaxation up to 4xRR)
were performed across multiple heartbeats. An additional image
corresponding to an infinite delay time (TS=eo) was acquired
without saturation. SMART Map imaging (repetition time/
echo time, TR/TE=2.8/1.2 ms; TS=100-4000 ms; flip angle,
FA=45; field-of-view, FOV=38x30 cm; slice thickness/spac-
ing=8/5 mm; bandwidth, BW=125 kHz; matrix=160x128)
was performed under breath hold.

Cardiac magnetic resonance (CMR) scan of patient group
was performed by the IV contrast agent administration in
0.2 mL/kg dose (gadoteric acid, 0.5 mmol/mL, Guerbet®) for
myocardial delayed enhancement (MDE) imaging.

Cardiomyopathies, amyloidosis, systemic diseases, acute-
chronic M1, myocarditis, etc. could cause abnormal myocardial
contrast enhancement in late phase in CMR. Therefore, patients
with pathological myocardial contrast enhancement typical
for these disorders in late phase MDE images were excluded

from the study.
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There was no IV contrast agent administration in our con-

trol group.

Image analysis and post processing

The cardiac magnetic resonance (CMR) analysis was performed
independently by two radiologists (with experience in CMR
for 10 and 8 years, respectively) in two sessions.

Morphological and functional evaluation of the heart was
performed in the first session. Cardiac function analysis was
done automatically in workstation (CardiacVX, GE Healthcare).

All short-axis SMART  Map images and 2D color maps were
evaluated with computer-aided analysis packages for planime-
try of endocardial and epicardial borders at end-diastole in the
second session. Myocardial native T1 values were measured.

Short-axis SMART Map images of the left ventricle were
obtained at apical, mid-ventricular, and basal levels. Segmentation
of the left ventricle was done as recommended by the AHA.
Region of interest (ROI) placement was performed on native
SMART Map, which was automatically reconstructed and
superimposed on the 17-Segment Model of the AHA’s stan-
dard left ventricular anatomy and was performed by drawing
the endocardial and epicardial contours of the left ventricular
myocardium. Myocardial native T1 values for a total of 16 seg-
ments (excluding the apex) were measured after ensuring that
the ROI was within the limits of myocardium (Figure 1a—c).

According to the measurement results, if prominent prolon-
gation in native T'1 value was detected (considered statistically
outlier), they were excluded (Figures 1a and 1c¢).

In addition, both radiologists also evaluated T1 mapping
image quality. Scoring of this category is as follows:

1=unable to see;

2=blurry but visualized;

3=acceptable;

4=good; and

5=excellent.

Statistical analysis

The distribution of outcome categories was assessed using the
Shapiro-Wilk test. The data were presented as averagetstandard
deviation, based on the normality of the data. In the statistical
analysis, outlier values were excluded so that they do not affect
the average value of native T'1. The categorical variables were
reported as counts and percentages. The paired sample #test
was performed to compare the differences between groups.
The Cronbach’s alpha value was used to assess inter-observer
reliability for myocardial native T1 measurements. The sta-
tistically significant p-value was accepted as <0.05. All assess-
ments were performed using the Statistical Package for the
Social Sciences (SPSS) software (version 22.0; SPSS Inc.,
Chicago, IL, USA).

Figure 1. Images obtained from the study of a 46-year old male patient with chest pain and active smoker (i.e., average 1.5
packs/day) with a total cholesterol ratio value of 3. The native T1 value measurements were made from short-axis sections
obtained from (A) the basal, (B) midventricular, and (C) apical levels of the heart. Myocardium is shown in blue color after
the endocontour (i.e., blue-colored thin arrow on the apical segment) and epicontour are drawn. The native T1 values
corresponding to each segment according to the American Heart Association classification of automatic segmentation are
measured for circular region of interest in the myocardium. The obtained values can be seen in the left lower corner of the
pictures (i.e., average 1094.8 ms). Prominent prolongations in native T1 values (2914 and 2500 ms) were detected that were
considered statistically outlier, and so they were excluded (blue-colored thick arrows).
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RESULTS

A total of 50 patients (27 female and 23 male patients) with
ischemic findings but normal conventional coronary angiogra-
phy and 30 healthy volunteers (18 female and 12 male patients)
were included in this study.

The age range of the patient group was between 35 and
62 years (mean age=45). The heart rate measured during the
CMR examination was between 60 and 84 heartbeats/minute
(HB/min). The mean BMI was 27 kg/m?

The age range of the control group was between 30 and
55 years (mean age=48) without any cardiac or systemic dis-
ease. The heart rate measured during this study was between
75 and 82 HB/min. The mean BMI was 24 kg/m?.

Total cholesterol ratio assessment of our patient group was
as follows: ratio 1=16 patients, ratio 2=14 patients, ratio 3=17
patients, and ratio 4=3 patients. Twenty-one patients in our
group were active smokers (i.e., average 2 packs/day). After
familial history evaluation, 15 patients revealed to have dia-
betes mellitus and 19 patients have hypertension in their rela-
tives. No abnormality was present in 16 patients during ECG
examination but 4 patients had minor changes. Those changes
were frequent atrial or ventricular premature beats.

The mean EF values for both patient (left ventricle average
EF 62% and right ventricle average EF 52%) and control vol-
unteer (left ventricle average EF 65% and right ventricle aver-
age EF 54%) groups were within normal limits.

Digital subtraction angiography (DSA) coronary angiography
was normal in the patient group. There was no evidence of stenosis
in the coronary arteries. There were smooth vessel lumen walls.

Heart muscle contractions were natural on functional evalua-
tion, in both patients and volunteers. Cusp functions were normal
and no evidence of insufficiency and/or stenosis was detected.

Figures 2 and 3 show the native T1 values in the patient
group and control group as performed by the first and second
radiologists, respectively.

Average native T1 values were significantly longer in the
patient group than in the control group (p<0.05). This differ-
ence was less pronounced in segments 3, 9, 13, and 14 (AHA)
(p=0.04, p=0.045, p=0.042, and p=0.038, respectively) while
other segments were more prominent (p<0.001).

When T1 mapping was evaluated in terms of image quality,
both observers evaluated the image quality as good (score=4)
with high compliance (alpha=0.87).

DISCUSSION

In this study, we aimed to evaluate the myocardial structure
using the SMART Map technique in patients who underwent
cardiologic assessment due to chest pain and who were found
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to have moderate to high risk for IHD in stress tests, but who
had normal conventional coronary angiography. We compared
our findings with that of healthy participants.

Coronary artery disease (CAD) also includes a microvascu-
lar component. CMD is the impaired ability of microcircula-
tion of the heart to adapt blood flow to meet oxygen demand®.

Microvascular disease should be suspected when chest pain
persists after physical effort and shows slow or no response to
short-acting nitrates'. This was the case in our patient group.

Transthoracic Doppler echocardiography (TTDE) is an
initial screening method to detect significant microcirculation
impairment. It allows the measurement of coronary blood flow

Figure 2. The graph shows the native T1 values as measured
by the first observer for the patient group (blue curve) and
the control group (red curve). The native T1 values of the
patient group were significantly longer (p<0.001). The values
along the x-axis show the native T1 signal values and the
measured cardiac segments along the y-axis.

Figure 3. The graph shows the native T1 values as measured
by the second observer for the patient group (blue-colored
curve) and the control group (red-colored curve). The native T1
values in the patient group were significantly longer (p<0.001).
The values along the x-axis show the native T1 signal values
and the measured cardiac segments along the y-axis.
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(CBF) velocity in the left anterior descending artery. With this
method, coronary microvascular dilatator function is calculated
as the ratio of diastolic CBF velocity at peak vasodilatation to
CBF velocity at rest'>!4,

Mild coronary microvascular dysfunction may not be iden-
tified earlier by TTDE, and microvascular dysfunction can be
assessed only in the left anterior descending artery perfusion
area, because other coronary arteries are not well visualized'“.

In addition, diastolic left ventricular dysfunction is a first
sign of myocardial changes even in younger patients with nor-
mal systolic function detected by transthoracic echocardiogra-
phy (TTE)™. In our patients, we found that TTE showed early
signs of diastolic dysfunction.

The endothelium is a central regulator of vascular homeo-
stasis. This includes hormone transport and distribution, met-
abolic waste product disposal and regulation of regional blood
flow by synthesis, and release of different mediators with oppos-
ing vascular properties''“.

Metabolic abnormalities (i.e., hyperglycemia, hyperlip-
idemia, insulin resistance, and insulin deficiency) are lead to
myocardial fibrosis and/or myocardial hypertrophy directly or
indirectly. Several processes are responsible for these adverse
changes including impaired calcium cycling, myocardial insu-
lin resistance, increased lipid uptake, glucotoxicity, and activa-
tion of the renin-angiotensin-aldosterone system observed in
mouse models of dilated cardiomyopathy'>'4.

Increased activation of the renin-angiotensin-aldosterone
pathway leads to the fibrosis formation. These processes lead
to altered myocardial relaxation and manifest as diastolic dys-
function. Systolic dysfunction is a later manifestation, usually
occurring after diastolic dysfunction develops'".

Neurogenic, hormonal, metabolic, myogenic, and flow
(shear stress-induced) endothelial mechanisms control coronary
vascular resistance at specific microvascular sites. Integration
of multiple mechanisms could hypothetically form a system
matching CBF to myocardial metabolic demands'*".

A unique feature of CMR is its ability to characterize
myocardium. Proton relaxation times, T1, T2, and T2*, are a
reflection of the composition of individual tissues and change
in the presence of disease'®". Research into T1 mapping has
largely been focused on the study of cardiomyopathies, but
T1 mapping also shows huge potential in the study of IHD'.

Systemic disorders that affect the heart, such as sarcoidosis,
systemic lupus erythematosus, and systemic sclerosis, are known
to induce tissue edema at the acute stage and exhibit elevated
T2 (and T1) values. Thus, T1 mapping may be a useful clini-
cal tool for identifying cardiac involvement with implications

for therapy and for assisting in determination of prognosis'>"’.
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Beyond focal lesions that are well depicted by late gadolin-
ium enhancement sequences, T'1 mapping has made it possi-
ble to discriminate diffuse myocardial alterations, previously
not accessible by other non-invasive means. The strengths of
T1 mapping are high reproducibility and immediate clinical
applicability, even without the use of contrast media injection
(i.e., native T1)'>'6,

T1 mapping is allowed for the non-invasive quantitative
assessment of cardiac remodeling. Native T1 mapping has shown
pathology with high accuracy in cases of IHD, acute MI, and
myocardial edema, even demonstrating a higher sensitivity than
T2-weighted short-tau inversion recovery (IR) imaging'®’s.

Cardiac T1 mapping methods are performed either by IR
or saturation recovery (SR) technique, followed by pre-pulse
sequences applied on this basis, resulting in raw images generated
by different degrees of recovery along the z-axis. Then, two-di-
mensional color T'1 maps are created automatically™.

The most common T'1 mapping strategy involves an IR pulse
sequence, in which the application of a non-section selective
180° pulse inverts the magnetization. As longitudinal magne-
tization recovers, at a time defined as the inversion time (TT),
a section-selective 90° excitation pulse is applied and rotates
the magnetization into the transverse plane. This is repeated
again and again, each time with the TT changed. This method,
which is very sensitive to many patient-related factors (i.e.,
heart rate, obesity, and blood hematocrit value), especially the
changes that may occur in R-R intervals, has been modified

in various ways'®°.

The Modified Look-Locker Inversion Recovery (MOLLI)
method, which was first developed as a Look-Locker technique,
was developed with a single-shot balanced SSFP to reduce scan
time and artifact sensitivity.

There are IR pulse sequences, such as shortened MOLLI
(shMOLLI), which are developed for signal collection, dif-
ferences in breathing techniques, and breathless patients.
With these methods, the apparent T1 value of the myocar-
dium can be calculated'*'2.

However, in this study, we used the SMART Map technique,
which uses the SR preparation instead of the IR technique, and
is similar to the saturation recovery single shot acquisition tech-
nique. Dephasing the whole imaging volume leads to depletion
of the entire magnetization, alleviating the need for any rest
periods"?. In this way, we could measure the true T1 value of
the myocardium by the SMART Map technique, regardless of
the patient-related or device-related effects®. When we eval-
uated the studies performed in the literature, we found that
there were not enough in vive studies with the SMART Map

technique for myocardium!"%.
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The normal natural myocardial T1 values measured at 1.5 T
with MOLLI in the literature are between 900 and 1100 ms,
but as we have already mentioned, it depends on several tech-
nical and physiological parameters®. In this study, the mean
native T1 value of myocardium was 1101289 according to the
measurements in the control group and was in concordance
with the literature.

We believed that the prolongation we have detected
in the myocardial native T1 value with the SMART Map
method in our group is caused by ischemic damage.
This finding can be deemed reversible since no heart con-
traction dysfunction accompanies this segmental or diffuse
myocardial native T1 prolongation in our patient group'®
2. We believed that the native T1 prolongation we have
detected in our study is caused by transient myocardial

edema and inflammation!®'8.

Limitations

There are some limitations of this study. First, the fact that
native T'1 value difference between patient and control groups
in segment 3, 9, 13, and 14 in accordance with AHA classifi-
cation (i.e., basal inferoseptal, mid-inferoseptal, apical ante-
rior, and apical septal, respectively) is thought to be related
to secondary to the artifact caused by the actuality that these
segments are much more mobile compared to the other parts
of the heart (e.g., closer proximity to diaphragm). Perhaps
to prevent this, operators must aim to minimize partial vol-
ume effects by optimal slice orientation relative to the tissue,
which is preferably orthogonal to the imaging plane to min-
imize obliquity'®'"'8,

Second, we did not make extracellular volume fraction mea-
surements. The normal myocardium consists of two parts: the
intracellular compartment (including myocytes, fibroblasts,
and other blood cells such as red cells) and the extracellular
compartment (dominant water associated with the extracel-
lular matrix, but also including the intracapillary plasma vol-
ume). The native T1 value notifies us about both compart-

ments. Extracellular volume fraction measurements may show

changes in the extracellular compartment by allowing hema-
tocrit correction, which may allow the origin of the pathology
to be elucidated®'.

In addition, as a preliminary study, the number of patients
and healthy people in the control group was small, and more
extensive work will be needed to verify our findings.

CONCLUSIONS

This study shows that in the patients with clinical findings as
stable angina with abnormal stress test results, the prolonged
myocardial native T1 value was observed even if conventional
coronary angiography was normal. When evaluated together
with clinical findings, this should be considered significant in
terms of microvascular dysfunction and should be included in

early diagnosis and follow-up assessments for IHD.
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Technique to reduce blood loss
during open abdominal myomectomy:
transverse or vertical incision?

Ozlem Uzunlar!

, Mujde Can Ibanoglu?*

, Asli Kaplan?

SUMMARY

OBJECTIVE: To determine if there is a difference between uterine incision techniques (vertical vs. transversal) in terms of clinical results.

METHODS: All women with leiomyomas who underwent open abdominal myomectomy (n=61) between March and August 2016 at

the Gynecology and Obstetrics Clinic at the Women’s Health Research and Training Hospital Zekai Tahir Burak were included, and the

clinical results were included and prospectively reviewed.

RESULTS: The estimated blood loss during myomectomy increased in the transversal group compared with the vertical group (809.33+483.34

versus 405.32+180.95 mL, p<0.001). The average operation duration was 60 min, and the patients got discharged on the second day

after surgery. No intergroup statistical differences were observed in the surgical procedure.

CONCLUSIONS: Surgeons should give preference to the most viable incision depending on the size and location of the leiomyoma.

KEYWORDS: Gynecologic surgical procedures. Uterine myomectomy. Safety. Ergonomics.

INTRODUCTION

Uterine leiomyomas are common conditions characterized by
the estrogen-dependent benign tumors in women of repro-
ductive age'. The leiomyomas may be asymptomatic or may
cause bleeding, pain, pelvic pressure, or infertility. The standard
treatment for symptomatic leiomyomas is surgical treatment,
which is either hysterectomy in women whose age is above
the childbearing age or myomectomy in women who wish to
preserve fertility and their uterus®. Open abdominal myomec-
tomy was described for the first time by Dr. Victor Bonney in
1931 for the women who want to preserve the uterus whether

she desires for future fertility or not®. Myomectomy is reported
to cause more blood loss and to have longer operating hours
compared with hysterectomy?.

In myomectomy, Pfannenstiel transverse incision is com-
monly used for the abdominal wall. The next step of the proce-
dure is to make the uterine incision. In a normal uterus, arcu-
ate blood vessels run horizontally and radial vessels penetrate
deeply into the myometrium’. However, leiomyomas distort
normal vascular anatomy and also the vessel structures. The tra-
ditional teaching advocates vertical incision during myomec-

tomy to prevent transection of the vascular architecture of the
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uterus. However, there is no consensus on the optimal direc-
tion of myomectomy incisions.

We designed a randomized prospective study to determine
if there is a difference in clinical outcomes regarding the blood
loss, operation duration, and hospitalization duration between
the vertical and transverse uterine incision techniques. In this
prospective analysis of patients who desired future fertility and
underwent open abdominal myomectomy, we compared the
estimated blood loss during myomectomy, operation duration,

and complications of both types of uterine incisions.

METHODS

This randomized case—control study was conducted in a tertiary
care center in Ankara, Turkey between March and August 2016.
This study was approved by the institutional review board of
the University of Health Sciences, Zekai Tahir Burak Women’s
Health Care, Education, and Research Hospital (26/06/2014
#18). All participants gave written informed consent, and the
principles of the Declaration of Helsinki were followed.
During the study period, myomectomy procedures were
performed to a total of 61 women aged 2545 years. The exclu-
sion criteria were infertility, prior myomectomy, leiomyomas
localized in submucosa, cervix or broad ligament, women with
adnexal masses, congenital uterine abnormality, and women
with malignant tumors due to risks of complication and pro-
longed operation duration. Clinical characteristics and sociode-
mographic data of the women were recorded. The women were
examined and operated by the same operator (OU). Before the
surgery, the uterine size was examined by OU in terms of gesta-
tional weeks. The researcher (MCI) attended all cases in order
to analyze the operation duration and to calculate blood loss.
Surgical sponges and laparotomy packs were weighed dry before
surgery and wet immediately after use. Blood loss in surgical
sponges was calculated by the following formula: [wet sponge
weight (g) - dry sponge weight (g)] divided by 1.06 g/mL (the
density of blood)®. The total blood loss was calculated accord-
ing to the total number of surgical sponges (10 mL), laparot-
omy packs (100 mL), and the blood in the vacuum aspirator.
All women were operated under general endotracheal
anesthesia, and a Foley catheter was placed inside the bladder.
‘The Pfannenstiel transverse incision was used for all abdomi-
nal wall incisions. The abdominal fascia and peritoneal mem-
brane were cut longitudinally and then uterus was visualized.
Bistoury and scalpels were used for all incisions. A simple ran-
dom sampling method was used for choosing control and study
groups. In this sampling method, each member of the popula-
tion had an exactly equal chance of being selected. After ran-

domization, the transverse or vertical uterine incision groups
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were performed, extending through the myometrium and entire
fibroid pseudocapsule. Allis clamps were put on the myometrial
edges to expose the leiomyomas, and then leiomyomas were
extirpated by grasping them with a single tooth tenaculum.
The location, number, and direction of uterine incisions in the
cases of multiple leiomyomata depended on their locations and
sizes. An effort was made to remove as many fibroids as possible
through each uterine incision to minimize the total number of
uterine incisions. Multiple incisions were often necessary but
the number and size were minimized and performed anteri-
orly when possible. Towel clamps were used on the leiomyoma
for traction as required. All visible and palpable fibroids were
removed. The endometrial cavity was stained with diluted meth-
ylene blue dye transcervically after the anesthetic induction,
immediately preceding the operation to facilitate recognition
of cavity entry during surgery and to aid in carefully layered
closure of uterine defects. If the uterine cavity was entered, the
endometrium was reapproximated with a running 3-0 vicryl
suture on a small tapered needle. Myometrial defects were closed
with interrupted number 0 vicryl suture before the subsequent
uterine incision was carried out. The serosa was reapproximated
with a running imbricating suture of 3-0 vicryl, and then the
peritoneum, fascia, and skin were closed. Each subject received
the routine postoperative care, which included monitoring of
the patient’s hemodynamic and fluid status, pain control, and

reintroducing normal diet and activity.

Statistical analysis
The statistical analyses were performed by using IBM SPSS
Statistics 21 (IBM, Armonk, NY USA). For continuous variables,
results were presented as meantstandard deviation in parametric
data and as median (minimum, maximum) in nonparametric
data, and for categorical variables, the results are summarized
as frequency and percentages. The normality of the continuous
variables was evaluated with the Shapiro-Wilk test. A compar-
ison of continuous variables for the two groups was performed
using the Mann—Whitney U test for nonparametric data and
independent sample #test for parametric data. Comparisons
between two categorical variables were performed using the
chi-square analysis. Repeated measures of ANOVA were used
to evaluate group differences over three time points (baseline,
second hour, and sixth hour). All tests were two-sided, and a

p<0.05 was considered to be statistically significant.

RESULTS

Among the 61 myomectomy operations, 31 women were
operated with a vertical uterine incision, and 30 women

were operated with a transverse uterine incision in this study.
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The demographic variables (e.g., median age and number of
parity) of patients were considered because of their impact
on the operation. The size, number, and location of leiomy-
omas were also identified. The characteristics of the partici-
pants and the leiomyomas are presented in Table 1. The two
groups were similar regarding the median age, parity, mean
leiomyoma diameter, and uterine size. There was one domi-
nant myoma in two groups, but the number of leiomyomas
was significantly different from each other. There were sig-
nificantly more leiomyomas in the transverse incision group
than vertical incision group. The most common symptoms

were chronic pelvic pain and abnormal uterine bleeding, and

Table 1. Demographic and general characteristics of groups.

no statistically significant differences were observed between
the two groups.

The intraoperative blood loss was higher in the transverse
incision group compared with the vertical incision group
(809.331+483.34 mL versus 405.32£180.95 mL, p< 0.001).
Table 2 summarizes the operation duration (min), hospitaliza-
tion duration (days), and total blood loss (mL) during operation.
The median operation duration was 60 min, and the patients
were discharged on postoperative second day.

The hemoglobin levels are compared in detail in Table 3.
In Table 2, no difference was observed between preoperative

and postoperative second- and sixth-hour hemoglobin values

Vertical incision group | Transverse incision group value
(n=31) (n=30) p-

Age, years (median, range) 39 (26-45) 37.5 (25-44) 0.058
Parity (median, range) 2 (0-3) 2 (0-5) 0.887
Mean myoma diameter, cm (median, range) 8 (5-15) 8 (4-13) 0.351
Number of leiomyomas (median, range) 1(1-4) 1 (1-6) 0.010
Uterine size, cm (median, range) 12 (8-18) 12 (8-20) 0.485
Chronic pelvic pain 17 (54.8) 15 (50) 0.903
Menorrhagia 22 (71) 18 (60) 0.528
Location of myomas (n, %)

Anterior 12 (38.7) 16 (53.3) 0.374
Posterior 16 (51.6) 14 (46.7) 0.896
Fundal 5(16.1) 6 (20) 0.952
Operation duration (min) 60 (45-180) 60 (40-200) 0.344
Blood loss (mL) 400 (170-850) 745 (170-2200) <0.001
Hospital stay duration (days) 2 (2-4) 2 (1-7) 0.329

Table 2. Comparison of the two groups in terms of operation duration (min), length of hospital stay (days), and estimated
total blood loss (mL) during surgery, pre- and postoperative hemoglobin values.

Vertical incision group

Transverse incision group

(meanztstandard (meanztstandard
deviation) deviation)

Hemoglobin Preoperative 11.95+1.62 11.65£1.32 0.434
levels Postoperative 2nd hour 11.13+1.54 10.36+1.54 0.056
(g/dL) Postoperative 6th hour 10.98+1.60 10.49£1.43 0.211
Operation duration (min) 60 (45-180) 60 (40-200) 0.344
Blood loss (mL) 405.32 (170-850) 809.33 (170-2200) <0.001
Hospital stay duration

(days) 2 (2-4) 2(1-7) 0.329
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Table 3. Comparison of the two groups in terms of difference between second and sixth hours of postoperative hemoglobin levels.

Vertical incision
group

(meantstandard
deviation)

Transverse incision
group
(meantstandard
deviation)

liferemes [siesm preopErilie 0.82+1.25 <0.001 1.2940.81 <0.001
and postoperative 2nd hour
yeliogieely Difference between preoperative
Levels " preop 0.97+1.26 <0.001 1.1620.86 <0.001
(g/dL) and postoperative 6th hour
Difference between postoperative
2nd hour and 6th hour 0.15+0.57 0.249 -0.1240.88 0.365

when the vertical and transverse incision groups were compared.
It was found that in the transverse incision group, higher level
of blood loss was observed when compared with the vertical
incision group. No intraoperative and postoperative complica-

tions were reported with transverse or vertical incisions.

DISCUSSION

The treatment option of leiomyomas depends on the patients’
age, future expectation of fertility, symptoms, and size?’. A stan-
dard operative technique has not been established in open
abdominal myomectomy for the uterine incision.

It has been revealed that the Pfannenstiel incision was pre-
ferred three times over multiple laparoscopic incision sites®.
Mini-laparotomy myomectomy with skin incision <8 cm is an
alternative surgical method for symptomatic myomas. This sur-
gical technique significantly reduces the operation duration and
may even reduce blood loss’. In addition, the operators working
in rural areas prefer laparotomy because of the circumstances
in which laparoscopic operations may not be performed due to
the lack of qualified personnel and the lack of blood transfu-
sion centers and equipment'’. Robotic myomectomy is feasible
for managing large uterine myoma, such as those larger than
10 cm in diameter, but it takes a reasonable longer operation
duration'!. Therefore, we chose to analyze the open abdominal
myomectomy technique.

The myomectomy incision could injure the arterial blood
vessels on the leiomyoma surface. The optimal direction of myo-
mectomy incision according to the direction of the blood vessels
is unclear. The results of the studies may be contradictory as
they are based on the anatomy of the blood vessels in the nor-
mal uterus. Most gynecologic surgeons prefer a vertical incision
in myomectomy operations, while some surgeons may prefer
a transverse incision to protect the horizontal curved arcuate
vessels'?. In a retrospective analysis of the course of arteries in
angiography, in patients with symptomatic uterine leiomyomas
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undergoing uterine artery embolization, it was reported that
arterial blood vessels were mostly crossed on the surface of the
anterior and posterior fibroids, whereas no dominant pattern
was observed in the arterial course of fundal fibroids. It was
concluded that the vertical incision would not protect the vas-
cular injuries since approximately 40% of the vessels cross the
middle line’. In this context, it can be concluded that the type
of uterine incision does not affect the amount of blood loss.
Earlier studies have recommended the use of hemostatic proce-
dures during myomectomy to reduce blood loss'. Several phar-
macological agents (e.g., injection of vasoconstrictors into the
incision site, uterotonics, and tranexamic acid) and tourniquets
and clamps that occlude the uterine vascular supply are used
to decrease the blood loss.

The surgeons often chose their familiar hemostatic tech-
nique. There is no consensus on the preferred uterine incision
techniques to reduce the blood loss. Blood loss during myo-
mectomy is also correlated with the number, size, and location
of leiomyomas. In this prospective study, we found no differ-
ence in demographic variables. Although it was shown in the
literature that surgical technique affected blood loss during
myomectomy, it was found that the uterine size did not affect
the blood loss during hysterectomy. Given that myomectomy
incisions do not affect the amount of blood loss, the choice of
the incision type should depend primarily on the preference of
the surgeon. In this study, we studied different incision tech-
niques by randomizing fibroids of similar character.

In this study in which myoma was accessed through two
separate incisions made in laparotomic myomectomy, we aimed
to compare parameters such as loss of blood, length of stay,
and operation duration. However, it was revealed during this
study that difficult-to-access myomas such as the posterior and
lower segment or cervical leiomyomas can be accessed more
easily through transverse incisions. As transverse myomectomy
incision makes it easier to approach the fibroids that are diffi-

cult to reach, this incision contributes to the shortening of the
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operation duration and the associated risk of anesthesia com-
plications. It also offers individual solutions in the approach to
specific cases in training and education hospitals where resident
training is provided. But these data are not evidential; rather, it
is a fact that we observed at the end of the study. As a second-
ary outcome, knowing that no intraoperative or early postop-
erative complications were reported with the two incisions, we
may also comment that both incisions are safe and the surgeon
should decide the appropriate incision type depending on the
size and location of the leiomyoma.

The limitation of this study is that more number of leio-
myomas were present in transverse incision groups. The stan-
dardization of techniques in this type of study is always a
challenge because of the patient-dependent factors. Also, fur-

ther studies evaluating the outcomes of the type of incision

in terms of obstetric outcomes and risk of uterine rupture

may be valuable.

CONCLUSIONS

Both vertical and transverse incision techniques were safe and
effective in terms of operation duration and intraoperative
blood loss. The surgeons should prefer the most feasible inci-
sion depending on the leiomyoma size and localization.
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The value of C-reactive protein/albumin,
fibrinogen/albumin, and neutrophil/lymphocyte
ratios in predicting the severity of COVID-19

Ayse Torun' @, Tuba Damar Cakirca'
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SUMMARY

OBJECTIVE: This retrospective study aimed to determine the predictive values of the C-reactive protein (CRP)/albumin ratio (CAR),

fibrinogen/albumin ratio (FAR), and neutrophil/lymphocyte ratio (NLR) parameters, which reflect the systemic inflammatory status, for

the severity of COVID-19.

METHODS: A total of 188 patients diagnosed with COVID-19 were enrolled in this study. Among them, 118 were in the severe group,

and 70 were in the non-severe group. Levels of albumin, CRP, D-dimer, procalcitonin, fibrinogen, and hemoglobin; leukocyte, neutrophil,

lymphocyte, and monocyte counts; and the FAR, CAR, and NLR were compared between the two groups.

RESULTS: The CAR, FAR, and NLR values were significantly higher in the severe group compared to the non-severe group. CAR, FAR, and

NLR were positively correlated with leukocyte and neutrophil counts and CRP, procalcitonin, and fibrinogen levels. On the other hand,

they were inversely correlated with monocyte (except for NLR) and lymphocyte counts. Receiver operator characteristic analysis showed
that the area under the curve (AUC) for CAR, FAR, and NLR was 0.841, 0.737, and 0.802, respectively.
CONCLUSIONS: Our investigation revealed that the CAR, FAR, and NLR indices can be used to predict the severity of COVID-19, among

which CAR was the best predictor of severe COVID-19.

KEYWORDS: COVID-19. C-reactive protein. Fibrinogen. Neutrophils.

INTRODUCTION
The COVID-19 pandemic started in China in December 2019
and is still ongoing worldwide. This highly contagious disease,
which is a priority public health problem in countries affected
by the pandemic, is transmitted among humans via close con-
tact and respiratory droplets. The patients present with a wide
clinical spectrum ranging from asymptomatic infection to

mild or severe viral pneumonia, or respiratory failure leading

to death"?. The course of the disease was reported to be more
severe in frail patients, that is, elderly persons and patients
with preexisting chronic illnesses>*. Early diagnosis and dis-
criminating the critical cases to administer timely therapy is
very important to slow down or prevent the progression of the
disease. Thus, for rapid clinical decision-making, easy-to-ac-
cess, quick, and low-cost markers are needed. Among several

laboratory parameters assessed in many studies, lymphocyrte,
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platelet, albumin, C-reactive protein (CRP), fibrinogen, pro-
calcitonin, D-dimer, interleukin-6, and their derived neutro-
phil/lymphocyte ratio (NLR) and fibrinogen/albumin ratio
(FAR) have been proposed as predictive markers for the sever-
ity of COVID-19?. The CRP/albumin ratio (CAR) is a novel
index calculated by dividing the CRP to albumin level, and
many studies have shown that CAR can be used to predict
the activity, severity, and prognosis of various conditions'*"?.
However, whether CAR is an efficient indicator in determin-
ing the severity of COVID-19 has not been investigated so far.
Therefore, in this retrospective study, we aimed to determine
the predictive values of the CAR, FAR, and NLR indices for
the severity of COVID-19.

METHODS

A total of 188 patients diagnosed with COVID-19 at the
Sanliurfa Training and Research Hospital from April to July
2020 were included in this retrospective study. The COVID-19
diagnosis was confirmed by a positive PCR result from naso-
pharyngeal swab specimens. The patients were categorized into
two groups, including the non-severe (mild/moderate cases)
and severe (severe/critical cases) groups, according to the dis-
ease severity'¥. Non-severe cases had either mild clinical symp-
toms without signs of pneumonia on imaging (mild type) or
fever and respiratory symptoms, with signs of pneumonia on
imaging (moderate type). Cases in the severe group met at least
one of the following criteria:

1. Respiratory rate 230/min;
Oxygen saturation <93%;
The ratio of arterial partial oxygen pressure to inspira-
tory oxygen fraction (PaO,/FiO,) <300 mmHg;
4. Respiratory failure and requiring mechanical ventilation;
Shock;

. Other organ failure requiring intensive care support.

Among the 188 included patients, 118 were in the
severe group and 70 were in the non-severe group. Patients
with connective tissue disorders, hematologic diseases, kid-
ney or liver dysfunction, thyroid diseases, cancers, age less
than 18 years, who were pregnant, and those receiving albu-
min transfusion before treatment were not included in the
study. This retrospective study was approved by the Harran
University Ethics Committee.

The age, gender, comorbidities, and laboratory results of the
participants on admission were obtained from the database of
the hospital information system. Complete blood count param-
eters (leukocyte, neutrophil, lymphocyte, monocyte, and hemo-
globin) were determined using a Sysmex XN-1000 analyzer
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(Sysmex, Japan). Albumin, CRE, D-dimer, and procalcitonin
levels were analyzed using the classical methods in a Cobas
8000 analyzer (Roche Diagnostics, Germany); the fibrinogen
level was measured using a Sysmex CS-2000i analyzer (Sysmex,
Japan). The FAR, CAR, and NLR values were calculated as fol-
lows: FAR=(fibrinogen/albumin ratio), CAR=(CRP/albumin
ratio), and NLR=(neutrophil/lymphocyte ratio).

Statistical analysis

Data analysis was done using SPSS version 20 (IBM Corp,
Armonk, NY) and a p<0.05 was considered significant.
Demographic and laboratory data were compared between
the severe and non-severe groups using the independent sample
t-test, Mann-Whitney U-test, or 2 Correlations between CAR,
FAR, and NLR and inflammatory markers in the COVID-19
patients were determined using the Spearman test. The predic-
tive value of FAR, CAR and NLR in distinguishing severe from
non-severe COVID-19 patients was determined by receiver
operator characteristic (ROC) analysis.

RESULTS

A total of 188 patients with COVID-19 were included in this
study. Of these patients, 112 were in the non-severe group
while 70 were in the severe group. As shown in Table 1, the
severe group had higher leukocyte and neutrophil counts; CRP,
D-dimer, procalcitonin, and fibrinogen levels; and CAR, FAR,
and NLR; and lower lymphocyte and monocyte counts and
albumin levels than those in the non-severe group (p<0.05).
‘The two groups did not differ in terms of age, male/female ratio,
incidences of comorbidities, and hemoglobin level (p>0.05).

Correlations between CAR, FAR, and NLR and the inflam-
matory markers studied in COVID-19 patients are shown in
Table 2. CAR and FAR were positively associated with leuko-
cyte, neutrophil, CRD, procalcitonin, and fibrinogen levels and
negatively associated with monocyte and lymphocyte counts.
NLR was positively associated with leukocyte, neutrophil, CRP,
procalcitonin, and fibrinogen levels and negatively associated
with lymphocyte count.

ROC analysis results of the CAR, FAR, and NLR are shown
in Table 3. The area under the ROC curve (AUC) was 0.841
(95%CI 0.784-0.899, p<0.001) for CAR, 0.737 (95%CI
0.663-0.811, p<0.001) for FAR, and 0.802 (95%CI 0.735—
0.869, p<0.001) for NLR (Figure 1).

DISCUSSION

In this study, we found that the severe COVID-19 group had
higher CAR, FAR, and NLR compared to the non-severe
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Table 1. Demographics and laboratory characteristics of patients with COVID-19 on admission.

Severe group

p-value

(n=70)
Age, years 59.6+12.2 62.3112.7 0.146
Gender, male/female 55/63 38/32 0.309
Comorbidities, n (%)
Diabetes 43 (36.4) 21 (30.0) 0.368
Hypertension 65 (55.1) 37 (52.9) 0.767
Cardiovascular disease 33(28.0) 20 (28.6) 0.929
Dyslipidemia 31(26.3) 21(30.0) 0.581
Pulmonary disease 18 (15.3) 8(11.4) 0.463
Laboratory Parameter
Leukocyte, x103/uL 6.28 (2.15-15.28) 9.33(2.10-25.92) <0.001
Neutrophil, x103/uL 3.98 (1.18-14.22) 8.11(1.42-23.25) <0.001
Lymphocyte, x103/uL 1.58 (0.49-5.05) 1.10(0.27-6.35) <0.001
Monocyte, x103/uL 0.60 (0.12-1.79) 0.45(0.11-11.06) 0.017
Hemoglobin, g/dL 13.52+1.52 13.73£1.69 0.381
Albumin, g/dL 4.18+0.43 3.6540.42 <0.001
D-dimer, ug/mL 0.28 (0.11-3.92) 0.58 (0.15-26.87) <0.001
CRP, mg/L 13.2 (0.7-267.5) 91.9 (4.63-408.1) <0.001
Procalcitonin, ng/mL 0.07 (0.02-0.39) 0.15 (0.03-87.63) <0.001
Fibrinogen, mg/dL 374.9 (102.8-888.9) 516.6 (101.6-900) <0.001
CAR 3.18(0.16-84.12) 25.62 (1.08-126.35) <0.001
FAR 94.8 (25.1-279.6) 138.5(23.6-262) <0.001
NLR 2.56 (0.51-26.33) 6.25(1.19-52.44) <0.001

CRP: C-reactive protein; CAR: C-reactive protein (CRP)/albumin ratio; FAR: Fibrinogen/albumin ratio; NLR: Neutrophil/lymphocyte ratio.

Table 2. Correlations of C-reactive protein/albumin ratio, fibrinogen/albumin ratio and neutrophil/lymphocyte ratio with the

inflammatory markers in COVID-19 patients.

I T S T A S R S B

Leukocyte 0.336 <0.001 0.289 <0.001 0.606 <0.001
Neutrophil 0.504 <0.001 0.414 <0.001 0.818 <0.001
Lymphocyte -0.532 <0.001 -0.348 <0.001 -0.722 <0.001
Monocyte -0.229 0.002 -0.175 0.018 -0.089 0.224
CRP 0.998 <0.001 0.713 <0.001 0.635 <0.001
Fibrinogen 0.611 <0.001 0.970 <0.001 0.391 <0.001
Procalcitonin 0.671 <0.001 0.438 <0.001 0.560 <0.001

CRP: C-reactive protein; CAR: C-reactive protein (CRP)/albumin ratio; FAR: Fibrinogen/albumin ratio; NLR: Neutrophil/lymphocyte ratio.

COVID-19 group. In addition, the values of these 3 param-
eters were positively correlated with the leukocyte and neu-
trophil counts and CRP, procalcitonin, and fibrinogen levels
and negatively correlated with monocyte (except for NLR)
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and lymphocyte counts. ROC analysis illustrated that CAR
had the highest AUC value, thus demonstrating that it was
more efficient than FAR and NLR in predicting the sever-
ity of COVID 19. To our knowledge, this is the first study
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Table 3. Receiver operator characteristic analysis results of C-reactive protein/albumin ratio, fibrinogen/albumin ratio and

neutrophil/lymphocyte ratio.

_ AUC (95%Cl) Cut-off level Sensitivity (%) | Specificity (%)

0.841 (0.784-0.899) 7.54 82.6 66.7 <0.001
FAR 0.737 (0.663-0.811) 113.5 69.6 65.8 <0.001
NLR 0.802 (0.735-0.869) 3.16 78.3 68.4 <0.001

AUC: area under the curve; CAR: C-reactive protein/albumin ratio; FAR: Fibrinogen/albumin ratio; NLR: Neutrophil/lymphocyte ratio.

Figure 1. Receiver operator characteristic curves of C-reactive
protein/albumin ratio, fibrinogen/albumin ratio and neutrophil/
lymphocyte ratio in predicting severe COVID-19 on admission.

that explores the predictive values of CAR for the COVID-
19 severity.

COVID-19 infection has a wide clinical spectrum ranging
from asymptomatic infection to severe/critical disease. Patients
with severe COVID-19 can progtess rapidly to develop worse
clinical outcomes such as acute respiratory distress syndrome,
multiple organ failure, and eventually death, while non-severe
patients have a good prognosis'®. Therefore, efficient indica-
tors are needed to distinguish between severe and non-severe
patients for timely treatment. In this context, the researchers
focused on the predictive value of various laboratory parame-
ters like lymphocyte count, NLR, CRP, albumin, and fibrin-
ogen in severe COVID-19 disease™.

Lymphopenia and neutrophilia are commonly observed
hematological abnormalities in COVID-19 patients and have
been proposed as effective indicators of disease severity and poor
prognosis in COVID-19'¢!8, Recently, Nalbant et al.’” found
that the NLR index, which can be easily calculated by dividing
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the neutrophil count by the lymphocyte count, is an indepen-
dent predictor for COVID-19 diagnosis. Moreover, some stud-
ies have reported that the NLR index is closely related to the
progression of COVID-19%2!. Concordant with these stud-
ies, we observed that the NLR was higher in the severe than
the non-severe COVID-19 patients and that it was positively
associated with the inflammatory markers (leukocyte count,
CRP, procalcitonin, and fibrinogen), suggesting that the NLR
might be a potential predictor of severe COVID-19.

Albumin is a negative acute-phase reactant that tends to
decrease in response to acute conditions such as inflammation,
trauma, surgery, and burns®”. The albumin level was found
to be lower in COVID-19 patients, and the hypoalbumin-
emia was more severe in critically ill patients”?. On the other
hand, fibrinogen is one of the positive acute phase response
proteins that increase during inflammation®. Recent studies
have shown that fibrinogen levels are significantly increased in
severe COVID-19 patients compared to non-severe patients™.
In addition, Bi et al.” reported that FAR, simply calculated
by the ratio of fibrinogen to albumin, could be a new marker
for estimating the severity of COVID-19, which is consistent
with our results.

CRP, another positive acute phase reactant, increases in
response to infections, inflammation, and tissue damage®.
It has been shown that in COVID-19 patients, CRP reaches
high levels and the magnitude of the increase correlates with the
severity of the illness®. On the other hand, the role of the CAR
index, the ratio of CRP to albumin, in predicting the severity
of COVID-19 is unknown. Therefore, this study investigated
the ability of CAR, as well as NLR and FAR, to differentiate
between patients with and without severe COVID-19. We found
that the CAR value was higher in severe patients compared to
non-severe patients and that it was positively correlated with
leukocyte, neutrophil, CRP, procalcitonin, and fibrinogen and
negatively correlated with monocyte and lymphocyte counts.
In addition, in our ROC curve analysis, the AUC value of CAR
was greater than that of FAR and NLR. These results showed
that CAR was more efficient than FAR and NLR in predicting
the severity of COVID 19.
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The main limitation of our study is its retrospective design
and it was conducted at a single center. Another limitation was
the lack of data on smoking, alcohol use, and body mass index
affecting laboratory results.

CONCLUSIONS
In conclusion, we found that the CAR, FAR, and NLR indices
could be used as new potential parameters to distinguish severe
COVID-19 patients from non-severe patients. Of these, CAR
was the best predictor of severe COVID-19.
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Mean serum D-dimer level to predict
in-hospital mortality in COVID-19

Mert ilker Hayiroglu' @, Vedat Cicek? ®, Sahhan Kilic2 ®, Tufan Cinar?*

SUMMARY

OBJECTIVE: The prognostic effect of the mean serum D-dimer levels, which was calculated from the first five days of hospitalization
of the patients, has not been elucidated. This study aimed to evaluate the effect of mean D-dimer level about in-hospital mortality in
patients hospitalized due to coronavirus disease-2019 (COVID-19) infection.

METHODS: In this observational retrospective study, we examined the in-hospital prognostic value of mean D-dimer [D-dimerfirt 42y
+D-dimerthd day 4. D-dimerfifth 94%)/3 on 240 consecutive adult patients with COVID-19. Patients were stratified into tertiles according to
their mean D-dimer starting from the lowest one. In-hospital mortality rates were compared between tertiles and the power of the mean
D-dimer level was also presented by a receiver operating curve analysis.

RESULTS: After adjustment for confounding baseline variables, mean D-dimer in tertile 3 was associated with 4.2-fold hazard ratio of
in-hospital mortality (odds ratio [OR] 4.2; 95% confidence interval [CI] 1.8-20.1, p<0.001). A receiver-operating curve analysis revealed
that the optimal cutoff value of the mean D-dimer to predict in-hospital mortality was 779 ug/L with 77% sensitivity and 83% specificity
(area under the curve [AUC] 0.87; 95%CIl 0.81-0.94; p<0.001).

CONCLUSION: Patients with a higher mean D-dimer level should be followed-up more closely as they may be a candidate for a more

aggressive treatment modality, such as biologic agents or convalescent plasma.

KEYWORDS: COVID-19. D-dimer. In-hospital mortality.

INTRODUCTION
A newly defined 2019 coronavirus (SARS-CoV-2) has been
declared as a pandemic by the World Health Organization
(WHO) on March 2020'. Although there is no standard
therapy worldwide in terms of anticoagulation following
the diagnosis of SARS-CoV-2 infection, it has been already
illustrated to activate procoagulation cascades especially in
critically ill patients. As the pandemic becomes widespread
over time, routinizing the treatment options and the prog-
nostic factors to detect critically ill patients as early as pos-

sible becomes vital.

D-dimer has been presented as one of the most frequent
and promptly elevated laboratory findings associated with coag-
ulopathy in coronavirus disease 2019 (COVID-19) patients®.
A strong synergy between SARS-CoV-2 infection and venous
thromboembolism is a remarkable relation representative of
the predictive value of D-dimer in these patients. The prev-
alence of venous thromboembolism has been reported to be
25% in patients with severe pneumonia due to SARS-CoV-2
infection®. On the contrary, high serum levels of D-dimer are
not disease specific and are usually related to several medical

circumstances such as infection, inflammation, and pregnancy”.
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Despite the high level of D-dimer which appears as a nonspe-
cific marker, more than half of the patients who have serum
D-dimer levels >3.0 pg/mL have a thrombotic complication
necessitating imaging modalities for the etiologic investiga-
tion’. In COVID-19 era, D-dimer >0.5 g/mL has been first
reported as a prognostic indicator in a retrospective analysis
with a large cohort from China®. Moreover, D-dimer levels were
compared between the intensive care unit (ICU) and non-ICU
patients showing a remarkable highness in the ICU patients'.
However, there is very little evidence about the prognostic effect
of D-dimer level follow-up during the index hospitalization
period in COVID-19 patients.

Therefore, we hypothesized a new score calculated from the
first-, third-, and fifth-day level of D-dimer to predict in-hos-
pital prognosis. The purpose of this study was both to test the
in-hospital mortality predictive value of mean D-dimer level
and to draw the attention toward the anticoagulation treatment
strategies in COVID-19 patients.

METHODS

The consecutive 240 patients, who were either diagnosed with
COVID-19 in our emergency department or referred to our
hospital with the COVID-19 diagnosis, were included in
our study retrospectively following their index hospitalization
period. All of the patients enrolled in this study were hospi-
talized in the Sultan Abdulhamid Han Training and Research
Hospital between March 2019 and May 2019. Patients were
involved in the study if their D-dimer serum levels of first,
third, and fifth days were obtained from the hospital data-
base. If one of the D-dimer levels was missing among the first,
third, or fifth day in their hospitalization period, the patients
were excluded. The patients were also excluded if they were
under anticoagulation treatment. The baseline characteristics,
presenting symptoms, laboratory and computed tomography
findings were attained from the hospital database. The treat-
ment approach of the patients was determined according
to the consensus between the attending physicians and the
specialist of infectious and clinical microbiology in compli-
ance with national ministry of health COVID-19 guidelines.
The diagnosis of COVID-19 had two steps: (1) specific signs
and symptoms or imaging findings in computed tomogra-
phy consistent with COVID-19 and (2) the confirmation
of active COVID-19 infection was provided with the real-
time polymerase chain reaction (RT-PCR) test. The investi-
gators first obtained approval of the study from the Turkish
Ministry of Health Scientific Research Committee. The inves-
tigation was later approved by the Local Ethics Committee
(approval number 2020/KK/132). Our study was conducted
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in compliance with the “Good Clinical Practice” guidelines
of the Declaration of Helsinki as revised in 2008. There was
no need for an informed consent as the study had an obser-
vational and retrospective design. Blood samples were gath-
ered from the patients within 24 h of their admission to the
hospital. The Sysmex XN 9000 hematology analyzers (Sysmex
Corporation, Kobe, Japan) were used to analyze the complete
blood count parameters. Beckman Coulter, Inc. kits and cal-
ibrators were used to perform biochemical measurements.
Serum D-dimer levels were calculated via particle-enhanced
immunoturbidimetric methods by using Roche Cobas 6000
¢501 analyzer (Roche Diagnostics International AG, Rotkreuz,
Switzerland). The reference range of D-dimer in our hospital
is 0-500 pg/L. The mean serum D-dimer levels were calcu-
lated as follows: (D-dimer®™t 4% + D-dimer®* 4 + D-dimer®®
47)/3. According to our hospital’s approach to patients with
COVID-19, patients with D-dimer levels >1000 pg/L were
administered enoxaparin at anticoagulation doses. A sin-
gle value >1000 pg/L was defined as the level for the start
of anticoagulation.

In our study, in-hospital mortality was defined as the primary
outcome. A trained physician evaluated the medical data of the
patients and notified the patients with in-hospital mortality.

Statistical analysis
In a first step, our study group was divided into tertiles accord-
ing to their mean serum D-dimer levels calculated accord-
ing to the definition in the method section. All of the tertiles
included 80 patients. In a second step, baseline characteristics,
admission symptoms, laboratory parameters, and pneumonia
regions in the lungs were compared between these tertiles.
Quantitative variables were presented as mean value * stan-
dard deviation. Kolmogorov—Smirnov test was used for eval-
uation of normality. All continuous variables showed skewed
distributions and these are compared using Kruskal-Wallis
test. Categorical variables were presented as numbers and
percentages. Analyses of categorical variables were performed
by Pearson’s chi-square test. Univariable and multivariable
logistic regression analyses were performed to determine the
independent predictors of in-hospital mortality other than
serum D-dimer levels. Variables that could be a predictor of
in-hospital mortality and with a significant p-value in Table 1
were entered into univariable analysis. Variables with a p<0.05
in univariable regression were included into binary logistic
regression analysis. The results of regression analysis were pre-
sented as odds ratio (OR) with 95% confidence interval (CI).
Two multivariable models were used: model I (unadjusted) and
model IT (adjusted). The variables covaried in model II were

age, white blood cells, lactate dehydrogenase and lymphocytes,
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Table 1. Baseline clinical characteristics, laboratory parameters, and pneumonia regions in the lungs of all patients.

Mean D-dimer level through index hospitalization period
T1, n=80 T2, n=80 T3, n=80

Baseline characteristics

Age, years 50.1£14.8 53.8+14.6 59.6+15.1 0.001
Male gender, n (%) 42 (52.5) 43 (53.8) 43 (53.8) 0.983
Hypertension, n (%) 25(31.3) 30 (37.5) 39 (48.8) 0.071
Diabetes mellitus, n (%) 20 (25.0) 15 (18.8) 26 (32.5) 0.135
Insulin dependency, n (%) 3(3.8) 2(2.5) 7 (8.8) 0.158
Hyperlipidemia, n (%) 1(1.3) 3(3.8) 8 (10.0) 0.033
COPD, n (%) 5(6.3) 8(10.0) 13 (16.3) 0.121
Coronary artery disease, n (%) 3(3.8) 5(6.3) 4 (17.5) 0.007
Chronic renal failure, n (%) 2(2.5) 3(3.8) 7 (8.8) 0.158
Atrial fibrillation, n (%) 1(1.3) 1(1.3) 1(1.3) 1.000
Cerebrovascular disease, n (%) 0 (0.0) 2(2.5) 2 (2.5) 0.362
Dementia, n (%) 1(1.3) 1(1.3) 1(1.3) 1.000
Cancer, n (%) 0 (0.0) 2 (2.5) 5(6.3) 0.061
Congestive heart failure, n (%) 0 (0.0) 2(2.6) 6 (7.5) 0.028
Smoking, n (%) 10(12.8) 11(13.8) 6 (7.5) 0.406
Alcohol, n (%) 12 (15.0) 16 (20.0) 13(16.3) 0.682
Admission symptoms n (%)
Fever 27 (33.8) 45 (56.3) 47 (58.8) 0.002
Cough 46 (57.5) 45 (56.3) 44 (55.7) 0.973
Dyspnea 10(12.5) 18 (22.5) 22 (27.5) 0.059
Diarrhea 3(3.8) 3(3.8) 6 (7.5) 0.454
Myalgia 25 (31.6) 27 (33.8) 26 (32.5) 0.960
Weakness 28 (35.0) 25 (31.3) 21 (26.3) 0.485
Asymptomatic 13 (16.3) 5(6.3) 3(3.8) 0.012
Laboratory parameters
White blood cells, cells/uL 6.0+2.4 5.8+2.7 7.444.3 0.070
Lymphocytes 1.5+0.7 1.5+0.7 1.140.7 <0.001
Platelets, cells/uL 204.6162.1 190.84£54.9 207.2£73.8 0.408
Hemoglobin, g/dL 13.4+£1.7 13.2+1.8 13.0+£1.6 0.192
Glucose, mg/dL 106.6£28.2 117.3£41.9 126.2462.9 0.169
Lactate dehydrogenase, U/L 449.84261.0 452.1+137.3 634.3+594.7 <0.001
Alanine aminotransferase, U/L 36.3%27.0 35.74£27.2 39.1£45.0 0.298
Aspartate aminotransferase, U/L 28.4+15.8 26.6+13.5 32.0+30.7 0.729
Creatinine, mg/dL 0.9+0.2 0.94+0.2 1.0+0.4 0.074
Potassium, mEqg/L 4.2+40.3 4.1+0.3 4.2+0.5 0.264
Sodium, mEg/L 137.1£3.8 136.8+3.7 136.3£3.9 0.317
D-dimer, pg/Lfrst 2y 213.0£72.3 372.9+184.3 1630.1£1682.0 <0.001
D-dimer, pg/Ltid day 213.0£71.5 383.8£114.5 1127.7£963.0 <0.001
D-dimer, pg/Lfifth day 279.9461.3 390.5+137.9 1405.2+1020.3 <0.001
Mean D-dimer, pug/mL 247.4428.3 382.4486.4 1387.61£957.1 <0.001
C-reactive protein, mg/dL 35.3+46.5 50.04£68.5 75.8174.8 <0.001
Albumin, g/L 42.2+46.0 40.3£5.5 37.0+6.3 <0.001
Troponin, ng/L 10.9+15.4 11.3217.8 93.74535.4 <0.001
Pneumonia region in the lungs
Bilateral 57 (71.3) 64 (80.0) 60 (75.0) 0.435
Left 16 (20.0) 12 (15.0) 9(11.3) 0.307
Right 7 (8.8) 4 (5.0) 11 (13.8) 0.157

Continuous variables were presented as mean + Standard Deviation; COPD: chronic obstructive pulmonary disease.
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and troponin. The cutoff values of mean serum D-dimer lev-
els and in-hospital mortality with the highest sensitivity and
specificity were calculated by nonparametric receiver-operat-
ing characteristics (ROC) curve analysis. Data were analyzed
by using the Statistical Package for Social Sciences (SPSS)
software program, version 24.0 (IBM, Armonk, New York).

RESULTS

Table 1 presents the baseline features, laboratory parame-
ters, and pneumonia region in the lungs stratified by ter-
tiles. This retrospective study included 240 patients (mean
age 54.5+15.3; 53.3% male). The patients in tertile 1 had a
mean D-dimer level 181-284 pug/L, tertile 2 286-559 pg/L,
and tertile 3 570-4380 pug/L through their index hospital-
ization period. Tertile 3 had notably older, and had a higher
frequency of hyperlipidemia, coronary artery disease, and
congestive heart failure compared to other tertiles. According
to their admission symptoms, patients stratified in tertile
1 had a higher frequency of fever and were more frequently
hospitalized in an asymptomatic manner compared to other
tertiles. Total lymphocyte count and the serum level of albu-
min on admission were remarkably lower in tertile 3. The lev-
els of lactate dehydrogenase, D-dimer®™ 4, D-dimer®i ¢,
D-dimerffh 4, mean D-dimer, C-reactive protein, and tro-
ponin were statistically higher in tertile 3. The prevalence of
pneumonia region in the lungs did not differ between the

tertiles. Univariable analysis excepting D-dimer levels was
implemented and revealed that hypertension, coronary artery
disease, age, diabetes mellitus, chronic obstructive pulmonary
disease, chronic renal failure, congestive heart failure, white
blood cells, lymphocytes, lactate dehydrogenase, troponin,
albumin, and C-reactive protein as predictors of in-hospi-
tal mortality. In the multivariable analysis, white blood cells
(OR 1.605; 95%CI 1.287-2.001), age (OR 1.091; 95%CI
1.010-1.179), lymphocytes (OR 0.437; 95%CI 0.195-
0.978), lactate dehydrogenase (OR 1.003; 95%CI 1.001—
1.006), and troponin (OR 1.045; 95%CI 1.002-1.093) were
appeared as the independent indicators to have an effect on
in-hospital mortality (Table 2). The logistic regression mod-
els for in-hospital mortality by mean D-dimer level through
index hospitalization period tertile are presented in Table 3.
In-hospital mortality has the higher rates at tertile 3 and that
had 6.9 times higher than tertile 1, which was determined as
the reference group. The relevancy slightly decreased after the
adjustment for the confounders revealed to predict in-hospi-
tal mortality; tertile 3 had 4.2 times higher rates of in-hos-
pital mortality compared to tertile 1. There were no major
bleeding complications among our study population during
hospitalization period.

A ROC analysis revealed that the optimal cutoff value of the
mean D-dimer to predict in-hospital mortality was 779 pg/L
with 77% sensitivity and 83% specificity (AUC 0.87; 95%CI
0.81-0.94; p<0.001) (Figure 1).

Table 2. Univariable predictors and multivariable model for in-hospital mortality.

_ Univariable analysis Multivariable analysis
Age

<0.001 1.098 1.055-1.142 0.027 1.091 1.010-1.179
Hypertension 0.017 3.019 1.214-7.509 - - -
Diabetes mellitus 0.028 2.729 1.114-6.684 - - -
COPD <0.001 6.349 2.351-17.148 - - -
Coronary artery disease <0.001 8.327 2.992-23.175 - - -
Chronic renal failure 0.001 8.866 2.541-30.928 - - -
Congestive heart failure 0.014 6.663 1.477-30.053 - - -
White blood cells <0.001 1.475 1.296-1.679 <0.001 1.605 1.287-2.001
Lymphocytes 0.009 0.282 0.110-0.725 0.044 0.437 0.195-0.978
Lactate dehydrogenase 0.002 1.002 1.001-1.004 0.012 1.003 1.001-1.006
Troponin <0.001 1.052 1.029-1.076 0.048 1.045 1.002-1.093
Albumin <0.001 0.844 0.780-0.913 - - -
C-reactive protein <0.001 1.011 1.006-1.016 - - -

Cl: confidence interval; OR: odds ratio, COPD: chronic obstructive pulmonary disease. All clinical relevant parameters were included in the model. Only

parameters that reached statistical significance at univariable analysis were given in the leftmost column.
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Table 3 Logistic regression models for in-hospital mortality by mean D-dimer level through index hospitalization period tertile.

Mean D-dimer level through index hospitalization period

T1, T2, T3,
n=80 n=80 n=80

In-hospital mortality

Number of patients 0 3 19

Case rate, % 0.0 3.8 23.8
In-hospital mortality, OR (95% Cl)

Model 1: unadjusted 1[Reference] 4.7 (1.5-8.1) 7.9(2.2-28.2)

Model 2: adjusted for all covariate®a 1[Reference] 2.8(1.2-6.9) 5.2 (1.8-20.1)

Cl: confidence interval; OR: odds ratio.?Only parameters that reached statistical significance at multivariable analysis were age, white blood cells, lactate

dehydrogenase and lymphocytes and troponin.

Figure 1. Receiver-operating characteristic curve analysis of
mean D-dimer levels for in-hospital mortality.

DISCUSSION

This investigation is the pilot study representing the mean
serum D-dimer level to estimate in-hospital mortality in hos-
pitalized patients with COVID-19 infection. Mean serum
D-dimer level, which is easily attainable from the first five
days data of hospitalization due to COVID-19, was proved to
have both high sensitivity and specificity to predict in-hospital
mortality remarking the high procoagulant nature of SARS-
CoV-2 infection.

D-dimer is identified as the soluble plasmin-mediated
breakdown product of fibrin which is triggered following the
initiation of coagulation and fibrinolysis cascade'. D-dimer has
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been already appeared as one of the criteria of disseminated
intravascular coagulation in addition to its use for exclud-
ing thrombotic events®. Before the pandemic of COVID-19,
D-dimer within the normal range has been already shown to
have a higher sensitivity but remarkably lower specificity to
predict thromboembolic circumstances. However, clinicians
are accustomed to experience higher levels of serum D-dimer
in hospitalized patients in the COVID-19 era, thereby bring-
ing into prominence the follow-up serum D-dimer levels.
Admission serum D-dimer level has been demonstrated to be
notably higher in non-survivors compared to survivors in sev-
eral investigations with different cohorts with COVID-19%7*-
1. Moreover, D-dimer has been associated with COVID-19
disease severity as higher levels of serum D-dimer have been
defined as an indicator of acute respiratory distress syndrome’.
As long as COVID-19 has been strongly associated with pro-
coagulation cascades which have been repeatedly confirmed,
the follow-up serum D-dimer levels gain serious importance
regarding in-hospital outcomes'?. Therefore, it is extremely rea-
sonable that higher mean serum D-dimer level has been linked
to an increase in in-hospital mortality in hospitalized patients
due to COVID-19.

Anticoagulation medical preferences and doses are still
the question of debate in the COVID-19 era. Heparin treat-
ment has been found to be related to lower mortality in severe
SARS-CoV-2 infection'. Even though heparin treatment also
has an additional anti-inflammatory effect, the main benefit in
the aforementioned investigation is considered to be second-
ary to the anti-coagulation properties of the heparin. The main
worth of notice is the beneficiary effects of heparin occurs if
the serum D-dimer levels exceed sixfold of the upper limit of
normal'®. High levels of serum D-dimer and fibrinogen have
been indicated as signs of the initiation of the procoagulation
cascade; the disease severity may be manifested by the increase
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in serum D-dimer level as clearly presented in our study. In the
pandemics such as COVID-19, it is invaluable to determine
prognostic factors in order to specify the disease severity before
the occurrence of complications. The beginning treatment strat-
egies such as biologic agents, anticoagulation, or convalescent
plasma may dependently change to a patient-based approach,
which may have a role to minimize disease-associated vital
complications. As a result, the mean D-dimer level appears to
have a substantial role to predict in-hospital mortality in hos-
pitalized patients with COVID-19.

STUDY LIMITATIONS

This study has several limitations. The investigation was a sin-
gle-center, retrospective, and observational study; therefore, our
study has a slight limitation for generalizability. There may be a

possible presence of unmentioned residual confounding factors,

which may have an effect on the outcomes of the investigation.

CONCLUSION

The present investigation showed that mean D-dimer level
obtained during the first five days of hospitalization was an
independent predictor of in-hospital mortality in COVID-
19 patients.
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The ATRIA score is superior to the
m-CHA_ DS _-Vasc score in predicting
in-hospital mortality in COVID-19

Ozge Ozcan Abacioglu' @, Arafat Yildirim'

SUMMARY

OBJECTIVE: Coronavirus disease 2019 (COVID-19) has become a health and social problem all over the world. Most of the deaths occur
from embolism and thrombus formation. We aimed to compare the predictive value of the anticoagulation and risk factors in atrial
fibrillation (ATRIA) and m-CHA,DS -Vasc scores in in-hospital mortality in COVID-19.

METHODS: Three-hundred and ninety-four patients who were hospitalized due to COVID-19 between 10 June 2020 and 10 September
2020 were included. Three-hundred and sixty patients who survived were defined as the non-mortality group and the remaining 34 whose
hospitalizations resulted in death were defined as the mortality group. The anticoagulation and risk factors in atrial fibrillation and
m-CHA,DS,-Vasc scores of the patients were calculated.

RESULTS: A total of 394 patients, mean age 66.2+9.7 (221 male [56.1%]) were included in this retrospective study. The median values
of the anticoagulation and risk factors in atrial fibrillation and m-CHA,DS, Vasc scores were different between the groups (p<0.000
for both). The multivariate logistic regression analysis showed that both the m-CHA DS, Vasc and anticoagulation and risk factors in
atrial fibrillation scores were independent predictors of in-hospital mortality (p=0.024, 95%CI 1.039-1.704 for anticoagulation and
risk factors in atrial fibrillation and p=0.043, 95%CI 1.012-2.088 for m-CHA DS, Vasc). In the receiver operating characteristic curve
analysis, the anticoagulation and risk factors in atrial fibrillation score was superior to the m-CHA,DS, Vasc score with an AUC 0.774
and SE:0.037, and p<0.001.

CONCLUSIONS: In our study, we showed that the anticoagulation and risk factors in atrial fibrillation and m-CHA,DS,-Vasc scores can
be used as predictors of thrombosis and mortality in COVID-19 patients. In addition, the predictive value of the anticoagulation and
risk factors in atrial fibrillation score was higher than that of m-CHA DS -Vasc. The use of the anticoagulation and risk factors in atrial
fibrillation score to assess high-risk patients in COVID-19 may be recommended.

KEYWORDS: Anticoagulants. Risk score. Coronavirus.

INTRODUCTION

The mortality rate of COVID-19, which emerged in Wuhan,
China in the last quarter of 2019, varies between 2-3%'2.
This rate can go up to 50% in those who are hospitalized in
intensive care units®. Possible complications of COVID-19, a

viral infection, can be listed as septic shock, acute cardiac injury,

arrhythmia, cardiovascular collapse, ARDS, and multiple organ
failure®. Although most of the fatal cases included patients who
died due to respiratory failure, in addition to this outcome,
myocardial damage or heart failure findings were observed in
some cases”®. In COVID-19 patients, it is stated that the risk
for coagulopathy increases especially in the elderly, or those
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with comorbid diseases, due to endothelial damage caused by
the virus that binds to ACE, endothelial damage due to sepsis,
activation of inflammatory and microthrombotic mechanisms,
and stasis due to prolonged hospitalization”®. Considering that
thromboembolism increases mortality, the importance of deter-
mining which patients are at a greater risk for thromboembo-
lism can be clearly justified. Congestive heart failure-Hyper-
tension-Age 275 years-Diabetes Mellitus-Stroke (CHADS),
Congestive heart failure-Hypertension-Age =75 years-Diabe-
tes Mellitus-Stroke-Vascular disease-age 65-74 years- female
sex (CHA,DS -Vasc), modified-Congestive heart failure-Hy-
pertension-Age 275 years-Diabetes Mellitus-Stroke-Vascular
disease-age 65-74 years- male sex (m-CHA, DS -Vasc) and
the Anticoagulation and Risk Factors in Atrial Fibrillation
(ATRIA) scores are the most common scoring systems used
to determine the risk of these patients”'. In a study con-
ducted by Kilic et al., it was emphasized that the CHA DS
Vasc score was a predictor of unsuccessful response in STEMI
patients receiving thrombolytic therapy'’. Studies have shown
that the ATRIA score is superior to CHADS, and CHA DS,
Vasc in predicting the risk for thromboembolism'>'. Cetinkal
et al. showed in their recently published studies that mortality
increases in COVID-19 patients with higher m-CHA DS, Vasc
scores'®. The aim of this study was to compare the ATRIA and
m-CHA, DS, Vasc scores in patients with COVID-19 who were

followed in intensive care units.

METHODS

This retrospective study consisted of 394 patients who were
hospitalized with COVID-19 symptoms and laboratory or
radiological findings between 10 June 2020 and 10 September
2020. Additionally, all patients over the age of 18 who had a
confirmed diagnosis of HT, DM, and other comorbid con-
ditions and received ongoing treatment were included in the
study. Patients with end-stage heart failure, malignity, chronic
inflammatory disease, and known coagulopathy were excluded.
In the study of Ai et al., published in August, chest CT findings
were more sensitive than PCR positivity"®. Considering that,
PCR positivity status was not imposed for the patients included
in our study. A detailed medical history was recorded for each
patient, and the baseline clinical characteristics at study entry,
along with information on follow-up, were carefully collected.
Systolic heart failure was defined as left ventricular ejection frac-
tion <40%. Hypertension was defined as systolic and diastolic
blood pressures >140/90 mmHg or if the patient was taking
any anti-hypertensive medication. Diabetes mellitus (Type 2
DM) was defined as having a previous diagnosis of DM or
using an anti-diabetic medication, or fasting blood glucose
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2126 mg/dL or HbAlc >6.5%. Patients with a history of
thromboembolic stroke originating from carotid or vertebral
arteries were defined as “presence of stroke”. m-CHA,DS -
Vasc score was calculated by adding 2 points for age 275 years;
2 points for prior stroke or transient ischemic attack (TTA);
and 1 point for each of the following factors: congestive heart
failure or left ventricular ejection fraction <40%, hyperten-
sion, diabetes mellitus, vascular disease, age 65-74, and male
gender, with a maximum score of 9 points'. The ATRIA risk
score was calculated by adding 1 point for each of the follow-
ing factors: female gender, diabetes mellitus, congestive heart
failure, hypertension, proteinuria, and renal dysfunction (i.e.
¢GFR <45 ml/min/1.73 m? or end-stage renal disease), and
by adding 0-9 points depending on the specific score weight
of patient’s age according to the presence or absence of prior

ischemic stroke'®

. We did not have data about proteinuria, so
the maximum score of the ATRIA risk score will be 14 points.
Patients with <5 points were defined as low risk, patients with 6
points were at intermediate risk, while patients with 27 points
were defined as high risk".

eGFR was estimated using the 4-variable Modification of
Diet in Renal Disease (MDRD-4) equation'®.

The study was approved by the Clinical Research Ethics
Committee of the Ministry of Health of our country and
the local Clinical Research Ethics Committee of our hospital
(No. 1081, date: September 23, 2020). The study protocol
complies with the ethical guidelines of the 1975 Declaration
of Helsinki, as reflected in the approval previously obtained by

the institution’s human research committee.

Statistical analysis
All statistical analyses were performed with SPSS 17 (SPSS, Inc.,
Chicago, Illinois, USA) and MedCalc for Windows. The min-
imum number of subjects required in both groups for a signif-
icant difference between the two groups was 40 for the ATRIA
score and 41 for the m-CHA DS, -Vasc score (type 1 error:
0.01, test power: 0.9). Continuous variables were expressed
as mean * standard deviation (mean  SD) or median (inter-
quartile range), and categorical variables as numbers and per-
centages. Comparisons of the continuous variables between
groups were performed using the independent samples t-test
and Mann-Whitney U test. For appropriate and categorical
variables, the y? test or Fisher’s exact test was used. We analyzed
whether continuous variables had normal distribution using
the Kolmogorov-Smirnov test. Univariate and multivariable
logistic regression analyses were performed to assess the rela-
tionship between the ATRIA and m-CHA,DS,-Vasc scores.
Variables with a p<0.05 in univariate analysis were included in

the multivariate analysis. The receiver operating characteristic
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(ROC) curve analysis was performed to demonstrate the cut-
off values, and sensitivity and specificity of the ATRIA and
m-CHA DS -Vasc scores in showing COVID-19 mortality.
The results are expressed as relative risk and 95% confidence
interval (CI). A p value lower than 0.05 was considered sta-
tistically significant.

RESULTS

Three-hundred and ninety-four patients with a mean age of
66.219.7 years were included in the study (56.1%, n=221,
male). Three-hundred and two patients (n=15, mortality group)
were in the low-risk category, 49 (n=8, mortality group) were in
the intermediate-risk category, and 43 (n=11, mortality group)
were in the high-risk category according to the ATRIA score.
One-hundred and ninety-six (n=5, mortality group) patients
had a m-CHA DS -Vasc score of <3 and the remaining 198
(n=29, mortality group) had a score of 23. The median ATRIA
and m-CHA, DS -Vasc scores, with which patient-based cumu-
lative risk was calculated and total comorbidity was evaluated,
were different between the groups (Table 1).

A multivariate logistic regression analysis showed the ATRIA
and m-CHA, DS, -Vasc scores were independent predictors of
mortality in COVID-19 patients. Moreover, in the ROC anal-
ysis, the ATRIA score performed better than the m-CHA DS -
Vasc score at predicting mortality with an AUC 0.774, 95%CI
0.729-0.814 and SE:0.037, and p<0.001 (Figure 1). The results
of univariate and multivariate logistic regression analyses are
shown in Table 2.

DISCUSSION
COVID-19 has become a health problem with deaths worldwide.
It is known that mortality is higher in the elderly and those with

comorbidity and widespread pulmonary involvement'’. Around
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Figure 1. Receiver operating characteristic curve analysis of
the ATRIA and m-CHA,DS Vasc scores.

Table 1. Baseline characteristics of non-mortality and mortality groups.

_ Non-mortality group (n=360) Mortality group (n=34) “

Age, years 65.849.9 70.346.3 0.009*
Gender, male, n(%) 202 (56.1) 19 (55.8) 0.980
HT, n (%) 228 (63.3) 27 (79.4) 0.063
DM, n (%) 129 (35.8) 17 (50) 0.136
CAD, n (%) 117 (32.5) 16 (47) 0.091
HF, n (%) 31(8.6) 6(17.6) 0.115
CVD, n (%) 6 (1.6) 2 (5.8) 0.146
ESRD or GFR<45, n (%) 9(2.5) 0 (0) 1.000
AF, n (%) 16 (4.4) 1(2.9) 1.000
m-CHA,DS,-VASc, median 2 (0-6) 5 (1=7) <0.001
(IQR)

ATRIA, median (IQR) 3 (0-8) 6 (1-10) <0.001

AF: atrial fibrillation; ATRIA: the anticoagulation and risk factors in atrial fibrillation; CAD: coronary artery disease; CVD: history of cerebrovascular
disease; DM: diabetes mellitus; ESRD: end-stage renal disease; GFR: glomerular filtration rate; HF: heart failure; HT: hypertension; m-CHA,DS Vasc:
modified-congestive heart failure-hypertension-age >75 years-diabetes mellitus-stroke-vascular disease-age 65-74 years-sex category;

*Although p-value was statistically significant, lowest and highest age values were in the same score for both scoring systems.
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Table 2. Univariate and multivariate regression analyses of the ATRIA and m-CHA DS -VASc scores, and other variables.

Univariate analysis
OR (95%¢Cl)

Multivariate analysis
OR (95%ClI)

ATRIA score 1.603 (1.339-1.920) <0.001 1.331 (1.039-1.704) 0.024
m-CHA_DS,-VASc score 1.976 (1.529-2.554) <0.001 1.453 (1.012-2.088) 0.043
Age 1.012 (1.052-1.093) 0.010 = =

ATRIA: the anticoagulation and risk factors in atrial fibrillation; m-CHA,DS,Vasc: modified-congestive heart failure-hypertension-age >75 years-diabetes

mellitus-stroke-vascular disease-age 65-74 years-sex category.

5-10% of the patients who have the disease become severely ill
and need intensive care?. While the mortality rate in intensive care
hospitalizations reaches 60% when the disease was first detected,
it is now around 20%. The course of the disease is more serious
and mortality rates are higher in those who are intubated?'.

Increased vasoconstrictor angjotensin 11, decreased vasodilator
angiotensin, and sepsis-induced release of cytokines can trigger
a coagulopathy in COVID-19%. It is known that approximately
50% of patients hospitalized due to COVID-19 develop throm-
bosis and, despite anticoagulation, a high number of patients
with ARDS secondary to COVID-19 followed in intensive care
unit developed life-threatening thrombotic complications®.

Determining the thrombosis risk of the patients who are fol-
lowed in intensive care units due to COVID-19 is important to
both improve disease prognosis and guide treatment. Coagulation
tests, such as prothrombin time, fibrinogen, activated partial
thromboplastin time and fibrin degradation product, and d-di-
mer, are the laboratory tests that could determine patients’ coagu-
lation status***. Zhang et al. showed that elevated d-dimer levels
on admission could predict in-hospital mortality in patients with
COVID-19%. In another study by Tang et al., longer prothrombin
time and higher levels of d-dimer and fibrin degradation prod-
uct were determined in non-survivors?. Similar to these results,
we determined higher levels of d-dimer and longer prothrombin
time in patients with COVID-19 who did not survive.

The CHA, DS, -Vasc score, which is one of the most widely
used scoring systems to determine thrombosis risk without the
need for laboratory tests, has been evaluated in recent stud-
ies in patients with COVID-19. Cetinkal et al. demonstrated
that higher CHA DS -Vasc scores are associated with adverse
clinical events in patients with COVID-19, and they also
showed that the m-CHA DS -Vasc score was superior to the
CHA,DS,-Vasc score in predicting in-hospital mortality. The
ATRIA score is another score used for thrombosis risk and some
studies have indicated it performs better at determining risk
compared to the CHA DS -Vasc score. In our study, where we
compared the ATRIA and m-CHA, DS, -Vasc scores, we found
that both scores were higher in non-survivors. Also, we believe
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both scores can be used as independent predictors of throm-
bosis and mortality in patients hospitalized in intensive care
units due to COVID-19. In addition, the predictive value of
the ATRIA score was higher than that of the m-CHA DS,-Vasc
score. A relationship between COVID mortality and CHA DS -
Vasc has been shown in previous studies”®. ATRIA may have
a better performance than m-CHA DS -Vasc as it categorizes
age more effectively and is calculated using GFR.

Acute pulmonary embolism, deep-vein thrombosis, isch-
emic stroke, myocardial infarction, and systemic arterial embo-
lism are responsible for the majority of deaths in COVID-19
patients. Although the treatment protocol of these patients
includes anticoagulants, there is no definite consensus on dos-
age. Identifying patients at risk of thromboembolism could
offer the possibility of more careful treatment in the form of
thromboprophylaxis. The ATRIA score could be a guide in
determining whether anticoagulants can be used in prophy-
lactic or therapeutic doses in this group.

We think that the low number of patients in our study is
a limitation that can be overcome with a longer study period
and prospective studies. The fact that the laboratory parame-
ters affecting the prognosis of COVID-19 infection were not
obtained is not a great obstacle to our study, as it will only play
arole in proteinuria evaluation in the ATRIA score, which we
already mentioned in the protocol and did not add to the study.

Limitations
Our study has more than one limitation. The most significant
one is the retrospective and single-centered design of the study.
Furthermore, since there were no data for proteinuria, it was
evaluated as 0 in all patients included in the study. The laboratory
parameters that could have an effect on the primary outcome
were not included in the study, and this is another limitation.

CONCLUSIONS
The ATRIA and CHA,DS,-Vasc scores are scoring systems
that can be used to determine the risk of thromboembolism in

Rev Assoc Med Bras 2021;67(3):443-448
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COVID-19 patients and can be evaluated quickly at bedside.

Moreover, the ATRIA score may give a better result than the

CHA,DS,-Vasc score. It can be recommended for the evalua-

tion of high-risk COVID-19 patients.

10.

12.
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SUMMARY

OBJECTIVE: Triggering receptor expressed on myeloid cells-1 concentration can be used as a predictive, diagnostic, and prognostic

marker in patients with sepsis. The objective of this study was to determine the validity of triggering receptor expressed on myeloid

cells-1 levels as a biomarker of sepsis in pediatric patients.

METHODS: This was an integrative literature review. PubMed, ScienceDirect, LILACS, MEDLINE, and VHL databases were searched
for papers published between 2015 and 2020, using the keywords triggering receptor expressed on myeloid cells-1, sepsis, and child.

RESULTS: The review included ten studies, of which four used triggering receptor expressed on myeloid cells-1 as a predictive biomarker;

four, as a diagnostic biomarker; and two, as a prognostic biomarker. A total of 1,409 and 1,628 patients were included in primary and

review studies, respectively. There was a predominance of significant results for the validity of triggering receptor expressed on myeloid

cells-1 levels in the prediction, diagnosis, and prognosis of sepsis in pediatric patients.

CONCLUSIONS: Triggering receptor expressed on myeloid cells-1 is a valid predictive, diagnostic, and prognostic biomarker of sepsis

with good sensitivity and specificity in the pediatric population.
KEYWORDS: TREM-1 Protein. Sepsis. Child.

INTRODUCTION

Triggering receptor expressed on myeloid cells-1 (TREM-1) isa
member of the immunoglobulin superfamily expressed on the
surface of neutrophils, monocytes, and macrophages that plays a
regulatory role in signaling pathways. TREM-1 activation leads to
the production of pro-inflammatory cytokines and chemokines,
increases the expression of co-stimulatory molecules, and induces
neutrophil degranulation and phagocytic activity. Concomitantly,
the enzymatic cleavage of TREM-1 results in increased plasma
levels of the soluble form of TREM-1 (sTREM-1)%.

Recently, serum sSTREM-1 concentrations were found to be

promising in the diagnosis of sepsis, pneumonia, meningitis, and

fungal infections. However, results from different studies are incon-
sistent, especially in the pediatric population®. Sepsis is a com-
mon cause of morbidity and mortality in children. Clinical and
laboratory signs of systemic inflammation are neither sensitive
nor specific enough to be used in the diagnosis of sepsis’.
Infectious/inflammatory stimuli lead to an increase in the
production of this receptor, so it can be a valuable diagnostic
parameter when monitoring such conditions. Rios-Toro et al.
showed that it is possible to consider STREM-1 as a biomarker
of sepsis severity, considering the Sepsis-related Organ Failure
Assessment (SOFA) and the Acute Physiology and Chronic
Health Disease Classification System II (APACHE II) scores.
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Triggering receptor expressed on myeloid cells-1 as pediatric sepsis biomarker

This aspect is of great interest since many biomarkers are
described in the literature for the diagnosis and prediction of
sepsis outcome, but due to their unspecific characteristics and
insufficient predictive value, their use in clinical practice is still
a source of disagreement. Given the predictive, diagnostic, and
prognostic value of TREM-1 levels in patients with sepsis, the
implementation of routine TREM-1 measurements should be
considered’, especially in cases of patients with bacterial infec-
tions®. The objective of this study was to determine the valid-
ity of TREM-1 as a biomarker of sepsis in pediatric patients.

METHODS

This was an integrative literature review conducted in six stages:
theme identification and research question selection, establishment
of inclusion and exclusion criteria, study search and result extraction,
study evaluation, result interpretation, and synthesis of knowledge’.

The theme of the research question was based on the PICO
strategy (P — population: pediatric patients; I — interest: TREM-1
as a biomarker; CO — co-context: patients with sepsis), which
resulted in the following question: Is TREM-1 a valid bio-
marker of sepsis in the pediatric population?

The inclusion criteria were as follows: papers on the use of
TREM-1 as a biomarker of sepsis in a pediatric population,
clinical and observational studies or systematic reviews, and
studies published between 2015 and 2020. Papers on adult and/
or older populations, books, monographs, theses, dissertations,
and editorials were excluded. The following databases were
used: PubMed, ScienceDirect, Literatura Latino Americana y del
Caribe em Ciéncias de La Salud (LILACS), Medical Literature
Analysis and Retrieval System Online (MEDLINE), and the
Virtual Health Library (VHL) Portal.

Sampling was conducted by surveying and analyzing publi-
cations using the descriptors selected from the Health Sciences
Descriptors (DeCS), namely “TREM-1,” “sepsis,” and “child,”
and their respective Portuguese translations, crossed using the
Boolean operator “and”.

Initially, the titles and abstracts of the studies were read by
two independent researchers and each researcher decided whether
to include the evaluated study (first stage). Discordant cases were
evaluated by a third researcher (second stage). Subsequently,
the papers included by the three researchers were read in full
to answer the review question (third stage).

The search resulted in 34 studies, which were evaluated
according to the eligibility criteria, resulting in a sample of ten
papers (Figure 1). The evaluation of level of evidence (LE) was
guided by the determinations of the Oxford Center Evidence
Based Medicine®. The extracted information was descriptive
and directly related to the review question (Table 1).
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RESULTS
Of the studies included, four used TREM-1 as a predictive bio-
marker”'"" four used it for diagnosis purposes®'®'>!3, and

16,17

two, as a prognostic marker'®" of sepsis in pediatric patients.

9A13,15—17and

As for the type of study, eight were primary surveys
two were systematic reviews®!%. As for the LE, five papers were
classified as 2C*'0121317  three as 3B!"!>!¢, and two as 2A%'.
As for the number of patients involved, there were 1,409 in
the primary studies’'>>'7 and 1,628%'in the review studies.

As for the interpretative analysis of primary study results,
only one® suggested that TREM-1 levels are not appropriate for

detecting infections. The others*'>1¢17

showed significant results
that validated the use of TREM-1 levels in the prediction, diag-
nosis, and prognosis of sepsis in children. The reviews concluded

that TREM-1 is useful for predicting'* and diagnosing® sepsis.

DISCUSSION

Sepsis is defined as a multisystemic failure with a significant
risk of mortality. In recent years, several studies have been con-
ducted to determine ways in which sepsis can be diagnosed
and treated, using early interventions to reduce mortality in
children. Increased survival can be a result of early recognition
associated with adequate and targeted treatment'®.

Biomarkers can be used to predict, diagnose, and prog-
nose sepsis, in addition to monitoring therapeutic responses.
The use of biomarkers must be based on critical analysis, and
results should be interpreted according to the clinical status
of the patients'.

Cordeiro et al."' developed a mathematical model with 27
biomarkers for predicting adverse neonatal outcomes in prema-
ture infants. They found that TREM-1 levels was able to predict
the incidence of sepsis (OR 0.99, 95%CI 0.063-1.36). In seri-
ous situations, TREM-1 levels were found to be useful. Arizaga-
Ballesteros et al.” found that TREM-1 levels were a significant
predictor of septic shock or death (p<0.0001), corroborating
the findings of Sen et al."”. They showed that TREM-1 values
were significantly higher in patients with septic shock (129 pg/
mL; min. 9.85; max. 494.90) than in those with severe sepsis
(105 pg/mL; min. 8.21; max. 289.17) (p=0.048).

Bellos et al.! showed that TREM-1 levels were a useful bio-
marker of neonatal sepsis; however, due to the variations found,
they suggest using it with caution (sensitivity 0.95, 95%CI
0.81-0.99; specificity 0.87, 95%CI 0.56-0.97).

Pontrelli et al.® presented preliminary evidence on the role
of TREM-1 in the diagnostic investigation of sepsis in new-
borns and children. However, it was not possible to obtain
quantitative results due to the small number of studies, which
included heterogeneous populations.

Rev Assoc Med Bras 2021;67(3):449-453
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Ozdemir etal.”” found no significant difference in TREM-1
levels at days 1, 2, and 7 between patients with positive or neg-
ative blood culture results. The results suggest that TREM-1
is present at measurable levels on admission in children with
febrile neutropenia, but it may not be appropriate to predict
bloodstream infections. The expression of TREM-1 increased
markedly in patients infected with Gram-positive and Gram-
negative bacteria and fungi. Some studies in the literature
showed that patients with septic shock have negative blood
cultures, although they present with high TREM-1 values and
progress to septic shock’.

The use of predictive biomarkers in children with sepsis is
promising but surrounded by challenges. To date, no single
biomarker with predictive power in terms of patient outcome
has been found. Based on the complexity of each patient’s
immune responses and genetic variations, it is unlikely that
one biomarker alone can identify and stratify sepsis in a pedi-

atric population®.

Saldir et al.'” showed that mean TREM-1 concentrations
were significantly higher at the time of sepsis diagnosis in the
septic group than in the non-septic group (median 985, IQR
576-1,400 pg/mL versus median 836.6, IQR 702.2-944.8 pg/
mL, p=0.028). Receiver operating characteristic curve analyses
showed that TREM-1 levels had a significant area under the curve
for the early identification of septic neonates (OR 0.97, 95%CI
0.931-0.998, p<0.001). Univariate logistic regression analysis
showed that increased TREM-1 levels was a strong predictor
of neonatal sepsis (OR 126, 95%CI 16.26-976.27, p<0.001).

Al-Asy et al.’?, despite not studying sepsis specifically,
reported that children with diarrhea due to acute bacterial
infection had significantly increased levels of serum TREM-1
on admission compared to patients with diarrhea due to
non-bacterial infection and controls (26.3667+£16.8184
ng/mL versus 7.2267+£6.4174 ng/mL vs. 6.7367%5.6479 ng/
mL and 39.9933+22.5260 ng/mL vs. 1.8533%1.7123 ver-
sus 0.2840%0.1208 ng/mL, respectively, p<0.05). TREM-1

Number of articles identified: PubMed = 10, ScienceDirect
=13, LILACS =0, MEDLINE = 3, BVS = 8. TOTAL =34
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Figure 1. Flow diagram of the research strategy results and study selection.
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Table 1. Summary of studies by author, year, level of evidence, number of patients, and main results.

Author and year/Level of Main results
evidence/Number of patients

Arizaga-Ballesteros et al., 2015%2C/71

In neonates with late-onset sepsis, STREM-1 showed excellent predictive value
(p<0.0001) for septic shock/death, with a specificity and sensitivity of 0.97
and 0.78, respectively.

Saldir et al., 2015'%/2C/50

STREM-1 levels were significantly higher (p<0.001) in neonates with sepsis
than in neonates who did not have sepsis.

Cordeiro et al., 2016'/3B/926

TREM-1 had a strong influence on building a model that showed significant
predictive value (p<0.05) for sepsis.

Pontrelli et al., 2016%2A/961

STREM-1 can be used as a diagnostic tool for pediatric sepsis, but the results
cannot be considered conclusive due to heterogeneity of the samples.

Al-Asy et al., 2017'%/2C/80

Children with acute bacterial infection showed significantly increased (p<0.05)
STREM-1 levels as compared to patients who had diarrhea without bacterial
infection, showing a specificity and sensitivity of 93.7 and 94.3%, respectively.

Ozdemir et al., 2018'3/2C/62

Neonates with confirmed sepsis had significantly higher urine STREM-1
values (p<0.05) than those in the suspected sepsis group. The measurement
of this marker in the urine showed a sensitivity and specificity of 0.90 and
0.78, respectively.

Bellos et al., 2018'4/2A/667

STREM-1 can be a useful biomarker for the prediction of neonatal sepsis, but
the small number of studies and the variation in the limit values negatively
impact its use in clinical practice.

Ozdemir et al., 2019'%/3B/57

There was no significant difference (p>0.05) in blood STREM-1 levels on days
1, 2, and 7 between patients with positive and negative blood culture results,
suggesting that this marker is not appropriate for predicting blood infections.

Zhang et al., 2020'%/3B/76

The severe pneumonia group had significantly higher serum sTREM-1 levels
than the non-severe pneumonia and the control groups (p<0.05).

Sen et al., 2020"7/2C/87

TREM-1 values were significantly higher (p=0.048) in patients with septic
shock than in those with severe sepsis.

levels showed significantly high sensitivity (93.7%) and spec-
ificity (94.3%, 0.84-0.99) in predicting bacterial infection
as a cause of acute diarrhea in children (95%CI) at a cutoff
value of 12.4 ng/mL. Acute diarrhea is an important cause of
mortality in children aged under five years®. Although rare,
abdominal sepsis in children is potentially fatal.

Ozdemir et al.”® reported that newborns in the positive cul-
ture group had significantly higher urine TREM-1 levels than
those in the suspected sepsis group (sensitivity, 0.90; specific-
ity, 0.78; positive predictive value, 0.68; negative predictive,
value, 0.94).

Zhang et al.’® showed that the severe pneumonia group had
significantly higher serum TREM-1 levels, APACHE II scores,
and SOFA scores than the non-severe pneumonia group and

1.16

the control group (p<0.05). Regarding children with severe
pneumonia, the unresponsive group had significantly increased
serum TREM-1 levels and SOFA scores at day 7 after admis-
sion, while the response group showed reduction in these values,
with significant differences between the two groups (p<0.05).

A positive correlation was observed between TREM-1 levels
and SOFA score (p<0.05).

CONCLUSIONS

Sepsis is a common condition in hospital settings that is espe-
cially severe in the pediatric population. Biomarkers can be
used as important tools in the search for new management
strategies. This review showed that TREM-1 levels are a valid
predictive, diagnostic, and prognostic biomarker of sepsis, with
good sensitivity and specificity in the pediatric population.
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Telehealth in audiology: an integrative review

Thales Rafael Correia de Melo Lima' @, Larissa Menezes Santos' @,
Marcella Cristina Halliday Muniz' @, Brenda Carla Lima Araujo?* @,
Mario Adriano dos Santos® @, Adicinéia Aparecida de Oliveira™* @, Silvia de Magalhaes Simdes'

SUMMARY

We performed an integrative review on the scientific literature about the use of telehealth in audiology care. Through high criteria search of
published studies on the “Biblioteca Virtual em Satde” — Virtual Health Library, PubMed, and Scientific Electronic Library Online databases,
nine articles were selected. It was possible to verify that the use of telehealth in audiology is feasible and efficient, because it could promote
audiological care for patients from away places. This process reaches more patients and communities by breaking down geographic barriers,
and it offers a specific service not available with less cost and more quickly when compared with traditional speech therapy care.
KEYWORDS: Telehealth. Healthcare. Telemedicine. Audiology. eHealth.

INTRODUCTION

Telehealth is defined as the provision of health care services, such
as consultancy, monitoring, prevention, and treatment of diseases,
through the use of information and communications technology
(ICT)". Itis a term used interchangeably with telemedicine, eHealth,
and digital health, and it can be considered as a strategy to mit-
igate problems related to the shortage of professionals in remote
areas, as well as the need for training professionals in that regions
and consequent improvement in health care provided by them?

In a systematic review of public investment in telehealth
actions, Celes et al.? identified the use of this strategy in differ-
ent actions, such as continuing education programs for health
professionals, expansion of health care access with reduced costs
in remote areas, collaboration in hospital care and palliative
care, care of bedridden patients with limited mobility, strength-
ening primary health care, improvement of health record sys-
tems, and the planning of other relevant actions and services.

In Brazil, the use of telehealth services has been implemented
since mid-2007, aiming to support Primary Care all over the
country through the Sistema Unico de Saside (SUS) — Unified
Health System. The program “Telessatide Brasil Redes” pro-
vides teleconsulting services, telediagnostics, teleducation, and
formative second opinion to SUS professionals®.

The Brazilian Federal Council of Phonoaudiology regulates
the use of telehealth strategies. The first regulation was published
in 2013, with changes made in 2020 excluding some limita-
tions to the practice. Besides core professional activities, such
services can also be used in teleconsultation and telemonitor-
ing activities. Teleconsultation may involve the speech therapist
or other health professional at one side, and the patient and
another speech therapist at a distance, or even a consultation
with patient and speech therapist, both at a distance — intro-
duced in 2020. Telemonitoring, on the other hand, involves the

remote monitoring of previously face-to-face attended patient™.

'Universidade Federal de Sergipe, Program in Health Technological Management and Innovation — S&o Cristévao (SE), Brazil.
2Universidade Federal de Sergipe, Department of Speech Therapy — S&o Cristoévao (SE), Brazil.

3Universidade Federal de Sergipe, Department of Medicine — Sao Cristévao (SE), Brazil.

4Universidade Federal de Sergipe, Department of Computation, — Sédo Cristévao (SE), Brazil.

*Corresponding author: brendaaraujo@yahoo.com.br

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

Received on October 27, 2020. Accepted on November 05, 2020.

Rev Assoc Med Bras 2021;67(3):454-461


https://orcid.org/0000-0003-0009-4206
https://orcid.org/0000-0002-9026-141X
https://orcid.org/0000-0003-2126-5457
https://orcid.org/0000-0002-4720-1710
https://orcid.org/0000-0002-5721-6115
https://orcid.org/0000-0002-1551-1992
https://orcid.org/0000-0003-2751-7993
https://doi.org/10.1590/1806-9282.20200800
mailto:brendaaraujo@yahoo.com.br

Lima, T. R. C. M. et al.

With regard to telehealth applied to phonoaudiology, there
is a greater number of publications in audiology, with focus
on both educational and patient assistance. Teleaudiology is
the term used to designate the provision of hearing services at
a distance, and it has been a promising area in the adaptation
of prostheses and guidance to cochlear implant (CI) users’.
Audiology deals with audiological evaluation, diagnosis, and
treatment of people with impaired auditory and vestibular func-
tion and the prevention of associated dysfunctions. The central
focus of audiology is on hearing impairment and their rela-
tionship with communication disorders®. It provides thera-
pies that involve adaptation of individual sound amplification
devices (i.e., hearing aids) for people with partial hearing loss.
In audiology, teleconsultation has been used in different areas
ranging from diagnosis of hearing loss to rehabilitation process.
The first reports of the use of teleconsultation to adapt hear-
ing aids date from the 1990, in a pilot program at the Mayo
Clinic, Rochester, MN, USA. In this program, audiology pro-
fessionals used remote controlled applications to perform the
adjustments of hearing aid devices’.

We aimed to demonstrate that the telehealth management
could be a new trend on audiological clinical assistance and to

show the evidences of the use of telehealth in audiology care.

METHODS

We conducted an integrative review of the scientific litera-
ture. This method was chosen to identify the scientific basis
for understanding the role of telehealth in audiological care,
besides providing a synthesis of published studies, and allow-
ing general conclusions on teleaudiology and a more complete
understanding of the topic.

The leading question of this study was as follows: “What is
the scientific evidence for the use of telehealth in audiology?”
For this research, published studies on telehealth in audiology
were used. The databases consulted were “Biblioteca Virtual em
Satde” — Virtual Health Library (BVS/VHL), PubMed, and
Scientific Electronic Library Online (SciELO). The research was
carried out in May 2020 and limited to studies published in
full text versions, without language restrictions, within the last
10 years. We used English key words that are listed in Table 1,
descriptors registered in the Health Sciences Descriptors (DeCS)
and/or Medical Subject Headings (MeSH). For articles not
available in electronic databases or for the data not available in

Table 1. Keywords of the search strategies.

[(Telehealth or eHealth or mobile health or
telemedicine) and (audiology)]

455

the articles included in this review, the authors were contacted
to obtain the necessary information.

The articles identified by the initial search strategy were eval-
uated according to the following inclusion criteria: addressing
telehealth in audiology care regardless of age and/or sex of sub-
jects and methodological design. Articles that used telehealth
tools for the training of professionals in the field and those that
addressed the topics in other areas of speech therapy, review
studies, editorials, and research notes and comments were
excluded. Out of 1,312 articles, 945 were found in BVS/VHL,
195 in PubMed, and 172 in SAiELO. From those articles, only
18 articles were selected for addressing the researched theme.
Of these, nine articles were excluded, as they addressed tele-
health in the context of speech therapy generally and in pro-
fessional training. Finally, nine articles were included in this
review (Figure 1).

Finally, after the final selection of the studies included in
the analysis, the main information was gathered, and a descrip-

tive analysis was performed.

RESULTS

Of the nine studies selected in this integrative review, two
were carried out in Canada, two in Brazil, and the other five
in Australia, the United States, South Africa, Germany, and
India, respectively. These articles are summarized in Chart 1
with the authors’ descriptions, year of publication, country,
type of study, objectives, and conclusions.

For the qualitative synthesis of this review, four cross-sec-

10-13

tional studies'®"?, a case—control study', a case study"’, a val-

1718 were analyzed.

idation study'®, and two accuracy studies
The sample size of the studies included in this review ranged
from 2% to 42,697,

In 2019, Hatton et al.'® examined telehealth-enabled audi-
tory brain stem response (TH-ABR) in 50 babies with hear-
ing loss, living in rural communities in a program provided by
British Columbia. The authors concluded that the program is
efficient when compared with the face-to-face assessments, in
addition to optimizing the availability of audiology resources.
The program also builds local service capacity and reduces costs
for communities.

Schepers et al.'!, through an observational study, evaluated
the safety and feasibility of remote programming in CI users.
The sample consisted of 25 children and 21 adults, users of
ClIs, submitted to adjustment sessions locally and remotely.
The results of these two adaptation sessions were compared
in terms of safety, impedance field telemetry (IFT), maxi-
mum comfortable level (MCL), threshold level (THR), audi-

ometry, duration of adaptation, and speech comprehension.
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The authors concluded that remote follow-up adjustment is
safe, feasible, and effective when compared to local adjustment
for CI users of all ages.

Monica et al.'? evaluated the feasibility of school hearing
screening using telehealth technology operated by a professional
located in a hospital 400 km away. The results showed no sig-
nificant difference between pure tone audiometry (PTA) and

distortion product otoacoustic emissions (DPOAE) performed
in person or by tele-hearing screening methods. The authors
indicated that synchronous hearing screening services can be
provided in schools using mobile devices through hotspots or
dongle connectivity in places where Internet bandwidth is limited.

Another study' evaluated the effectiveness of teleaudiology

for hearing aid services through a retrospective case—control study

)
é Records identified by searching the database
I
EE (n=1312)
é BVS/VHL (945) PubMed (195) SciELO (172)
—
)
y
(@]
= . .
S Selected articles Deleted articles
o (n=1312) ' (n=1294)
@
—
)
E Full articles assessed
9 for eligibility
=
w (n=18)
—
)
c Studies included in the
o o .
i qualitative synthesis
=)
= (n=9)
—

Figure 1. Flowchart of the literature search and screening process.
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Chart 1. Characteristics of the included studies.

ountry

Hatton et al."°,
2019, Canada

Cross-sectional

To describe the design/
implementation of a telehealth-
enabled auditory brain stem response
(TH-ABR) program; summarize
equipment/procedures; report the
results of the TH-ABR program.

TH-ABR is efficient, accurate, valued

by parents, optimizes the availability

of audiology resources, creates local

service capacity, and reduces costs for
communities in Northern British Columbia.

Schepers et al.",
2019, Germany

Cross-sectional

To evaluate the safety and feasibility
of remote programming in cochlear
implant (Cl) users for all ages.

Remote tracking adjustment is
safe, feasible, and effective for
local adjustment for Cl users. A
more extensive adoption of remote
adjustment can allow many Cl users
greater access to clinics and greater
benefits from the use of CI.

Samelli et al.’®,
2018, Brazil

Accuracy study

To evaluate the performance of a
tablet-based teleaudiometry method
for automated hearing screening of

schoolchildren by comparing the results
of various hearing screening approaches.

The highest diagnostic values were
generally obtained by the automated
method of hearing screening (including
500 Hz). The application, developed
for the tablet, proved to be a valuable
hearing screening tool for use in
schoolchildren. Therefore, we suggest
that this hearing screening protocol has
the potential to improve the provision
of asynchronous teleaudiology services.

Monica et al.'?,
2016, India

Cross-sectional

To evaluate the feasibility of school
hearing screening using telehealth
technology operated by a professional
located in a hospital 400 km away.

Synchronous hearing screening
can be provided in schools using
mobile device hotspots or dongle

connectivity in places where Internet
bandwidth is restricted.

Pross et al.™,
2016, United
States

Case—control,
retrospective

To evaluate the effectiveness of

teleaudiology (TA) for hearing aid services.

Assistance through TA and conventional
care to provide hearing aid services to
veterans is comparable, as both are
highly effective based on the results of
the International Outcome Inventory
for Hearing Aids (I0I-HA) results. The
non-inferiority of TA suggests that its
adoption by non-veterans can improve
access and preserve high satisfaction.
The financial impact of migration on TA
will require future econometric analysis.

Rourke et al.’3,
2016, Canada

Cross-sectional
and prospective

To determine the prevalence of hearing
loss in children aged 4-11 years; test
and demonstrate the use of the tablet
audiometer as a portable hearing test
device in children in a remote location.

A total of 14.8% children tested
positive for hearing loss based on our
interactive audiometer for tablets.
The audiometer for tablets was
time-efficient and largely language-
independent. This test is valuable for
providing the necessary hearing health
care for high-risk populations in rural
and remote areas where audiology
services are not available.

457

Rev Assoc Med Bras 2021;67(3):454-461

Continue...



Telehealth in audiology

Chart 1. Continuation.

AT Study Design Objective Conclusion
Country
SPT is an effective tool for the detection
To evaluate the effectiveness of an and measurement of hearing loss and
online speech perception test (SPT) the adaptation of hearing aids. The
Blamey et al."?, . . T )
: Accuracy study | for measuring hearing and adjusting use of SPT reduces costs and increases
2015, Australia . s . ! . o
the hearing aid in comparison with the effectiveness of adjusting the
conventional methods. hearing aid, enabling a sustainable
teleaudiology business model.
Remote adjustment of hearing aids is
possible over the Internet, in addition
to providing additional technical
training for a remote center on
Penteado To describe a case of remote assembly procedures. This technological
et al.’s, 2013, Case study adaptation between two cities, approach can help the government
Brazil with a literature review. to promote public policies in hearing
rehabilitation, as patients can be
motivated to keep using hearing aids
with the option of asking for help in
the comfort of their own homes.
Swanepoel To validate remote pure tone audiometric | It may be possible to expand the reach
etal.’s, 2010, Validation study |  tests performed in North America on of hearing services in remote and

South Africa

individuals from South Africa.

underserved regions of the world.

with 42,697 veteran patients who received hearing aids. The
main measures of outcomes were analyzed through a seven-item
questionnaire that used to assess the effectiveness of the hearing
aid (7-35 points, in which the highest scores are the most favor-
able). Among veterans who received hearing aids and completed
the questionnaire, 1,009 received teleaudiology care and 41,688
received conventional care (in person). Although the compari-
son between groups showed a statistically significant difference
(p<0.0001, #test), mainly due to the large sample size, it was
not clinically significant. The authors concluded that teleaudiol-
ogy and conventional meetings are highly effective based on the
results of the questionnaires. The non-inferiority of teleaudiology
suggests that its adoption by non-veterans can improve access to
other population groups and preserve high levels of satisfaction.

The prevalence of hearing loss in children aged 4-11 years
was studied by Rourke et al.'? The authors also tested and
demonstrated the use of the tablet audiometer as a portable
hearing test device in children in a remote location. Of the
studied population, 14.8% had hearing loss based on the inter-
active audiometer for tablets. The authors suggested that the
tablet audiometer is an efficient and valuable tool for provid-
ing the necessary hearing health care for high-risk populations
in rural and remote areas where audiology services are gener-

ally unavailable.

458

In our review, two studies were found'”'® addressing the
accuracy of remote care in audiology. Blamey et al.'” evaluated
the effectiveness of an online speech perception test (SPT) for
measuring hearing aids and adjusting hearing aids compared
with conventional methods. The research provided evidence
that the online SPT can be considered an effective tool to detect
and measure hearing loss and to adapt hearing aids. This test
also reduces costs and increases the effectiveness of adjusting
the hearing aid, enabling a sustainable teleaudiology business
model. Following the same reasoning, the study by Samelli
et al.’® aimed to evaluate the performance of a tablet-based
teleaudiometry method for automated hearing screening in
schoolchildren by comparing the results of hearing screening
approaches. The authors concluded that the application devel-
oped for the tablet was proved to be a valuable hearing screen-
ing tool for use in school-aged children. Therefore, the authors
suggested that this hearing screening protocol has the potential
to improve the provision of teleaudiology services.

The research by Swanepoel et al.'® evaluated the validity
of PTA tests. The study was carried out in individuals from
South Africa. The results suggest that the thresholds for face-
to-face and remote audiometry differed by 10 dB in only 4%
of cases. The limits of agreement between the two techniques
were 28 — 7 dB, respectively, with a 90% confidence interval

Rev Assoc Med Bras 2021;67(3):454-461
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of 25 — 5 dB, respectively. The authors concluded that it is
necessary to use strategies to expand the scope of audiologi-
cal services in remote and underserved regions of the world.
Penteado et al.”” described three patients who had their
hearing aids adapted remotely with procedures being made
between two different cities. The study points out that remote
installation of hearing aids may be possible over the Internet.
This technological approach can help the government to pro-
mote public policies in hearing rehabilitation, as patients can
be motivated to keep using hearing aids with the option of
asking for help from the professional from their own homes.

DISCUSSION

This integrative review analyses the following aspects: the acces-
sibility to audiological assistance and the comparison between
traditional strategies and the remote form of assistance, both
in terms of effectiveness and cost.

The expansion of the scope of audiological services and the
consequent improvement of access to audiological care through
the use of telehealth are the factors highlighted by all authors
listed in this review.

Hatton et al.'’, Pross et al.'¥, and Blamey et al.”” emphasized
the cost reduction for communities that receive remote services
and the convenience it brings to patients similar to services located
closer to their homes. According to Penteado et al.”, this contrib-
utes to better treatment success rates. It is important to note that
most hearing aid users are eldetly people with mobility issues or
the need for a companion or caregiver during clinical assessments.
These facts have potential impacts on therapeutic adherence.

Despite the benefits resulting from care assisted by commu-
nication technology, Pross et al.' pointed out the loss of phys-
ical interaction between health care professional and patient
as a possible negative impact of this model on health service
delivery. In fact, the concern with the efficiency of the dia-
logue between these actors permeates remote evaluations where
non-verbal aspects of communication, such as touch and body
expression, can make the patient feel “robotic” and “artificial”".

Among the studies comparing face-to-face care and remote
assistance, there was an agreement about the safety, feasibility, and

efficacy of remote CI programming activities'!, hearing screen-
H 10,12,16 14,17

ng

, and adaptation/monitoring of hearing implants

The use of a portable device (tablet) for audiometric tests was
carried out in two studies'>'®, both reporting efficiency and fea-
sibility in hearing screening tests. In the study by Samelli et al.’?,
244 Brazilian children were included, and in the study by Rourke
et al.'¥, 218 Canadian children were included. Despite dealing
with different countries and methodologies, the two studies proved
that the use of portable devices is a valuable tool for screening
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of school-aged children, with practical and efficient uses. It is
of great value to highlight the importance of screening in early
detection and intervention to minimize the impact of hearing loss
on the development and educational achievements of children.

Still, with regard to hearing screening, the study by Monica
et al.'?, carried out on Indian children aged between 5 and
8 years, showed that face-to-face screening compared with vid-
eoconference in the school environment had a concordance of
87-97%, which confirms the feasibility of applying teleaudi-
tion for screening.

Schepers et al.!! concluded that remote CI programming
and its adjustments are safe and effective when compared to
local care, with no significant differences. Zumpano et al.?’
studied the benefits and limitations for the implementation
of remote CI programming and concluded that teleaudiology
provides the decentralization of health services and cost reduc-
tion, being a viable practice. Although there is a 10-year dif-
ference between the two studies, their results reinforce possi-
ble benefits, showing that remote CI programming is feasible.
Nowadays, the greater accessibility to technologies, the global
Internet revolution, and the growing implementation of cel-
lular networks make the practice of teleaudiology increasingly
possible. In addition, it is worth noting that during the current
coronavirus disease 2019 (COVID-19) pandemic, in which
the safest approach requires social distancing, the teleaudiol-
ogy is an effective tool for providing care to patients with CL.

Hatton et al.'’ studied the TH-ABR for the pediatric pop-
ulation in a remote location and concluded that the TH-ABR
program was adequate, sustainable, and scalable. In a similar
study, Ramkumar et al.?! compared a pediatric hearing screen-
ing program, integrating an ABR diagnostic test using a tele-
medicine and a face-to-face approaches. The authors concluded
that this telehealth model has improved follow-up of patients
compared with the face-to-face model, making it possible to
provide care to people living in remote locations. This type of
service reduces disparities between urban and rural popula-
tions, frequently with limited access to health care resources.

Regarding the audiological evaluation through the audi-
ometry exam, Swanepoel et al.'® stated that there were no
clinically significant differences between remote audiometric
testing and conventional face-to-face testing results, and they
concluded that it may be possible to expand audiological ser-
vices to remote and underserved regions in the world. Visagie

et al.??

obtained hearing thresholds from 20 adults living in
a rural community, with no significant difference in hearing
threshold results determined in the conventional scenario and
in the telemedicine strategy. Innovative ways of bringing hear-
ing health services to people who live in places far from urban

centers, often in need, should be encouraged.
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CONCLUSION

This review highlights successful experiences in teleaudiol-
ogy in programming Cls and adapting hearing aids, as well
as in screening hearing disorders and validating instruments
for this purpose. Despite the small number of studies, we
identified that telehealth in audiology is a viable and effi-
cient strategy, facilitating access to audiological services, with
potential for cost reduction when compared to traditional
care strategies. The changes in the Brazilian legal framework
for the use of telehealth with the COVID-19 pandemic, in
addition to cost effectiveness, showed that the use of tele-
health is a new trend.

We emphasize the urgency in the adoption and development

of new strategies, given the potential of telehealth in audiology

and its consequent benefits, especially in countries with large
territorial extension such as Brazil.
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SUMMARY

Dry eye disease (DED) is a multifactorial disease affecting tear quality and/or production and eye surface and is one of the most common

eye disorders found in clinical practice. The association between psychiatric disorders and dry eye has been the subject of several

studies since patients with this syndrome present a tendency toward a depressive mood. This narrative review aims to demonstrate the

relationship between depression and DED, which is due to the side effects of psychotropic drugs or the tendency of the low pain threshold

of the depressive patient. The work was produced from the analysis of 13 articles published during the last decade on this subject and

demonstrated that the depressive state is linked to the appearance or worsening of DED resulting from chronic eye pain. Also, the treatment

of depression with selective inhibitors of serotonin receptors causes inflammatory cytokine secretion with subsequent inflammation and

apoptosis of cells on the ocular surface. The need for new studies on optimization of psychiatric treatment in patients with ophthalmic

diseases, such as DED, was verified, aiming at the relief of symptoms and the reduction of psychological and eye damage caused by them.

KEYWORDS: Dry eye. Depression. Ophthalmology. Psychiatry.

INTRODUCTION

Dry eye disease/syndrome (DED) is a multifactorial disease
that affects tear quality and/or production and the surface of
the eyel. It is one of the most common eye disorders and is
characterized by symptoms of eye discomfort, such as pain,
dryness, foreign body sensation, visual disorders, and tear film
instability®. The discomfort caused by this disease diminishes
the quality of life not only concerning vision but also about

daily activities in general, which tend to become impaired?.

The association of DED with psychiatric disorders has already
been the subject of several studies®. It has been reported that
individuals with this syndrome present an increased risk for
psychological stress, severe anxiety, and depression®. It has been
suggested that a predisposition of DED patients to depression
exists since their symptoms, such as visual blur induced by tear
film instability, can worsen depressive moods’.

In addition, previous studies have indicated that drugs

prescribed for psychiatric conditions can precipitate DED®*.
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Most antidepressant drugs have antagonistic effects on muscle
receptors, which can cause adverse effects, including DED**°.

In this sense, this study aimed to explain the relationship
between the depressive state and DED either through the psy-
chological stress generated by the eye picture or by psychotro-
pic drugs used for the treatment of depression.

METHODOLOGY

This study was formatted as a literature review concern-
ing the association between depression and signs of suicide
(SOS). Articles written from 2010 to 2020 were selected from
the LILACS, SCIELO, and MEDLINE databases, both in
Portuguese and English, using the keywords “dry eyes syn-
drome”, “xerophthalmia”, and “depression” in addition to their
corresponding English terms, “dry eyes syndromes”, “xeroph-
thalmia”, and “depression” using AND/OR as operators. we
established the relationship: “dry eyes syndromes OR xeroph-
thalmia AND depression”.

Adding all of the databases, we found 254 articles, 15 of
which were used after reading their abstracts. The inclusion
criteria consisted of several parameters:

(1) articles available in full on the internet;

(2) articles published in English and Portuguese;

(3) those that demonstrate a direct relationship between

DED and depression;

The exclusion criteria included several parameters:

(1) thesis;

(2) monograph;

(3) non-scientific resources;

(4) articles whose full texts were not available;

(5) texts that did not present significant content on the

proposed theme based on reading the abstracts.

RESULTS

Depression and DED are distinct disorders that are related
in their pathophysiology and treatment (Table 1). Thus, the
analyzed studies state that chronic eye pain is associated with
the development of anxiety, depression, and loss of sleep qual-
ity in patients.

In addition, the treatment of depression with selective sero-
tonin receptor inhibitors results in DED due to activation of
the nuclear factor kappa beta (NF-kB) pathway that leads to
inflammation and apoptosis of cells on the ocular surface. In
this scenario, a study showed the participation of inflamma-
tory cytokines, interleukin-7, and tumor necrosis factor alpha
(IL-7 and TNF- @, respectively) in the instability of tear film.
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Furthermore, the neurotrophic factor levels derived from
the brain may be altered in patients with depression since this
is the factor responsible for alterations in the secretion of the

lacrimal gland and the appearance of DED.

DISCUSSION

Relationship between dry eye

syndrome and depression
DED causes numerous unpleasant symptoms and directly affects
the quality of life of individuals who have it®. As a result of
DED, patients with this syndrome present themselves with the
most depressed mood in relation to those with depression®!!.
In addition, it is important to emphasize that in major depres-
sion, it is common to have a relationship between these psy-
chic conflicts and organ disorders (somatization), one example
being depression and DED'®!!,

A study by Galor et al.® with patients who were seen in
an ophthalmology clinic aimed to evaluate the relationship
between dry eye symptoms, non-ocular conditions, and lacri-
mal film parameters from standardized questionnaires and tests
for measuring the lacrimal film®. As a result, it was concluded
that non-ocular conditions, such as post-traumatic stress dis-
order and non-ocular pain, are more significantly associated
with dry eye symptoms than the parameters of the tear film,
which is one of the signs for the diagnosis of this syndrome®.

Another study performed by Hallak et al” in which cases
of patients with DED and control individuals were compared
aimed at determining the association between depressive symp-
toms and DED’. The data for this weighting were obtained
from the evaluation of depressive symptoms using the Beck
Depression Inventory’. As a result of this research, it was deter-
mined that DED symptom scores and depression scores were
significantly different between cases and controls®’. The estab-
lished chance ratio was 2.79 in a 95% confidence interval’.
Thus, this study provides further evidence on the association
between DED and depression’.

In addition, research by Tiskaoglu et al.? also aimed to evalu-
ate the association between depression and DED?. However, this
time, patients diagnosed with depression had their data com-
pared to the control group®. The following parameters were
considered for the index of eye surface diseases:

(1) visual function questionnaires;

(2) tear break time;

(3) vital eye surface staining; and

(4) Schirmer’s test, which evaluates whether the eye pro-

duces enough tears to remain lubricated?.
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Table 1. Analysis of studies that signaled the influence of depression in patients with dry eye syndrome (DED).

1e"|[s|;|auzgoll1J7l\3I.S. The study shows the association between depression and dry eye syndrome (DED).
Nepp J. 2016* | Patients with dry eye that is resistant to drug therapy often have symptoms of anxiety and depression.
Han S.B. et al. The study reviews the main pathological and neurological conditions related to dry eyes, such as
2017° anxiety, depression, post-traumatic stress, chronic pain, and peripheral neuropathy.
Galor A. et al. Dry eye symptoms in patients are more related to non-ocular pain and
2015° depression than to alterations in the tear film.
Hallak J.A. The study consisting of 53 patients with dry eye showed the association between
20157 dry eye pathology and the appearance of depressive symptoms.
Kocer E. et al. A study with 57 control subjects using antidepressants proved the relationship between the use of
20158 selective serotonin receptor inhibitors and a higher risk of dry eye development in these patients.
Zhang X. et al. Selective serotonin reuptake inhibitors cause dry eye via activation of the NF-kB pathway, which is
2019° associated with inflammation and apoptosis of cells on the ocular surface.
Wen W. et al. DED is common in patients with depression and anxiety, especially in the elderly,
201210 with longer diagnostic times and in use of selective serotonin receptor inhibitors.
issiine sy A metanalysis with 22 studies showed a direct relationship between
TJ.M. et al. h v of d d the devel f g . d .
20191 the severity of dry eye and the development of depression and anxiety.
Acan D. et al. A study of 72 patients showed a possible relationship between
2016 selective serotonin receptor inhibitors and tear film instability.
Lacrimal secretion samples were collected from 32 controls with depression using psychotropics that
Mrugacz et al. T . . X : .
= showed the participation of inflammatory cytokines, interleukin-7, and tumor necrosis alpha (IL-7 and
2017 . . . )
TNF- o, respectively) in the development of dry eye in these patients.
Sano K. et al. The neurotrophic factor levels derived from the brain can be altered in patients with depression since
2019 this factor is responsible for alterations in lacrimal gland secretions.
Wu M. et al. Poor sleep quality, anxiety, and depression are conditions associated with decreased secretion of the
2019" tear gland and instability of the tear film.

Author: Cunha, CEX. (2020) The pathophysiological processes illustrated above were described by Zhang X. et al.%; Acan D. et al.’?; Mrugacz et al."?;
Sano K. et al.", (Adapted).

Comparison of cases and controls revealed significantly
lower scores for Schirmer’s test and tear breakage time in the
depressive group®. This finding indicates a higher propensity
of this group of patients to develop DED?.

Selective serotonin reuptake inhibitor
treatment causes increased levels of lacrimal
serotonin, severe inflammatory response,
and cell apoptosis on the ocular surface
To explore the performance of the selective serotonin reuptake
inhibitors (SSRI) in DED associated with depression, serotonin

and inflammatory cytokine levels in tears were analyzed®’.

An enzyme-linked immunosorbent assay (ELISA) results
showed that patients undergoing SSRI treatment had higher
levels of lacrimal serotonin than controls (2.66£0.63 ng/mL
versus 1.18+0.33 ng/mL, p<0.01)°.

Analysis of the protein chip revealed even more cytokines
after the use of SSRI, based on the examination of 507 pro-
teins, including Toll-like receptor 4 and interleukins-6 and 10
(TLR4, IL-6, and IL-10, respectively) were found’. TLR4 was
detected exclusively in patients treated with SSRI as confirmed
by qRT-PCR (p<0.01)°.

The gRT-PCR assay demonstrated that the inflammatory
cytokine genes for TNFa, IL1b, and IL10 and the pro-apop-
totic gene AIE BAD, and BAX levels increased in the SSRI
group, while the levels of the anti-apoptotic gene BCL2 and
XIAP decreased in this same group (p<0.01)°.

Serotonin induces inflammation and cellular apoptosis by
activating the NF-jB pathway, thus indicating that this path-
way is closely related to serotonin and regulatory effects on
inflammation and cellular apoptosis’. (Figure 1) To under-
stand whether NF-jB was actually involved, a specific NF-jB
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signaling inhibitor (JSH-23) was used in cells treated with
SSRI'%. The Western Blot assay demonstrated changes in
the level of expression of P-p65, IjBa, the pro-inflammatory
response element TLR4, and the inflammatory cytokine IL-1b.
Western blotting also demonstrated that the pro-apoptotic
proteins BAX, BAD, and AIF were all reversed in the corneal
epithelial cells treated with JSH-23°.

The ELISA assay showed that the IL-1b and IL-10 lev-
els increased and TNFa content in the cell supernatant was
reversed by the NF-jB signaling inhibitor (p<0.01)°.

In addition, a decrease in cell apoptosis was observed after
cells were treated with JSH-23 of cells along with a concurrent
increase in serotonin levels (p<0.01)".

These data suggest that the use of SSRI aggravates DED
associated with depression and causes intensification of the
response to inflammation in addition to cellular apoptosis
on the ocular surface, revealing that a higher level of lacrimal
serotonin is the main cause of inflammation and apoptosis of
corneal epithelial cells®>'?. (Figure 1) These results showed
that serotonin regulated the inflammatory response and cellu-
lar apoptosis through the activation of NF-jB signaling thus
corroborating that there is more evidence about the serotonin/
nuclear factor (HT/NF-jB) axis in DED that is associated with
depression®’. This finding provides a new strategy for clinical
treatment in the face of this clinical condition’.

Two major challenges in the management of dry eye exist:

(1) diagnosis, whose exams often do not correlate with

clinical results;

(2) treatment, mainly because conventional therapy with
artificial tears is not sufficient in moderate to severe

cases of dry eye”’.

Selective serotonin reuptake
inhibitors aggravate dry eye
associated with depression
In the study, to verify the behavior of the SSRI in the DED
associated with depression, an SSRI was offered to the cases of
depressive rats over a period of 3 or 6 weeks’. It was observed
that the corneal staining scores gradually increased along with
the levels of lacrimal serotonin in the SSRI group (p<0.01),
while no difference in lacrimal secretion was found between

the two groups (p>0.05)°.

Corneal staining also showed that the staining was diffuse
and progressively intense in the SSRI group”’. qRT-PCR,
immunohistochemical staining, and ELISA results showed that
the levels of IL-1b, TNFa, and TLR4 increased significantly
in the SSRI group (p<0.01)°. In addition, normal rats were
subject to SSRI for a period of 3 or 6 weeks, and it was found
that the content of 5-HT, IL-1b, and TNEF- in tears increased
similarly (p<0.01)'%.

These data demonstrate that SSRI cause progressive dam-
age to the corneal epithelium and DED, as they increase lac-
rimal serotonin levels®”. The findings showed that depression
could cause a decrease in lacrimal secretion and an increase in
production of IL-1b and TNFa in rats with a close association

between DED and depressive symptoms’.

Figure 1. Relation between depression and dry eye disease (DED).
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Prospects of therapy for dry eye
syndrome in patients with depression
The participation of ophthalmologists and psychiatrists in the
treatment of people with Dry Eye Syndrome can be highly
favorable''. DED intervention can help reduce manifestations
of depression, and in addition to providing appropriate ther-
apy for depressive symptoms can cooperate in reducing DED
symptoms since these symptoms are closely linked and inter-

fere with people’s quality of life*>!!.

Treatment goals that may serve as a principle in the study of
therapies for DED correlating to depression in human beings
in the future have been suggested'"'. The idea exists that psy-
chological and physical stress causes a decrease in the secretion
of tears, and to evaluate this association, a reference of stress
DED mice was instituted'®. In the research study, the enriched
environment (EE), which presents additional cognitive, sen-
sory, and social stimuli, was an influence to act to alleviate the
stress-induced decline in the amount of tears'.

EE succeeded in increasing the expression of the brain-de-
rived neurotrophic factor (BDNF) in rats; in contrast, the
stress load caused a decrease in the expression of this factor’.
An animal model was employed, but the intervention can also
relieve symptoms in humans’. (Figure 1) The results indicate
that BDNF is correlated with DED disease’. Therapy consists
of relieving the symptom of dry eye using supplementary eye
drops; however, a treatment that acts on the underlying pathol-

ogy is necessary”’. Two conditions that help in the success of

the treatment are the practice of physical exercise in addition
to a sense of well-being'*".

The most common reports from patients with DED are
dryness (45%), foreign body sensation (24%), and tired eyes
(15%)'5. More than half of the patients had obtained inade-
quate quality sleep when compared to the control group, and
the group with DED had a shorter duration of sleep and a
higher depression score®". The study indicated that mood and
sleep are closely related to DED and an improvement in these

two aspects could be linked to good therapy®.

CONCLUSION

It is observed that the depressive state is linked to the appearance
or worsening of DED resulting from chronic eye pain in the
patient resulting. Given the above findings, the need to search
for new ways to optimize the psychiatric treatment of patients
with ophthalmic diseases, such as DED, to relieve symptoms

and the reducing damage with broad therapeutic success.
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Polycystic ovary syndrome
in adolescents with obesity

Leyi Fu' ©, Fan Qu' @®, Jiexue Pan? @, Tian Wang' @, Fangfang Wang'*

SUMMARY

INTRODUCTION: Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders in women of reproductive age
with the prevalence from 5% to 15%, and the prevalence of PCOS in adolescents with obesity seems even higher. The weight status is
significantly associated with the quality of life in adolescents with PCOS.

OBJECTIVE: This review aims to summarize the latest findings of pathogenesis, diagnosis, comorbidity, and management in PCOS
adolescents with obesity.

METHODS: This is a narrative review of articles published in PubMed from June 2013 to June 2020 Data were searched using the key
words of “polycystic ovary syndrome” AND “adolescent” AND “obesity.”

RESULTS: Pubertal obesity, particularly central obesity, could have a negative impact on the pathophysiology of PCOS. In adolescents
with obesity, a review of medical history and a long-term follow-up for PCOS symptoms are essential to avoid misdiagnosis. There is a
link between obesity and comorbidities of PCOS in adolescents. Holistic treatment and concern for related comorbidities should ideally
begin as early as possible in obese adolescents once the diagnosis of PCOS is confirmed.

CONCLUSION: Adolescents with PCOS and obesity need more attention from physicians and researchers, and the effective interventions

in the early stage are critical to improve their life quality.
KEYWORDS: Polycystic ovary syndrome. Adolescent. Obesity.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is one of the most common
endocrine disorders in women of reproductive age with the
prevalence from 5% to 15%, and the primary cause of anovu-
latory female infertility."* It was reported that many manifes-
tations and biomarkers of PCOS changed with the advancing
age, involving androgen concentrations, fat distribution, and

menstrual irregularity.’®

Obesity, especially visceral obesity, is common among ado-
lescences and adults with PCOS.* A recent study indicating that
the prevalence of PCOS among overweight or obese pubertal
patients seemed to be higher than in adult patients,’ and its
prevalence seemed to be associated with the state of obesity in
adolescent girls.® In addition, it was shown that weight status
was closely associated with the relationship between PCOS and
health-related quality of life in those girls with PCOS,” and the
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risk factors related to metabolic syndrome were also found in
obese adolescents with PCOS.®?

Treatments of PCOS include not only improvement of
menstrual cycles and hirsutism but also reducing risk factors of
metabolic syndrome and cardiovascular events, such as insulin
resistance, dyslipidemia, and obesity.'° Considering the impact
of obesity on adolescents, the early-stage interventions should
play an important role in this population. Therefore, the aim
of this article was to conduct a narrative review of PCOS in
obese adolescents, including the pathogenesis, diagnosis, comor-
bidity, and management. This review might also contribute to

improving the quality of life in obese gitls with PCOS.

METHODS

In this narrative review, we searched the PubMed database using
the following key words: “polycystic ovary syndrome” AND
“obesity” AND “adolescent.” The inclusion criteria for selec-
tion were as follows: articles in the English language and arti-
cles published during the period of 7 years (June 2013—TJune
2020), with studies related to obese adolescents with PCOS.
We excluded studies that did not specify which populations
were probably involved, either adults or nonobese people.

RESULTS

First, we found 455 studies related to this subject, of which 30
were included for this review after further exclusion. Then we
summarized the results and divided them into four aspects,
including pathogenesis, diagnosis, comorbidity, and manage-
ment in PCOS adolescent with obesity.

Pathogenesis
Adolescent PCOS was the outcome of a mismatch between
energy saving and obesogenic environment.® The hypothesis of
adipose tissue expandability speculated that hyperinsulinemic
androgen excess in PCOS was usually caused by depletion of
the capacity to expand subcutaneous adipose tissue in a met-
abolically safe way. If prenatal weight gain was less than post-
natal weight gain, more fat would be stored in central tissues
than in subcutaneous adipose, which induced central obesity."!
However, young girls might increase the speed of their growth
and/or maturation to avoid such central obesity.'* At adoles-
cence and adulthood, this homeostatic mechanism could be
out of balance and PCOS might ensue.'? It was reported that
high body mass index (BMI) during childhood was associated
with menstrual irregularity, and weight gain during adoles-
cence to adulthood was also related to PCOS.!*"* In addition,
omentin-1, an adipokine secreted essentially by visceral adipose
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tissue, was negatively correlated with free testosterone level in
obese girls with PCOS as compared with obese girls without
PCOS, suggesting that virilization of adipose tissue might have
a role in the pathogenesis of PCOS via alternating adipokine
profile.!® In addition, S100A4, a marker of subcutaneous adi-
pose tissue dysfunction, might become a circulating marker of
hepato-visceral fat excess in adolescents with PCOS."

Pubertal obesity was one of the adverse factors underlying
the pathophysiology of PCOS in adolescents. First, consider-
ing the role of mitochondrial dysfunction and systemic inflam-
mation played in the pathogenesis of PCOS in adult patients,
it was investigated that manifestations of oxidative stress and
systemic inflammation also performed in overweight adoles-
cents with PCOS, but less obvious in PCOS adolescents with
normal weight due to the homeostasis control system and adap-
tive compensative mechanism of antioxidant defense in adoles-
cence.'® In addition, obesity could exacerbate the insulin-resis-
tant (IR) and hyperinsulinemia to aggravate hyperandrogenism
indirectly,”® and peripubertal obesity was a potential factor of
hyperandrogenism, which was especially prominent in early
puberty.?® It was found that obese adolescents with PCOS had
significantly lower sex hormone-binding globulin (SHBG) and
significantly higher free testosterone levels as compared with
normal-weight girls with PCOS.* Furthermore, the free tes-
tosterone levels were significantly higher in obese adolescents
with PCOS than those without PCOS.*!

In summary, pubertal obesity, including central obesity, is
associated with PCOS, which reminds physicians to perceive
the appearance of PCOS. Early interventions need to put on
PCOS adolescents with increased BMI to restrict weight as obe-
sity could have a negatively multifactor impact on the patho-

physiology of PCOS in the pubertal time.

Diagnosis
'The diagnosis of PCOS in adolescents was challenging, because
of the overlap of the normal puberty with manifestations of
PCOS, such as menstrual irregularity, acne, and hirsutism,
and now mainly determined by the coexisting of menstrual
irregularity and hyperandrogenism according to different pub-
lished guidelines.”?

Obesity in puberty might be an important marker for
the diagnosis of PCOS in the early stage. A prospective study
indicated that early adiposity rebound, the second rise in BMI
following a nadir occurring before 5 years old, was correlative
with the diagnosis of PCOS. It was crucial for adolescents
with adiposity rebound and continuous obesity to screen for
PCOS manifestations, such as persistently menstrual irregu-
larities and hirsutism.?® In addition, adolescents “at risk” of
PCOS are those who only have a single condition of PCOS
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diagnostic criteria, that is, irregular menstrual cycles or clin-
ical hyperandrogenism. These adolescents needed reassess-
ment in menstrual cycle irregularity at 3-year post-menarche
and polycystic ovarian morphology at 8 years post menarche,
which was particularly important for those with persisting
PCOS features and significant weight gain.* In addition, the
cutoff of hirsutism score with Ferriman—Gallwey index was
associated with ethnic background, and the diagnosis of hir-
sutism might create psychological pressure for women, and
even more for adolescents. Thus, accurate cutoff of diagnostic
criteria of hyperandrogenism needs more studies to verify in
order to avoid overdiagnosis.”

The serum level of anti-Miillerian hormone (AMH) is cor-
related to the antral follicular count or the excessive number of
follicles per ovary.*® The serum AMH levels in adolescents and
adults with PCOS were mostly higher than in those without
PCOS, but they were not recommended for PCOS diagnosis
due to insufficient studies and inaccurate standard for differ-
ent populations.* Considering the difficulties of performing
vaginal ultrasound in obese adolescent girls and distinguish-
ing PCOS-related hyperandrogenic manifestations from obe-
sity-related alterations, a study reported that the AMH of 6.26
ng/mL seemed to be an optimal cutoff value in obese gitls for
predicting PCOS; addition of SHBG and total testosterone
to AMH increased the predictive power to 93.4% for diag-
nosing PCOS.”

In conclusion, a review of medical history and a long-term
follow-up of symptoms related to PCOS were important for
adolescents with obesity to avoid misdiagnosis. In addition,
obese adolescents, especially “at risk” of PCOS, with high serum
levels of AMH need more attention to detect the alterations of
manifestations associated with PCOS.

Comorbidity
The presence of obesity seems to be clearly associated with
metabolic syndromes and psychological issues in adolescents
with PCOS. The prevalence of abnormal glucose metabolism
in adolescent patients with PCOS was reported at 17.2%, who
were mostly overweight or obese.® In obese girls with PCOS,
more markers of cardiovascular disease (CVD) risk were found
as compared with those without PCOS.’ Furthermore, it
was found that nonalcoholic fatty liver was connected with
increasing abdominal adiposity in adolescents with PCOS.*
The emotional depress partly was also connected with some
certain symptoms of PCOS such as obesity and hirsutism in
adolescents with PCOS.? The depression scores were definitely
higher with elevated BMI, which meant potentially import-
ant interaction between obesity and depression in adolescents

with PCOS.*
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Increasing clinical and laboratory data emerge as early
evidence of metabolic disorders in obese adolescents with
PCOS. It was reported that elevated fasting and postprandial
plasma triglyceride and apolipoprotein (Apo)B-lipoprotein
remnants could provide evidence of early subclinical CVD
risk in obese girls with PCOS, which were highly associated
with impaired insulin metabolism and hyperandrogenaemia.’!
Moreover, increased pulse wave velocity, vascular cell adhesion
molecule-1, and high-sensitivity C-reactive protein might be
the earliest subclinical atherosclerosis biomarkers in obese girls
with PCOS.3? The oral glucose tolerance test (OGTT, using a
dose of 1.75 g/kg to a maximum of 75 g) was a superior diag-
nostic test to assess abnormal glucose levels in obese girls with
PCOS.? In addition, estimate of insulin sensitivity (e-IS), an
index without an OGTT derived from waist circumference,
fasting triglyceride concentrations, and HbAlc, could predict
server IR in girls with PCOS.*

In a word, there is also a link between obesity and comor-
bidities of PCOS in adolescents. Special biomarkers or clinical
tests could provide evidences of metabolic disorders in obese
adolescents with PCOS, periodical tests for the condition of the

liver and emotional counseling are also necessary for those girls.

Management

The long-term management for reproductive, metabolic, and
mental health was suggested once a pubertal girl was diagnosed
with PCOS. It was reported that both lifestyle interven-
tions and pharmacological strategies for weight management
were beneficial to obese women with PCOS.* Considering
the influence of obesity in PCOS, weight management is
important for obese adolescents with PCOS, even for those
“at risk” of PCOS.

Lifestyle interventions, with an objective of weight loss,
were recommended as a first-line treatment for adolescent
PCOS girls with overweight or obesity.** Evidences indicated
that successful weight loss in obese PCOS girls was associ-
ated with improvement in the menstrual cycle, reduction in
androgens, and cardiovascular risk factors.’”? In order to get
rid of the side effects of medicine, lifestyle interventions could
also be recommended to the obese girls “at risk” of PCOS.
Comprehensive lifestyle interventions, including a balanced
diet, exercise, behavioral education and psychotherapy, were
significantly achieved weight loss.”” As we know, women with
PCOS had increased appetite and calorie input; therefore,
the general management rule of diet was calorie restriction
(500-1000 kcal per day) and reduced amount of carbohydrate
(not exceeding 200 g or no more than 30% of total energy).*
It was also shown that low-glycemic load (45% carbohydrate,
35% fat, 20% protein) or low-fat ((55% carbohydrate, 25%
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fat, 20% protein)) diet over 6 months were both efficacious
for promoting weight loss and reductions in body fat among
overweight and obese adolescents with PCOS.*! Exercise with
at least 60 min of moderate-to-vigorous intensity physical
activity per day, including those that strengthen muscle and
bone, at least three times weekly was recommended for ado-
lescents.** However, the optimal exercise dose for promoting
weight loss in adolescents with overweight—obesity was still
uncertain.®® In addition, it was found that poor sleep behav-
iors were associated with metabolic dysfunction and meta-
bolic symptoms among obese adolescents with PCOS, so sleep
health should be included in the assessment of adolescents
with PCOS and obesity.*

Pharmacological treatments of the combined oral contra-
ceptive pill (COCP) and/or metformin were recommended
in adolescents clearly diagnosed with PCOS or in adolescents
deemed “at risk” of PCOS for the management of symptoms.
In obese adolescents with PCOS, COCP combined with
metformin could be considered when COCP and lifestyle
changes could not achieve desired targets.* A study reported
that treatment with metformin or oral contraceptives in obese
adolescents with PCOS could lead to reduction in androgen
levels, weight loss, and increased insulin and sensitivity.® In
addition, lifestyle interventions combined with oral contra-
ceptives and metformin could reduce central adiposity and
total testosterone and increase high-density lipoprotein, but
could not enhance overall weight reduction. However, there
was no exact recommendation for special types and doses of
COCP due to insufficient data in adolescents.?® Local thera-
pies like photoepilation were recommended as first-line ther-
apies to treat localized hirsutism in adolescents with PCOS.¥
Antiandrogens were advised to consider after the use of the
COCP alone with cosmetic therapy for at least 6 months, and
antiandrogens should only be used when contraceptive mea-
sures are guaranteed in those sexually active adolescents.? The
use of anti-obesity medications in children and adolescents was
not approved.® However, it was found early low-dose com-
bination of spironolactone 50 mg/day, pioglitazone 7.5 mg/
day, and metformin 850 mg/day (SPIOMET) treatment for
PCOS in adolescent girls normalized posttreatment ovulation
rates more than oral contraceptive, with normalizing visceral
fat and insulinemia but no significant change on body weight.
Thus, the intervention on eatly reduction of hepato-visceral fat
in adolescents with PCOS could be an important strategy.”

In summary, weight management is crucial for obese ado-
lescents with PCOS. Holistic treatments should ideally begin
at early time once obese adolescents get diagnosed with PCOS
in case situations get worse in adults, and weight loss is signifi-
cantly important in obese adolescents with PCOS or in obese
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gitls “at risk” of PCOS. In addition, treatments of PCOS-related
symptoms could be considered for obese girls “at risk” of PCOS.

DISCUSSION

Polycystic ovary syndrome is one of the most common endo-
crine disorders in women of reproductive age, and its manifes-
tations could start at pubertal period and change with advanc-
ing age."” According to our narrative review, pubertal obesity,
particularly central obesity, could have an impact on the patho-
physiology of PCOS. The diagnosis of PCOS in adolescents
with obesity requires a review of medical history and a long-
term follow-up of PCOS symptoms to avoid misdiagnosis.
There is a link between obesity and comorbidities of PCOS in
adolescents. The holistic treatment for obese adolescents with
PCOS, involving diet, exercise, emotion, sleep, and concern
for comorbidities associated with PCOS should ideally begin at
early time once they get diagnosed with PCOS, in case that sit-
uation would get worse in adults. This narrative review provides
a comprehensive summary of studies about obese adolescents
with PCOS in recent years, which might facilitate physicians in
clinical practice and arise their awareness to take management
in early stage in order to improve long-term health in adults.
However, this review has several limitations. One is that
the selection of articles was restricted to one database with one
language, which might reduce the number of relevant publica-
tions. Another limitation is that the samples involved in most
of the included studies were from South America and Europe;
this might bias the conclusion about the association between
obesity and PCOS toward the above ethnic populations.

CONCLUSIONS
The pubertal obesity is related to the pathogenesis of PCOS.
Obese adolescents with PCOS or “at risk” of PCOS need more
attention of physicians to undertake holistic management in
time to avoid the deteriorating scenario with advancing age.
The exact mechanism underlying the relationship between obe-
sity and PCOS in adolescence is still not fully understood; future
work is required to explore its etiology. More studies with a large
sample size are needed on the diagnosis criteria, comorbidities

supervision, and treatments in obese adolescents with PCOS.
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SUMMARY

INTRODUCTION: The rapid advance of Coronavirus disease 2019 (Covid-19) has led to the incessant search for therapeutic and
prophylactic measures to fight the pandemic. Because it is a viral infection, the safest long-term prophylactic form, in addition to social

distance and hygiene, is the vaccine.

OBJECTIVE: Thus, this study aimed at conducting a review of the efficacy and landscape of Covid-19 vaccines.
METHODS: The following electronic databases were used MEDLINE via PubMed, SCIELO, LILACS, NEJM, and Clinical Trials. Our study
includes the 7 vaccines (phase 3) that reported an efficacy rate for Covid-19, including characteristics inherent to each one of them.

RESULTS: Preliminary studies have shown that, although an efficacy >70% is necessary to eliminate the infection, a prophylactic vaccine

with efficacy <70% will still have an important impact and can contribute to the elimination of the virus, provided that appropriate

measures of social distancing remain.

CONCLUSIONS: The effectiveness of the vaccines obtained in this study varied between 50.38 and 95%, data that may represent a
reduction in serious cases, hospitalizations, sequels, and deaths caused by Covid-19, respecting the panorama presented in this article.

KEYWORDS: Covid-19. Vaccines. Efficacy.

INTRODUCTION
The imminent need for effective solutions and the rapid advance
of Coronavirus disease 2019 (Covid-19) has led to the relentless
search for therapeutic and prophylactic measures to fight the
pandemic. Because it is a viral infection, the safest long-term

prophylactic form, in addition to social distance and hygiene, is

the vaccine. Several teams around the world are working on
developing effective and safe vaccines for human beings'.

A total 0f 93,956,883 cases of Covid-19 have been confirmed
including 2,029,084 deaths, reported to World Health Organization
(WHO) and 223 countries, areas, or territories with cases as of 19

January 2021% Hence, a race against time is being established for
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months so that fewer people will be affected by this devastating
virus. Given the urgent need, vaccine development and produc-
tion are being fast-tracked to hopefully make a safe and effective
vaccine available for the more vulnerable group of the population,
to minimize the impacts of the pandemic worldwide>.

Although the production capacity may not be able to meet the
global demand for vaccines in the very near future, it would be ben-
eficial to have a limited number of vaccines available for emergency
use and the more vulnerable population as soon as possible with the
ultimate aim of distributing vaccines globally to the rest of the pop-
ulation by the end 0f 2021%. Thus, this study aimed at conductinga
review of the efficacy and landscape of Covid-19 vaccines.

METHODS

Our study includes the 7 vaccines (phase 3) that reported an efficacy
rate until 19 Janeiro 2021 for Covid-19, including relevant infor-
mation about vaccine name, countries, developers, type, vaccine
platforms, number of doses, the interval between doses, storage,
mechanisms of action and efficacy of Covid-19 vaccines as well as
characteristics inherent to each one of them. The search used in this

review article was carried out using the following electronic databases:

Medline via Pubmed, SCIELO, LILACS, NEJM, and Clinical Trials.

The landscape of Covid-19 vaccines
Vaccines generally require many years of detailed research and
testing before reaching the clinical stage. Due to the great cur-
rent need, researchers are working hard to make effective vac-
cines available to society. To develop a safe and effective vaccine,
pre-clinical and clinical trials must be done with vigilance to avoid
severe adverse effects’. Various platforms are being looked at for
the development of Covid-19 vaccines. These include RNA-
based vaccine, DNA-based vaccine, viral vector (non-replicat-
ing), inactivated vaccine, protein subunit, and virus-like particle®.

"There were 64 vaccines in clinical development and 173 vaccines
in pre-clinical development, totaling 237 potential vaccines to act as
prophylaxis for the new coronavirus infection. Of the vaccines under
clinical development, there were 15 in phase 3 of the clinical study,
6 using the inactivated virus, 4 with viral vector without replica-
tion, 2 with protein subunit, 1 using DNA, and 2 using viral RNA
to induce the production of antibodies against the SARS-CoV-22.

Table 1 shows some relevant characteristics about the vaccines.

Table 1. Inherent characteristics of the 7 different vaccines (phase 3) for Covid-19.

Vaccine Vaccine [IEEIRE
name Country Developers Type lataform between | Storage
P doses
. SARS-CoV-2 .
1 Coronavac | China SOV Fiesaier g vaccine Inacpvated 2 14 days | 2-8°C
Development Co., Ltd . . virus
(inactivated)
Sinopharm+Wuhan |Inactivated SARS- Inactivated
2 | BBIBP-CorV | China | Institute of Biological | CoV-2 vaccine virus 2 21 days | 2-8°C
Products (Verocell)
Sinopharm+Beijing |Inactivated SARS- Inactivated
3 | BBIBP-CorV | China | Institute of Biological | CoV-2 vaccine Virus 2 21 days | 2-8°C
Products (Verocell)
AstraZeneca + ChAdOx1- Viral vector
4 | Astrazeneca| England A S-AZD1222 (Non- 1-2  |0+28 days| 2-8°C
University of Oxford I o
(Covishield) replicating)
anr?t?,:a:_R:eS:ﬁ[LCh Gam-COVID-Vac | Viral vector
5 | Sputinik V | Russia I\/Iinistr’of the Adeno-Based (Non- 2 |0+21 days| 2-8°C
nistry . (rAd26-S+rAd5-S)| replicating)
Russian Federation
USA and | Pfizer/BioNTech+ BTN162 RNA-based o
© | Buiezss Germany Fosun Pharma (3 LPN-mRNASs) vaccine 2 2l ey | U
Moderna+National
7 |mRNA-1273| usa | 'mstitute of Allergy mmrna | RNA-based 2 | 28days | -20°C
and Infectious vaccine
Diseases (NIAID)

Source: World Health Organization, 2021. Some information was collected from the respective clinical studies.
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Genetic vaccines
(DNA and RNA vaccines)

Genetic vaccines, in contrast to vaccines that employ recombi-
nant bacteria or viruses, consist only of DNA or RNA, which is
taken up by cells and translated into protein. Genetic vaccines are
a group of vaccines that deliver one or more of the coronavirus’s
own genes into our cells to provoke an immune response. Among
those that are part of phase 3, we can mention The Cominarty
(Tozinameran or BN'T162b2) — Pfizer BioNTech, The mRNA-
1273 — Moderna, and The CVnCoV — Curevac’.

The mRNA-1273, for example, is a vaccine composed of
synthetic mRNA encapsulated in Lipid nanoparticle which
codes for the full-length, pre-fusion stabilized spike protein S
of SARS-CoV-28, while the BNT162b1 is a codon-optimized
mRNA vaccine that encodes for the trimerized SARS-CoV-2
RBD, a critical target of the virus nAb’.

Viral vector vaccines
The viral vector vaccines contain viruses engineered to carry
coronavirus genes. Some viral vector vaccines enter cells and
cause them to make a viral protein while other viral vectors
slowly replicate, carrying coronavirus proteins on their sur-
face. Among those that are part of phase 3, we can mention
the Sputnik V (previously Gam-Covid-Vac), the AZD1222,
AstraZeneca, the Convidecia (also known as Ad5-nCoV) —
CanSinoBIO, and the Ad26.COV2.S — Johnson&Johnson’.

Protein-based vaccines (subunit)
Vaccines that contain coronavirus proteins but no genetic mate-
rial. Some vaccines contain whole proteins, and some contain
fragments of them of which’. A protein-based vaccine is based on
synthetic peptides or recombinant antigenic proteins, which are
necessary for invigorating long-lasting protective and/or therapeutic

immune response, however, the aid of an adjuvant is necessary™.

Inactivated virus vaccines

Inactivated or attenuated coronavirus vaccines are created from
weakened coronaviruses or coronaviruses that have been killed
with chemicals. We can mention the BBIBP-CorV — Sinopharm
and the CoronaVac (previously PicCoVacc) — Sinovac Biotech’.
Among the advantages presented by inactivated virus vaccines,
there are: it has the pre-existing technology and infrastructure
required for its development; It can be used along with adju-
vants to increase their immunogenicity; has already been tested
for SARS-CoV and various other diseases''.

Efficacy of vaccines
Experts are currently trying to do what is necessary to convince
the population of the benefits of a Covid-19 vaccine, which is
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apparent by the number of vaccines under clinical trials and the
funding being directed toward vaccines to obtain one before 2021,
however, there is a concern about rushing vaccines and producing
one with limited effectiveness. One of the main current concerns
is that the vaccine is ready for use but does not show results as
effective as expected in the population, this could lead to loss of
trust in vaccines. In consequence, when an effective vaccine is
introduced fewer people may be willing to accept it resulting in
a worsening of the pandemic and further reduce the confidence
in already approved and effective vaccines for other diseases'.

Because of the rapid development of vaccines and clinical trials
underway, questions arise as to how much efficacy is needed for the
vaccine to be immunogenic. Preliminary studies have shown that,
although an efficacy 270% is necessary to eliminate the infection,
a prophylactic vaccine with efficacy <70% will still have an import-
ant impact and can contribute to the elimination of the virus, pro-
vided that appropriate measures of social distancing. Vaccines with
efficacy below 70% can also contribute to reducing the duration
of infection in people infected with the virus®. Figure 1 shows the
7 vaccines that have defined efficacy until this article publication.

Belonging to the vector viral group vaccines the Sputnik V
vaccine was the first registered vaccine in the world on a well-stud-
ied human adenoviral vector-based platform and is between the
top 10 candidate vaccines approaching the end of clinical tri-
als have reached the efficacy of 91,4% on data analysis at the
end of it and starting the mass production by the WHO list.
AstraZeneca showed significant vaccine efficacy of 70.4% after
two doses and protection of 64.1% after at least one standard
dose, against symptomatic disease, with no safety concerns'*".

On 2020 December 8 the FDA released their indepen-
dent analysis of the clinical trials. They determined that the
BTN162b2 has an efficacy rate of 95 percent. Less than two
weeks after the first dose’. Moderna showed vaccine efficacy
of 94.1% based on 196 covid-19 cases, of which 185 were in
the placebo group'®. Both vaccines BIN162b2 and mRNA-
1273 are RNA-based vaccines.

In the group of inactivated vaccines, the Coronavac was
studied in Turkey, in phase 3 clinical tests, concluded that the
efficacy of 78% in the prevention of mild cases of Covid-19
and 100% in the prevention of severe and moderate cases were
concluded. At this point, it was not clear how the researchers
came to the conclusion of efficacy, and further details were not
officially demonstrated in the studies. The confusion is justi-
fied by Turkey and Indonesia who provided different results
in the effectiveness of doses. However, in Brazil, the Butantan
Institute approved the vaccine with 50.39% efficacy'”'®.

A Covid-19 vaccine developed by a Beijing firm linked to
Sinopharm has a protection rate of 79.34 percent against the dis-
ease, the firm said in a statement on December 2020. The 79%
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Source: The information was collected from the respective clinical studies.

Figure 1. Efficacy of the 7 different vaccines (phase 3) for Covid-19.

figure by Sinopharm is lower than the 86% that was reported by
the United Arab Emirates on December 9 for the same vaccine'®.

Challenges and future perspectives

It is known that the process of immunization of the world
population is not easy, mainly because it is a pandemic that
has been devastating the world since the end 0of 2019. In addi-
tion to issues of production itself, respect protocols, phases, to
develop a safe and effective product, there are a whole logis-
tics of transport, storage, ethical and political issues involved.

Therefore, some of the main questions that remain for the
future are how long these current vaccines will be able to maintain
human immunity to the new coronavirus and whether such vac-
cines that are being developed and applied to the population will

be useful in combating possible mutations viruses that may occur.

CONCLUSIONS

The effectiveness of the vaccines obtained in this study var-
ied between 50.38% and 95%, data that may represent a

reduction in serious cases, hospitalizations, sequels, and
deaths caused by Covid-19, respecting the panorama pre-
sented in this article.
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COMMENTARY
https://doi.org/10.1590/1806-9282.20200858

The relationship between intermittent
fasting and weight loss
Shih-Ching Lo'?*

Dear Editor,

I have reviewed the article by Lima et al.! entitled “Impact
of intermittent fasting on body weight in overweight and obese
individuals”. In recent decades, intermittent fasting (IF) is cur-
rently a popular strategy for weight loss. Therefore, it is of great
evidence-based practice to verify the relationship of IF in the
body weight of overweight and obese individuals. The study of
Lima et al.! makes some valuable contributions. However, I'd
like to confirm the details of this article. The authors indicate
that table 1 shows 4 papers related to the impact of vitamin D
in the glucose profile of pre-diabetic individuals in the head-
line. In fact, four studies were considered enrolled all assessed

the effect of IF in overweight or obese individuals comparing

IF groups with calorie-restrictive diet (CRD) groups but not
mentioned the impact of vitamin D in the glucose profile.

In addition, a review of the published literature reported
improvements in cardiovascular and metabolic parameters (tri-
glycerides, LDL-cholesterol particle size, blood pressure, fat
mass, and C-reactive protein), mood/depression status, and
quality of life, even longevity genes expression or DNA dam-
age?. Observational studies expanded on the fasting benefited
with CAD and diabetes. IF with a high-protein diet is effective
for weight loss were reported in few studies but not included
vitamin D?. The description of the impact of vitamin D in the
glucose profile of pre-diabetic individuals should be addressed

in detail or revised.

REFERENCES

1. Lima CHR, Oliveira IKF, Frota KMG, Carvalho CMRG, Paiva AA,
CampeloV, et al. Impact of intermittent fasting on body weight
in overweight and obese individuals. Rev Assoc Med Bras (1992).
2020;66(2):222-6. https:/doi.org/10.1590/1806-9282.66.2.222

Horne BD, Muhlestein JB, Anderson JL. Health effects of
intermittent fasting: hormesis or harm? A systematic review.

Am J Clin Nutr. 2015;102(2):464-70. https://doi.org/10.3945/
ajcn.115.109553

Welton S, Minty R, O'Driscoll T, Willms H, Poirier D, Madden
S, et al. Intermittent fasting and weight loss: systematic
review. Can Fam Physician. 2020;66(2):117-25. PMID:
32060194

'Chung Shan Medical University Hospital, Department of Nutrition — Taichung City, Taiwan.
2Chung Shan Medical University, Department of Nutrition — Taichung City, Taiwan.

*Corresponding author: mygodway@gmail.com

Conflicts of interest: the author declare there are no conflicts of interest. Funding: none.

Received on October 02, 2020. Accepted on October 21, 2020.

479

Rev Assoc Med Bras 2021;67(3):479


http://orcid.org/0000-0002-7561-6657
https://doi.org/10.1590/1806-9282.67.03.20200858
mailto:mygodway@gmail.com
https://doi.org/10.1590/1806-9282.66.2.222
https://doi.org/10.3945/ajcn.115.109553
https://doi.org/10.3945/ajcn.115.109553

	Editorial policies of Brazilian 
journals about guidelines
	Spontaneous Perforation of the Colon - 
A possible Third Classification
	Stress management in Medicine
	Eruptive vellus hair cyst syndrome or 
exuberant atypical keratosis pilaris?
	The impact of COVID-19 and social avoidance in urgent and emergency surgeries – will a delay in diagnosis result in perioperative complications?
	The effect of treatment of obstructive sleep apnea syndrome on overactive bladder symptoms
	Recommendation and physical activity 
practice in Brazilians with chronic diseases
	The effect of the use of a physical-activity mobile application on body composition and sleep quality of overweight children
	Platelet/Lymphocyte ratio independently predicts the outcome of severe aplastic anemia patients treated with antithymocyte globulin
	The evaluatıon of patıents wıth essentıal thrombocythemıa in terms of rısk of thrombosis
	Relations of heart-type and brain-type fatty acid-binding proteins with postoperative cognitive dysfunction in elderly patients undergoing spinal surgery
	Effects of four types of chinese medicines as concomitant drugs with azithromycin for the treatment of mycoplasma pneumonia in children in China: a network meta-analysis.
	Judicialization of coagulation factors 
in severe hemophilia: compliance with 
the care protocol and associated factors Judicialization and severe hemophilia
	Smoking prevalence and effects on treatment outcomes in patients with tuberculosis 
	The importance of inflammation 
markers in polycystic ovary syndrome
	Preliminary study: myocardial T1 relaxation time in patients with ischemic findings and normal findings on coronary angiography
	Technique to reduce blood loss 
during open abdominal myomectomy: transverse or vertical incision?
	The value of C-reactive protein/albumin, fibrinogen/albumin, and neutrophil/lymphocyte ratios in predicting the severity of COVID-19
	Mean serum D-dimer level to predict 
in-hospital mortality in COVID-19
	The ATRIA score is superior to the 
m-CHA2DS2-Vasc score in predicting 
in-hospital mortality in COVID-19
	Triggering receptor expressed on myeloid 
cells-1 as pediatric sepsis biomarker
	Telehealth in audiology: an integrative review
	Depression and dry eye: a narrative review
	Polycystic ovary syndrome 
in adolescents with obesity
	Efficacy and landscape of
Covid-19 vaccines: a review article
	The relationship between intermittent 
fasting and weight loss
	_Hlk75530311

