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ARE THERE REGIONAL VARIATIONS IN THE PRESENTATION
OF CHILDHOOD LEUKEMIA?

Klerize Anecely de Souza Silva', Ciliana Rechenmacher'?, Rahuany
Velleda de Morais?23, Mariana Bohns Michalowski'?, Liane Esteves Daudt'

ABSTRACT

Introduction: Treatment of childhood acute lymphoblastic leukemia (ALL) is based
on risk stratification. This study aimed to assess the agreement between risk group
classifications in the different childhood ALL treatment protocols used in a referral
hospital in southern Brazil.

Methods: We retrospectively reviewed the medical records of patients aged 1 to
18 years with B-cell ALL treated at a hospital from January 2013 to April 2017. Agreement
between risk classifications was assessed by the kappa coefficient.

Results: Seventy-five patients were analyzed. There was poor agreement between
risk stratification by GBTLI 2009 and BFM 95 protocols (kappa=0.22; p = 0.003) and
by GBTLI 2009 and IC-BFM 2002 protocols (kappa=0.24; p = 0.002). Risk group
distribution was 13.3% for low risk, 32.0% for intermediate risk, and 54.7% for high
risk based on stratification by the GBTLI 2009 protocol, and 28.0% for low risk, 42.7%
for intermediate risk, and 29.3% for high risk based on stratification by the IC-BFM
2002 protocol. Overall survival was 68.6%.

Conclusion: This study provides numerous points to ponder about the treatment
of leukemia in Brazil. The percentage of patients classified as high risk in our
sample was higher than that reported in the international literature. This difference,
however, had no impact on overall survival, which was shorter than that reported
in the international literature.
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INTRODUCTION

Leukemia accounts for 30% of all cancers diagnosed in children younger
than 15 years, and 75% of these cases are diagnosed as acute lymphoblastic
leukemia (ALL)'. As in other childhood cancers, the survival of children and
adolescents with ALL has improved significantly over time2. The 5-year
survival rate for ALL increased from 60% to approximately 90% for children
aged < 15 years and from 28 to 75% for adolescents aged 15 to 19 years
between 1975 and 2010 in the United States®.

Much of this improvement is attributable to the tailoring of treatment to
the individual characteristics of each patient and of the disease and, more
recently, to novel targeted therapies®. For decades, groups that study childhood
ALL have used risk classification systems to allocate patients to treatment
regimens based on their estimated risk of treatment failure. That is, children
with favorable clinical and biological features receive less toxic therapy, while
more aggressive therapy is reserved for patients who are at higher risk of
relapse and less likely to survive in the long term?.

This stratification is possible using prognostic factors®. Early risk
classification systems were based only on clinical factors, such as age and
white blood cell count at diagnosis. Current classification systems include
the molecular characteristics of leukemic cells at diagnosis and response
to treatment. One of the methods used is the detection of minimal residual
disease (MRD). Currently, MRD is the most important prognostic factor for
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ALL in children’. Early response to chemotherapy,
with rapid reduction of leukemic cells, especially at
the end of remission induction therapy, is an important
indicator of a more favorable outcome and a lower
risk of relapse®.

In Brazil, most centers treating pediatric patients
with ALL base their treatment on the Berlin-Frankfurt-
Minster (BFM) group protocols or on the Brazilian
Cooperative Group for the Treatment of Childhood
ALL (Grupo Brasileiro de Tratamento da Leucemia
Infantil, GBTLI) protocols. At the hospital, two
different protocols were used between 2009 and
2017: treatment suggested by the GBTLI 2009
protocol and treatment regimen proposed by the
BFM group.

The present study aimed to describe the clinical
and laboratory profile, as well as the outcome of
patients with B-cell ALL (B-ALL) treated, and to assess
the agreement between risk group classifications
in patients classified according to the different
childhood ALL treatment protocols or regimens used
in the institution.

METHODS

Study population

We conducted a descriptive cross-sectional
epidemiological study with retrospective data collection
of 75 patients aged 1 to 18 years with B-ALL treated
from January 2013 to April 2017. All patients were
treated in the same hospital during the study period.

The patients’ medical records were reviewed for the
following data at the time of diagnosis and after initiation
of treatment: age; leukocyte count; central nervous
system (CNS) involvement; morphology of leukemic cells;
immunophenotyping; cytogenetics; molecular biology;
MRD by flow cytometry (FCM) and morphology at day
15 (D15) of induction; MRD by FCM and morphology at
the end of induction (D33/D35); risk stratification based
on the National Cancer Institute (NCI) criteria and on the
criteria of the BFM 95, Intercontinental (IC)-BFM 2002,
IC-BFM 2009, GBTLI 99, and GBTLI 2009 treatment
regimens/protocols (Table 1)*'5; occurrence of relapse
or death; current patient status; and date of last update.

Table 1: Risk classification according to the NCI criteria and to the BFM and GBTLI treatment regimens.

NCI criteria and

Risk groups

treatment regimens LR

IR HR

— Leukocytes < 50,000/mm3
NCI at diagnosis and age > 1 year
and < 10 years

—Age > 1 year and < 9 years;
— Leukocytes < 50,000/mm? at
diagnosis and < 5,000/mm? in
PB at D8;

— Absence of blasts in PB at
D14 and M1/M2 BM at D14;

— M1 BM at D28;

— Patients classified as LR
who during treatment meet the
requirements for inclusion in the
HR group will change groups.

GBTLI 99

- Age = ge |1 2009 D14 and/or

— Leukocytes <50,000/mm?;

— Negative CNS;

— No poor-prognosis
cytogenetics (BCR-ABL,

MLL rearrangement, and
hypodiploidy < 46 chromosomes).
True low risk:

GBTLI 2009

PB at D8 < 1,000 blasts/jL;
—BM at D15 = M1/M2 with
MRD-FCM (00.01 < 10%);
— D35 = M1 with MRD-

— Leukocytes > 50,000/mm? at
diagnosis and/or age 110 years

-Age < 1yearand 2ge <1 year
and fied as LR who during 3
at diagnosis;

- Slow response to treatment
(leukocytes = low resp3 at D7
of induction);

— Presence of blasts in PB

at D14;

— M3 BM at D14 and/or
M2/M3 BM at D28 and/or
evidence of extramedullary
leukemic involvement.

All of the previous criteria.

Rapid responders:

— D8 < 1,000 blasts/uL;

— BM at D15 = M1/M2 with MRD-
FCM < 10%; at D35 = M1 with
MRD-PCR < 1073

Slow responders:

— D8 >1,000 blasts/uL;

. PCR <1073, - .
— PB at D8 < 1,000 blasts/uL; — BM at D15 = M2/M3 with MRD-
— BM at D15 = M1 with MRD- FCM = BM
FCM < 0.01% and at D35 = M1 — D35 = M2/M3 with MRD-PCR
with MRD-PCR < 1073, PCR = 1073,
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Table 1: Continuagéo

NCI criteria and

Risk groups

treatment regimens LR

IR HR

— No criteria for high risk;

— Poor response to corticosteroids;

— No criteria for high risk; — And leukocytes ;ﬁ:gﬂgg-m atD33
BFM 95 ~ Leukocytes < 20,000/uL; < 20,000/uL; — And/or evidence of t(9;22)
Age at diagnosis between And/or age at or BCR-ABL-
1and 6 years; diagnosis < 1 year — And/or evidence of t(4;11) or
or = 6 years )
MLL-AF4 fusion gene.
— PB at D8 of
. . induction < 1,000 blasts/uL; — At least one of the
: '13%(?(; Elzstfsl/ni@“m - And age at diagnosis following criteria:
-Ar,1d age at dig r,1osis <1yearorz6yearsand/ —IRandBM atD15 = M3 (non-
on < 1 gOO blastg,/ L' D or leukocytes at diagnosis  standard risk and M3 at D15);
IC-BFM 2002 _ Leuk,oc tes at dig ’nosis = 20,000/uL; — Blasts in PB at D8 = Blasts in
< 20.000L. 9 -BMatD15=M1orM2; PBat
—An;j BMpat'D15 = M1 or M2: —AndBMatD33=M1or —-BM at D33 = M2 or M3;
—And BM at D33 = M1 ’ standard risk criteria, but — Presence of t(9;22) or t(4;11)
’ BM at D15 = M3; [MLL-AF4].
—BM at D33 = M1.
. . — IR and, if available: MRD-
~ D 8tDs: < 1,000 blastsl; FCM 10% or M3 BM at D15;
and < 69ye;rs_y — LR and, if available: MRD-
) o/ -
l‘Alfd initial 20.000/uL- Al oati A ECPI\Q Zt1I§8A)2’1,000 blasts/uL:
IC-BFM 2009 eukocytes , uL; - patients who are not — M2 or M3 BM at D33

— And if available: MRD-
FCM < 0.1% or M1/M2 BM
at D15;

—And M1 BM at D33.

— All criteria must be met.

stratified as LR or HR.

— Translocation 1(9;22) [BCR-
ABL] or t(4;11) [MLL-AF4];

- Hypodiploidy < ypodiploidy on
— Any one of these criteria is
sufficient to classify as HR.

BFM: Berlin-Frankfurt-Minster group; BM: bone marrow; CNS: central nervous system; CR: complete remission; D8: day 8 of induction; D15:
day 15 of induction; D33: day 33 of induction; FCM: flow cytometry; GBTLI: Brazilian Cooperative Group for the Treatment of Childhood Acute
Lymphoblastic Leukemia (Grupo Brasileiro de Tratamento da Leucemia Infantil); HR: high risk; IC: Intercontinental; IR: intermediate risk; LR:
low risk; M1: BM blasts < 5%; M2: BM blasts 5 to < 25%; M3: BM blasts = 25%; MRD: minimal residual disease; NCI: National Cancer Institute;

PB: peripheral blood; PCR: polymerase chain reaction.

Adapted from Smith et al.; Moricke et al.; Stary et al.; Schrappe et al.; Brandalise et al.; Scrideli et al.; Brandalise et al.®'4.

Exclusion criteria were patients with missing data
for risk stratification or those with non-B-cell ALL.

The study was approved by the Research
Ethics Committee (approval number: CAAE
55303916.5.0000.5327).

Data structure and statistical analysis

Sample size was calculated using WinPepi (v11.43).
Based on an expected kappa value of 0.8, a maximum
range of kappa of 0.28, a significance level of 5%,
and a prevalence rate of 47%', a sample size of
74 patients was required.

Data were entered into an Excel spreadsheet,
version 2016, and then exported to SPSS, version
20.0, for statistical analysis. Data were expressed
as absolute or relative frequencies and means,
medians, or percentiles. Survival curves were

194 Clin Biomed Res 2021;41(3)

estimated by the Kaplan-Meier method and compared
by the log-rank test. Overall survival was measured
from the date of the diagnosis of ALL to the date
of death or last contact. Event-free survival was
measured from the date of the diagnosis of ALL
to the date of relapse, refractoriness to treatment,
death, or last contact. Refractoriness was defined
as the failure to achieve a complete response after
regular chemotherapy.

The risk classifications of each protocol were
analyzed for agreement using the kappa coefficient,
and the results were interpreted according to the
different ranges of kappa values suggested by
Landis & Koch'”. Kappa values >0.75 indicate excellent
agreement, values <0.40 indicate poor agreement,
and values between 0.40 and 0.75 indicate fair to
good agreement. To calculate the kappa coefficient,

http://seer.ufrgs.br/hcpa
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we excluded the classifications based solely on the
NCI criteria and the classifications based on the
GBTLI 99 protocol criteria.

All data were updated to October 2017, and
a p-value <0.05 was considered significant.

RESULTS

A total of 75 patients aged 1-18 years with
a diagnosis of B-ALL were analyzed. Of these,
57.3% were male. Median age was 5 years; 25% of
children were younger than 3 years, while 25% were
older than 10 years. The main clinical and laboratory
characteristics at diagnosis are summarized in Table 2.

Table 2: Clinical and laboratory characteristics and risk
group distribution (N = 75).

Characteristics n %

Age
— Median, years (25th/75th percentile)

5
— Minimum/maximum (3/10)

117
Male 43 573
Initial leukocyte count (/mm3)
< 20,000 39 52
20,000 and 50,000 18 24
> 50,000 18 24
CNS
CNS 1 66 88
CNS 2 4 53
CNS 3 5 6.7
ALL subtypes
Pro-B ALL 3 4
Common-B ALL 70 93.3
Pre-B ALL 2 27
Karyotype
Normal 28
No metaphases growth 12
Hyperdiploidy 10
High hyperdiploidy 3
Low hypodiploidy 1
Almost diploid 3
t(1;19)(q23;p13) 2
t(4;11)(921;923) 1
(9;22)(q34;911) 8
Trisomy 21 2
Other changes: 3
46, XY, - 1, + mar [15]
46, XX, + 1der(1;16)(q10p10)[20]
46, XX, dup(1)(921932)[26]
Data not available 2

http://seer.ufrgs.br/hcpa

Table 2: Continuacao

Characteristics n %

Molecular biology

IKZF1 deletions 5

TCF3-PBX1 1

MLL rearrangement 1

ETV6-RUNX1 1

No molecular changes 45

No data available 22
Relapse 16

BM 9

Testis 2

CNS 5 21.3

BM + CNS 2

BM + lymph nodes 1
Deaths 17

Disease 9

In CR after CT 7 226

In CR after BMT 1
NCI criteria

LR 44  58.7

HR 31 413
GBTLI 99 classification

LR 37 493

HR 38 507
GBTLI 2009 classification

LR 10 13.3

IR 24 32

HR 41 547
BFM 95 classification

LR 23 307

IR 30 40

HR 22 293
IC-BFM 2002 classification

LR 21 28

IR 32 427

HR 22 293
IC-BFM 2009 classification

LR 8 10.7

IR 41 547

HR 26 347

ALL: acute lymphoblastic leukemia; BFM: Berlin-Frankfurt-Miinster
group; BM: bone marrow; BMT: bone marrow transplantation; CNS:
central nervous system; CR: complete remission; CT: chemotherapy;
GBTLI: Brazilian Cooperative Group for the Treatment of Childhood
Acute Lymphoblastic Leukemia (Grupo Brasileiro de Tratamento
da Leucemia Infantil); HR: high risk; IC: Intercontinental; IR:
intermediate risk; LR: low risk; NCI: National Cancer Institute.

Regarding karyotype, 73 (97.3%) patients had
available information. Of these, 28 (38.4%) had
a normal karyotype and 33 (45.2%) had an altered
karyotype; in 12 (16.4%) patients, no growth was
observed (no metaphases).

Clin Biomed Res 2021;41(3) 195
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Of the 75 patients, 53 (70.6%) had access to
immunomolecular analysis. In these cases, there were
five IKZF1 deletions, one TCF3-PBX1 fusion, one
MLL rearrangement, and one ETV6-RUNX1 fusion.

Sixteen (21.3%) patients relapsed, and 17 (22.6%)
patients died.

Risk classifications were compared between
protocols, and agreement was assessed by the kappa
coefficient. All kappa values were statistically significant.

There was poor agreement between GBTLI 2009
and BFM 95 protocols (kappa = 0.22; p = 0.003), and
between GBTLI 2009 and IC-BFM 2002 protocols
(kappa = 0.24; p = 0.002). The level of agreement
was fair between GBTLI 2009 and IC-BFM 2009
protocols (kappa = 0.44; p < 0.001) (Table 3).

Table 3: Agreement analysis of risk classifications between
GBTLI 2009 and BFM 95; GBTLI 2009 and IC-BFM 2002;
GBTLI 2009 and IC-BFM 20089.

GBTLI 2009 classification

Total
LR IR HR
LR 7 13 3 23
BFM.9.5 . IR 3 9 18 30
classification
HR 0 2 20 22
Total 10 24 41 75
LR 7 12 2 21
IC-BFM 2002 3 10 19 32
classification
HR 0 2 20 22
Total 10 24 41 75
LR 6 2 0 8
IC-BFM 2009 IR 4 20 18 42
classification
HR 0 2 23 25
Total 10 24 41 75

BFM: Berlin-Frankfurt-Munster group; GBTLI: Brazilian Cooperative
Group for the Treatment of Childhood Acute Lymphoblastic
Leukemia (Grupo Brasileiro de Tratamento da Leucemia Infantil);
HR: high risk; IC: Intercontinental; IR: intermediate risk; LR: low risk.

There was better agreement between risk
stratification by IC-BFM 2009 and BFM 95 protocols,
and between risk stratification by IC-BFM 2009 and
IC-BFM 2002 protocols. The kappa coefficient was
0.67 (p < 0.001) and 0.68 (p < 0.001), respectively.

There was an association between risk group
and death in cases stratified as high risk, regardless
of the treatment protocol used. The percentage of
deaths in patients classified as high risk according
to the risk classifications of GBTLI 99, GBTLI 2009,
BFM 95, IC-BFM 2002, and IC-BFM 2009 protocols
was 39.5% (p = 0.003; chi-square test), 36.6%
(p = 0.013; chi-square test), 54.5% (p < 0.001; chi-
square test), 54.5% (p < 0.001; chi-square test),
and 48.0% (p = 0.001; chi-square test), respectively.
There was also a significant association between high

196 Clin Biomed Res 2021;41(3)

risk and relapse: GBTLI 2009, 29.3% (p = 0.03; chi-
square test); and IC-BFM 2002, 45.5% (p = 0.003;
chi-square test).

The 4-year overall survival was 68.6%, regardless
of the treatment protocol used. Mean overall survival
was 45.2 months (standard error, 2.2 months).
The 4-year event-free survival was 66.6%. Mean
event-free survival was 44.7 months (standard error,
2.2 months) (Figure 1).

A

Figure 1: A: Estimated overall survival and; B: estimated
event-free survival of the 75 patients, regardless of protocol.
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DISCUSSION

Our results show that, as expected, there was
better agreement between risk classifications of the
BFM group, achieving substantial agreement, or nearly
excellent agreement, according to the interpretation
proposed by Landis & Koch'”. When risk stratification
was compared between BFM and GBTLI protocols,
the main differences were age and leukocyte count
at diagnosis.

Age =9 years, leukocyte count = 50,000/mm?, and
CNS involvement at diagnosis are considered high-
risk features by the Brazilian protocols, regardless
of the response to induction therapy'®. In the BFM
protocols, however, patients aged =6 years or with
leukocyte count = 20,000/mm? are initially classified
as intermediate risk in the absence of high-risk
cytogenetic and molecular abnormalities, and these
patients may be transferred to the high-risk group,
depending on their response to induction therapy.
CNS involvement does not change the initial risk
stratification. This may explain why, as demonstrated
in the present study, the Brazilian protocols tend
to have a higher percentage of patients classified
as high risk (Table 2).

Agreement was only moderate between risk
stratification by the GBTLI 2009 and IC-BFM 2009
protocols, although both protocols have already
incorporated the concept of MRD into their risk
classification systems. A possible explanation is
that MRD is assessed somewhat differently in these
protocols. While IC-BFM 2009 considers MRD only
at D15 of induction by FCM, GBTLI 2009 considers
MRD at D15 by FCM and MRD at D35 by polymerase
chain reaction (PCR)'>'5. However, in the present
study, MRD was assessed only by FCMin all patients,
because the hospital does not have appropriate
technology for detecting MRD by PCR.

When the risk group distribution of our patients,
based on the GBTLI 2009, IC-BFM 2002 and IC-BFM
2009 protocols, was compared with the risk group
distribution published in the literature, we found a higher
percentage of high-risk patients (54.7%, 29.3%, and
34.7%, respectively, vs. 16.7% in the literature).
Furthermore, a lower percentage of low-risk patients
was observed using the risk classifications of the
GBTLI 2009 and IC-BFM 2009 protocols (13.3% and
10.7%, respectively, vs. 30.9% in the literature)'®118,

The 4-year overall and event-free survival rates
were 68.6% and 66.6%, respectively. These rates
are lower than recent international rates from clinical
trials conducted in North America and Western
Europe, which have reported event-free survival

http://seer.ufrgs.br/hcpa

rates of up to 85% and overall survival rates of up
to 90%'°. Some studies have even reported survival
rates above 90% for some specific subtypes treated
with risk-adapted therapy in B-ALL?.

In sum, the analysis of the present data showed
that there was a difference in risk stratification
depending on the treatment protocol or regimen used
in our institution. This difference, however, had no
impact on the overall survival of affected children.

This study provides numerous points to ponder
about the treatment of leukemia in our context.
The percentage of patients classified as high risk
in our sample was higher than that reported in the
international literature. In addition, although the
patients were treated in a referral hospital in southern
Brazil, which has specialized cancer treatment teams
and appropriate resources to ensure supportive care
for patients, survival rates were lower than those
reported in the literature. However, we must consider
that this center receives patients with serious clinical
presentation and worse prognosis more frequently,
due to the high specialized team. This may also
have contributed to the finding of a greater number
of patients classified as high risk. These data may
also be related to the lower survival rate.

Furthermore, the present study raises some
questions for future research: would study findings
result from a difference in the Brazilian pediatric
population with ALL? Are there regional variations
in the presentation of childhoodleukemia in Brazil?
Is there a genetic or molecular alteration more
prevalent among Brazilians that should be better
studied in a larger sample of patients?

Therefore, further prospective laboratory and
clinical studies are needed to explore the reasons
underlying these differences, and whether they
are sensitive to population or sample size, and to
investigate the impact of risk stratification on toxicity
and cure rates in our.

New approaches should probably improve diagnosis,
prognosis and precision medicine in our population.
For example, a study of genomic sequencing would
allow the identification of subtypes and genetic
alterations with prognostic importance and of their
potential role in risk stratification?'. These questions
need to be better explored in our context in larger
multicenter studies.

Data statement

All relevant data are within the paper and its Supporting
Information files.
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PROTOTIPO DE UMA CADEIRA TERAPEUTICA NEONATAL:
DESENVOLVIMENTO, CONFECGAO E APLICABILIDADE

PROTOTYPE OF A NEONATAL THERAPEUTIC CHAIR:
DEVELOPMENT, CONFECTION AND APPLICABILITY

Graziela Ferreira Biazus', Silvia Raquel Jandt', Cidia Cristina Kupke',

Rita C. Silveira??

RESUMO

Introdugao: A longa hospitalizagdo dos neonatos na Unidade de Terapia Intensiva
Neonatal tem como consequéncia o aumento dos riscos de alteragdes posturais
devido ao tempo prolongado dentro de incubadoras e bergos. O objetivo do estudo foi
desenvolver um dispositivo para promover uma alternativa de mudanga de decubito
denominada Cadeira Terapéutico Neonatal.

Métodos: Estudo qualitativo e descritivo de desenvolvimento e produgéo, aprovado
pelo Comité de Etica em Pesquisa com o n° 17-0254 e constituido por trés etapas:
desenvolvimento e confecgéo do prototipo; avaliagao da aplicabilidade do protétipo
por meio de um questionario de aplicabilidade, apds transcorridos 10 minutos do
posicionamento funcional; e definigdo do modelo e solicitagdo do pedido de invengao
pelo Instituto Nacional de Propriedade Industrial (INPI).

Resultados: Foram desenvolvidos e confeccionados dois modelos de prototipos
de Cadeira Terapéutica Neonatal. Vinte e oito colaboradores da equipe assistencial
responderam ao questionario: 82% consideram muito bom na avaliagdo no grau
de conforto e adaptacdo do neonato; 96% avaliaram como muito facil de realizar
o processo de higienizagdo. Onze (39,28%) colaboradores sugeriram promover
medidas de melhorias no cinto de segurancga. Definiu-se o modelo do invento e foi
feita a insergdo do pedido sob o numero BR 20.2020.005865 2 no INPI.

Conclusao: O modelo proposto promoveu uma alternativa de mudanga de postura,
tendo como caracteristica a aplicabilidade e a usabilidade.

Palavras-chave: Neonato; Posicionamento do paciente; Fisioterapia; Inovagcédo
tecnoldgica; Neuroprotegéo; Neonatologia

ABSTRACT

Introduction: The long hospitalization of neonates in the Neonatal Intensive Care
Unit has the consequence of increasing the risks of postural changes due to the
prolonged time inside incubators and cradles. The aim of the study was to develop
a device to promote an alternative for changing the decubitus position called “Neonatal
Therapy Chair”.

Methods: Qualitative and descriptive study of development and production, approved
Human Research Protection Office number 17-0254 — consisting of three stages: Stage
1- development and making of the prototype; Step 2- evaluation of the applicability
of the prototype through an Applicability Questionnaire, after 10 minutes of functional
positioning; Stage 3- definition of the model and request for an invention request by
the NIIP (National Institute of Industrial Property).

Results: Stage 1: two prototype. Stage 2: Twenty-eight employees of the assistance
team answered the questionnaire: 82% consider it very good in assessing the degree
of comfort and adaptation of the newborn; 96% rated it as very easy to carry out the
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cleaning process. Eleven (39.28%) employees suggested promoting measures to improve seat belts. Step 3: definition
of the model of the invention and insertion of the order under number BR 20 2020 005865 2 at NIIP.

Conclusion: The proposed model promoted an alternative posture change, having a characteristic of applicability and usability.

Keywords: Newborn; Patient positioning,; Physical therapy; Inventions; Neuroprotection; Neonatology

INTRODUGAO

Alonga hospitalizagcdo dos neonatos na Unidade
de Terapia Intensiva Neonatal (UTIN) tem como
consequéncia aumento dos riscos de alteragdes
posturais devido ao tempo prolongado dentro de
incubadoras neonatais e bergos. As intervengdes
posturais visam melhorar as aquisicbes motoras e
qualidade de vida'2. O posicionamento do neonato
deve ser um cuidado constante, pois envolve toda
a dindmica corporea, interferindo diretamente sobre
as funcgdes fisioldgicas primordiais, como a respiragéo,
a fungédo cardiaca e a circulagao cerebral®. Avariagdo
regular da postura e o posicionamento funcional correto
enquanto estratégias de cuidado podem atenuar as
anormalidades e as assimetrias posturais, favorecendo
o desenvolvimento da atividade motora adequada*®.

Estudo desenvolvido por Kochan et al. na Unidade
de Terapia Intensiva Neonatal do Children’s Hospital of
The King's Daughters in Norfolk, Virginia (USA), apresenta
“uma moldura em forma de cunha personalizada”
para elevar neonatos dentro das incubadoras modelo
Giraffe. Os pesquisadores avaliaram o efeito da
elevagao e do posicionamento da cabega da linha
média na funcao cardiopulmonar e na incidéncia de
Hemorragia Peri Intraventricular (HPIV). As principais
conclusdes foram que a posig¢éo elevada a 30 graus
e cabega na linha média nos primeiros 4 dias de vida
promove diminuigdo da probabilidade de HPIV grave
e melhora da sobrevida®. Em consonancia ao tema,
a Revisdo Sistematica realizada por Romantsik,
Calevo e Bruschettini’, relata a importancia de manter
os recém nascidos (RNs) prematuros posicionados
com a cabeca na linha média e decubito elevado nos
primeiros dias de vida com objetivo de neuroprotecao’.

Os RNs prematuros tém um risco aumentado
de paralisia cerebral, problemas motores e atrasos
cognitivos. Esses frequentemente apresentam
deficiéncias neurocomportamentais (autorregulagao,
controle do estado, desenvolvimento reflexo, tonus
muscular e movimento) que podem ser detectados
na idade equivalente a 35-40 semanas de gestacéo,
periodo da internacdo na UTIN. Desta forma,
recomenda-se promover alinhamento corporal
com as méos proximas da linha média e mudangas
posturais para evitar assimetrias?.

De acordo com a revisdo em Bases de Patentes
de criacdes como Orbit e Patents, INPI (Instituto
Nacional de Propriedade Industrial) e Google patents,
os pesquisadores nao encontraram um invento que
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apresentasse as caracteristicas necessarias para
promover alternativa de postura dos neonatos dentro
de incubadoras e bergos. Desta forma, pretendeu-
se desenvolver um invento denominado “Cadeira
Terapéutica Neonatal” para estabelecer uma postura
funcional que pudesse ser aplicavel na UTIN.

METODOS

Este estudo foi constituido pela populagao de
neonatos internados em uma UTIN nivel Il com
32 leitos e em uma UTIN nivel lll com 20 leitos, em
uma area urbana na regido Sul do Brasil. Trata-se de
um estudo qualitativo e descritivo de desenvolvimento e
producao, aprovado pelo Comité de Etica em Pesquisa,
sob o niumero 170254, de acordo com a resolugao
n® 466 de 2012, com formalizagdo de assinatura
do Termo de Compromisso de Utilizagdo de Dados
e apoio do Nucleo de Inovagéao e Transferéncia de
Tecnologia da mesma instituicéo.

Etapas do projeto

Etapa 1: Desenvolvimento e confecgao do
prototipo, elaboracdo de desenhos, planejamento
das dimensdes do produto conforme o tamanho
das incubadoras neonatais e dos bergos, selegao
do material a ser utilizado no invento.

Etapa 2: Avaliagado da aplicabilidade do protétipo
ocorreu por meio do preenchimento de um Questionario.
Este questionario foi elaborado pelas pesquisadoras
do estudo utilizando como referéncia Métodos de
Pesquisa de Tatiana Engel Gerhardt e Denise Tolfo
Silveira®, contendo perguntas de multipla escolha
sobre grau de conforto do neonato (ruim, bom,
muito bom), seguranga (ruim, bom, muito bom) e
adaptagcédo do neonato no dispositivo (ruim, bom,
muito bom), facilidade no manuseio (muito dificil, facil,
muito facil) e processo de higienizagéo (muito dificil,
facil, muito facil) e por fim, uma pergunta aberta,
permitindo ao informante responder livremente,
usando linguagem proépria e emitir opinides sobre
sua observagao.

Depois de aceite em participar da pesquisa e
assinatura do Termo de Consentimento Livre e
Esclarecido (TCLE), os avaliadores formados por
profissionais da satide anénimos alocados na UTIN,
preencheram o Questionario de Aplicabilidade apos
transcorridos 10 minutos do posicionamento funcional
do neonato na “Cadeira Terapéutica Neonatal’.
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Tempo estimado para ocorrer adaptagao do mesmo
no dispositivo.

Madlinger-Lewis et al.® desenvolveram um estudo
para avaliar os efeitos do posicionamento alternativo
em recém-nascidos prematuros em uma UTIN,
do qual recomendam a permanéncia de até duas
horas durante trés vezes na semana como proposta
terapéutica. Dessa forma, foi estipulado como critério
de permanéncia na “Cadeira Terapéutica Neonatal”
duas horas.

Critérios de participagdo dos neonatos
no estudo

Os critérios de inclusao para os neonatos serem
posicionados no dispositivo constituiram-se por
estar respirando em ar ambiente, sem utilizagcdo
de tecnologia assistiva como Ventilagdo Pulmonar
Invasiva ou Nao Invasiva, TCLE assinado pelos pais
e/ou responsaveis, sendo os mesmos informados
sobre os objetivos do estudo, assegurando
a liberdade de retirar o seu consentimento, se assim
o desejassem, em qualquer fase da pesquisa, sem
qualquer 6nus. Os critérios de exclusdo foram:
apresentar sinais de desconforto, instabilidade
hemodinamica, fototerapia, ou outro fator durante
o tempo em que o neonato estivesse na “Cadeira
Terapéutica Neonatal”, sendo recomendada sua
retirada imediata do estudo.

Intervengbes

A populagéo foi composta pelos recém-nascidos
internados em uma UTIN nivel Il e Ill. Foram
selecionados aleatoriamente para a amostra de
acordo com critérios de inclusdo 10 RNs prematuros
internados na UTIN no periodo entre Abril a Outubro
de 2018, estes foram posicionados no dispositivo
no turno da manha e/ou tarde, sempre apos
30 minutos do término da dieta. Cada RN foi testado
uma vez. O invento suporta o peso maximo de
4 quilos. Sendo avaliado o nivel de conforto como
alteragao dos sinais vitais (frequéncia cardiaca e
respiratéria, saturacdo de oxigénio no sangue) e
a Neonatal Infant Pain Scale (NIPS) composta por
6 indicadores de dor°.

Riscos do estudo

Caso ocorra a ndo adaptagéo do RN no dispositivo
como alteragdes dos sinais vitais e pontuagao igual
ou maior a4 na NIPS, este recebe indicagao imediata
da sua retirada.

Etapa 3: definicdo do modelo final e solicitagéo
do pedido de invencgao pelo INPI (Instituto Nacional
de Propriedade Industrial).

O Nucleo de Inovacado e Transferéncia de
Tecnologia do Hospital de Clinicas de Porto Alegre

http://seer.ufrgs.br/hcpa

e Herval Industria de Méveis, Colchdes e Espumas
Ltda colaboraram na execugéo das Etapas 1 e 3.

RESULTADOS

Dois prototipos com caracteristicas semelhantes
foram desenvolvidos na Etapa 1: cunha elevada
a 45 graus, espuma flexivel e tecido impermeavel,
cinto de seguranga com forma triangular (uma ponta
inferior fixa e duas pontas laterais moveis, nas regides
laterais dos quadris), com objetivo de estabilizar
a regido pélvica, prevenindo que o RN desliza-se
para baixo, parte interna do dispositivo com desenho
anatdmico e apoio cervical nas laterais.

Anterior a testagem, o dispositivo recebeu
avaliagao pelo departamento de Controle de Infecgao
da Instituicdo. Este departamento emitiu parecer
favoravel de utilidade e um guia de orientagbes para
0 seu processo de higienizacgéao.

Antes de colocar o dispositivo “Cadeira
Terapéutica Neonatal” dentro das incubadoras e
bercos, retira-se o colchao e deixa a plataforma
na posi¢cao horizontal, ndo sendo necessarias
fixacbes para estabiliza-lo.

Na Etapa 2, foram selecionados de acordo
com critérios de inclusdo dez recém-nascidos
prematuros internados na UTIN: com médias de
idade gestacional de 30 = 1 semana e de peso ao
nascimento de 1458 + 102 gramas. No momento do
posicionamento para a avaliagdo, o tempo médio
de internagéo estava em 2 meses e 15 dias, peso
médio de 2426 gramas e idade gestacional corrigida
38 semanas. Nenhum neonato foi excluido do estudo
por apresentar alterag¢des clinicas durante o periodo
do posicionamento funcional.

O Questionario de Aplicabilidade foi preenchido
por vinte e oito profissionais da saude anonimamente.
As respostas referentes ao grau de conforto, grau de
seguranga do dispositivo e adaptagdo do neonato
estao presentes na Tabela 1 e avaliagao sobre
facilidade no manuseio e processo de higienizagao
da “Cadeira Terapéutica Neonatal” apresentados
na Tabela 2.

Tabela 1: Resposta de profissionais da saude andénimos:
dados referentes ao grau de conforto, segurancga e
adaptagéo do neonato.

Grau de Graude Adaptacéao
Conforto Seguranga do neonato

Ruim 0 3(10.72%) 2 (8%)
Bom 5(18.8%) 16 (57.14%) 3 (10.7%)
23 (82.2%) 9 (32.14%) 23 (82.1%)

Muito Bom

Colaboradores

[ 0,
(n° Total) 28 (100%) 28 (100%)

28 (100%)
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Tabela 2: Resposta de profissionais da saude an6énimos:
dados referentes ao manuseio e higienizagao da “Cadeira
Terapéutica Neonatal”.

Manuseio Higienizagao
Muito dificil 1(3.57%) 0
Facil 6 (21.43%) 1(3.57%)
Muito facil 21 (75%) 27 (96,43%)

Colaboradores

0,
(n° Total) 28 (100%)

28 (100%)

Em relagdo a pergunta aberta, onze (39.28%)
profissionais de saude emitiram opinides sobre
promover medidas de melhorias no cinto de seguranca.

Na etapa 3 foram realizados os ajustes e defini¢cdo
do modelo final do invento: constituindo-se por
uma cunha elevada a 45 graus com acomodacéo
anatémica, altura entre 20 cm e 30 cm, comprimento
de 50 cm a 65 cm e largura entre 30 e 40 cm, medidas
possibilitando insercdo dentro das incubadoras e
bercos neonatais. Composto por espuma flexivel de
poliuretano de média densidade e revestida por tecido
impermeavel. A estrutura interna formada por um
desenho anatébmico, presenga de um apoio cervical
nas laterais para evitar deslocamento da cabecga e
cinto de seguranga com quatro pontas para sustentar
a regiao toracica e abdominal (Figuras 1 e 2).

Figura 1: Vista frontal da “Cadeira Terapéutica Neonatal”.
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Figura 2: Vista lateral da “Cadeira Terapéutica Neonatal”.

4: cinto de seguranga com quatro pontas; 5: apoio cervical nas
laterais; 6: desenho anatémico.

Apos o desenvolvimento do protétipo foi encaminhado
o pedido de patente para o INPI (BR 20 2020 005865 2)
em 24/03/2020. O modelo foi registrado na categoria
de modelo de utilidade, pois foi baseada no objetivo
de uso pratico, suscetivel a aplicagao industrial e
tem como resultado uma melhoria funcional no seu
uso e na sua fabricagao™.

DISCUSSAO

Foram encontrados na base de pesquisa Bases
de Patentes, INPI e Google patents, dois modelos de
utilidade que possibilitam posicionamento funcional
dos neonatos: sendo o modelo “Dispositivo Construtivo
Aplicada em Leitos Envoltério para Bebés e Criangas
Pequenas”, bergo de material acolchoado, sustentado
por uma estrutura articulavel semelhante a de uma
cadeira reclinavel, proporcionando um ambiente
confortavel, reproduzindo uma sensagao assemelhada
com a do ambiente intra-uterino, tendo como objetivo
auxiliar o desenvolvimento fisico, neuroldgico e na
prevencao de asfixia em decorréncia de refluxo
gastroesofagico, indicado para bebés acima de 2000 g.
No entanto, tem como principal desvantagem a dificil
técnica de higienizagdo e adaptagao dentro das
incubadoras neonatais, restrita apenas para bebés
acima de 2000 g, ndo aplicavel para bebés de baixo
peso ao nascimento'?.

O segundo modelo de utilidade encontrado na
literatura foi o dispositivo espanhol “Sistema de
Contencién y Estimulacién Sensorial para Bebés
Prematuros”, um sistema de contenc¢ao de estimulo
tatil para neonatos prematuros, possibilitando uma
contencdo em forma de “ninho”, tratando-se de
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um dispositivo robusto, mas nao permite elevagao
a 45 graus da cabeceira™.

Na busca pela estabilidade postural ou contencao
no ambiente extra-uterino, o neonato fixa-se através
de uma hiperextensao cervical, que atuara bloqueando
o desenvolvimento da mobilidade e co-contracao
dessa regido. Essa estabilizagdo postural anormal
pode acarretar bloqueios sequenciais nas regidoes
do ombro, pelve e quadris, determinando o atraso no
desenvolvimento motor. Um dos primeiros desafios
enfrentados por ele é a necessidade de lidar com
a organizagao de sua postura no ambiente extra-
uterino, sendo incapaz de realizar ajustes posturais
devido ao seu baixo tdnus muscular e a incapacidade
de seus sistemas de organizagado'. Desta forma,
o modelo do protétipo “Cadeira Terapéutica Neonatal”
difere dos modelos apresentados na literatura e em
bases de patentes por apresentar uma alternativa
de mudanca postural e ajuste postural adequado.

De acordo Alpino et al. o controle postural estavel
forma a base para organizar e executar o movimento
voluntario. E importante para a interagéo social
€ a comunicagao precoce, pois serve como uma
interface com o mundo externo para percepgao e
acao's. Desta forma, foi desenvolvido um invento
que facilita as modificagdes posturais dos neonatos,
pretendendo solucionar as dificuldades encontradas de
posicionamento no leito. Este modelo visa promover
conforto, estabilidade fisiol6gica e comportamental,
objetivando facilitar a biomecéanica diafragmatica,
melhora do sincronismo toracoabdominal, bem como
controle postural e alinhamento da cabega.

Estudos como de Bijl-Marcus et al.'®, Kochan M et al.®
e Bass'’ relatam a importancia do posicionamento
do RN prematuro a 30 graus com objetivo de manter
adequado fluxo sanguineo cerebral. Além desse
objetivo, a escolha de desenvolver um dispositivo
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INCREASED SYSTEMIC |IL-6 LEVELS POINT TO
INFLAMMATION AS A DETERMINANT OF RENAL CELL
CARCINOMA DEVELOPMENT

Giovana Cechim’, Joel Henrique Ellwanger', Valéria de Lima
Kaminski', Milton Berger?, José Artur Bogo Chies'

ABSTRACT

Introduction: Renal cell carcinoma (RCC) is one of the most prevalent kidney
tumors. Inflammation is believed to be a key factor in its progression and spread since
inflammatory markers are generally associated with poor prognosis in RCC patients.
Cytokines are cell communication molecules involved in both healthy and pathological
processes, including tumor growth and progression. Recent findings suggest that
cytokine level measurements could be used for cancer monitoring and prognosis.

Methods: This study characterized and compared the levels of different cytokines
associated with the classical Th1, Th2, and Th17 immune responses in plasma samples
from RCC patients (n = 25) and healthy controls (n = 29). Cytokine levels (IL-2, IL-4,
IL-6, IL-10, TNF-q, IFN-y, and IL-17A) were evaluated by flow cytometry using a BD
Cytometric Bead Array (CBA) kit.

Results: No statistical differences in systemic IL-2, IL-4, IL-10, IL-17A, TNF, and INF-y
levels were observed between RCC patients and controls (p > 0.05). However, higher
systemic IL-6 levels were observed in RCC patients (p = 0.0034).

Conclusions: This study highlights the importance of assessing the impact of IL-6
on RCC pathogenesis and its potential role as a biomarker of disease progression.

Keywords: CBA; Cytokines; IL-6; Inflammation; Renal cancer

INTRODUCTION

Inflammation is one of the hallmarks of cancer biology'. Inflammatory
processes have been associated with cancer-related mechanisms such as
the proliferation and survival of malignant cells, angiogenesis, and metastasis?.
Moreover, there is evidence showing a cytokine-mediated link between
inflammation and cancer®. In the context of renal cell carcinoma (RCC),
the presence of inflammation is generally associated with poor prognosis*®.
In addition to resistance to chemotherapy and radiation, features of RCC include
an absence of early warning symptoms and variable clinical manifestations®.

T-helper (Th) lymphocytes show heterogeneous cell populations, playing
essential roles in the immune system. These cells promote cell-mediated
immunity by inducing pro- or anti-inflammatory reactions mainly through the
secretion of different sets of cytokines that determine the direction of the
immune response’. Interleukins (ILs) are a subset of cytokines that allow
for both cell-signaling in the immune system and the generation of a tightly
controlled and specific immune response. Distinct immune cell subsets, such
as Th1, Th2, and Th17, produce and secrete ILs that will locate and attach
to specific targets via cell surface receptors, triggering a cascade of events
within the target cell and ultimately altering its behavior. In this context,
ILs play a variety of immunomodulatory roles and can induce the maturation,
differentiation, migration, and adhesion of immune cells?.
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The importance of pro-inflammatory mediators
in the development of renal cancer has been
increasingly recognized in recent years. An adequate
microenvironment for tumor growth and development
encompasses the inflammation-mediated recruitment of
leukocytes, expression of tumor-promoting chemokines
and cytokines, and induction of an angiogenic switch
for tumor blood supply?®. Inflammatory molecules
can also mediate cell communication to favor tumor
development, illustrating the crucial role of cancer-
related inflammation. As they grow, solid malignant
masses often lose their blood supply, resulting in
inadequate oxygen and nutrient levels and leading to
necrotic cell death and the release of pro-inflammatory
mediators. This phenomenon establishes a cycle that
induces neo-angiogenesis, allowing for the continued
growth of remaining cancer cells®.

Interestingly, tumor progression requires strategies
to avert immune system recognition through the
establishment of an adequate tumor microenvironment™,
Tumors can secrete factors that suppress and disrupt
T-cell responsiveness, including immunosuppressive
cytokines''. Another immune escape mechanism
found in tumors involves the adaptive immune
response®. ILs in the tumor microenvironment interact
with various biomolecules and cell subpopulations,
such as cancer stem cells, microRNA, epithelial-
mesenchymal transition markers, and transcription
factors'. These interactions have been translated
into several cytokine-based approaches for cancer
monitoring and therapy.

Although cytokines are mainly involved in the
tumor microenvironment, systemic inflammation
levels can also provide important information on
tumor and cancer progression?. According to the
literature, plasma levels of inflammatory cytokines
are associated with poor prognosis in patients with
RCC2'215, The comprehension of the biological impact
of individual cytokines on tumor progression is essential
for the development of new biomarkers and possibly
new therapeutic targets. Thus, considering the role
of cytokines in cancer and the recent advances in
RCC progression monitoring, the aim of this study
was to evaluate the plasma levels of Th1, Th2, and
Th17 cytokines in pre-treatment patients with RCC
and healthy controls.

METHODS

Patients and ethical concerns

Pre-treatment patients diagnosed with RCC (Cancer
group, n = 25) were recruited at the Urology Service
of the Hospital de Clinicas de Porto Alegre, located in
the metropolitan region of the state of Rio Grande do
Sul (southern Brazil). The diagnosis of renal cancer
was confirmed by imaging and histopathological

206 Clin Biomed Res 2021;41(3)

analysis. Healthy individuals with no cancer history
(Control group, n = 29) were also recruited in southern
Brazil. These participants had a similar age to the
individuals in the RCC group. This study was approved
by the ethics committees of the Hospital de Clinicas
de Porto Alegre and Universidade Federal do Rio
Grande do Sul (CAAE No. 11858512.3.0000.5327).
All participants signed a consent form in accordance
with Resolution No. 466/2012 from the Ministério
da Saude’.

Tumor classification and plasma samples

Tumors were classified by histopathological
analysis according to two systems: |. Fuhrman
System'’; briefly lesions are classified into four
grades (G1, G2, G3, and G4) according to nuclear
size and presence of nucleoli'. [l. TNM Classification
of Malignant Tumors/TNM staging; originally proposed
by Denoix'®, this system is adopted by the Union
for International Cancer Control (UICC)®. “T” refers
to the primary tumor, “N” refers to regional lymph
node involvement, and “M” refers to the presence or
absence of distant metastasis?. This system classifies
primary tumors (T) into four stages according to
their size and extent. Each stage can be divided into
subcategories (a, b, ¢). For this study, we considered
only the primary tumor (T) classification, since N and
M classifications were unavailable or not applicable
to many of the tumors investigated.

Plasma samples were obtained from peripheral
blood by centrifugation, after which the samples were
kept under refrigeration (-80°C) until the cytokine
analyses. Of note, samples of individuals from the
Cancer group were collected at the hospital on the
day of tumor excision, prior to any other treatment.

CBA analysis

Cytokine levels were evaluated by flow cytometry
using the BD Cytometric Bead Array (CBA) Human
Th1/Th2/Th17 Cytokine kit (Catalog No. 560484, BD
Biosciences, San Jose, CA, USA) at the Laboratory of
Immunobiology and Immunogenetics (UFRGS, Brazil).
This kit allows for the simultaneous detection of the
following cytokines: IL-2, IL-4, IL-6, IL-10, TNF-q, IFN-y,
and IL-17A. CBA analysis was performed using plasma
samples, according to the manufacturer’s instructions.
The FCAP Array software (BD Biosciences) was used
to analyze the raw data obtained with the FACSDiva
software (BD Biosciences). Cytokine levels were
expressed in pg/mL.

Statistical analysis

Once age was confirmed to be normally distributed,
it was compared between groups using unpaired
t-tests. Sex ratios were compared using Pearson’s
chi-square with Yates’ correction. Cytokine levels did
not show a normal distribution and were therefore
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compared through non-parametric tests. The Kruskal-
Wallis test was used for comparisons involving three
groups and the Mann-Whitney U test was used for
comparisons between two groups. A p-value < 0.05
was defined as statistically significant. The analyses
were performed using WINPEPI?' and GraphPad
Prism 5.01 (GraphPad Software, Inc., San Diego, CA,
USA). The latter was also used for plotting graphs.

Table 1: Characteristics of participants included in the study.

RESULTS

Table 1 shows the age and sex distribution of
both groups. Neither variable differed significantly
between the Cancer and Control groups
(p > 0.05). Table 1 also shows the distribution of
tumors according to TNM staging. The Fuhrman
classification could not be made in three cases
due to unavailable data.

Characteristic

Cancer group

Control group

(n = 25) (n =29) p-value
Age, years; median (IQR) 58.00 (50.00-62.50)  51.00 (45.50-57.50) 0.1246°
Male 14 (56.00) 14 (48.28)
0, C
Sex, n (%) Female 11 (44.00) 15 (51.72) 0.769
T1a 11 (44.00) -
TNM staging, n (%) T1b 5(20.00) -
T3a 9 (36.00) -
G1 1(4.55) ]
G2 13 (59.09) -
0,
Fuhrman System, n (%a) G3 6 (27.27) )
G4 2 (9.09) ]

IQR: interquartile range; n: sample size; a: based on n = 22; b: Unpaired t-test; ¢: Pearson’s chi-square with Yates’ correction.

Table 2 shows the levels of IL-2, IL-4, IL-6, IL-10,
TNF-q, IFN-y, and IL-17Ain both groups. IL-6 levels
were significantly higher in the Cancer group compared

to the Control group (p = 0.0034). No statistically
significant differences were observed between the
groups on any of the other cytokines (p > 0.05).

Table 2: Cytokine levels in cancer group and control group.

Cancer group Control group p-value

Cytokine pg/mL, median (IQR) pg/mL, median (IQR) Whi
(n = 25) (n = 29) (Mann-Whitney U test)
IL-2 0.0 (0.0-0.14) 0.0 (0.0-0.0) 0.7300
IL-4 0.0 (0.0-0.0) 0.0 (0.0-0.075) 0.2389
IL-6 2.30 (1.06-4.47) 0.85 (0.65-1.72) 0.0034
IL-10 0.78 (0.17-1.60) 0.58 (0.305-0.765) 0.2414
IL-17A 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.4543
TNF 0.0 (0.0-0.83) 0.0 (0.0-0.68) 0.6286
IFN-y 0.0 (0.0-0.135) 0.0 (0.0-0.02) 0.2868

IQR: interquartile range. Significant p-value is shown in bold.

Since only IL-6 and IL-10 showed median
values > 0 pg/mL, these two cytokines were chosen
for subsequent analyses involving the stratification
of individuals in the Cancer group according to TNM
staging and Fuhrman grades. Patients with Fuhrman
grades G1 and G2 were included in one group while

http://seer.ufrgs.br/hcpa

those with grades G3 and G4 were placed in a second
group. This procedure was adopted due to the
small number of individuals classified as G1 (n = 1)
and G4 (n = 2). However, no statistically significant
differences (p > 0.05) were found in IL-6 and IL-10
levels between tumor grade groups (Figure 1).
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Figure 1: Comparison of IL-6 and IL-10 levels in cancer patients according to TNM (n = 25) and Furhman scale (n = 22).

Kruskal-Wallis test was used for comparisons between TNM stages. Mann-Whitney U test was used for comparisons

between Furhman grades.

DISCUSSION

In this study, we measured plasma levels of IL-2,
IL-4, IL-6, IL-10, IL-17A, TNF, and IFN- a in patients
with renal cancer. Our results indicated that IL-6 levels
were increased in RCC patients in the pre-treatment
stage. However, these levels did not differ between
patients with tumors of different histopathological grades.

Inflammation plays an important role in the
initiation of malignant transformation and cancer
progression?®22, Furthermore, the presence of
inflammatory cytokines such as TNF-a and IL-6 can
increase the invasive capacity of malignant cells?325,
In this study, only IL-6 was present at significantly
higher levels in renal cancer patients compared to
controls. This result adds to the growing evidence of
the role of IL-6 in the development and progression
of renal cancer®?’. IL-6 promotes cell proliferation,
migration, and invasion mainly by the activation of
transcription factors STAT3 and NF-kB?%3', |L-6 has
also been found to modulate angiogenesis in RCC
by increasing the expression of HIF1a and VEGF?2,

IL-6 is a pro-inflammatory cytokine with multiple
immune regulatory functions. It is produced by

208 Clin Biomed Res 2021;41(3)

a variety of cells, including macrophages, T and
B cells, fibroblasts, endothelial cells, and epithelial
cells, particularly renal mesangial and tubular cells'?33.
IL-6 function is largely mediated by two membrane
proteins: an 80 kDa binding receptor (IL-6R) and
the signal transducer gp130 protein. The soluble
IL-6 receptor gp80 (sIL-6R) binds to circulating IL-6
molecules forming the IL-6/sIL-6R complex, which can
then bind to and activate the gpl30 transducer chain
in any cell expressing the gp130 receptor subunit3.

Considering the link between inflammation and
cancer, itis important to highlight that renal carcinoma
cells exposed to hypoxia can secrete IL-6, and
increased local IL-6 expression promotes carcinoma
cellinvasion™. Indeed, elevated IL-6 mRNA expression
levels and IL-6 secretion have been detected in
primary RCC tissues®. In this same direction, IL-6
mRNA and IL-6 protein receptors have been identified
in both primary RCC cultures and established RCC
cell lines®%. In a study by Sakai et al.*%, high serum
levels of IL-6 were observed in patients with RCC
both before and after nephrectomy. The presence
of abnormally high IL-6 serum levels in patients with
metastatic RCC has been suggested as a potential
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independent prognostic factor for these individuals™.
Blay et al.*” investigated the potential role of circulating
IL-6 in the paraneoplastic inflammatory and cholestatic
syndrome associated with metastatic RCC. In their
study, a correlation between the presence of serum
IL-6 and systemic symptoms was observed, as were
increased serum levels of C-reactive protein and
haptoglobin®. Costes et al.3® showed a correlation
between the size and stage of RCC with serum
IL-6 concentration. Also, IL-6 levels correlated with
a worse prognosis in patients with metastatic RCC*°.
Of note, in our study, the patient with the highest IL-6
levels was also the only one with metastasis, presenting
with lymph node involvement. This corroborates
the previously mentioned association between IL-6
and a higher invasive capacity of malignant cells.
Thus, the measurement of IL-6 plasma levels in
patients with metastatic renal cancer might represent
a complementary approach to the evaluation or
prediction of the response to immunotherapy.
Importantly, the most common drugs used in the
treatment of metastatic renal cancer (for example,
Sunitinib, Bevacizumab, Pazopanib and Sorafenib)
inhibit tyrosine kinase and STAT3 signaling pathways,
both of which can be directly activated by IL-64041,
The IL-6/sIL-6R complex has been implicated
in various deleterious effects of IL-6 in chronic
inflammatory diseases and cancer®. This could
explain the elevated levels of this IL in RCC and
other cancer types, with and without metastasis,
observed by our group and other researchers. In the
tumor microenvironment, tumor endothelial cells
up-regulate the expression of gp130, down-regulate
the expression of membrane-bound IL-6R, and are
targeted by the IL-6/IL-6sR complex, which leads to
cell proliferation, inhibition of apoptosis, and enhanced
carcinogenesis*. Furthermore, as gp130 is expressed
in almost every human cell, the IL-6/sIL-6R complex
can affect many circulating cells, which can further
explain the high levels of this IL in RCC, other types
of cancer, and chronic inflammatory diseases®43.
In conclusion, considering the important role
of IL-6 in the establishment and maintenance of
renal cancer, immunotherapeutic drugs that directly
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SUBJECTIVE GLOBAL NUTRITIONAL ASSESSMENT:
APPLICABILITY IN CHILDREN AND ADOLESCENTS WITH
MALIGNANT TUMORS

Kellen Benites Nemetz', Laura de Carvalho Bastos Domingues?,
Lauro José Gregianin'®, Luciane Beitler da Cruz?

ABSTRACT

Introduction: This study investigated the applicability of the Subjective Global Nutritional
Assessment (SGNA) tool to evaluate the nutritional status of pediatric cancer patients.

Methods: This was a multicenter, observational cohort study of infants, children,
and adolescents diagnosed with malignant tumors. Participants were evaluated at the
moment they were diagnosed with a malignant tumor (EV1) and at the third month
of treatment (EV2). Objective data were collected and the SGNA questionnaire was
applied. Correlation between the methods was performed using the Kendall test.

Results: We evaluated 216 patients at EV1 and 172 patients at EV2. During EV1,
7% of patients presented with some degree of malnutrition, according to objective
measures, and 35.7% according to the SGNA. During EV2, they presented 6.4% and
26.8%, respectively. The SGNA showed ability to diagnose more malnutrition than
objective indicators and the agreement found between both methods was moderate
and weak. We observed a significant correlation between the SGNA and the nutritional
indicators (p = <0.002), thus proving its efficacy in assessing nutritional status.

Conclusion: The SGNA was applicable for evaluating the nutritional status of children
and adolescents diagnosed with malignant tumors, and effective in tracking malnutrition
prevalence when compared to objective nutritional assessment methods.

Keywords: Tumor; Pediatrics; Nutritional status; Nutritional assessment

INTRODUCTION

Noncommunicable diseases (NCDs) are the leading cause of morbidity
and mortality worldwide. Cancer is an NCD and represents a major public
health problem in both developed and developing countries’. In Brazil,
an estimated 420,000 new cancer cases were diagnosed between 2018 and
2019. For young children and adolescents, there were an estimated 12,500 new
cases. According to these estimates, the southeast and northeast regions
showed the highest incidence (5,300 and 2,900, respectively), followed by
the midwest, with 1800 new cases, the southern region, with 1,300, and the
northern region, with 1,200 new cases'?3.

Malnutrition in children and adolescents undergoing cancer treatment is
a poor prognostic factor. Cancer treatment itself predisposes patients to loss
of appetite, increased basal metabolism, fever, and infection, which, in turn,
may favor depletion of nutritional status (NS), thus delaying antineoplastic
treatment and increasing the average length of hospital stay*®.

Our group observed that the NS assessment protocol in pediatric cancer
patients is based only on objective parameters. However, objective measures
in the clinical setting are at times difficult to perform and may be biased, such
as in the presence of large tumors or during periods of hyperhydration®. Thus,
there is a need for new nutritional assessment tools that evaluate children and
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adolescents diagnosed with cancer beyond objective
measures to better screen for nutritional risk.

In 1987, Detsky et al."%, recommended the
Subjective Global Assessment (SGA) evaluation for
adults. Subsequently, in 2007, Secker & Jeejeebhoy
proposed another tool called the Subjective Global
Nutritional Assessment (SGNA) for pediatric populations.
This method was proven valid for evaluating children
and adolescents at nutritional risk associated with
postoperative complications and longer hospital stays".
In 2015, Carniel et al.’? validated this instrument for the
Brazilian population, and it has since been tested in
a general pediatric population at a hospital in southern
Brazil. The SGNA was proven a valid and reliable
method for the evaluation of NS when compared to
traditional methods based only on anthropometric
parameters''2. Since then, the SGNA was also
tested in different pediatric subspecialties to verify its
effectiveness in screening for malnutrition, similarly
to the objective nutritional assessment method.
The subjective evaluation has been effective in the
perception of nutritional changes, working as an auxiliary
method for the nutrition professional in the identification
of patients who would benefit from early nutritional
intervention''4. To improve knowledge of this method,
the present study tested whether the SGNA could be
applied to a pediatric oncology population, comparing
the SGNA scores to the anthropometric parameters
currently used in the clinical setting. Thus, the purpose
of this study was to evaluate the applicability of the
SGNA questionnaire in evaluating the NS of infants,
children, and adolescents soon after the diagnosis of
a malignant tumor and during 3 months of treatment.

METHODS

Study design and location

This was a multicentric, observational cohort study
with primary data collection, which was conducted
at the Pediatric Oncology Services of the Hospital
de Clinicas de Porto Alegre, the Hospital da Crianga
Santo Anténio, and the Hospital da Crianga Conceigao
in Porto Alegre, state of Rio Grande do Sul.

Population

Patients between 30 days and 18 years of age, of
both sexes, who were diagnosed with malignant tumors
and began treatment in either one of the 3 hospitals,
were invited to participate in the study. Exclusion
criteria included (1) diagnosis of recurring malignant
tumors, (2) terminal iliness, (3) pregnancy, (4) delayed
neuropsychomotor development, (5) underlying
chronic pathologies (congenital malformations, innate
metabolism errors, heart disease, neuropathy, liver
disease), (6) impossibility to collect anthropometric
data, and (7) not being able to speak Portuguese.

http://seer.ufrgs.br/hcpa

Sample size

Asample of 216 patients was collected continuously
from December 2016 to December 2018. The study
sample size was calculated using WINPEPI,
version 11.43. Considering a 90% statistical power,
significance level of 5%, and a —-0.23 (Kendall)
correlation obtained in the SGNA validation, according
to Carniel et al.’?, the minimum total sample size
should be 210 subjects, already accounting for 10%
of losses and refusals.

Study variables

Demographic information and identification were
collected from participants and their legal guardians.
Weight and height measurements were performed
according to the Technical Standard of the Food and
Nutrition Surveillance System (Norma Técnica do
Sistema de Vigilancia Alimentar e Nutricional)'s, with
INMETRO-certified digital scales and stadiometers.
Circumference and skinfolds were measured according
to the Brazilian Society of Pediatrics Manual'é. Arm
circumference was measured with an inelastic,
retractable tape measure, in millimeters; and tricipital
and subscapular skinfold thickness were measured
with a Lange (US) or Cescorf (Porto Alegre, Brazil)
scientific plicometer. To obtain the values of upper
arm muscle circumference, the formula proposed by
Frisancho was employed'’. The measures weight-
for-age (W/A), height-for-age (H/A), weight-for-
height (W/H), and body mass index-for-age (BMI/A)
for children under 5 years of age were calculate
using the World Health Organization (WHO) Anthro
software (version 3.2.2), and the WHO Anthro Plus
software (version 1.0.4), for children 5 years of age or
older. The percentiles and Z-scores were interpreted
according to cutoff points defined by the World
Health Organization'®'®'®, The objective nutritional
assessment was performed by analyzing the set of
nutritional indicators mentioned above.

The “SGNA Questionnaire for Infants and Children
Under 2 Years” and the “SGNA Questionnaire for
Adolescents and Children Over 2 Years” were applied
to patients and/or the parent/guardian to collect data
from clinical history, weight and height history, parents’
height, food intake, and recent changes, as well as
physical examination (muscle mass, subcutaneous
fat, and edema). Children and adolescents were
classified as well nourished, moderately malnourished,
or severely malnourished. The questionnaires and
the scores for each classification are attached to the
instrument validation article'2.

Logistics

Data collection, and objective and subjective nutritional
assessments were performed by 2 nutritionists, who
were familiar with the same research study protocol.
The first evaluation (EV1) was performed soon after
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the diagnosis of malignant tumor in the patient’s
primary hospital. The second evaluation (EV2) was
performed during the third month of treatment, and
occurred either during hospitalization, during outpatient
appointments at the patient’s primary hospital, or at
private clinics. Data regarding EV1 and EV2 could
be collected within 15 days of the established data
collection time points.

Statistical analysis

Statistical analysis was performed using the SPSS
software (Statistical Package for Social Sciences),
version 21.0. Quantitative variables were described
by their mean and standard deviation or median and
interquartile range; and the Shapiro-Wilk test was
performed to assess normal distribution. Categorical
variables were described by absolute and relative
frequencies. To verify association between continuous
variables, the Spearman correlation coefficient and the
Student’s t test for paired samples were employed.
Proportions between groups were compared using
Pearson’s chi-square test with a prevalence ratio
of 95%. The association between the assessment
methods was evaluated by the Kendall rank correlation
coefficient. Comparisons between the categorical
variables during both time points, labelled as EV1
and EV2, were performed using the McNemar test.
In all analyses, significance was established at 5%.

Ethical considerations

This study was performed according to the national
ethics guidelines (NR 466/2012) of the Brazilian National
Health Council?®®. The Research Ethics Committees of
each participating hospital evaluated and approved
the study design (Grupo Hospitalar Conceigéao:
approval number 1.931.294; Hospital de Clinicas de
Porto Alegre: approval number 1.815.232; Hospital da
Crianga Santo Antonio: approval number 1.878.494).
Signed informed consent was obtained by all study
participants (patients or their legal guardians).

RESULTS

A total of 216 assessments were performed at
the moment of diagnosis of a malignant tumor (EV1)
and 172 evaluations were performed during the third
month of treatment (EV2).

Most patients were aged 2-10 years and boys
were more prevalent than girls in both EV1 and EV2.
The most prevalent diagnosis was lymphohematopoietic
neoplasms. Most patients in EV1 reported hypocaloric
food intake, one or more gastrointestinal symptoms,
and restriction to strenuous activities. During EV2,
there were improvements in all of these conditions,
but only the improvement in gastrointestinal symptoms
was statistically significant (p = 0.027), as described
in Table 1.

Table 1: Clinical and nutritional characteristics at diagnosis (EV1) and after 3 months of treatment (EV2).

Indicators EV1 EV2 p
Sample size, n 216 172
Age, months 72 [31 - 140] 76 [37 — 146] 0.135
< 2 years 38 (17.6%) 26 (15.1%)
2-10 years 118 (54.6%) 97 (56.4%)
> 10 years 60 (27.8%) 49 (28.5%)
Sex -
Female 87 (40.3%) 69 (40.1%)
Male 129 (59.7%) 103 (59.9%)
Diagnosis -
Lymphohematopoietic neoplasms 143 (66.2%) 113 (65.7%)
Neuroblastoma 19 (8.8%) 15 (8.7%)
Wilms’ tumor 15 (6.9%) 13 (7.6%)
Retinoblastoma 12 (5.6%) 9 (5.2%)
Bone tumors 11 (5.1%) 10 (5.8%)
Other abdominal tumors 6 (2.8%) 5(2.9%)
Soft tissue sarcoma 5(2.3%) 4 (2.3%)
Germ cell tumors 4 (1.9%) 2 (1.2%)
Nasopharyngeal tumors 1(0.5%) 1 (0.6%)
Food consumption 0.064
Adequate 95 (44%) 93 (54.1%)
Hypocaloric 98 (45.4%) 59 (34.3%)
Low intake 23 (10.6%) 20 (11.6%)
Gastrointestinal symptoms 0.027
No symptoms 92 (42.6%) 98 (57%)
One or more symptom, not daily 105 (48.6%) 67 (39%)
Several symptoms, daily 19 (8.8%) 7 (4%)
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Table 1: Clinical and nutritional characteristics at diagnosis (EV1) and after 3 months of treatment (EV2).

Functional capacity
No dysfunction
Restricted
Little or no activity
Subcutaneous fat loss
No loss/mild loss
Moderate loss
Severe loss
Muscle mass loss
No loss/mild loss
Moderate loss
Severe loss
Edema
None
Moderate
Severe
Objective nutritional assessment
Severely malnourished
Mildly malnourished
At risk for low weight
Well-nourished
At risk for being overweight
Overweight
Obese
Severely obese
Circumference and skinfolds
AC (n=189)
Adequate
Below expected
TST (n =184)
Adequate
Below expected
UAMC (n = 184)
Adequate
Below expected
SST (n = 180)
Adequate
Below expected
SGNA
Well-nourished
Moderately malnourished
Severely malnourished

87 (40.3%)
104 (48.1%)
25 (11.6%)

189 (87.5%)
20 (9.3%)
7 (3.2%)

189 (87.5%)
19 (8.8%)
8 (3.7%)

215 (99.5%)
1 (0.5%)

6 (2.8%)
9 (4.2%)
6 (2.8%)

116 (53.7%)

30 (13.9%)
26 (12%)
21 (9.7%)
2 (0.9%)

165 (87.3%)
24 (12.7%)

165 (89.7%)
19 (10.3%)

160 (87%)
24 (13%)

164 (91.1%)
16 (8.9%)

139 (64.3%)
65 (30.1%)
12 (5.6%)

0.297
86 (50%)
66 (38.4%)
20 (11.6%)
0.166
151 (87.8%)
19 (11%)
2 (1.2%)
0.096
150 (87.2%)
21 (12.2%)
1(0.6%)
0.500
170 (98.8%)
2 (1.2%)
0.588
3 (1.7%)
8 (4.7%)
9 (5.2%)
96 (55.8%)
16 (9.3%)
21 (12.2%)
15 (8.7%)
4 (2.3%)

1.000
142 (89.9%)
16 (10.1%)
0.549
141 (93.4%)
10 (6.6%)
0.581
134 (89.3%)
16 (10.7%)
0.065
141 (96.6%)
5(3.4%)
0.426
126 (73.2%)
39 (22.7%)
7 (4.1%)

CNS: Central nervous system; SGNA: Subjective global nutritional assessment; AC: Arm circumference, adequate if percentile > 5; TST: Tricipital
skinfold thickness, adequate if percentile > 15; UAMC: Upper arm muscle circumference, adequate if percentile > 5; SST: Subscapular skinfold
thickness, adequate if percentile > 15. [ ]: Data presented as median P50 (P25 - P75); ( ): Data presented as absolute and relative frequencies.

With regards to the physical examination, we did

not observe any loss of subcutaneous fat or muscle
mass and edema for most patients in both evaluations.

In relation to nutrition diagnosis, it was noted
that, at the time of EV1 and EV2, most patients
were well nourished, according to both objective and
subjective parameters. At the time of diagnosis (EV1),
7% (n = 15) of the patients had some degree of
malnutrition according to the objective nutritional
assessment, and 35.7% (n = 77) according to the
subjective nutritional assessment. During the third
month of treatment (EV2), there was an increase

http://seer.ufrgs.br/hcpa

in percentiles related to perimeter and skin folds,
according to the objective and subjective evaluations.
At the time of EV2, 6.4% (n = 11) of patients were
malnourished, according to the objective nutritional
assessment and 26.8% (n = 46), according to the
SGNA. The clinical and nutritional characteristics of
EV1 and EV2 are described in Table 1.

Of the 216 patients included in EV1, there were
20% of losses at EV2, since 22 patients were not
hospitalized and had no appointments within the
stipulated time period. Eleven patients died within
3 months, 4 patients continued treatment in another
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hospital, 2 patients were over 18 years old, 2 refused
to attend EV2, 1 was restricted to bed, 1 had already
completed treatment, and 1 patient’s parents chose to
interrupt treatment. Of the 172 patients remaining for
EV2 evaluation, 47 had their EV1 and EV2 evaluations
completed by different researchers.

(n=172) were considered. There was an improvement
in subjective and objective parameters, as shown in
Table 2. According to the McNemar test and Student’s
t-test, there was no significant difference between
the objective and subjective nutritional assessments
comparing EV1 and EV2.

To analyze the evolution of each patient’s nutritional
status, only the patients evaluated at both moments

The results of the correlation analysis between
the methods are described in Table 3.

Table 2: Change in nutritional status during the first 3 months after diagnosis.

Nutritional status classification (n = 172) EV1 EV2 P

Anthropometric indicators 01006
Z-Score Weight-for-height 0.55 + 1.22~ 0.36 + 1.20~ 0-151C
Z-Score Weight-for-age 0.33 + 1.31~ 0.24 + 1.42~ 0-0030
Z-Score Height-for-age -0.09+1.17~ -0.19+1.18" 0-8040
Z-Score BMI-for-age 0.49 £ 1.34* 0.48 + 1.46~ 0-4260

Subjective Global Nutritional Assessment
Well-nourished

Moderately malnourished

Severely malnourished

115 (66.5%)°
49 (28.9%)?
8 (4.6%)°

126 (73.2%)°
39 (22.7%)8
7 (4.1%)°

BMI: Body mass index. Data are presented as absolute and relative frequencies. A: Data are presented as mean * standard deviation; B: Data
are presented as absolute and relative frequencies; p < 0.05: denotes statistically significant results; C: Student’s t-test; D: McNemar test.

Table 3: Correlation between data obtained from the SGNA and objective measurements.

Indicators N Objective measurements r Kendall p
EV1

W/H 91 0.47 + 1.268 -0.304** 0.002**
WIA 156 0.28 + 1.34" -0.260* 0.001*
H/A 216 0.11+£1.17® -0.280* < 0.001*
BMI/A 216 0.51+ 1.398 -0.287* < 0.001*
AC 180 19 (16-24)A 0.459** <0.001*
TST 180 10 (7-15 0.249* 0.001*
UAMC 180 15 (13-19)A 0.447* <0.001*
SST 180 7 (5-10) 0.292* <0.001*
EV2

W/H 67 0.37 £ 1.208 -0.292* 0.013*
WI/A 123 0.24 +1.428 -0.312* <0.001*
H/A 172 -0.19+1.188 -0.162* 0.030*
BMI/A 172 0.48 £ 1.47° -0.197* 0.005*
AC 145 20 (16-24) 0.323** <0.001*
TST 145 11 (8-15)4 -0.027 0.739
UAMC 145 16 (14-19)A 0.293* <0.001*
SST 145 8 (6-11)A 0.061 0.455

SGNA: Subjective global nutritional assessment; W/H: Weight-for-height; W/A: Weight-for-age; H/A: Height-for-age; BMI/A: Body mass index-
for-age; AC: Arm circumference; TST: Tricipital skinfold thickness; UAMC: Upper arm muscular circumference; SST: Subscapular skinfold
thickness; EV1: Evaluation at the time of diagnosis; EV2: Evaluation after the third month of treatment. A: Data presented as median P50
(P25 - P75); B: Data presented as average * standard deviation; p < 0.05: Denotes statistically significant results. Kendall rank correlation
coefficient; *: Weak correlation; **: Moderate correlation.
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On average, the SGNA questionnaire was
completed in 10 minutes. There was no correlation and
significant difference between age and/or education
level of the caregivers with regards to the time taken
to answer the SGNA questionnaire, for both EV1 and
EV2 evaluations.

DISCUSSION

The SGNA is a non-invasive, quick-to-apply,
low-cost instrument that can be performed at the
patient’s bedside. This instrument was validated
for the general pediatric population and showed
significant correlation with the anthropometric
measurements currently used for nutritional diagnosis
of children and adolescents (W/H, W/A, H/A, BMI/A,
AC, TST, and SST)"?. The present study indicated
a moderate and weak correlation between the SGNA
and other anthropometric indicators, assessed
at diagnosis (EV1) and during the third month of
treatment (EV2). Agreement analysis among the
nutritional assessment methods was performed
using the Kendall coefficient. In EV1, moderate
agreement was found in W/H (9%), AC (21%), and
UAMC (20%), and weak agreement was found in all
other parameters. In EV2, a moderate agreement
between W/A (10%) and AC (10%) was detected,
whereas W/H (8%), H/A (3%), BMI/A (4%), and
UAMC (8%) demonstrated weak correlations with
other anthropometric indicators. In spite of these
results, the SGNA remains an important tool for
understanding the current nutritional assessment
of pediatric cancer patients considering food intake,
appetite, and weight loss, among others.

The nutrition diagnosis based on the SGNA and the
objective nutritional assessment demonstrated that
most patients were well nourished at EV1 and EV2.
Nearly all the subjective and objective parameters
were stable during EV2. The high prevalence of
acute leukemia in this study may have contributed
to the large number of well-nourished patients at
diagnosis and during the third month of treatment,
since leukemia patients present with lower risk
of malnutrition, with 5 to 10% at diagnosis and 0
to 5% during treatment?'. A large difference was
found between the number of patients diagnosed
with some degree of malnutrition using the SGNA
assessment compared to objective methods of
nutritional assessment. This may be due to the
fact that the objective assessment considers only
weight, height, and body mass, while the SGNA takes
into consideration other parameters that influence
nutritional status, such as appetite, functional
capacity, and gastrointestinal symptoms.

Studies indicate a decrease in the prevalence
of malnutrition, all the while with an increase in
sarcopenic obesity and in overweight patients

http://seer.ufrgs.br/hcpa

during treatment for malignant tumors. This is
associated with a higher risk of presenting minimal
residual disease, toxicity associated with adiposity,
and disease relapse. Reports also associate this
weight gain with a gradual decrease in the release of
inflammatory markers and the use of high doses of
glucocorticoids?>?5. A cohort study published in 2015
showed a decrease in the number of malnourished
patients (8.3% to 4.1%) and an increase in the
number of overweight patients (4.5% to 6.6%) when
comparing the NS at diagnosis and during the third
month of treatment, which is in agreement with
the findings presented herein?®. Monitoring weight
changes during cancer treatment may prevent
cancer survivors from developing chronic diseases
such as obesity, insulin resistance, dyslipidemia,
hypertension, and depression, which in turn increase
the risk of cardiovascular disease?*?°, Strategies
to identify patients at nutritional risk, whether for
malnutrition or obesity, should be adopted in health
services that assist pediatric cancer patients. In this
regard, nutrition services, nutritional counseling,
and appropriate interventions should be offered to
patients and/or their caregivers®22%,

It is known that evaluations taking into account
objective nutritional measures alone may underestimate
proper nutritional diagnosis. This justifies the
importance of using specific nutritional assessment
instruments to better characterize each population,
their specific pathology and hospital environment,
in addition to objective measures®?®'. In 2016,
an adapted equivalent of the subjective nutritional
assessment proposed by Secker & Jeejeebhoy
was released for use in pediatric cancer patients'2.
Subsequently, another article was published with
cross-cultural adaptations and instrument validations®.
The SGNA offers a better assessment of NS, since
itinvestigates changes in body weight, food intake,
gastrointestinal symptoms, and functional capacity,
as well as physical changes in subcutaneous fat,
muscle mass, and edema. Objective assessments
alone do not contemplate these changes, which
may influence NS.

The limitations found in this study were that some
patients and/or guardians had difficulty answering
certain questions of the assessment instrument, such
as specific food intake. Because of logistics, some
patients were not evaluated by the same researcher
at both moments of the evaluation. This should be
taken into consideration since the SGNA s a subjective
evaluation method and therefore depends on the
researcher’s ability to collect and interpret data.

CONCLUSION

In this study, the SGNA tool proved to be adequate
for assessing the nutritional status of infants, children,
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and adolescents diagnosed with malignant tumors.
Since it diagnosed more malnutrition than objective
indicators, it seems to be effective in screening for
malnutrition in this population, which is important
as it allows for early nutritional intervention. Thus,
further studies should be conducted to analyze
the efficacy of the SGNA as a screening tool for
malnutrition. This tool can be part of the routine
nutritional assessment for children and adolescents
with cancer and should be applied within the first
hours of hospitalization, allowing for early and
individualized nutritional interventions.
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CORTICAL VOLUME IS INVERSELY CORRELATED
WITH INTERLEUKIN-6 SERUM LEVELS IN PATIENTS
WITH SCHIZOPHRENIA

Sandra Lermen Polita’, Raffael Massuda?, Bruna Panizzutti?,
Clarissa S. Gama?, Juliana Avila Duarte’

ABSTRACT

Introduction: It is well established that cortical volume are decreased in patients
with schizophrenia. One possible explanation is that the increased pro-inflammatory
status in schizophrenia is related to volumetric decrease of gray matter. The aim of
this study was to correlate interleukin 6 (IL-6) with cortical volume in patients with
schizophrenia and controls.

Methods: We selected 36 patients with schizophrenia and 35 controls. Interleukin 6
(IL-6) was correlated with cortical volume in patients with schizophrenia and controls.

Results: IL-6 was negatively correlated with cortical volume (p = 0.027; rho = —-0.370)
in patients, but not in controls (p = 0.235).

Discussion: Our results are in line with previous studies suggesting that chronic
inflammatory activation in patients with schizophrenia could be one plausible mechanism
that could contribute for the cortical volumetric decrease often seen in this population.
However, this cross-sectional study with a small number of patients does not allow
us to establish causal relations.

Keywords: Schizophrenia; Inflammation; MRI

INTRODUCTION

Schizophrenia may be associated with progressive enlargement of brain
ventricles'. Although not conclusive, structural deficits noted in studies
include increased lateral ventricular volumes, decreased frontal lobes and
thalamic volumes, grey matter loss within the anterior cingulate, superior
temporal gyrus and hippocampus, and decreased overall cerebral size?.
The progressive volume changes in temporal and frontal lobes observed in
patients with schizophrenia are striking in light of cross-sectional magnetic
resonance imaging (MRI) studies showing particularly prominent volume
deficits in these regions. Decline in temporal lobe tissue or gray matter was
observed in patients with childhood-onset and first-episode schizophreniad.
The hippocampal volume of anyone is the result of several features; for
instance, the presence and severity of comorbidities (like diabetes mellitus),
as well as therapeutic measures aiming to get better fitness, can enlarge the
size of the hippocampus. Besides that, the size of the hippocampus, as much
as the whole brain, is associated with individual’s height — the intracranial
contents are scaled to the size of the cranial cavity. Many medical conditions
can influence the size of the hippocampus with ageing, including vascular
risk factors and cardiovascular disease, as well as other common diseases
like traumatic brain injury and clinical depression. The pronounced cognitive
decline observed in patients after cardiac arrest, obesity, diabetes mellitus,
atrial fibrillation, hypertension, or obstructive sleep apnea can be related to
hippocampal atrophy. Usually, multiple vascular risk factors are presentin the
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same patient and can have synergistic outcomes in
the normal ageing of the brain. Nevertheless, a single
risk factor can also influence cognitive function
through a reduction in the size of the whole brain,
and the hippocampus in particular. To exemplify,
children with heart failure have a great reduction in
hippocampal volume without obesity, hypertension,
and other vascular comorbidities*.

Cytokines regulate inflammation and coordinate
both innate and adaptive arms of the immune system,
being important mediators of the cross-talk between
the central nervous system and the immune system,
which might have implications for clinical psychiatry®.

Examples of cytokines include interleukins (IL)
and tumor necrosis factors (TNF). IL-1, IL-6 and
TNF-alpha are considered pro-inflammatory, in the
sense that they augment the immune response to
infection and inflammation by promoting leukocyte
recruitment to inflammatory sites and/or by activating
inflammatory cells®. IL-10 is an anti-inflammatory
cytokine that contributes to dampen the immune and
inflammatory response®. Thiobarbituric acid-reactive
substances is one of the well-known secondary
products of lipid peroxidation and was used as an
indicator of oxidative damage for several diseases’.

Achronic inflammatory state with increased levels
of pro- inflammatory cytokines and altered levels of
Th-1-like and Th-2-like cytokines may characterize
schizophrenia®. Hypothesized signs of inflammation
and monocyte activation include increased levels of
pro-inflammatory cytokines, e.g. TNF-a, IL-1 and IL-6,
acute phase proteins, and complement factors®.

Oxidative damage is a mechanism of cellular
injury in @ number of conditions, including cancer,
inflammatory states, and neurodegeneration™.
Increased neuronal oxidative stress levels produce
deleterious effects on signal transduction, structural
plasticity, and cellular resilience, mostly by inducing
lipid peroxidation in membranes and direct damage in
protein and genes™". Neurons and glia are particularly
vulnerable to inflammatory processes and redox
status, and are dependent on the maintenance
of neurotrophic activity'?. Furthermore, oxidative
stress has been identified as a possible element in
the neuropathological processes of schizophrenia's.

IL-6 has been associated with brain anatomical
abnormalities in animal studies. Modeling the
association between prenatal infection/inflammation
and schizophrenia-related disorders in rodent models
of prenatal immune activation has yielded a plethora
of experimental data which strongly support the
utility of these models in preclinical schizophrenia
research. The poly(l:C) model in mice and rats is one
of the currently available prenatal immune activation
models which holds strong promise in this research
area. The heuristic value of the poly(l:C) model for
preclinical schizophrenia research is supported

http://seer.ufrgs.br/hcpa

because it successfully accounts for several aspects
of schizophrenia epidemiology, pathophysiology,
symptomatology and treatment'. The aim of this
study was to correlate interleukin 6 (IL-6) with cortical
volume in patients with schizophrenia and controls.

METHODS

Seventy-one subjects were enrolled to this study
protocol, 36 patients with schizophrenia (28 males; mean
age 37.17 £ 12.05; years of disease 15.56 + 11.75)
and 25 controls (21 males, mean age 36.97 £ 13.04).
Inclusion criteria for patients and controls have
been described elsewhere™. All patients received
pharmacological treatment by their psychiatrist
according to clinical protocols. Written informed
consent was obtained from all subjects in accordance
with the Declaration of Helsinki and the local ethics
committee approved the study protocol.

The Structured Clinical Interview for DSM-IV (SCID)
Axis | and Axis Il was administered to confirm diagnosis.
Sociodemographic, clinical and pharmacological data
were collected via a structured interview with the patient
and examination of clinical records. Trained raters
assessed the psychopathological status by the 18-item
Brief Psychiatric Rating Scale (BPRS)'¢. Each subject
had 5 mL blood samples collected by venipuncture
without anticoagulants, and serum was obtained by
centrifugation at 300 g for 5 min and kept frozen at
70 °C for up to 6 months, until the assay. Serum IL-6
was measured according to the procedures supplied by
the manufacturer using highly sensitive sandwich-ELISA
kits for IL-6 (Quantikine, R&D Systems, Minneapolis,
USA). All samples were assayed in duplicates.

T1-weighted magnetic resonance images were
acquired with a Philips Achieva 1.5 Tesla scanner
(Amsterdam, the Netherlands). The cortical volumetric
segmentations were performed with the Freesurfer
image analysis suite v.5.1.0, (http://surfer.nmr.mgh.
harvard.edu/), an automated software that allows
the MRI measurement of cortical and intracranial
volumes'”. Allimages were processed and checked
by the same researcher. Intracranial volume was
regressed out from total cortex volume.

Demographic and clinical characteristics were
analyzed using chi-square, Mann-Whitney or f-test.
The correlation between cortex volume and IL-6
serum levels was obtained by Spearman-rank
correlation coefficient.

RESULTS

Demographic data and comparisons between
groups are shown in Table 1. IL-6 was negatively
correlated with cortical volume (p =0.027; rho =-0.370)
in patients but not in controls (p = 0.235).
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Table 1: Characteristics of healthy controls and patients with schizophrenia.

Patients with

Healthy controls (n = 35) schizophrenia (n = 36) p-value
Gender (male/female) 21/14 28/8 0.11°
Age? 36.97 (13.04) 37.17 (12.05) 0.94¢
Years of education?® 10.86 (2.54) 10.42 (3.16) 0.52¢
475.62 439.60
Cortical volume (cm?3)? (467.66-483.58) (431.75-447 .46) <0.001
IL-6° 7.51(1.43) 6.99 (1.99) 0.61f
Intracranial volume (cm?®) 1587.86 (141.16) 1583.58 (166.27) 0.91¢
Correlation of cortex volume and IL-6 20206 0.370*

(pg/mL)e

2 Mean (standard deviation); ® Chi-square; ¢ T-test; ¢ ANCOVA with estimated mean (95% confidence interval). Covariates: age, years of
education, and intracranial volume; © Median (interquartile range); * Mann-Whitney test; ¢ Intracranial volume was regressed out from cortical

volume. Spearman correlation (rho).
*p<0.05

DISCUSSION

In our study, we found a correlation between IL-6
and cortical volume in patients with schizophrenia.
Increased pro-inflammatory tonus has been one
theory for the gray matter loss in schizophrenia.
Many studies highlight the importance of IL-6 as
a protagonist in this inflammatory scenario, at least
in acute phases®. There are some limitations in the
present study. Itis a cross-sectional study; longitudinal
studies are needed to correlate inflammation to cortical
volume. An important limitation of our study is that
we did not correlate brain volumes and IL-6 levels
with cigarette smokers, although cross-sectional
brain imaging studies suggest that healthy subjects
who smoke cigarettes show smaller gray matter
volumes and/or densities in the prefrontal, anterior
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PREVALENCIA DE DOR LOMBAR E FATORES DE RISCO
EM TRABALHADORES DE UMA LAVANDERIA HOSPITALAR!
UM ESTUDO TRANSVERSAL

PREVALENCE OF LOW BACK PAIN AND RICK FACTORS IN
HOSPITAL LAUNDRY WORKERS. A CROSS-SECTIONAL STUDY

Vania das Dores Antdnio Manhique', Jussara Maria Rosa Mendes?,
Paulo Antonio Barros Oliveira®, Eunice Beatriz Martin Chaves*, Fabio
Fernandes Dantas Filho*

RESUMO

Introdugao: A dor lombar representa um problema de saude publica na populagdo em
idade economicamente ativa em todo o0 mundo, incluindo trabalhadores de lavanderia
hospitalar. Neste artigo é avaliada a prevaléncia de dor lombar em trabalhadores
de lavanderia do Hospital de Clinicas de Porto Alegre e sua associagdo com dados
sociodemograficos, clinicos, ocupacionais e pratica de exercicios fisicos.

Métodos: Foi realizado um estudo transversal do qual participaram 99 funcionarios
da lavanderia do Hospital. Foi utilizado instrumento de pesquisa composto por
um questionario com questdes sociodemograficas, clinicas e ocupacionais dos
trabalhadores. Os dados obtidos foram processados pelo Teste Qui-Quadrado de
Pearson e pela regressao de Poisson com variancias robustas.

Resultados: A prevaléncia de dor lombar encontrada foi de 68,69% (IC 95% 59,4%;78,0%).
Entre os participantes, 12,1% relataram afastamento do trabalho pela Previdéncia
Social devido a dor lombar. Na analise multivariada, ser trabalhador do setor costura
foi associado a maior risco de apresentar dor lombar, enquanto que ter duplo emprego
e tempo de servigo na fungdo ndo estiveram significativamente associados.

Conclusdes: A dor lombar foi uma queixa prevalente em trabalhadores da lavanderia
hospitalar, especialmente no setor costura. Ter duplo emprego ou maior tempo de
trabalho na fungéo nao se mostraram fatores associados a prevaléncia de dor lombar
na populacéo estudada. Sugere-se a adogéo de estratégias de prevencéo e controle
da dor lombar e a realizagdo de mais estudos no tema, a fim de aprofundar os fatores
associados e estabelecer medidas preventivas eficazes.

Palavras-chave: Hospitais; Servigco hospitalar de lavanderia; Dor lombar

ABSTRACT

Introduction: Low back pain represents a public health problem in the working-age
population worldwide, including hospital laundry workers. This article evaluates
the prevalence of low back pain in laundry workers at the Hospital de Clinicas de
Porto Alegre and its association with sociodemographic, clinical, and occupational
data and physical exercises.

Methods: We conducted a cross-sectional study of 99 laundry workers at the Hospital.
We applied a research instrument consisting of a questionnaire with sociodemographic,
clinical, and occupational questions. We used Pearson’s chi-square test and Poisson
regression with robust variance for data analysis.

Results: The prevalence of low back pain was 68.69% (95% confidence interval,
59.4%- 78.0%). Among the participants, 12.1% reported previous sick leave due to

ISSN 2357-9730 http://seer.ufrgs.br/hcpa


https://doi.org/10.3109/14767058.2015.1076787

Prevaléncia de dor lombar e fatores de risco em trabalhadores

low back pain. In the multivariate analysis, being a sewing worker was associated with a higher risk of developing low
back pain, whereas keeping two jobs and length of service were not significantly associated with low back pain.

Conclusions: Low back pain was a prevalent complaint among hospital laundry workers, especially in the sewing sector.
Keeping two jobs and longer length of service were not associated with low back pain prevalence in the study population.
We suggest that strategies to prevent and control low back pain should be adopted and that further studies on the topic
should be conducted to better understand the associated factors and to establish effective preventive measures.

Keywords: Hospitals; Hospital laundry service; Low back pain

INTRODUGAO

A dor lombar € um dos principais motivos de
procura de assisténcia médica nos postos de saude
e a segunda causa de afastamento laboral'. Refere-
se, especificamente, a dor e ao desconforto abaixo
da margem costal e acima das pregas gluteas, com
ou sem irradiagdo para as pernas?.

Entre as causas de lombalgia ocupacional tém se
destacado fatores individuais como género, idade,
estatura, obesidade, forga muscular relacionada as
demandas da funcgao, resisténcia da musculatura da
regiao lombar, tabagismo e fatores organizacionais,
como movimentos de elevagao vigorosos e pesados,
flexao e torgao da coluna vertebral, vibragéo de todo
o corpo e atividades fisicamente cansativas®.

Mangzini et al., citados por Alnaami et al.#, descrevem
que a dor lombar é frequentemente observada
em individuos com ocupagbes desgastantes.
Mundialmente, 37% dos casos de dor lombar estéo
relacionados a ocupagdes em que os profissionais
estdo expostos a vibragdes ou trabalham em pé por
periodos prolongados, como mineiros, trabalhadores
de saude e motoristas profissionais.

Isso também ocorre nas lavanderias de hospitais,
cuja principal funcdo é o processamento da roupa
e sua alocagao em perfeitas condigdes de uso, em
quantidade adequada as unidades hospitalares?®.
Para o exercicio de atividades laborais nesse local,
os funcionarios exercem esforgo fisico para pesar,
passar, dobrar e transportar roupas, estando expostos
ao risco ergonémico®. Ademais, estdo expostos
a riscos bioldgicos, fisicos, quimicos e a acidentes
no exercicio de sua atividade laboral®.

A exposicao ao risco ergondmico, em particular
devido a posturas inadequadas e esforgo fisico intenso
a que os trabalhadores estao expostos, pode afetar
a regido lombar, ocasionando, consequentemente,
dor e comprometimento da jornada de trabalho.

Os trabalhadores do Servigo de Processamento
de Roupas (SPR) do Hospital de Clinicas de Porto
Alegre (HCPA) tém apresentado queixas de dor
lombar nas consultas, o que motivou a realizagao
desta pesquisa. Logo, o presente estudo tem por
objetivo avaliar a prevaléncia da dor lombar nos
trabalhadores do SPR do HCPA no periodo de
dezembro de 2019 a margo de 2020 e verificar sua

http://seer.ufrgs.br/hcpa

associagao a variaveis sociodemograficas, clinicas,
ocupacionais e exercicios fisicos.

Esta pesquisa nado apresenta conflitos de interesse
e nao permite estabelecer a relagado causa-efeito,
todavia espera identificar informacgdes referentes
a prevaléncia da lombalgia em trabalhadores de
lavanderia hospitalar e os fatores a ela associados.

METODOS

Trata-se de um estudo de delineamento transversal
cuja variavel dependente é a dor lombar e cujas variaveis
independentes séo as variaveis sociodemograficas,
clinicas, ocupacionais e a realizagao de exercicios
fisicos regulares.

A investigacao foi realizada no SPR do HCPA,
que engloba os setores de costura, rouparia,
area suja e area limpa. A populagéo do estudo foi
constituida por todos os trabalhadores do SPR, e
a selecao da amostra foi feita por conveniéncia.
O Servico de Processamento de Roupas contém
114 trabalhadores, sendo 25 na rouparia, 75 na area
limpa da lavanderia, 10 na costura e 4 na lideranca
administrativa. Todos os funcionarios do SPR foram
convidados a participar da pesquisa. Foram incluidos
individuos adultos com 18 anos de idade ou mais,
que nao estavam afastados do trabalho no momento
do estudo e que concordaram participar da pesquisa
mediante o preenchimento do termo de consentimento
informado livre e esclarecido eletrdnico.

Como critérios de exclusao foram considerados:
ser gestante, ter manifestacfes sistémicas de
infeccdo ou ser funcionario utilizando medicagao
anti-inflamatéria e/ou analgésica de maneira continua.
Os questionarios foram enviados por e-mail, e a coleta
de dados ocorreu de forma faseada, entre dezembro
de 2019 e margo de 2020.

O questionario elaborado era autoaplicado, trazia
informagdes sobre os objetivos do estudo e investigava
carateristicas sociodemograficas (como sexo, idade,
raga, escolaridade), carateristicas ocupacionais (como
funcao, casos de duplo emprego e tempo de servigo),
e carateristicas comportamentais (relacionadas a
pratica de exercicio fisico, por exemplo). Ao fim,
o funcionario era questionando sobre a presenca
ou ndo de dor lombar e as variaveis relacionadas
a essa dor eram investigadas, como tipo de dor,

Clin Biomed Res 2021;41(3) 225



Manhique et al.

recorréncia, afastamentos pelo Instituto Nacional do
Seguro Social (INSS), traumas associados, o fato
de acordar com dor e também os fatores aliviantes
e agravantes.

A raga dos participantes foi autorrelatada, e
foram consideradas, neste estudo, raga branca
e nao branca (preta, amarela, parda e indigena).
A escolaridade foi dividida em dois grupos: menos
de 12 anos de escolaridade e mais de 12 anos de
escolaridade. O peso e a altura dos trabalhadores foram
autodeclarados, e o indice de massa corporal (IMC)
foi calculado pelos pesquisadores, o que resultou em
trés grupos: 20 a 25 (normal), 25 a 30 (sobrepeso)
e mais de 30 (obesidade).

O processamento de dados foi realizado no
software SPSS, verséo 18.0. Realizou-se, inicialmente,
a analise descritiva para a caracterizagdo da amostra
e da prevaléncia. Através da abordagem inferencial,
avaliou-se a associagao das variaveis que constam
dos objetivos especificos com o resultado de dor
lombar através de testes de hipbteses, como Teste
Qui-Quadrado de Pearson ou Teste Exato de
Fisher. Por fim, foi feita a Regressdo de Poisson
com variancias robustas para analisar a razdo de
prevaléncia e avaliar quem tem mais probabilidade
de ter dor lombar.

Para avaliar a associacado entre as variaveis,
considerou-se significancia estatistica de 5%.
O valor p < 0,10 foi levado em consideragdo como
critério para selecao de preditores na realizagao da
regresséo de Poisson e prevaleceram, no modelo

final, aquelas com valor p < 0,05. O projeto de
pesquisa foi aprovado pelo comité de ética do HCPA
com o numero 79659317.4.0000.5327.

RESULTADOS

O estudo teve a participagao de 99 funcionarios
do SPR(rouparia, érea limpa da lavanderia, costura
e lideranca administrativa), o que corresponde
a 87% do total de funcionarios do Servigo. Entre os
99 participantes, 60 eram da &rea de lavanderia (limpa),
10 do setor costura, 14 eram da rouparia, 10 eram
da area administrativa (analistas, supervisores e
chefes), e 5 eram camareiras.

Aamostra do estudo foi constituida predominantemente
por individuos do sexo feminino (65,7%). Em relagédo
aidade, 10,1% dos funcionarios apresentou-se com
menos de 35 anos, 43,4% com idades compreendidas
no intervalo de 35 a 50 anos e 46,5% dos funcionarios
com mais de 50 anos de idade. A maioria dos
participantes declarou ser de raga branca (67,3%),
ter menos de 50 anos de idade (53,5%) e apresentar
o nivel de 12 ou mais anos de escolaridade (56,1%),
sendo que uma das participantes nao respondeu seu
grau de escolaridade e raga. Tais estatisticas para
as variaveis sociodemograficas sdo apresentadas
na Tabela 1.

A dsitribuigdo das variaveis ocupacionais como
duplo emprego, tempo de servigo e fungéo estao
apresentadas na Tabela 2.

Tabela 1: Estatisticas descritivas para as variaveis sociodemogréficas e estilo de vida.

Variavel Referéncia N Percentual
Masculino 34 34,30
Sexo
Feminino 65 65,70
Menos de 35 10 10,10
Faixa etaria Entre 35 e 50 43 43,40
Mais de 50 46 46,50
Branca 66 67,30
Raca
N&o branca 32 32,60
Escolaridade Menos de 12 anos 43 43,90
12 anos ou mais 55 56,12
e Nao 61 61,60
Exercicio fisico
Sim 38 38,40
Fonte: autoria prépria (2020).
226 Clin Biomed Res 2021;41(3) http://seer.ufrgs.br/hcpa



Prevaléncia de dor lombar e fatores de risco em trabalhadores

Tabela 2: Estatisticas descritivas para as variaveis ocupacionais.

Variavel Referéncia Percentual
Sim 6 6,10
Duplo emprego Nio 93 93,90
Menos de 10 anos 33 33,30
Tempo de servigo Entre 10 € 20 anos 36 36,40
Mais de 20 anos 30 30,30
Camareira 5 5,10
Costureira 10 10,10
Fungéao Lavanderia 60 60,60
Rouparia 14 14,10
Chefia 10 10,10

Fonte: autoria prépria (2020).

A maior parte dos participantes indicou que nao
realiza exercicios fisicos (61,6%). Entre aqueles que
responderam realizar exercicios fisicos, os principais tipos
mencionados foram caminhadas (41,7%), futebol (16,7%),
academia (13,9%) e corrida e alongamentos (11,1%).
Em relacéo a questbes de saude, 43,4% apresentaram
sobrepeso e 30,3% revelaram comorbidades, sendo
as principais: hipertensao (57,1%), obesidade (17,9%)
e diabetes (17,9%).

Dois participantes n&do responderam o tipo de
comorbidade. Nota-se que, quando questionados
em relagdo as comorbidades, embora 17,9%
tenham mencionado obesidade, esse dado contradiz
o resultado calculado. Transtornos psiquiatricos foram
mencionados por 20,2%, como depressao (10,1%),
ansiedade (7,1%), transtornos de humor (2%) e
outros transtornos psiquiatricos (1%).

Neste estudo, a prevaléncia de dor lombar relatada
pelos trabalhadores do servigo de processamento
de roupas foi de 68,7% (IC 95% 59.,4; 78,0). Dos
75 profissionais da area limpa, 44 relataram sentir
dor, na sua maioria trabalhadores com idade superior
a 50 anos. As camareiras tém majoritariamente
idades entre 35 e 50 anos, e apenas uma referiu
ter dor lombar. Do total, 53,5% afirmaram crises
recorrentes. Todas as costureiras relataram a dor,
sendo que somente uma declarou ser o primeiro
episédio de lombalgia. Metade delas tem mais de
50 anos e 5 fazem exercicio fisico.

Em relagéo a dorlombar, 50,7% relataram apresentar
dor crbnica (com duragao superior a 12 semanas),
38,8% relataram dor aguda(com duragéo inferior
a 6 semanas) e 10,4% citaram dor subaguda (com
duracéo de 6 a 12 semanas). A maioria referiu que
sentia dor durante trés dias ao longo da semana.

http://seer.ufrgs.br/hcpa

Do total da amostra, 12,1% relataram afastamento
prévio pelo INSS por dor lombar. Ainda, 4,1% descreveram
traumas prévios associados, homeadamente um
caso de trauma e luxagdo no coccix (contusdo
com carrinho de apoio) e dois casos de trauma
secundario a queda, com posterior contusdo na
coluna lombar. Em relacdo a fatores de alivio da
dor lombar, na maioria das vezes (69,8%) a melhora
esteve relacionada ao repouso, mas também ao
uso de analgésicos (28,6%) e calor local (25,4%).

Em relacdo aos fatores de piora da dor,
questionado a 61 dos 99 funcionarios, a alternancia
de postura foi considerada o principal fator (39,3%),
seguida de carregar peso (26,2%) e ficar na posigéo
deitada (24,6%).

A Tabela 3 mostra que a dor lombar foi
significativamente maior em individuos do sexo
feminino (valor-p = ,027), associada a dor cronica,
do que em participantes do sexo masculino com
a dor aguda. Constatou-se que, no grupo dos 35
a 50 anos, houve associagao com a dor lombar
subaguda, e nos individuos com mais de 50 anos
de idade esteve associada a dor lombar crénica
(valor-p = 0,002); porém, nao foi possivel comprovar
significancia da idade com a dor lombar. Esse fato
remete a provaveis processos degenerativos que
ocorrem com o avangar da idade, levando ao
desgaste das estruturas osteomusculares. A maior
escolaridade apresentou associagdo significativa
com a dor lombar (valor-p = 0,003), enquanto que
a relagdo com o tipo de dor nao foi identificada.
O diagnéstico de transtornos psiquiatricos esteve
associado a maior prevaléncia de dor lombar crénica
(valor-p = 0,030).
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Tabela 3: Variaveis sociodemograficas, estilo de vida e prevaléncia de dor lombar e o respectivo valor-p pelo Teste
Qui-Quadrado de Pearson.

Variavel Com dor lombar Sem dor lombar Valor-p

Sexo 0,027
Masculino 18 (52,90) 16 (47,10)*

Feminino 50 (76,90)* 15 (23,10)

Faixa etaria 0,470
Menos de 35 8 (80,00) 2 (20,00)

Entre 35 e 50 31 (72,10) 12 (27,90)

Mais de 50 29 (63,00) 17 (37,00)

Raca 0,283
Branca 43 (65,20) 23 (34,80)

Nao branca 25 (78,10)* 7 (21,90)

Escolaridade 0,003
Menos de 12 anos 22 (51,20) 21 (48,80)*

12 anos ou mais 45 (81,80)* 10 (18,20)

Faixa de IMC 0,613
Menos de 25 20 (74,10) 7 (25,90)

Entre 25 e 30 30 (69,80) 13 (30,20)

Mais de 30 18 (62,10) 11 (37,90)

Exercicio fisico 0,389
Nao 40 (65,60) 21 (34,40)

Sim 28 (73,70) 10 (26,30)

Fonte: autoria prépria (2020).
Nota: * casos de associagdo significativa com dor lombar.

No que se refere as variaveis ocupacionais, dor lombar subaguda. Ademais, possuir entre 10 e
representadas na Tabela 4, observou-se que possuir 20 anos de trabalho esteve associado a dor crénica
menos de 10 anos de servigo esteve associado a (valor-p = 0,001).

Tabela 4: Prevaléncia de dor lombar nos trabalhadores do SPR conforme as variaveis ocupacionais fun¢édo, duplo
emprego e tempo de servigco no HCPA (2019) e o respectivo valor-p pelo teste Qui- Quadrado de Pearson.

Variavel Com dor lombar Sem dor lombar Valor-p
Duplo emprego 1,000
Sim 4 (66,70) 2 (33,30)
Nao 64 (68,80) 29 (31,20)
Tempo de servigo 0,469
Menos de 10 anos 24 (72,70) 9 (27,30)
Entre 10 e 20 anos 26 (72,20) 10 (27,80)
Mais de 20 anos 18 (60,00) 12 (40,00)
Funcao 0,009a
Costureira 10 (100,00)* 0,00
Prof. de lavanderia 44 (73,30) 16 (26,70)
Prof. de rouparia/camareira 9 (47,40) 10 (52,60)
Chefia/supervisor/analista 5 (50,00) 5 (50,00)*

Fonte: autoria prépria (2020).
Nota: (a) para esta variavel foi utilizado o Teste Exato de Fisher.
* casos de associagao significativa com dor lombar.
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Os achados segundo a Regresséo de Poisson
com variancias robustas, no modelo multivariado

reduzido (somente variaveis significativas) esta
apresentado na Tabela 5.

Tabela 5: Regressao de Poisson com variéncias robustas — modelo multivariado reduzido (somente variaveis significativas).

Variaveis N p';avz;gndceia IC 95% Valor-p
Funcao (n = 99)
Lavanderia 60 1,557 (0,835; 2,903) 0,163
Costureira 10 2,000 (1,080; 3,703) 0,027
Camareira/rouparia 19 1,043 (1,026; 1,585) 0,911
Chefia/analista/supervisor 10 1,000
Escolaridade (n = 98)
Mais de 12 anos 55 1,568 (1,162; 2,115) 0,003
Menos de 12 anos 43 1,000

Fonte: autoria prépria (2020).

Quanto a fungéo exercida, péde-se constatar
associacao significativa com a dor lombar
(valor p = 0,009) o exercicio de atividade no setor
costura, que apresentou maior risco de ter dor lombar
cronica. Por outro lado, ser trabalhador do setor
administrativo (chefes, analistas e supervisores)
esteve associado a prevaléncia de dor aguda.

DISCUSSAO

Os trabalhadores do Servigo de Processamento de
Roupas do HCPA apresentaram elevada prevaléncia
de dor lombar. A literatura apresenta estudos que
trazem, na sua maioria, relatos desse sintoma nessa
classe de profissionais, porém poucos versam sobre
prevaléncia e fatores de risco.

A maior parte dos estudos sobre prevaléncia de
dor lombar em profissionais de saude traz dados
relativos a prevaléncias de dor lombar em enfermeiros,
auxiliares de enfermagem e médicos.

Um estudo realizado com médicos que trabalham
em um hospital das forgas armadas em Tabuk, Arabia
Saudita, revelou uma prevaléncia de dor lombar de
70,5% nos ultimos 12 meses’. Ribeiro, Meneguci e
Garcia-Meneguci® realizaram um estudo de prevaléncia
e fatores associados a dor lombar em profissionais
de enfermagem do Hospital Regional Antonio Dias
€ encontraram uma prevaléncia de 71,6%.

Monteiro e Alexandre?® realizaram um estudo sobre
a capacidade laboral e a dor lombar que envolveu
trabalhadores de uma instituicdo publica de saude.
Observaram, através da investigagao, que a dor lombar
foi relatada por 45,3% dos trabalhadores de lavanderia
e por 38,9% dos auxiliares de enfermagem. Tais dados
refletem uma prevaléncia consideravel nos profissionais
de saude, que merecem especial atengao.

Nesta investigagédo, as mulheres representam
65,7% da amostra, demonstrando que, atualmente,

http://seer.ufrgs.br/hcpa

alavagem de roupas continua sendo fonte de renda
para elas, que, para além do emprego formal, muitas
vezes realizam trabalhos domésticos com adogao
de posturas que podem contribuir para a sobrecarga
adicional da regiao lombar. A literatura mostra que os
trabalhadores de lavanderia hospitalar geralmente
possuem baixa escolaridade, em contradigcdo com
os achados do presente estudo.

Abreu e Ribeiro™ citam que ha uma relacao
entre a diminui¢do do nivel de escolaridade e a dor
lombar crénica, pois individuos com baixo nivel de
escolaridade geralmente exercem profissdes menos
especializadas, que exigem poucas qualificagdes e
que tém maiores exigéncias em termos fisicos. Silva,
Fassa e Valle" afirmam que a dor lombar crénica
aumenta linearmente conforme diminui a escolaridade
estes dados também contrastam com os dados da
presente pesquisa.

Nesta pesquisa, observou-se que a maior parte
da amostra n&o pratica exercicio fisico, o que pode
estar associado ao esforgo fisico empreendido no
exercicio da atividade laboral. Contudo, a realizagao
de exercicios fisicos é vantajosa, visto que seus
beneficios abrangem a composig¢ao corporal,
a aptidao cardiorrespiratéria e musculoesquelética,
proporcionando melhorias em relagao a saude e a
qualidade de vida'. Todas as costureiras do servigo
relataram ter dor lombar. Embora existam poucos
estudos sobre dor lombar em costureiras, a literatura
evidencia prevaléncia significativa de casos de dor
lombar nesse grupo. Silva, Mello e Liberalino™, por
exemplo, realizaram um estudo sobre a prevaléncia
de lombalgia ocupacional em costureiras da cidade
de Toritama e observaram a prevaléncia da lombalgia
em 55,4% da populagéo estudada. No estudo de
Mayworm, Pereira e Silva'™, sobre prevaléncia de
lombalgia em costureiras de moda intima em Nova
Friburgo com uma amostra de 200 costureiras
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61% tinham dor lombar, das quais 53% tinham
idades compreendidas entre 32 e 45 anos. A autora
relaciona a dor lombar com o sexo feminino, postura
sentada, dupla jornada e a factores psicossociais.

Oliveira, Dal Berto e Macedo'® estudaram
a prevaléncia de lombalgia em costureiras e correlagao
com qualidade de vida e incapacidade, no qual entre
26 costureiras participantes do estudo 19 (73,07%)
apresentavam dor lombar.

Estes dados refletem que a dor lombar é um
problema importante e de grande prevaléncia em
profissionais de costura.

Quanto ao tempo de servigo, embora nao tenha
se revelado estatisticamente associado a dor lombar
neste estudo, pode-se observar funcionarios com
menos de um ano de servigo acometidos pela dor.
Tal situagdo pode estar relacionada ao fato de ndo
terem muita experiéncia na fungdo e nao terem
o dominio das boas posturas a adotar no trabalho
que exercem.

Em relagéo aos dados obtidos, chama a atengao
o fato de a maior parte dos funcionérios ter um longo
tempo de servigo, o que pode estar relacionado
a estabilidade no emprego ou ao nivel elevado
de escolaridade da maioria dos participantes.
Pode-se pensar que, com o passar do tempo, os
profissionais melhoram sua condicao financeira e
social individual, tendo a oportunidade de continuar
os estudos. Outro fator que pode justificar o numero
maior de trabalhadores com um nivel elevado de
escolaridade é a oferta de beneficios concedidos
pela instituicdo, que constituem atrativo tanto para
ingressar quanto para permanecer no mesmo emprego.
Por fim, destaca-se que o duplo emprego néo esteve
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PRIMARY MALIGNANT NEOPLASMS OF THE CECAL
APPENDIX: UNUSUAL FINDINGS IN ACUTE APPENDICITIS

Julia Carolina Barbosa Garcia', Fernanda Marcante Carlotto?,
Nathalia Beck Corréa?, Marcos Dal Vesco Neto?, Josiane Borges
Stolfo*, Lucas Duda Schmitz®, Juarez Antonio Dal Vesco??,
Jorge Roberto Marcante Carlotto?%

ABSTRACT

Introduction: To evaluate the prevalence of appendix neoplasia correlating with
patient profile, histological types and frequency.

Methods: Data collection was performed in the Pathology Department of a General
Hospital, with the objective of identifying patients diagnosed with malignant cecal
appendix tumors by histopathologic study of specimens from acute appendicitis.

Results: The prevalence of malignant primary epithelial neoplasia of the appendix
was 1%. Fifty percent of the cases were neuroendocrine tumors, 35% were mucinous,
and 15% were adenocarcinomas. The mean age at diagnosis was 41.3 (SD, 20.4)
years (range16-81), with a women/men ratio of 3:1.

Discussion: Appendiceal neoplasms are rare and should be suspected manly
in women over 40 years of age with suggestive symptoms of acute appendicitis.
The size, location, extent, margins and presence of mucin are essential findings for
the treatment of these patients.

Keywords: Appendix; Appendiceal neoplasms; Appendectomy; Surgical
Pathology; Pseudomyxoma

INTRODUCTION

Appendectomy is the most commonly performed surgical procedure, due
to an estimated risk lifetime risk of acute appendicitis of 7%*. Appendicitis
is secondary to obstruction of the lumen of the cecal appendix, resulting
in mucosal ischemia and bacterial invasion. The most common etiology is
obstruction by fecalith?, however other events can result in or resemble acute
appendicitis®, such as malignant tumors, and therefore a histopathologic study
is relevant and mandatory.

The cecal appendix removed from patients with suspected acute appendicitis
may appear macroscopically normal, but the histopathological analysis can
demonstrate severe underlying diseases that may affect treatment and
patient outcome®. Unusual diseases were suspected only in 4.7 % of the
macroscopic analyses performed by surgeons and pathologists in a study
by Alemayehu et al.? including 3,602 patients.

Malignant neoplasms are confirmed by pathologic analysis in less than 3%
of all appendectomies due to acute appendicitis®. This condition is incidentally
recognized during abdominal surgery or by pathologic examination of the
resected specimens®. Cancer of the appendix can cause appendicitis and
organ rupture, which is commonly the first sign of the disease. The incidence
of malignancies in the appendix is about 0.12 in 1,000,000 per year®. Recently,
some studies showed an increased incidence of malignant appendiceal
tumors, ranging from 5.9% to 12%7, probably due to prior imaging detection?.
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The incidence of malignant neoplasms in the cecal
appendix is higher (10%-29%) in patients whose
presentation is a mass described as inflammation
or abscess’. If a suspected mass is found in the
appendix, an intraoperative frozen section should
be required, if available®.

Primary appendix tumors are divided into 3 major
groups: epithelial tumors, mesenchymal tumors,
and lymphomas™. Primary epithelial tumors are
subclassified into mucinous tumors, neuroendocrine
tumors (NETs), and mixed glandular and endocrine
tumors"'. Adenocarcinomas are in the category of
mucinous tumors but are often considered separately
due to characteristics that differ from mucinous
neoplasms, both related to further disease course and
treatment. Since the histologic types of such tumors
predict biologic behavior and a tendency towards
specific patterns of dissemination, this classification
should be histologically determined?.

NETs are seen in 0.3%-0.9% of appendectomy
specimens'?;, mucinous neoplasms of the appendix
are present in 0.2%-0.3%"3, and adenocarcinomas
in 0.1%-0.22% of all cases of appendicitis'.

Size, location, extension, and invasion of
mesoappendix are important factors in assessing
disease recurrence and patient survival rates’.
The management of such tumors is still controversial
and might be related to watchful waiting®, appendectomy
only®'° or even right hemicolectomy®'3, with or without
adjuvant chemotherapy”'*. Additional procedures
such as hysterectomy and bilateral adnexectomy
should be considered in selected cases®.

This study aimed to evaluate the prevalence
of cases of appendix neoplasms in a selected
medical department during a pre-established
period. Furthermore, we aimed to assess the
profile of the patient with acute appendicitis and
diagnosis of appendix neoplasm, collecting data on
age, sex, ethnicity, identifying histologic types and
anatomopathological characteristics, and relating
them with pre- and postoperative data.

METHODS

This was a cross-sectional study based on the
information available in the database of the Pathology
Institute of Passo Fundo, state of Rio Grande do Sul.
Anatomopathological specimens removed during
appendectomies performed at the local Surgical
Department of the Hospital de Clinicas de Passo Fundo
between 2007 and 2017 were included in this case
series. Considering all appendices removed, cases
of appendectomy due to trauma and gynecologic
surgeries and fragments removed with colorectal
tumors were excluded from the analysis. Reports
containing descriptions of metastases, invasive
implants, and organ involvement by direct extension
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of tumors to other sites were also excluded from the
sample. Of the 1,845 cases, 20 had a diagnosis of
neoplasia. Data collection included information on sex,
age and ethnicity, histologic findings of the tumor as
described in the anatomopathological report (histologic
type, grade, length and diameter of the lesion in the
major axis, location, tumor extent according to the
classification of the American College of Pathology,
free margins and presence of peritoneal mucin
(extra-appendicular) and pre- and postoperative data
of patients (concerns at admission, preoperatively
suspicion of neoplasia, surgical procedure performed
at first attempt, and need for follow-up). The data
were recorded in a previously coded file, double
checked in Epidata, version 3.1, and analyzed by
Pearson’s Chi-square test, using PSPP, version 3.
The prevalence of malignant epithelial neoplasia was
calculated by dividing the number of cases found by
the total of appendectomies.

RESULTS

In the present study, the prevalence of primary
malignant epithelial neoplasia of the cecal appendix
incidentally diagnosed after surgical procedure for
acute appendicitis was 1%. NTEs were seen in 0.5%
of patients who underwent appendectomy, mucinous
neoplasms of the cecal appendix were presentin 0.4%
of the specimens, and adenocarcinomas occurred
in 0.16% of the appendectomies.

The mean age at diagnosis of malignant epithelial
appendix tumor was 41.3 (SD, 20.4) years (range 16-
81), with a prevalence of women over men at a ratio
of 3to 1. In the study sample, 94% of patients were
white. At admission, 85% of the patients presented
signs and symptoms of acute abdomen or acute
appendicitis. All patients underwent surgery. In the
sample studied, 62.5% were submitted to laparoscopic
surgery while 37.5% of the cases underwent open
surgery. After anatomopathologic exam of the
specimens, 3 cases were not submitted to any further
surgical procedure, 2 with low-grade appendiceal
mucinous neoplasia (LAMN) and 1 with low-grade
neuroendocrine tumor (carcinoid tumor), since those
cases were considered cured and discharged from
follow-up. The remaining patients were referred to a
Coloproctology Department or a Clinical Oncology
Department, either for surgical reintervention or
follow-up, respectively.

Half of the sample studied was composed of
individuals with NETs. In these patients, the mean
age at diagnosis was 25.5 (SD, 6.8) years (range
16-37). The women/men ratio was 4:1. All cases,
according to immunohistochemical staining, were well
differentiated and of low-degree (carcinoid tumor).
All of them were located at the apex of the organ.
The mean size 10 mm (SD, 3.7 mm), ranging from
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4 to 17 mm on the largest axis). Fifty-six per cent
of them were smaller than 10 mm and 44% were
1to 2 cm (p = 0.06). In this sample, 33% of tumors
invaded the mucosa muscle layer, in 1 case there
was serosa invasion, and in the remaining 44% of
cases, invasion reached the mesoappendix. None of
the cases had residual tumors.

Of the 3 cases of adenocarcinoma present
in the sample, the mean age at diagnosis was
58.66 (SD, 16.93) years, (range 40-81). All cases
occurred in women. Only one histologic report
referred to the site of the lesion in the apex. In 2
reports that had the measure of the lesion, sizes
were 1.8 cm and 3.5 cm, in both cases the tumor

invaded the appendix muscle wall. In all 3 cases,
margins were considered free of residual tumor
invasion after appendectomy.

Considering the cases of mucinous neoplasia,
the mean age at diagnosis was 56.57 (SD,14.98)
years (range 26-72). The women/men ratio was
4:3 (Table 1). There was only 1 case of high-
grade appendiceal mucinous neoplasia (HAMN),
where extra-appendicular mucin was found in the
anatomopathologic analysis of the specimen. This case
recurred with metastasis to the ovaries. The other
6 cases were HAMN. Of these, only 1 was positive
for the presence of extra-appendicular mucin and
later developed pseudomyxoma peritonei (PMP).

Table 1: Characteristics of patients with malignant cecal appendix neoplasm in a general hospital, Passo Fundo, RS,

2007-2017 (n = 20).

Neuroendocrine tumor Mucinous
(NET) neoplasm Adenocarcinoma

Variables (n=10) (n=7) (n=3) p
Age at diagnosis (years) 0.38

Rate (SD) 255 (6.8) 56.6 (15) 58.7 (16.9)

Reach 16-37 26-72 40-81
Sex (%) 0.31

Men 20 42.9 0

Women 80 57.1 100

SD: standard deviation.

DISSCUSSION

In the present study, the prevalence of malignant
epithelial neoplasms incidentally diagnosed in the
specimens removed due to acute appendicitis was
1.1%. Another Brazilian study with a similar purpose
found a value of 0.8% of cases of malignant cecal
appendiceal neoplasms incidentally found in the
appendectomies performed between 1994 and 1997
in a regional hospital'.

NETs accounted for 50% of the cases of neoplasms
in the sample studied, 35% of the tumors were
mucinous neoplasms and 15% were diagnosed
as adenocarcinomas. There was no diagnosis of
mixed adenoneuroendocrine tumor. In an analysis of
24,697 patients submitted to appendectomy, of which
171 cases were neoplasms', 53% were carcinoid
tumors (NET well differentiated and low grade), 35%
were mucinous lesions, 9% were diagnosed as primary
adenocarcinoma, and the remaining sample was
composed of non-epithelial tumors. Another study?®
found a prevalence of 87% of well-differentiated and
low-grade neuroendocrine tumors, corroborating the
higher prevalence of NETs in the remaining sample.

The mean + SD age (range) of patients with
malignant epithelial appendiceal neoplasms in
a study of 1621 patients in a health service with
similar population was 49.1 (SD, 16.7) years (21-74)
and the ratio between women and men was 7:4°.
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In this study, the mean + SD age was 41.35 (SD,
20.43) years (range 16-81), with 75% of the sample
being women and 25% men (women/men ratio of
3:1). However, there are studies showing a slight
prevalence of men (59%) over women, although
the sample profile was comparable, including age
ranging from 19 to 84 years".

Malignant cecal appendiceal neoplasms are
more prevalent in whites than in other ethnicities™ 3.
In the present study, 94.4% of the sample (n = 18)
was white and only 1 individual was from a different
ethnicity. In the studied sample, 85% were admitted
to the service due to concerns compatible with acute
abdomen or acute appendicitis, where appendicitis
as the initial manifestation ranged from 30%? to 50%7
of cases incidentally diagnosed in appendectomy
specimens, in line with the literature, with values
varying according to the histologic type and location.
When the tumor was located at the base of the organ,
the patient could have signs and symptoms identical
to appendicitis as a result of lumen occlusion by the
tumor mass®. In the study under analysis, all tumors
evaluated for location (n = 7) had lesions at the apex
of the cecal appendix.

In a study that evaluated the prevalence of
NETs in appendectomies’®, 41% of the patients
underwent laparoscopic appendectomy while 59%
had their appendix removed by open approach. In the
present study, 62.5% were submitted to laparoscopic
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appendectomy, while 37.5% of cases underwent
conventional open surgery.

In another study that evaluated the incidental findings
in specimens removed due to acute appendicitis,
61.5% of the patients had their lesions completely
resected in the first surgery*, with no need for surgical
reoperation or further treatment. Therefore, in the
analysis of this study, discharge rates after regular
appendectomy were around 20%, and the remaining
patients underwent some type of follow-up, either
referred to a clinical oncologist or submitted to the
new surgical resection. Nevertheless, all analyzed
samples had negative (free) margins.

In the present study, all NETs were low grade
and well differentiated (carcinoid tumor) according to
an immunohistochemical study. The mean + SD size
of the lesion in the largest diameter was 1.02 cm (SD,
0.37) (range 0.4-1.7 cm) and 44.% deeply invaded
the mesoappendix. The prevalence was higher in
women, who represented 80% of the sample and the
mean age at the time of diagnosis was 25.55 (SD,
6.81) years (range 16-37) years. Similar values were
described in the study of Charfi et al.’s, in which the
mean tumor size was 1.2 cm with values ranging
from 0.1 to 3.5 cm. Some reports presented smaller
sizes: means of approximately 0.5 cm with values
ranging from 0.1 to 2.0 cm®, On the other hand,
in the study by Emre et al.?, only 18% of the tumors
invaded the periappendicular fat tissue.

Moreover, in the context of this study, patients
diagnosed with mucinous and adenocarcinoma
were older. Those with mucinous had a mean age of
56.7 (SD, 14.9) and patients with adenocarcinoma,
58.6 (SD, 16.9) years. There was a higher prevalence
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PREVALENCE OF FETAL AND NEONATAL MORTALITY
DUE TO CONGENITAL ANOMALIES IN THE STATE OF
MARANHAO, BRAZIL, FROM 2001-2016

Luzivan Costa Reis', Wesley Luciano Kaizer?, Lavinia Schiler-Faccini'®

Abstract

Introduction: The infant mortality rate (IMR) is an important health indicator directly
associated with living conditions, prenatal care coverage, social development
conditions, and parental education, among others. Worldwide, the infant mortality rate
was 29/1000 live births in 2017. Therefore, this study aimed to evaluate the fetal and
infant mortality rates due to congenital anomalies (CA) in Maranhao from 2001 to 2016.

Methods: Data were obtained from the SINASC, and SIM databases. We used
simple linear regression, Poisson distribution, and ANOVA (Bonferroni’s post hoc test).
We analyzed the public data (2001-2016) of 1934858 births and determined the fetal,
neonatal, perinatal, and post-neonatal mortality rates associated with CA by mesoregions.

Results: The IMR in Maranh&o was 17.01/1000 live births (95%CI, 13.30-20.72)
and CA was the cause of death in 13.3% of these deaths. Mortality due to CA
(per 1000 live births) was 0.76 (95%CI, 0.74—0.85) for fetal mortality rate and
2.27 (95%Cl, 1.45-3.10) for infant mortality rate. Geographic and temporal variations
were observed with a slight increase in recent years for deaths attributable to CA,
and in the northern part of Maranhao.

Conclusions: Mortality rates due to CA in Maranh&o increased over the period 2001-2016
possibly as a result of improved maternal-infant health conditions eliminating other
causes of death. Therefore, efforts to improve early diagnosis and better treatment
of congenital anomalies should be considered to reduce its impact on child mortality.

Keywords: Congenital abnormalities; Infant mortality; Live birth; Perinatal mortality

INTRODUCTION

The occurrence and severity of congenital anomalies (CAs) are determined
by numerous genetic and environmental factors, often leading to serious
disabilities or even death'. The worldwide infant mortality rate (IMR), or the
number of deaths of children under 1 year of age, is an important health
indicator directly associated with living conditions, prenatal care coverage,
social development conditions, parental education, among others, as well
as an indicator of the quality of public health?4. Globally, the IMR decreased
from 65 deaths per 1000 live births in 1990 to 29 deaths per 1000 live births
in 20183, A study by Victora et al.* showed that, in Brazil, infant mortality
decreased from 47 deaths per 1000 live births in 1990 to 27/1000 live births
in 2000, and 19/1000 live births in 2007. Ten years later, in 2017, this rate was
12/1000 live births®. Comparatively, in the European Region, IMR was only
9/1000 live births®. While this decline in Brazil in recent decades is reassuring,
there are many regional differences. In 1990 the IMR in the Northeast region
of Brazil was 2.6/1000 live births times higher than that in the South, and in
2007 it remained 2.2/1000 live births times higher*.

The proportion of CAs associated with infant mortality is also an important
health and social indicator*’. In high-income countries, CAs are now the
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leading cause of infant mortality. In most Latin
American countries as well as in Brazil, CAs are
already the second cause of infant mortality due to
improved maternal and child care™®. In a study with
data from the European Surveillance of Congenital
Anomalies (EUROCAT), for the period 2005-2009,
the IMR due to CA was 1.1/1000 live births in
11 European countries®. In Brazil, deaths due to CAs
were 2.48/1000 live births in 1996 and 2.74/1000 live
births in 2008, and the proportion of IMR due to CA
was 9.94% in 1996 and 18.22% in 2008,

Maranhao is one of the poorest states in Brazil
with a Human Development Index (HDI) of 0.687 in
20172, and there is a shortage of studies on the
impact of CA in IMRs in the Northeast region of the
country'®'4, Therefore, this study aimed to evaluate
fetal and infant mortality rates due to CAin Maranhao
from 2001 to 2016.

METHODS

This is a population-based ecological time-series
analysis of fetal and infant deaths associated to
congenital anomalies in the state of Maranh&o from
2001 to 2016. Maranhao is located in the Northeast
region of Brazil and has a geographical area of
329642170 km?and a population of 7075181 inhabitants™.
The HDI was 0.639 in 2010 and 0.687 in 2017, and
the monthly per capita household income in 2018
was US$ 144 dollars™. It has 217 municipalities in
5 geographic regions (Center, East, North, West,
and South).

Data were obtained using the electronic database
of the Department of Informatics of the Brazilian public
unified health system (DATASUS). Information on
stillbirths and infant deaths were available in the
Mortality Information System (SIM—Sistema de
Informagéo sobre Mortalidade, in Portuguese) and
data on live births were available in the Live Birth
Information System (SINASC—Sistema de Informagé&o
sobre Nascidos Vivos, in Portuguese). All data
are public and can be accessed on the DATASUS
website'®. We extracted the yearly absolute number
of live births, stillbirths and infant deaths, as well as
the number of deaths of children under 1 year old
with CAs in the period 2001-2016.

CAs are classified according to the 10th revision
of the International Classification of Diseases (ICD-
10th), grouped into the following categories: Q00-Q01
Anencephaly and Encephalocele; Q02 Microcephaly;
Q04-Q07 Other CA of the nervous system; Q10—
Q18 CA of the eye, ear, face and neck; Q20-Q28
CA of the circulatory system; Q30—-Q34 CA of the
respiratory tract; Q35-Q37 Cleft lip and cleft palate;
Q38-Q45 Other CA of the digestive tract CA; Q50-Q56
Congenital malformations of genital organs; Q60-Q64
Congenital urinary tract abnormalities; Q65-Q79 CA

238 Clin Biomed Res 2021;41(3)

and congenital deformities of the musculoskeletal
system; Q80—89 Other congenital anomalies; Q90—
Down syndrome; Q91-Edwards syndrome and Patau
syndrome; Q92-Q99 Chromosomal anomalies not
elsewhere classified.

We calculated the following indicators: (1) infant
mortality rate (IMR: number of deaths of children
under 1 year of age/total live births); (2) CA mortality
rate (number of deaths due to congenital anomalies/
number of births); (3) proportion of infant deaths
attributable to CA (congenital anomaly mortality
rate/IMR); (4) fetal CA rate (number of fetal
deaths by CA/total number of stillbirths); (5) early
neonatal CA mortality rate (number of deaths by
CA from zero to the 6th day of age/number of live
births); (6) perinatal CA mortality rate (fetal + early
neonatal deaths/total births); (7) late neonatal CA
mortality rate (number of deaths due to CA from the
7th to the 27th day of age/number of live births);
and (8) post-neonatal CA mortality rate (number
of deaths by CA from the 28th to the 364th day of
age/number of live births).

Simple linear regression was used to detect
annual temporal trends of fetal and infant mortality
rates. Rates were the dependent variables (Y) and
years the independent variables (X). The centralized
variable (X-—2008/2009), corresponding to the
second semester of 2008 and the first semester
of 2009, was selected to avoid autocorrelation
between the equation terms. The equation
formula was Y = B, + B, (X-2008/2009), where
Y = mortality rate, B, = average rate for the period,
B, = annual average rate and X = year. The fit of
the model was by the determination coefficient
(R?)—that measures the proportion of variation of
the dependent variables'. The ANOVA test was
used to compare infant mortality rate (IMR), fetal
mortality rate (FMR) percentage and IMR by CA
from 2001 to 2016. Bonferroni’s post hoc test was
applied to analyze specific pairs of samples for
stochastic dominance.

The data were organized in Microsoft Excel®
2016 spreadsheets, and spatial and temporal
statistical analyses were performed using R studio,
version 3.6.0. The confidence intervals of mortality
rates were calculated using the Poisson distribution™,
using Epi Info™, version 7.2.38, and significance was
set at p < 0.05.

This investigation does not contain any human
or animal studies. The data included here refer to
human births identified in the DATASUS system. Al
human individuals had anonymous records on the
website. The Brazilian legislation (Resolution 466/12
of the Brazilian National Health Council) does not
require Research Ethics Committee approval for data
obtained from freely accessible public databases,
such as DATASUS.
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RESULTS

From 2001 to 2016, there were 1934858 live births
in Maranh&o and 25640 stillbirths, and the mean
IMR was 2.23/1000 live births. Mortality rates due to
CA (per 1000 live births) were: fetal mortality rate of

0.76 (95% confidence interval [Cl], 0.74-0.85), early
neonatal mortality rate of 1.06 (95%Cl, 1.03-1.20),
perinatal mortality rate of 1.82 (95%Cl, 1.22—1.84),
late neonatal mortality rate of 0.33 (95%Cl, 0.29-0.73),
and post-neonatal mortality rate of 0.87 (95%ClI,
0.86-10.2) (Table 1).

Table 1: Fetal, early neonatal, perinatal, late neonatal and post-neonatal mortality rates due to congenital anomalies,
in the period 2001-2016 in the state of Maranhao, Brazil (Livebirths = 1934858; Stillbirths = 25640).

Mortality Total deaths (N) CA deaths (N %) IMR-CA (95%CI)
Fetal 25640 1462 (5.7%) 0.76 (0.74-0.85)
Early neonatal (0 to 6 days) 17251 2057 (11.9%) 1.06 (1.03-1.20)
Perinatal (fetal + early neonatal) 27391 3519 1.82 (1.22-1.84)
Late neonatal (7 to 27 days) 4126 642 (15.5%) 0.33 (0.29-0.73)
Post-neonatal (28 to 364 days) 11535 1684 (14.6%) 0.87 (0.86-1.02)
Infant (0 to 364 days) 32912 4383 (13.3%) 2.27 (1.45-3.10)

Infant Mortality Rate 20.72)

17.01 (95%Cl, 13.30-

Note: CA deaths = Number of deaths with congenital anomalies and % of deaths due to CA;

IMR-CA = Infant Mortality Rate by Congenital Anomalies (per 1000 live births); Cl = Confidence Interval.

The overall IMR in Maranhao decreased from
20.16/1000 live births in 2001 to 14.99/1000 live
births in 2016, with a mean annual reduction of 0.35
(95% CI, -0.44—-0.26, p < 0.000001). In contrast,
there was an increase in the FMR due to CA in the
state during the same period, with a mean annual

http://seer.ufrgs.br/hcpa

increase of 0.01 (95% Cl, 0.002-0.017, p < 0.00933),
as shown in Figure 1a and b. When comparing the
FMR due to CAand the general IMR, (ANOVA =0.921,
Bonferroni = 10.66, p < 0.0001), there are higher
rates in 2002 (general IMR) and 2015 (fetal mortality
by CA) (Figure 1a).

Clin Biomed Res 2021;41(3) 239



Reis et al.

Figure 1: A: Time trend general infant mortality rate; B: Fetal mortality rate due to congenital anomalies, in the period

2001-20186, in the state of Maranhao, Brazil.

There was an increase in infant mortality due to
CA from 1.58/1000 live births (2001) to 2.63/1000
live births (2016), with a mean annual increase of
0.07/1000 live births (95% CI, 0.04-0.10, p < 0.00025)
(Figure 2a). The proportion of infant deaths due to
CAincreased from 3.92% in 2001 to 6.64% in 2016,

with a mean annual increase of 19.66% (95%ClI,
6.06%—27.26%, p < 0.00456), as shown in Figure 2b.
When comparing the percentage of deaths due to CA
and overall IMR by CA, it was found to be statistically
significant (ANOVA = 4.292, Bonferroni = 0.079 with
higher rates in 2011, p < 0.0001) (Figure 2a).
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Figure 2: A: Time series of the percentage of deaths due to congenital anomalies; B: Infant mortality rate due to congenital
anomalies, in the period 2001-2016, in the state of Maranh&o, Brazil.

The spatial distribution of IMR due to CA showed live births) in the West and higher (1.88/1000 live
differences across geographic regions: lower (0.88/1000 births) in the North (Figure 3).

Figure 3: Distribution of infant mortality rates by congenital anomalies in the mesoregions of Maranh&o, from 2001-2016.
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IMRs by type of CA were analyzed (Table 2),
and the highest IMRs were due to congenital heart
defects (0.94/1000 live births; 95%CI, 0.48-0.95).

Table 2: Infant mortality rate associated to congenital

anomalies in children under 1 year according ICD-10th

categories, from 2001-2016, in the state of Maranh&o, Brazil.

Congenital anomalies types
(ICD-10")

QO00-Q01 Anencephaly

and Encephalocele

N IMR-CA (95%Cl)

328 0.17 (0.15-0.17)

QO02-Microcephaly 31 0.02 (0.00-0.03)
QO03-Congenital

Hydrocephalus 184 0.10 (0.09-0.11)
Q04-Q07 Other nervous 279 0.14 (0.12-0.15)
system CA

Q10-Q18 CAEye, Ear, Face 01 0.00 (0.00-0.00)
and Neck

Q20-Q28 Congenital

circulatory system 1827 0.94 (0.48-0.95)

abnormalities
Q30-Q34 Congenital 444 09 (0.07-0.09)
respiratory tract abnormalities

Q35-Q37 Cleft lip and palate 22 0.01 (0.00-0.02)
Q38-Q45 Other congenital - 551 () 179 15_9.17)
anomalies of digestive tract
Q50-Q56 Congenital
anomalies of genital organs
Q60-Q64 Congenital urinary
tract abnormalities

Q65-Q79 CA of the
musculoskeletal system
Q80-Q89 _Other congenital 672 0.35 (0.26-0.47)
malformations

Q90-Down syndrome 74 0.04 (0.03-0.06)
Q91-Edwards syndrome and 32 0.02 (0.00-0.03)
Patau syndrome
Q92-Q99 Chromosomal

03 0.00 (0.00-0.00)
66 0,03 (0.02-0.04)

350 0.18 (0.17-0.25)

anomalies, not elsewhere 12 0.01 (0.00-0.02)
classified
Note: ICD-10th = International Classification of Diseases;

N = Number of deaths in children under 1 year; IMR-CA = Infant
Mortality Rate by Congenital Anomalies (per 1000 live births).

DISCUSSION

This study described the spatial and temporal
IMR due to CAin the state of Maranhao. Despite the
steady decline in IMR in Brazil as a whole, there are
different levels of decline in rates across the country
and among the population groups within Brazilian
states. A reduction from 24.47/1000 live births to
15.03/1000 live births in IMR was observed in an
ecological study from 1996 to 2008 conducted in
Brazil''. Comparatively, in our study in Maranhao,
in 2001, overall IMR was 20.16/1000 live births,
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and in 2006, 14.99/1000 live births. Another study
identified the largest declines in overall IMR in the
Southeast and South regions of the country*.

Mortality due to CA was already the first among
the causes of death in almost all Brazilian states
throughout the second decade of the 21st century™®.
In the present study, we observed that the IMR from
CAs in the state of Maranh&o increased in the period
2001-2016, which can be attributed to 3 situations:
(1) improved infant mortality records; (2) national
and local health policies aimed at reducing infant
mortality?°; and (3) the outbreak of Zika Virus
associated congenital microcephaly, which occurred
mainly in the Northeast of Brazil?'. In addition to
mortality related to brain damage secondary to
prenatal Zika infection, the outbreak likely caused
more reporting and surveillance in both births and
the number of deaths from CA and others causes.
Between 2000 and 2015, an annual average of
164 cases of microcephaly were registered?', and
71% (n = 1142 cases) of live births were to mothers
in the Northeast. The incidence of microcephaly in
Maranhao was 8.23/10000 live births?".

According to the United Nations Inter-agency
Group for Child Mortality Estimation (UNIGME),
infant mortality rates dropped from 46/1000 live
births to 16/1000 live births between 1990 and 2015
in Latin America and the Caribbean, consequently
the proportion of infant deaths secondary to CA is
expected to have increased??, as observed in our
study. Like our results, Bronberg et al. observed an
increase in the IMR due to CAin Maranhao, between
the 2001-2005 and 2006—2010 periods’.

In the city of Recife, in the northeastern state of
Pernambuco, a study in 2004 and 2005 found that the
perinatal mortality rate due to CAwas 59.4/1000 live
births with higher rates for perinatal and early neonatal
mortality?. Arruda et al., also in Pernambuco, found
higher mortality rates due to CAs in the perinatal and
early neonatal periods from 1993 to 20032°. Another
study conducted in Brazil in 2011-2012 observed
the highest neonatal mortality rates from CAs in the
South and Southeast of the country?*.

The different mortality rates for CAs in the spatial
distribution of regions in Maranh&o can be explained
by the socioeconomic conditions. From a national
perspective, Maranhao has one of the lowest HDIs in
Brazil and ranks first in the lowest per capita household
income in the Northeast Region?®. Historically, Brazil
presents significant socioeconomic inequalities
in relation to income distribution. In this sense,
the regions of Maranh&o are not very different from the
national reality. Accordingly, the lowest infant mortality
rates due to CAs are evident in the west, east, and
south (mainly) of Maranhao, probably because these
areas concentrate more economic activities, mostly
by migrants from the South and Southeast of Brazil?®.
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In South America, a study of five Argentinian regions
from 2002 to 2006 observed an association between
mortality rates due to CAs and socioeconomic and
demographic characteristics, which are factors that
indicate a country’s regional developmen?.

In another study in Maranhao, Cacau et al. detected
that 10.5% of the primary causes of mortality were
due to CAs™. In addition, a further study observed
that prematurity, regional inequalities, inadequate
maternal care during pregnancy, infectious diseases
(e.g., congenital syphilis, congenital rubella, and
cytomegalovirus), labor complications, and alcohol use
during pregnancy are factors that increase infant mortality
rates?®%', In this perspective, high infant mortality rates
reflect the poor health conditions of the population?.
Mazzu-Nascimento et al. reported the following data
in Brazil: fetal deaths (annual mean of 1530), infant
hospitalizations (annual mean of 82452), deaths of
hospitalized infants (annual mean of 2175), and the
mean cost of hospitalizations by CAs (annual cost of
$ 7758) between 2008 and 20143,

Recently, Reis et al. concluded that estimates of
the incidence of infant mortality rate due to CAs and
of rates of CA at birth using time and spatial series
can help the specialized team to identify local causes,
appropriate conditions for interventions, as well as the
cost-benefits of the interventions®. In this sense, IMR
due to CA and the rates for live births with CAs impact
quality of life and increase the costs of specialized
care for those affected and their families®'.

In another study in the Northeast, weaknesses
were identified in the operation of the SIM—it signaled
for possible changes in the work process at the local
level (e.g. more partnerships with other sources of
information)®2. However, Figueiroa et al. already
observed an increase in over 90% of the SIM
coverage® %, For this reason, the information in the
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DOPAMINA E COMPORTAMENTO ALIMENTAR:
POLIMORFISMOS EM RECEPTORES DOPAMINERGICOS E
FENOTIPOS RELACIONADOS A OBESIDADE

DOPAMINE AND EATING BEHAVIOR: DOPAMINERGIC
RECEPTOR POLYMORPHISMS AND OBESITY-
RELATED PHENOTYPES

Gabriela Kaufmann', Fabiane Dresch?, Stephanie Cristine Hepp
Rehfeldt?, Julia Pasqualini Genro', Verdnica Contini?

RESUMO

Dentre os sistemas neurais responsaveis pela ingestdo dos alimentos, destaca-
se a via dopaminérgica mesolimbica que, através da liberagcdo de dopamina nos
nucleos de accumbens, desperta prazer e motivagéo para recompensas quimicas
e naturais. Esta via de recompensa age através dos receptores dopaminérgicos
transmembranares, que variam de DRD1 a DRD5. Desta forma, considerando os
efeitos prazerosos despertados pela ingestdo alimentar, é plausivel que variagdes
genéticas em genes do sistema dopaminérgico possam ter um papel na arquitetura
genética da obesidade. Este estudo tem como objetivo realizar uma revisdo narrativa
da literatura sobre a influéncia de variantes genéticas nos receptores dopaminérgicos
em fendtipos relacionados com a obesidade. Em conjunto, os principais achados
desta revisao indicaram que os genes codificadores dos receptores DRD2 e DRD4
possam ser os mais relevantes no contexto da obesidade e fenétipos relacionados.
No entanto, a obesidade é uma doenga complexa e multifatorial e novos estudos
sao ainda necessarios para uma melhor compreenséo do impacto da dopamina nos
desfechos relacionado a obesidade. E importante também destacar que esses efeitos
podem ser especificos para subgrupos de pacientes e que outros fatores, além das
variantes genéticas, devem ser considerados.

Palavras-chave: Obesidade; Polimorfismo; Comportamento alimentar; Receptores
dopaminérgicos

ABSTRACT

Among the neural systems responsible for food ingestion, the mesolimbic dopaminergic
pathway stands out by eliciting pleasure and motivation for chemical and natural
rewards through the release of dopamine in the nucleus accumbens. This reward
pathway is regulated by transmembrane dopaminergic receptors, which range from
DRD1 to DRD5. Thus, considering the pleasurable effects aroused by food intake,
it is plausible that genetic variations in genes of the dopaminergic system may have
a role in the genetic architecture of obesity. This study aims to conduct a narrative
review of the literature on the influence of genetic variants of dopaminergic receptors
on obesity-related phenotypes. Taken together, the main findings of this review indicated
that the genes encoding the DRD2 and DRD4 receptors may be the most relevant
in the context of obesity and related phenotypes. However, obesity is a complex and
multifactorial disease and new studies are still being conducted to better understand
the impact of dopamine on obesity-related outcomes. It is also important to note that
these effects can be specific to subgroups of patients and that other factors, in addition
to genetic variants, must be considered.

Keywords: Obesity; Polymorphism; Feeding behavior; Dopaminergic receptors
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INTRODUGAO

A prevaléncia da obesidade vem aumentando ao
longo dos ultimos anos e estimativas apontam que,
até 2030, 38% da populagéo adulta do mundo esteja
acima do peso e outros 20% sejam obesos, 0 que
resulta em um grande impacto socioecondmico,
visto que esta patologia é considerada um potente
fator para o desenvolvimento de varias doengas,
principalmente doengas cardiovasculares, diabetes
e cancer’.

Do ponto de vista etiolodgico, a obesidade é
caracterizada como uma doenga multifatorial e,
clinicamente, é definida como um valor de indice de
massa corporal (IMC) acima de 30 kg/m?. Esta condig&o
€ impulsionada por um aumento exagerado do
consumo de alimentos hipercaléricos, combinado com
habitos sedentarios, o que acarreta um desequilibrio
energético, desencadeando um acumulo exagerado
de lipideos no interior de adipdcitos?.

Devido a sua etiologia complexa, tem sido observada
uma variabilidade significativa na susceptibilidade a
obesidade entre os individuos expostos aos mesmos
fatores ambientais. Esta observagao sugere que as
diferencas genéticas possuem um papel significativo
na variacao individual observada no peso corporal e,
desta forma, as primeiras estratégias para investigar
o papel da genética na obesidade consistiram em
estudos genéticos classicos, com familias, gémeos
e adotados. Os estudos com gémeos estimam que
a herdabilidade deste fendtipo varie entre 40% e 70%3.
Posteriormente, diversas abordagens foram utilizadas
objetivando a identificagdo dos genes envolvidos,
dentre elas, estudos de genes candidatos, estudos
de ligacéo e estudos de varredura gendmica (GWAS).

Diversas varreduras gendmicas ja identificaram
mais de 300 /oci relacionados com a obesidade. Além
disso, concluiram que determinados polimorfismos
em genes expressos no hipotalamo possuem relagéo
direta com a regulacdo da massa corporal, o que
nao é surpreendente, uma vez que a ingestdo de
alimentos e o gasto energético sdo fortemente
controlados pelo sistema nervoso central (SNC)**.

Os modelos que explicam o controle do SNC sobre
a ingestédo alimentar propdem dois mecanismos:
a) mecanismos homeostaticos e b) mecanismos
hedénicos. O sistema homeostatico consiste na
regulacdo da homeostasia energética por meio de
uma complexa interagéo entre reguladores hormonais
periféricos, como a leptina, grelina e insulina, por
exemplo, e neuropeptidios anorexigenos’. Esse sistema
atua, principalmente, no nicleo arqueado, estimulando
ou inibindo o apetite, de forma a manter um balango
energético adequado e assegurando que a quantidade
consumida em uma unica refeicao ndo exceda o que
o corpo pode suportar com seguranga®. Por outro
lado, o sistema heddnico pode ser entendido
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como um sistema de recompensa cerebral que
medeia as recompensas naturais e nao naturais.
Consiste em mecanismos moleculares e celulares
envolvendo diversos mensageiros quimicos como
a serotonina, o acido y-aminobutirico, o glutamato,
a acetilcolina, entre outros, que atuam em conjunto
para estimular a liberagdo de dopamina (DA) no
nucleo accumbens (NAc) e, consequentemente,
desencadear uma sensacgdo de prazer®',

Por meio de ligagdo da DA com seus respectivos
receptores, os impulsos naturais — como a alimentagao
e a reprodugdo — ou nao naturais — como drogas,
jogos de azar ou comportamentos de risco — séo
responsaveis por desencadearem uma forte resposta
hedbnica (sensacgdo de satisfagdo e prazer) que,
em certos individuos, pode sobrepor os estimulos
homeostaticos e desencadear fendtipos psicossomaticos
caracteristicos, como a obesidade''. Sendo assim,
esta relagdo da DA com a saciedade, mediada pelo
prazer, pode ter um papel importante na arquitetura
genética da obesidade e, consequentemente, no
comportamento alimentar e na suscetibilidade individual
ao ganho de peso. Desta forma, diante do contexto
exposto acima, o objetivo do presente trabalho é
revisar os achados da literatura sobre a influéncia de
variantes genéticas nos receptores dopaminérgicos
em fendtipos relacionados com a obesidade.

DOPAMINA E O SISTEMA DE RECOMPENSA

A DA ¢ a catecolamina predominante no cérebro e é
sintetizada por neur6nios mesencefalicos na substancia
nigra (SN) e na area tegmental ventral. A principal via
dopaminérgica, chamada de mesolimbica, impulsiona
comportamentos gratificantes, como a alimentagao,
ao ativarem o sistema de recompensa cerebral.
A cascata da recompensa cerebral, desencadeada
pela alimentagdo, depende da efetiva interrelacéo
da via dopaminérgica com as vias serotoninérgica,
endorfinérgica e GABAérgica'>"3,

O SNC dispde de mecanismos intrinsecos que
mantém esse sistema equilibrado, evitando que
o sistema de recompensa se sobreponha aos
sinais homeostaticos e, assim, promova o aumento
de peso't. Geralmente drogas, como o alcool, os
psicoestimulantes, e opiaceos, e comportamentos
de risco, como comer excessivamente ou a pratica
constante de jogos de azar, desencadeiam uma
liberagdo de DA na regidao mesolimbica e, por
meio de comportamentos compensatorios, suprem
a hipofung¢do dopaminérgica, levando a uma rapida
sensacao de bem-estar e tornando-se potentes
reforcadores de prazer's1S.

A recompensa alimentar pode ser dividida em
3 componentes principais: a) motivagao de incentivo
(wanting), a qual refere-se a processos que facilitam
a antecipagao de recompensa ou de aproximagao
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a comportamentos em diregdo as metas biologicamente
relevantes, incluindo avaliagdo de recompensa, vontade
realizar esforgos para obter recompensas, previsédo de
recompensa e recompensa baseada em tomada de
decisao; b) componente hedonica (liking), que, nesse
caso, € o proprio comportamento alimentar e todos os
processos relacionados €; ¢) aprendizagem (learning),
que permite fazer associagdes e predicbes a partir
de experiéncias prévias e orientar comportamentos
futuros. E importante notar que esses fendmenos
podem ser aplicados tanto a recompensas naturais,
como alimentos, quanto a reforgos artificiais, como
drogas. Nesse sentido, verificou-se que individuos com
excesso de peso tém um aumento do wanting e da
ingestao energética na auséncia de fome e, também,
uma diminuic¢&o do liking apés as refeigoes. Isso sugere
que individuos obesos possuem uma dificuldade na
obtencao de recompensa, o que 0s leva a uma procura
excessiva pela recompensa alimentar'”'8,

Estudos de neuroimagem sugerem que individuos
obesos apresentam uma disponibilidade de receptores
da DA inferior a de individuos eutroficos, bem como
uma menor ativagdo da DA na regido estriada,
em resposta a ingestdo de alimentos de elevada
palatibilidade®?°. Um estudo, realizado a partir de
imagens obtidas por tomografiapor emissao de
positrons (PET), demonstrou que individuos obesos
possuem alteragdes nos receptores dopaminérgicos
que levam a hiperfagia e, consequentemente,
a obesidade?'. Ja um estudo com imagens obtidas
por ressonancia funcional magnética demonstrou
que individuos obesos apresentam maior ativacao
dopaminérgica em resposta a imagens de alimentos,
comparativamente a controles eutréficos??. Estes dados
sugerem que na obesidade ha uma dificuldade na
obtengdo da recompensa, através da ingestao, e
uma maior sensibilidade aos estimulos de alimentos.
De fato, outro estudo, que avaliou mulheres que
aumentaram de peso em um periodo de seis meses,
demonstrou uma redugéo na resposta dopaminérgica,
em resposta a ingestdo de alimentos de elevada
palatibilidade, nessas mulheres, em comparagao
com mulheres com um peso mais estavel?.

Existem ainda evidéncias de que a ingestao
de alimentos de elevada palatibilidade leva a uma
atenuagéao na sinalizagao da DA. Em animais, como
ratos e primatas, a ingestao frequente de alimentos
ricos em agucar e em gordura parece levar a uma
diminuicdo de receptores dopaminérgicos pos-
sinapticos, e diminuigao da sua sensibilidade bem
como da sensibilidade a recompensa, além de
promover neuroplasticidade, alteracdes epigenéticas,
perturbagdes no desenvolvimento do metabolismo
dopaminérgico estriatal e maior dificuldade em
controlar a ingestao de alimentos energeticamente
densos, além de outras mudangas no padréo de
interacao social intraespecifica?*2°.
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Entretanto, os individuos apresentam uma
ampla variagdo em relagdo a comportamentos
compulsivos, ansiosos ou aditivos. Nesse sentido,
visto que os mecanismos envolvendo a sinalizagao
dopaminérgica sdo mediados pelos receptores de
dopamina e, estes, codificados por genes especificos,
polimorfismos nestes genes podem perturbar os
eventos neuroquimicos de sinalizagao neuronal
da DA. A partir disso, Blum et al.?® propuseram
que alguns individuos apresentam caracteristicas
genéticas especificas que predispdem a uma
hipofungao dopaminérgica na regido mesolimbica
e caracterizaram esse fendbmeno como sindrome
de deficiéncia de recompensa (RDS).

ARDS refere-se a uma insuficiéncia de sentimentos
habituais de satisfagdo, causados por uma disfungéo
na cascata de recompensa cerebral, envolvendo
principalmente neurotransmissores dopaminérgicos
e opidides. Blum et al.?” ligaram esta disfungdo a um
padrao genético especifico e, a partir de um estudo
desenvolvido com 55 individuos de duas familias distintas,
em 2011, sugeriu-se que polimorfismos em genes que
codificam receptores dopaminérgicos desempenham
um papel fundamental no desenvolvimento da RDS.
Ou seja, a RDS pode ser entendida como o ponto de
ligacao entre o comportamento impulsivo de busca
pela recompensa e as caracteristicas genéticas
e epigenéticas responsaveis pelas altera¢cdes no
sistema dopaminérgico.

RECEPTORES DOPAMINERGICOS

Amplamente distribuidos pelo SNC, os receptores
de DA (DARs) pertencem ao grupo de receptores
acoplados a proteina G. Em mamiferos, existem
cinco subtipos de DARs, divididos em duas familias
de acordo com a sua estrutura e resposta biolégica.
Na familia de receptores D1-like incluem-se os
DARs D1 e D5, enquanto os DARs da familia D2-
like consistem no D2, D3 e D4%2°,

Os DARs D1-like sdo acoplados positivamente
a adenil-ciclase e induzem a acumulagao de
monofosfato de adenosina ciclica (AMPc) intracelular
e a ativagao da proteinaquinase A (PKA). Esta familia
de receptores € amplamente expressa no cérebro,
sendo que a maior parte se encontra no nucleo estriado,
putdmen, NAc e SN. Além disso, desempenham um
papel importante na atividade motora, sistemas de
recompensa, aprendizado e memaria®.

Por outro lado, os DARs D2-like estdo negativamente
acoplados a adenil-ciclase e, como resultado,
reduzem a acumulacido de AMPc intracelular e,
consequentemente, de PKA. Ou seja, a ativagéo
desta familia de receptores leva tanto a inibigao da
atividade da adenil-ciclase como, também, a inibigao
da PKA. Esses receptores sao principalmente
expressos na regido estriada, pallidum, NAc, amigdala,
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cértex cerebral, hipocampo e na glandula pituitaria
e desempenham um papel importante na RDS e,
portanto, no comportamento alimentar?3!.

GENE DRD1

O receptor de DA tipo D1 (DRD1) é codificado
pelo gene DRD1, expresso principalmente no
nucleo caudado, NAc e tubérculo olfatério no SNC.
Localizado no cromossomo 5, 0 gene possui pouco
mais de 4000 pares de base (pb) e produz apenas
um transcrito, a partir de dois éxons. O produto obtido
por meio da transcricdo possui 446 residuos de
aminodcidos, pesando aproximadamente 49293 kDa®.

Apesar dos diversos polimorfismos ja descritos
no gene, dois polimorfismos de base unica (SNP)
(rs4532 e rs686) tém sido mais extensivamente
investigados, sendo descritas associagbes com
fendtipos de adicdo, como a dependéncia de alcool,
nicotina e opioides®®, com fendtipos psiquiatricos,
como a esquizofrenia®, e com pior resposta ao
tratamento farmacoldgico com antipsicéticos®.
O rs4532 esta localizado a —-48 pb na regido 5’ ndo
traduzida (UTR) do segundo éxon e refere-se a uma
troca de adenina (A) por guanina (G)%*. Ja o rs686
descreve uma troca de A por G naregido 3’ UTR, que
desencadeia uma interferéncia na expresséo do gene.
Com relagdo ao rs686, Huang e Li demonstraram que
a presencga do alelo G diminui a expressao do gene,
devido a interferéncia de um microRNA (miRNA).
Ainda, uma vez que o miR-504 esta localizado no
cromossomo X, 0s autores sugerem que esse miRNA
possa influenciar de maneira distinta o comportamento
impulsivo entre os sexos®. De fato, alguns estudos
tém demonstrado que a presencga dos alelos de risco
dos polimorfismos rs4532 e rs686 pode levar os
individuos a adotarem comportamentos impulsivos e
a RDS, sendo que a presenga do haplétipo de risco
G-G implica em manifestagées mais exacerbadas®®.

Apenas um estudo investigou a associagéo do
polimorfismo rs4532 com a obesidade, em uma
amostra de 245 individuos norte-americanos,
destes 111 com IMC = 30 kg/cm?. Os resultados,
no entanto, ndo evidenciaram efeitos significativos
do polimorfismo?®¢. Apesar deste achado negativo,
alguns autores sugerem uma associagao entre o gene
codificador deste receptor com a motivagao para
realizacado de exercicios fisicos, tanto em modelos
animais quanto humanos, sugerindo um possivel
efeito no comportamento sedentario®.

GENES DRD2 E ANKK1

O receptor D2 é codificado pelo gene de mesmo
nome, DRD2, Localizado no cromossomo 11.
E constituido por mais de 6000 pb e pode produzir
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dez transcritos diferentes. Embora algumas fontes
mencionem a existéncia de trés isoformas®,
os receptores D2 sdo amplamente expressos no
cérebro humano sob duas principais isoformas:
D2 longo (D2L), em terminais pds-sinapticos, e D2
curto (D2S), em terminais pré-sinapticos. As duas
isoformas, D2L e D2S, s&o resultado de um splicing
alternativo no éxon 6 do gene, sendo que o D2L
difere do D2S pela presenga de 29 aminoacidos
adicionais no interior do terceiro loop intracelular.
Ao final do processo de transcricao do D2L, os
sete éxons codificantes originam uma proteina com
443 residuos de aminoacidos e, portanto, esta foi
classificada como a sequéncia candnica. Este splicing
alternativo resulta em diferencgas na afinidade dos
receptores com a proteina G374,

O gene DRD2 apresenta uma variedade de SNPs,
e o polimorfismo mais investigado, e associado
a comportamentos patoldgicos, é rs1800497,
localizado na regido 3'UTR. No entanto, embora
este polimorfismo esteve originalmente associado
ao gene DRD2, verificou-se posteriormente que ele
se localiza no éxon 8 do gene ankyrin repeat and
kinase domain containing 1 (ANKK1), adjacente
ao gene DRD2*'. Os alelos deste polimorfismo sdo
designados por A2 (citosina) e A1 (timina), sendo que
a substituicdo da citosina (C) pela timina (T), na regido
32806 pb, resulta na troca de um glutamato por uma
lisina (713Glu/Lys), o que afeta a especificidade da
ligagdo da proteina ao substrato. Diversos estudos
genéticos ja associaram o polimorfismo rs1800497
com fenétipos de adicao em opidides, antidepressivos,
estimulantes, alucinégenos e outras substancias,
como alcool e tabaco*'.

Noble et al., em 1994, relataram a primeira associa¢éo
entre o alelo A1 do polimorfismo rs1800497 com
a obesidade, e com a preferéncia por carboidratos,
em uma amostra de 73 individuos obesos*2. Ainda,
outro estudo realizado por Obregoén et al.*3, com
258 criangas, revelou que a presenga do alelo A1
estava relacionado com o desenvolvimento de um
comportamento alimentar compulsivo, associado a
ingestao de alimentos caldricos e ao comer hedénico.
Estes estudos, portanto, sugerem que as variagdes
genéticas que estdo associadas a sinalizagdo de
DA podem influenciar a ingestao de alimentos ricos
em gordura saturada e, desta forma, a obesidade.
Corroborando essa hipotese, outro estudo, realizado
com 394 adultos, também relacionou o polimorfismo
rs1800497 com a preferéncia, ingestéo e desejo por
alimentos palataveis*.

Em relacdo ao gene DRD2 propriamente dito,
0 rs6277 vem sendo constantemente associado
a comportamentos compulsivos*®, uma vez que o alelo
de risco C esta associado a menor disponibilidade de
receptores DRD2 tanto nas regides estriadas quando
nas extra-estriatais e em disturbios psiquiatricos*.
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Partindo desse pressuposto, Davis et al. detectaram
uma associagao deste polimorfismo com comportamento
alimentar anormal, caracterizado pelo aumento da
ingestao de alimentos palataveis, em um estudo com
230 individuos obesos com transtorno de compulsao
alimentar?’. Mais recentemente, Kvalgy et al.*®
identificaram efeitos semelhantes em um grande
estudo longitudinal, envolvendo 3999 participantes que
compunham a amostra do estudo HUNTZ2, realizado
entre 1995 e 1997 e/ou HUNT3, desenvolvido de
2006 a 2008. A partir dos dados obtidos pela coorte
HUNT, realizada na Noruega, os autores identificaram
uma associagao entre a presencga do alelo de risco
T do rs6277 e um aumento de peso ao longo dos
anos nos individuos pesquisados.

A fim de confirmar a importancia do receptor
DRD2 na obesidade, Dang et al.*® selecionaram
130 individuos saudaveis, com idades entre 18 e
81 anos e, utilizando PET e radiois6étopos com alta
afinidade por receptores D2/D3, demonstraram uma
correlagdo inversa entre a disponibilidade destes
receptores, principalmente no mesencéfalo e nas
regides estriadas ventral e dorsal (putdmen), e o IMC,
em individuos com mais de 30 anos. Ja em individuos
com menos de 30 anos, a disponibilidade de receptores
nao foi significativamente associada ao IMC.

Blum et al.%® desenvolveram e validaram um novo
modelo animal para avaliar os efeitos do DRD2, utilizando
a biotecnologia do sistema ioxp-CRE rescue. Dessa
forma, ratos knockdown heterozigotos e homozigotos
expressavam apenas 55% e 3%, respectivamente,
do mRNA total encontrado, desencadeando assim,
o fendtipo de interesse: redugdo na quantidade de
mMRNA do gene DRD2 e ndo sua completa auséncia.
Como resultado, os autores demonstraram que,
ao contrario do que ocorre na RDS, os animais
aumentam de peso devido a inatividade fisica e ndo
a uma alimentagdo com padréo compulsivo.

Diante destes achados, os autores sugerem que
a influéncia do DRD2 no IMC nao ocorre de forma
casual e depende, em grande parte, da idade do
individuo, o que poderia influenciar os achados de
associagdo entre polimorfismos no gene DRD2 e
a obesidade, evidenciando a complexidade do fendtipo.

GENE DRD3

O receptor D3 é produzido a partir do gene DRD3,
localizado na posigdo 3q13.31, sendo expresso
quase que unicamente no NAc. O polimorfismo mais
estudado no gene, o rs6280, € um SNP no qual
uma adenina (A) é substituida por uma guanina (G),
0 que resulta em uma substituicdo de uma glicina
por uma serina na posi¢cao 9 (ser9gly), na parte
N-terminal da parte extracelular do receptor. Com
essa substituicao, a proteina nao é capaz de se inserir
de forma correta na membrana e, assim, individuos
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heterozigotos para o alelo gly possuem receptores
com uma maior afinidade pela DA%"52,

Estudos relacionando o gene DRD3 a alteracdes
no peso corporal encontram associagao significativa,
principalmente quando os pacientes sofrem de
algum outro transtorno psiquiatrico e/ou estao em
tratamento farmacolodgico. De fato, estudos de
farmacogenética tém associado a presencga do alelo
de risco gly do rs6280 a um maior aumento de peso
e a presencga de disturbios metabdlicos induzidos
por antipsicoticos®253,

Contrastando com a vasta literatura acerca desse
tema em fendtipos psiquiatricos, ndo ha estudos
associando o polimorfismo rs6280 no gene DRD3
a um aumento do IMC ou obesidade na populagéo
geral. Entretanto, o estudo de McQuade et al.>*, com
ratos knockout para o gene (DRD3"), demonstrou
que esses animais apresentaram um aumento de
peso e de percentual de gordura corporal, e que tais
alteragdes antropométricas modificaram também
os niveis de insulina e leptina plasmaticas. Apesar
do estudo envolver apenas animais e nao haver
dados que comprovem o efeito em seres humanos,
Yazdi et al.*® sugerem que sejam realizados outros
estudos em modelos animais, com metodologias mais
refinadas, com o intuito de melhor compreender as
fungdes e participacédo deste gene na obesidade.

GENE DRD4

O gene DRD4, localizado no cromossomo 11,
codifica o receptor D4 de DA, o qual é altamente
expresso no cértex pré-frontal e em outras regides do
cérebro envolvidas nos circuitos de recompensa, que
medeiam as propriedades de reforgo de alimentos,
tais como o hipocampo, a amigdala e hipotalamo®.
Esse gene codifica um receptor com sete dominios
transmembranares, que responde a DA enddgena
e inibe o0 segundo mensageiro adenil-ciclase.

Um dos polimorfismos mais investigados no gene
DRD4 esta localizado no éxon 3, o qual se caracteriza
pela presenga de um numero variavel de repeti¢cdes
em tandem (VNTR), no qual uma sequéncia de
48 pb (16 aminoacidos) pode estar repetida de duas
aonze vezes, sendo que duas (2R), quatro (4R) ou
sete repeticdes (7R) representam os alelos mais
comuns. Na literatura, os individuos podem ser ainda
agrupados como portadores da variagdo short ou
portadores da variagéo long, sendo que a categoria
de short é definida como seis ou menos repeticdes
e long com sete ou mais repeticdes®.

Estudos sugerem que individuos portadores de
pelo menos um alelo 7R possuem menor quantidade
e afinidade dos receptores dopaminérgicos e,
consequentemente, transmitem sinais intracelulares
mais fracos, em comparagao com outros alelos. Além
disso, esta variante tem sido associada a menor
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formacao de AMPc, em comparagao com seis
repeticdes ou menos®. Ainda, o alelo 7R tem sido
associado a uma pior resposta a drogas estimulantes
da DA, como alcool, cocaina, e outros estimulantes,
e menor liberacédo de DA nas regides do caudado e
ventral do NAc®°.

De maneira semelhante ao reforgo obtido por meio
de drogas, a alimentagao gera grandes impulsos de
reforgo e alguns estudos ja associaram polimorfismos
no gene DRD4 com fendtipos relacionados a
obesidade®. Além destes achados, Silveira et al.*
e Fontana et al.?" realizaram estudos com criangas
e constataram que portadores do alelo 7R possuem
maior tendéncia ao consumo de alimentos palataveis
em relagdo a alimentos integrais.

GENE DRD5

Localizado na posicéo 4p16.1, o gene DRD5 é
responsavel pela sintese de um subtipo de receptores
D1-like. Ao ser transcrito em regides limbicas, o gene
origina um mRNA formado por apenas um éxon,
entretanto, devido a grande homologia estrutural e
funcional com o receptor D1, a proteina sintetizada
a partir do gene DRDS5 é preferencialmente denominada
DRD1B, possuindo 477 residuos de aminoacidos®.

O polimorfismo mais investigado no gene DRD5
€ um VNTR que consiste na repeticdo de um di-
nucleotideo (CT), localizado a 18,5 kb upstream do
gene, o qual tem sido associado com a transcrigao
do gene®2. Os possiveis alelos variam de duas
a 13 repeticdes, sendo que o alelo de 9 repeti¢bes (9R),
com 148 pb, parece aumentar o risco para o Transtorno
de Déficit de Atencao/Hiperatividade (TDAH), ao
passo que o alelo com 136 pb parece conferir um
efeito protetor®. Interessantemente, alguns autores
defendem que exista uma ligagdo entre o TDAH e
a obesidade e que o TDAH seja, na verdade, um
subtipo da RDS, o que explicaria sintomas como
impulsividade, por exemplo®.

No que diz respeito a fendtipos relacionados a
obesidade, Carr et al.* avaliaram a possivel associagéo
entre o VNTR descrito acima, o reforgo alimentar e
alteragdes no IMC. Para tanto, investigaram a auséncia
ou presenca do alelo 9R em 245 individuos, destes
111 obesos. No entanto, apesar do alelo 9R ser
0 mais comum na amostra investigada (41%), néo
foram encontradas associagdes entre o polimorfismo
e o comportamento alimentar e/ou IMC.

DISCUSSAO

Nosso estudo revisou os principais artigos que
avaliaram polimorfismos nos genes codificadores dos
receptores de dopamina em fenétipos relacionados
a obesidade. A dopamina desempenha um papel
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fundamental no equilibrio energético ao integrar
sinais metabdlicos com circuitos que suportam
funcdes cognitivas, perceptuais e apetitivas que
orientam a alimentacgao. Ainda, foi estabelecido
que a dieta e a obesidade alteram a sinalizacao
de DA, levando a alimentacdo compulsiva e
a comprometimentos neurocognitivo?.

Ressalta-se que a grande maioria das variantes
genéticas investigadas sao as mesmas ja associadas
com transtornos mentais, especialmente os relacionados
a comportamentos aditivos e compulsivos, o que reforga
aimportancia do SNC no controle do peso. No entanto,
embora as substancias psicoativas e os alimentos
compartilhem a caracteristica de exercerem um efeito
de reforgo, ao aumentar abruptamente a liberagéo
de DA na regido mesolimbica®’, Cornelis et al.®
defendem que possam existir mecanismos distintos
para o desenvolvimento da compulsdo alimentar
ou drogadicdo, que permanecem desconhecidos.
Portanto, os loci envolvidos com o comportamento
patolégico alimentar podem ser diferentes dos loci
envolvidos nos transtornos por uso de substancias.

Os achados mais relevantes desta reviséo
estdo relacionados com o receptor DRD2, porém,
sabe-se que receptores DRD2 e DRD4 podem
formar heterodimeros complexos, de acordo com
a presenca de determinadas variantes genéticas®®,
o0 que reforga a importancia da investigacao
conjunta de polimorfismos nos genes DRD2 e
DRD4. Além disso, a complexidade do fenétipo &
também evidenciada pelo estudo de Dang et al.*,
que demonstraram que a possivel influéncia dos
receptores de DA sobre o IMC pode depender, em
grande parte, da idade do individuo, visto que, ao
longo dos anos, a quantidade de receptores pode
ser reduzida gradativamente, ao passo que ha um
aumento no IMC. Estudos como esse contradizem
a hipétese de hipofungao dopaminérgica e sistema de
recompensa e sugerem um novo mecanismo, onde
as alteracdes metabolicas decorrentes da obesidade
seriam responsaveis pela alteracdo na fungéao
dopaminérgica. Seguindo essa linha de raciocinio,
Beeler et al.®” acrescenta que a obesidade associada
com niveis reduzidos de receptores D2 poderia ser
desencadeada pela reducéo da atividade fisica, e ndo
por um padrao compulsivo de alimentagao, conforme
também defendido por Blum et al.®. Por fim, outra
questao que ainda deve ser destacada em relagéo
a funcionalidade da sinalizagdo dopaminérgica é
a presenca de polimorfismos em outros genes.
Gluskin e Mickey, em uma meta-analise, identificaram
19 variantes em 11 genes distintos que poderiam
exercer influéncia sobre a capacidade de ligagéao
da DA com seu receptor DRD2, em estudos in vivo
e que, devido a esse fendbmeno, a disponibilidade
de receptores DRD2 pode variar entre 20 e 60%
dentre os individuos®.
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CONCLUSAO

A obesidade é claramente uma doenga complexa

efeitos podem ser especificos para subgrupos de
pacientes e que outros fatores, além das variantes

e multifatorial, portanto, é aceitavel a existéncia de

achados com resultados conflitantes. Apesar das

evidéncias apresentadas, novos estudos sdo ainda

necessarios para uma melhor compreenséao do impacto
da DA nos desfechos relacionado a obesidade.
Por fim, é importante também destacar que esses

REFERENCIAS

1.

Kelly T, Yang W, Chen CS,
Reynolds K, He J. Global burden
of obesity in 2005 and projections
to 2030. Int J Obes (Lond).
2008;32(9):1431-7.

Bays H. Central obesity as a clinical
marker of adiposopathy; increased
visceral adiposity as a surrogate
marker for global fat dysfunction.
Curr Opin Endocrinol Diabetes Obes.
2014;21(5):345-51.

Bray MS, Loos RJ, McCaffery JM,
Ling C, Franks PW,

Weinstock GM, et al. NIH working
group report-using genomic
information to guide weight
management: From universal to
precision treatment. Obesity (Silver
Spring). 2016;24(1):14-22.

Shungin D, Winkler TW, Croteau-
Chonka DC, Ferreira T, Locke AE,
Magi R, et al. New genetic loci
link adipose and insulin biology
to body fat distribution. Nature.
2015;518(7538):187-96.

Sun X, Luquet S, Small DM.

DRD2: Bridging the Genome and
Ingestive Behavior. Trends Cogn Sci.
2017;21(5):372-84.

Min J, Chiu DT, Wang Y. Variation in
the heritability of body mass index
based on diverse twin studies:

a systematic review. Obes Rev.
2013;14(11):871-82.

Tabe-Bordbar S, Anastasio TJ.
Computational Analysis of the
Hypothalamic Control of Food Intake.
Front Comput Neurosci. 2016;10:27.

Cakir |, Perello M, Lansari O,

Messier NJ, Vaslet CA, Nillni EA.
Hypothalamic Sirt1 regulates food
intake in a rodent model system. PLoS
One. 2009;4(12):e8322.

Frank S, Veit R, Sauer H, Enck P,
Friederich HC, Unholzer T, et al.
Dopamine Depletion Reduces Food-

http://seer.ufrgs.br/hcpa

de estudo.

Related Reward Activity Independent
of BMI. Neuropsychopharmacology.
2016;41(6):1551-9.

10. Westerink BH, Kwint HF, deVries JB.
The pharmacology of mesolimbic
dopamine neurons: a dual-probe
microdialysis study in the ventral
tegmental area and nucleus
accumbens of the rat brain.

J Neurosci. 1996;16(8):2605-11.

11. Schwartz MW, Woods SC, Porte D
Jr, Seeley RJ, Baskin DG. Central
nervous system control of food intake.
Nature. 2000;404(6778):661-71.

12. Bello NT, Hajnal A. Dopamine and
binge eating behaviors. Pharmacol
Biochem Behav. 2010;97(1):25-33.

13. Kishi T, ElImquist JK. Body weight is
regulated by the brain: a link between
feeding and emotion. Mol Psychiatry.
2005;10(2):132-46.

14. Kim HF, Hikosaka O. Parallel basal
ganglia circuits for voluntary and
automatic behaviour to reach rewards.
Brain. 2015;138(7):1776-800.

15. Leyton M, Vezina P. Dopamine
ups and downs in vulnerability to
addictions: A neurodevelopmental
model. Trends Pharmacol Sci.
2014;35(6):268-76.

16. Covey DP, Roitman MF, Garris PA.
lllicit dopamine transients: Reconciling
actions of abused drugs. Trends
Neurosci. 2014;37(4):200-10.

17. Ramachandrappa S, Farooqi IS.
Genetic approaches to understanding
human obesity. J Clin Invest.
2011;121(6):2080-6.

18. Blum K, Simpatico T, Badgaiyan
RD, Demetrovics Z, Fratantonio J,
Agan G, et al. Coupling Neurogenetics
(GARS™) and a Nutrigenomic Based
Dopaminergic Agonist to Treat Reward
Deficiency Syndrome (RDS): Targeting

Clin Biomed Res 2021;41(3)

Agradecimentos

19.

20.

22.

24.

26.

27.

genéticas, devem ser considerados.

Os autores agradecem a FUVATES, ao CNPq e a
CAPES (codigo 001), pela concesséo de bolsas

Polymorphic Reward Genes for
Carbohydrate Addiction Algorithms.
J Reward Defic Syndr. 2015;1(2):75-80.

Frank GKW. Advances from
neuroimaging studies in
eating disorders. CNS Spectr.
2015;20(4):391-400.

Stice E, Figlewicz DP, Gosnell BA,
Levine AS, Pratt WE. The contribution
of brain reward circuits to the obesity
epidemic. Neurosci Biobehav Rev.
2013;37(9):2047-58.

. Guo J, Simmons WK, Herscovitch P,

Martin A, Hall KD. Striatal dopamine
D2-like receptor correlation patterns
with human obesity and opportunistic
eating behavior. Mol Psychiatry.
2014;19(10):1078-84.

Stice E, Spoor S, Bohon C,
Veldhuizen MG, Small DM. Relation
of reward from food intake and
anticipated food intake to obesity:

A functional magnetic resonance
imaging study. J Abnorm Psychol.
2008;117(4):924-35.

. Stice E, Yokum S, Blum K, Bohon C.

Weight gain is associated with
reduced striatal response to palatable
food. J Neurosci. 2010;30(39):131059.

Vucetic Z, Carlin JL, Totoki K,
Reyes TM. Epigenetic dysregulation
of the dopamine system in diet-
induced obesity. J Neurochem.
2012;120(6):891-8.

. Marco A, Schroeder M, Weller A.

Feeding and reward: Ontogenetic
changes in an animal model of
obesity. Neuropharmacology.
2012;62(8):2447-54.

Blum K, Thanos PK, Gold MS.
Dopamine and glucose, obesity and
reward deficiency syndrome. Front
Psychol. 2014;5:919.

Blum K, Chen AL, Oscar-Berman M,

Chen TJ, Lubar J, White N, et al.
Generational association studies

251



Kaufmann et al.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

252

of dopaminergic genes in reward
deficiency syndrome (RDS) subjects:
selecting appropriate phenotypes

for reward dependence behaviors.
Int J Environ Res Public Health.
2011;8(12):4425-59.

Vallone D, Picetti R, Borrelli E.
Structure and function of dopamine
receptors. Neurosci Biobehav Rev.
2000;24(1):125-32.

Sidhu A, Niznik HB. Coupling of
dopamine receptor subtypes to
multiple and diverse G proteins. Int
J Dev Neurosci. 2000;18(7):669-77.

Volkow ND, Morales M. The Brain on
Drugs: From Reward to Addiction.
Cell. 2015;162(4):712-25.

Johnson PM, Kenny PJ. Dopamine
D2 receptors in addiction-like
reward dysfunction and compulsive
eating in obese rats. Nat Neurosci.
2010;13(5):635-41.

McLaren W, Gil L, Hunt SE, Riat HS,
Ritchie GR, Thormann A, et al.

The Ensembl Variant Effect Predictor.
Genome Biol. 2016;17(1):122.

Peng S, Du J, Jiang H, Fu Y, Chen H,
Sun H, et al. The dopamine receptor
D1 gene is associated with the length
of interval between first heroin use
and onset of dependence in Chinese
Han heroin addicts. J Neural Transm
(Vienna). 2013;120(11):1591-8.

Novak G, LeBlanc M, Zai C, Shaikh S,
Renou J, DelLuca V, et al. Association
of polymorphisms in the BDNF,

DRD1 and DRD3 genes with tobacco
smoking in schizophrenia. Ann Hum
Genet. 2010;74(4):291-8.

Huo R, Wei Z, Xiong Y, Jiang J, Liu Y,
Yan'Y, et al. Association of dopamine
receptor D1 (DRD1) polymorphisms
with risperidone treatment response
in Chinese schizophrenia patients.
Neurosci Lett. 2015;584:178-83.

Carr KA, Lin H, Fletcher KD,
Sucheston L, Singh PK,

Salis RJ, et al. Two functional
serotonin polymorphisms moderate
the effect of food reinforcement

on BMI. Behav Neurosci.
2013;127(3):387-99.

Huang W, Li MD. Differential Allelic
Expression of Dopamine D1 Receptor
Gene (DRD1) Is Modulated by
microRNA miR-504. Biol Psychiatry.
2009;65(8):702-5.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Blum K, Oscar-Berman M,
Demetrovics Z, Barh D, Gold MS.
Genetic Addiction Risk Score (GARS):
Molecular Neurogenetic Evidence for
Predisposition to Reward Deficiency
Syndrome (RDS). Mol Neurobiol.
2014;50(3):765-96.

Huppertz C, Bartels M, Groen-
Blokhuis MM, Dolan CV, de Moor MH,
Abdellaoui A, et al. The dopaminergic
reward system and leisure time
exercise behavior: candidate

allele study. Biomed Res Int.
2014;2014:591717.

Giros B, Sokoloff P, Martres MP,
Riou JF, Emorine LJ, Schwartz JC.
Alternative splicing directs the
expression of two D2 dopamine
receptor isoforms. Nature.
1989;342(6252):923-6.

White MJ, Morris CP, Lawford BR,
Young RM. Behavioral phenotypes of
impulsivity related to the ANKK1 gene
are independent of an acute stressor.
Behav Brain Funct. 2008;4:54.

Noble EP, Noble RE, Ritchie T,
Syndulko K, Bohlman MC,

Noble LA, et al. D2 dopamine receptor
gene and obesity. Int J Eat Disord.
1994;15(3):205-17.

Obrégon AM, Vallandares M,
Goldfield G. Association of the
Dopamine D2 Receptor rs1800497
polymorphism and eating behavior
in Chilean children. Nutrition.
2017;35:139-45.

Lek FY, Ong HH, Say YH. Association
of dopamine receptor D2 gene
(DRD2) Tag1 polymorphisms with
eating behaviors and obesity among
Chinese and Indian Malaysian
university students. Asia Pac J Clin
Nutr. 2018;27(3):707-17.

Gluskin BS, Mickey BJ. Genetic
variation and dopamine D2 receptor
availability: a systematic review

and meta-analysis of human in vivo
molecular imaging studies. Transl/
Psychiatry. 2016;6(3):e747.

Hirvonen MM, Laakso A, Nagren K,
Rinne JO, Pohjalainen T, Hietala J.
C957T polymorphism of dopamine
D2 receptor gene affects striatal
DRD2 in vivo availability by changing
the receptor affinity. Synapse.
2009;63(10):907-12.

Davis C, Levitan RD, Yilmaz Z,
Kaplan AS, Carter JC, Kennedy JL.
Binge eating disorder and the

Clin Biomed Res 2021;41(3)

48.

49.

50.

51.

52.

53.

54.

55.

56.

dopamine D2 receptor: genotypes
and sub-phenotypes. Prog
Neuropsychopharmacol Biol
Psychiatry. 2012;38(2):328-35.

Kvalgy K, Holmen J, Hveem K,
Holmen TL. Genetic effects on
longitudinal changes from healthy

to adverse weight and metabolic
status — The HUNT study. PLoS One.
2015;10(10):e0139632.

Dang LC, Samanez-Larkin GR,
Castrellon JJ, Perkins SF, Cowan RL,
Zald DH. Associations between
dopamine D2 receptor availability and
BMI depend on age. Neuroimage.
2016;138:176-83.

Blum K, Gardner E, Oscar-Berman M,
Gold M. “Liking” and “wanting” linked
to Reward Deficiency Syndrome
(RDS): hypothesizing differential
responsivity in brain reward circuitry.
Curr Pharm Des. 2012;18(1):113-8.

Savitz J, Hodgkinson CA, Martin-
Soelch C, Shen PH, Szczepanik J,
Nugent A, et al. The functional DRD3
Ser9Gly polymorphism (rs6280)

is pleiotropic, affecting reward as
well as movement. PLoS One.
2013;8(1):e54108.

Chang TT, Chen SL, Chang YH,
Chen PS, Chu CH, Chen SH, et al.
The DRD3 Ser9Gly polymorphism
predicted metabolic change in
drug-naive patients with bipolar Il
disorder. Medicine (Baltimore).
2016;95(24):3488.

Pouget JG, Shams TA, Tiwari AK,
Muller DJ. Pharmacogenetics
and outcome with antipsychotic
drugs. Dialogues Clin Neurosci.
2014;16(4):555-66.

McQuade JA, Benoit SC, Xu M,
Woods SC, Seeley RJ. High-fat

diet induced adiposity in mice with
targeted disruption of the dopamine-3
receptor gene. Behav Brain Res.
2004;151(1-2):313-9.

Yazdi FT, Clee SM, Meyre D. Obesity
genetics in mouse and human: back
and forth, and back again. PeerJ.
2015;3:e856.

McGeary J. The DRD4 exon 3 VNTR
polymorphism and addiction-related
phenotypes: a review. Pharmacol
Biochem Behav. 2009;93(3):222-9.

57. Ariza M, Garolera M, Jurado MA,

Garcia-Garcia |, Hernan |, Sanchez-
Garre C, et al. Dopamine genes

http://seer.ufrgs.br/hcpa



Sistema dopaminérgico e obesidade

58.

(DRD2/ANKK1-TagA1 and DRD4-
7R) and executive function: their
interaction with obesity. PLoS One.
2012;7(7):e41482.

Gehricke JG, Swanson JM, Duong S,
Nguyen J, Wigal TL, Fallon J, et al.
Increased brain activity to unpleasant
stimuli in individuals with the 7R allele
of the DRD4 gene. Psychiatry Res.
2015;231(1):58-63.

59. Silveira PP, Portella AK, Kennedy JL,

60.

Gaudreau H, Davis C, Steiner M, et al.
Association between the seven-repeat
allele of the dopamine-4 receptor
gene (DRD4) and spontaneous food
intake in pre-school children. Appetite.
2014;73:15-22.

Poston WS 2nd, Ericsson M,

Linder J, Haddock CK, Hanis CL,
Nilsson T, et al. D4 dopamine receptor
gene exon Il polymorphism and
obesity risk. Eat Weight Disord.
1998;3(2):71-7.

http://seer.ufrgs.br/hcpa

61.

62.

63.

64.

Fontana C, Vitolo MR,
Campagnolo PD, Mattevi VS,
Genro JP, Almeida S. DRD4 and
SLC6A3 gene polymorphisms are
associated with food intake and
nutritional status in children in early
stages of development. J Nutr
Biochem. 2015;26(12):1607-12.

Lowe N, Kirley A, Hawi Z, Sham P,
Wickham H, Kratochvil CJ, et al.

Joint analysis of the DRD5 marker
concludes association with attention-
deficit/hyperactivity disorder confined
to the predominantly inattentive and
combined subtypes. Am J Hum Genet.
2004;74(2):348-56.

Li D, Sham PC, Owen MJ, He L. Meta-
analysis shows significant association
between dopamine system genes

and attention deficit hyperactivity
disorder (ADHD). Hum Mol Genet.
2006;15(14):2276-84.

Bazar KA, Yun AJ, Lee PY, Daniel SM,

Doux JD. Obesity and ADHD may
represent different manifestations

Clin Biomed Res 2021;41(3)

of a common environmental
oversampling syndrome: A model for
revealing mechanistic overlap among
cognitive, metabolic, and inflammatory
disorders. Med Hypotheses.
2006;66(2):263-9.

65. Cornelis M, Flint A, Field AE,

Kraft P, Han J, Rimm EB, et al.

A genome-wide investigation of food
addiction. Obesity (Silver Spring).
2016;24(6):1336-41.

66. Borroto-Escuela DO, Van

Craenenbroeck K, Romero-
Fernandez W, Guidolin D, Woods AS,
Rivera A, et al. Dopamine D2 and

D4 receptor heteromerization and

its allosteric receptor-receptor
interactions. Biochem Biophys Res
Commun. 2011;404(4):928-34.

67. Beeler JA, Faust RP, Turkson S,

Ye H, Zhuang X. Low Dopamine D2
Receptor Increases Vulnerability to
Obesity Via Reduced Physical Activity,
Not Increased Appetitive Motivation.
Biol Psychiatry. 2016;79(11):887-97.

Recebido: 29 abr, 2021
Aceito: 7 jun, 2021

253



Artigo de Revisac

https://doi.org/10.22491/2357-9730.111467

Clin Biomed Res. 2021;41(3):254-258

1 Departamento de Pediatria,
Universidade Federal do Rio Grande
do Sul. Porto Alegre, RS, Brasil.

2 Servigo de Pediatria, Hospital de
Clinicas de Porto Alegre. Porto
Alegre, RS, Brasil.

Autor correspondente:

Valentina Coutinho Baldoto

Gava Chakr

vchakr@hcpa.edu.br

Servigo de Pediatria, Hospital de
Clinicas de Porto Alegre

Rua Ramiro Barcelos, 2350,

10° andar, sala 1035

90035-903, Porto Alegre, RS, Brasil.

254

TRABALHO EM EQUIPE NA AREA DA SAUDE

TEAMWORK IN HEALTH CARE

Valentina Coutinho Baldoto Gava Chakr'?

RESUMO

Médicos, enfermeiros e outros profissionais de saude passam boa parte do tempo
se comunicando e coordenando atividades de cuidado. Apesar disso, o treinamento
em habilidades de comunicagéao interpessoal e de trabalho em equipe tem sido
historicamente pouco enfatizado. O principal objetivo do trabalho em equipe € melhorar
os desfechos no cuidado ao paciente. A necessidade de trabalhar em equipe vem
sendo cada vez mais frequente no cuidado a saude. Assim, é relevante conhecer os
elementos fundamentais para o seu bom funcionamento, assim como os principais
fatores com potencial de prejudica-lo. Neste artigo, os seguintes topicos serao
discutidos: classificagdo das equipes de cuidado a saude; principios determinantes
para o sucesso das equipes; e as principais barreiras que podem comprometer seu
funcionamento. Existe um reconhecimento crescente sobre a importancia do trabalho
em equipe (em oposig¢do ao rigido gerenciamento hierarquico) no cuidado ao paciente.
Aresisténcia a mudanga nos métodos de trabalho imposta pela tradigdo de décadas
deve ser enfrentada por meio de um processo educacional, de forma que este artigo
visa a contribuir para essa finalidade.

Palavras-chave: Equipe de assisténcia ao paciente; Administragdo de recursos
humanos em hospitais; Avaliagdo de resultados em cuidado de saude

ABSTRACT

Physicians, nurses, and other health care professionals spend a great amount of
time communicating and coordinating care activities. Nevertheless, interpersonal
communication and teamwork skills have been historically underemphasized in
professional training. The ultimate goal of teamwork efforts is to improve patient
care outcomes. The need for interdisciplinary teamwork has been increasing in the
health care setting. Thus, the main attributes needed in a good interdisciplinary team
should be known, as well as the factors that could lead to a poor team performance.
In this study, we discuss the definition and classification of teamwork in health care,
the fundamental principles for successful teamwork, and the main barriers to effective
teamwork. The importance of teamwork has been increasingly recognized in health
care. However, decades of tradition have hindered changes in the way health care
is provided, and educational processes should be used as an approach to deal with
this situation. The present study intends to contribute to this purpose.

Keywords: Patient care team; Personnel administration, Hospital; outcome assessment,
Health care

Médicos, enfermeiros e outros profissionais de saude passam boa parte do
tempo se comunicando e coordenando atividades de cuidado. Apesar disso,
o treinamento em habilidades de comunicagao interpessoal e de trabalho
em equipe tem sido historicamente pouco enfatizado'.

Anecessidade de trabalhar em equipe vem sendo cada vez mais frequente
no cuidado a saude. Isso pode ser explicado pelo crescente nimero de
pacientes com condigdes clinicas crbnicas e complexas (o que requer,
por conseguinte, conhecimentos e habilidades também complexas de cuidado)
e pelo aumento da especializagdo dentre os profissionais de saude. Assim,
a fragmentagdo do conhecimento ndo permite que um unico profissional
consiga dar conta das varias necessidades dos pacientes?.
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Trabalho em equipe na area da saude

O principal objetivo do trabalho em equipe é melhorar
os desfechos no cuidado ao paciente. Contudo, um
bom trabalho em equipe também propicia beneficios
financeiros, pois os fluxos de trabalho se tornam
mais eficientes (0 que pode levar, por exemplo,
a redugdo no tempo de internagdo hospitalar)’.
Além disso, a formacgao de relagbes interpessoais
positivas dentro da equipe contribui para melhorar
o desempenho e o clima no trabalho, o que acaba
por influenciar na satisfacdo profissional®. Outras
vantagens trazidas pelo trabalho em equipe sao:
transferéncia de conhecimento técnico, compartilhamento
de informacgbes, e aperfeicoamento nas tomadas
de decisao, o que, em conjunto, podem reduzir as
taxas de erros médicos. Para os pacientes, pode-se
perceber redugao nos niveis de ansiedade, aumento
nos niveis de confiabilidade, melhor entendimento
sobre sua condic¢ao clinica, maior engajamento
no autocuidado (resultando em maior adesdo ao
tratamento, por exemplo) e melhor capacidade de
participar das decisdes clinicas. Paraisso, & preciso
que a comunicagao seja clara, oportuna e consistente
entre todos os profissionais envolvidos®.

As equipes tém o potencial de melhorar o cuidado
clinico porque elas agregam, modificam, combinam
e aplicam uma grande quantidade e variedade de
conhecimento com a finalidade de tomar decisdes,
resolver problemas, gerar ideias e executar tarefas
mais eficientemente do que o trabalho individual.
Apesar disso, as equipes podem apresentar falhas
na utilizagdo em todo o conjunto de conhecimentos,
habilidades e capacidades para desempenhar um
bom trabalho. Assim, o trabalho em equipe, quando
ocorre de forma inadequada, pode, ao contrario,
aumentar a chance de erros e piorar a qualidade
do cuidado®.

Assim, é relevante conhecer os elementos
fundamentais para o bom funcionamento do trabalho
em equipe, assim como os principais fatores com
potencial de prejudica-lo.

O trabalho em equipe pode ser definido como
um processo no qual dois ou mais individuos com
habilidades complementares mantém engajamento
para realizar agdes da maneira cooperativa e
interdependente para atingir um objetivo em comum,
gue é melhorar a qualidade do cuidado ao paciente®.
Para que ele seja alcangado, a composi¢cado da
equipe deve contar com individuos de diferentes
profissdes, experiéncias, personalidades e outras
caracteristicas individuais que se complementem?.

A classificacdo das equipes de cuidado a saude
pode ser feita da seguinte maneira’:

- a. Equipe multiprofissional: Caracteriza-se quando
diferentes profissionais (médicos, enfermeiros,
fisioterapeutas, fonoaudiologistas, psicdlogos,
assistentes sociais, farmacéuticos, educador
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fisico, dentistas etc.) ou médicos de diferentes
especialidades trabalham em paralelo para
prover cuidado ao paciente. O trabalho de
cada um se faz de maneira independente e os
canais de comunicagao usados para informar
aos outros profissionais sobre suas avaliagdes
e condutas costumam ser formais (relatérios,
reunides, laudos)”®.

- b. Equipe interprofissional: Caracteriza-se
quando os profissionais criam um plano conjunto
de cuidado e tratamento, com objetivos em
comum de forma interdependente, ja que tais
objetivos ndo podem ser alcangcados sem as
habilidades complementares de cada membro,
como acontece no centro cirurgico e em uma
equipe de pacientes internados, por exemplo.
Os membros da equipe compartilham informagdes
e coordenam suas atividades por meio de um
processo de comunicagao formal e informal”2.

- c¢. Equipe transprofissional: Caracteriza-se pela
formacao de “equipes de agéo”, como ocorre
na ocasido da necessidade de ressuscitagao
cardiopulmonar. Os membros trabalham juntos
por um periodo determinado de tempo e pode
existir sobreposicao dos limites de atuagao de
cada profissional (diferentes membros podem
ter papéis e responsabilidades em comum)’.

Para que o trabalho da equipe seja efetivo, a presenca
de alguns elementos se mostra fundamental':

- a.Lideranga: O lider tem a fungao dirigir e coordenar
as atividades dos membros da equipe. Ele facilita
aresolugao de problemas, compartilha decisées,
ajuda na resolugao de conflitos e define o papel
de cada membro'’. As habilidades de um lider
podem ser aprendidas e moldadas. Ele dever
ser: curioso, aberto, paciente, capaz de procurar
solugdes inovadoras frente a desafios, e capaz
de se sentir confortavel com ambiguidades e de
dividir seu poder com outros quando preciso®.

- b. Respeito e conhecimento das fungbes de cada
membro: Uma equipe cujos profissionais conhecem
e respeitam suas responsabilidades individuais,
colocam seu ego em segundo plano e tém seu
trabalho reconhecido aumentam sua chance de
sucesso. Ao mesmo tempo em que € preciso
que o papel individual a ser desempenhado por
cada um seja explicito, os membros devem se
sentir confortaveis com alguma sobreposi¢ao de
fungdes. Algumas vezes, para alcangar o que é
de melhor interesse para o paciente, é necessario
que alguns integrantes cumpram papéis que nao
sao tradicionalmente de sua responsabilidade,
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sendo flexiveis?”°. O grupo deve ter claro
conhecimento do objetivo da equipe e das tarefas
a serem cumpridas (elaborado colaborativamente
entre todos), e como os membros vao atuar e
interagir para atingir os objetivos™25.

c. Flexibilidade: A equipe ajusta suas estratégias
de trabalho de acordo com novas informacgdes.
Para isso, é importante manter vigilancia dos
ambientes internos e externos, e estar atento
para novas necessidades que venham a surgir
por parte dos pacientes’?2.

d. Conhecimento da situagao: E ter consciéncia
do que esta acontecendo ao seu redor por
meio da monitorizagado constante dos fatos
e acontecimentos com o intuito de manter
a compreenséo da situacdo de trabalho e ajustar
as acgoes de acordo com ela’.

e. Monitorizagcdo mutua de desempenho:
Os membros do time supervisionam uns aos
outros com o intuito de fornecer feedback e
identificar falhas para que as corregdes necessarias
sejam feitas'. Da mesma forma, é importante
que a equipe, como grupo, tenha oportunidade
de avaliar e refletir sobre sua propria eficiéncia.
Assim, as criticas levantadas devem ser aceitas
para que se possa trabalhar em cima delas.
Por outro lado, quando a equipe apresenta bons
resultados, seu sucesso deve ser celebrado?.

f. Suporte muatuo: Os integrantes da equipe
antecipam e respondem as necessidades uns
dos outros. Dessa forma, pode-se reconhecer
problemas de distribui¢gdo da carga de trabalho
e melhorar a divisdo de responsabilidades,
acionando membros que estejam subutilizados’.

g. Orientagao para a equipe: Priorizam-se os objetivos
do time em detrimento de objetivos individuais.
Desse modo, aumenta-se o envolvimento com
as tarefas, o compartilhamento de informagdes e
a definigdo conjunta dos objetivos'. Nem sempre
€ possivel ter um excelente relacionamento
com todos os integrantes da equipe. Contudo,
amaneira como as diferengas de opinido é tratada
é fundamental. Os membros devem relevar
estas diferengas pessoais e focar nos objetivos
compartilhados em comum. Ao mesmo tempo,
a diversidade de pensamentos deve ser vista
como um ponto forte para o funcionamento da
equipe: ela permite a analise de varios pontos
de vista, possibilita inovagdes e a solugao de
problemas'®. Deve-se cuidar para que os “falsos
consensos” nao representem uma pratica
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corrente, pois quando os membros deixam de
omitir sua opinido para que debates n&o sejam
gerados, perde-se a oportunidade de incentivar
0 pensamento critico, que favorece o engajamento
e o compartilhamento de informagdes. Por isso
é importante que os lideres ou os membros
de maior status (devido a formacgao de base,
experiéncia ou idade) perguntem ativamente se
os demais profissionais tém algum contraponto
ou informagao adicional para acrescentar,
mostrando, em seguida, consideracao pela
contribuicdo feita, sem ignora-la®>'. No caso de
haver a comunicagao de algum erro, o lider deve
tratar a situacao de forma produtiva, respeitosa
e nao punitiva. Em alguns momentos, conflitos
surgirdo, pois sao inevitaveis. Eles ndo séo
necessariamente ruins. Conflitos podem ser uma
fonte de aprendizado e inovacao. Aauséncia de
conflitos pode inclusive ser um sinal de falta de
confianga mutua, pois indica que seus integrantes
temem provocar discussGes ao se manifestar
sobre algum tema. Ou seja, os membros estéo
mais focados em proteger os relacionamentos
individuais do que no propésito da equipe’.

h. Comunicagdo: A comunicagdo em alga
fechada, importante em alguns cenarios de
pratica, consiste em receber uma informacao
e confirma-la. Quem comunica deve confirmar
o recebimento da informacgao e checar se foi bem
entendida®’. Contudo, comunicagdo também
deve ser compreendida de maneira ampla.
Os integrantes da equipe devem escutar os demais
com consideragao e atencao, assim como devem
se sentir confortaveis em se manifestar quando
julgar necessario. O grupo deve ter a capacidade
de discutir e resolver dificuldades internamente?.
Além disso, a comunicagéo é o veiculo para
outros determinantes da colaboragao, que séo o
respeito mutuo, a confianga e o compartilhamento
de ideias e informagdes™s.

i. Confianga mutua: Os membros sabem que
cada um vai executar suas tarefas de acordo com
0 esperado e tém confiangca em suas proprias
capacidades de realizar as tarefas necessarias™ %3,

j. Caracteristicas pessoais: Alguns atributos
sdo especialmente valorizados, como ter
comprometimento, paciéncia, responsabilidade,
confidencialidade, empatia, conhecimento de
seus proprios pontos fortes e fracos, capacidade
de tomar decisoées, capacidade de compartilhar
conhecimentos e habilidades, e ser organizado,
aberto a novos aprendizados e tolerante?'.
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Em suma, no intuito de promover um trabalho
colaborativo, é importante haver boa coordenagao
(no intuito de estabelecer objetivos em comum em
concordancia entre todos os membros e acompanhar se
eles estdo sendo atingidos), cooperacao (entendendo
e valorizando as contribui¢gdes dos integrantes),
decisdo compartilhada (baseada em negociagao,
comunicacgao franca, abertura a novas ideias, confianga,
e equilibrio ponderado na hierarquia de poder),
e parceria (alcangada por meio de relacionamentos
abertos e respeitosos nos quais todos os membros
trabalham em condi¢des de equidade)*.

Acriacéo de uma cultura de respeito mutuo significa
apoiar um ambiente de trabalho positivo, no qual os
membros da equipe provéem cuidado de alta qualidade
e se sentem emocionalmente recompensados pelo
seu trabalho. Também significa estabelecer um local
de trabalho onde o comportamento interpessoal é
profissional e colaborativo, com comunicacgéo clara e
solidaria. Para gerar uma cultura de respeito mutuo,
€ preciso que sejam evitados: comportamentos
ndo civilizados (rudes, indelicados, mostrando falta
de consideragao aos outros) e microagressdes
(Microagressodes sdo discretas agressodes verbais,
comportamentais e ambientais que expressam
desprezo de forma depreciativa e hostil relacionado
a raca, género e orientagdo sexual e que ocorrem
independentemente de serem intencionais. Elas
normalmente sdo ignoradas por serem vagas e
veladas, mas acontecem de forma constante e
difusa nas organizagdes.) Por outro lado, devem-
se incentivar: microafirmagdes (pequenos atos que
estimulam inclusdo, como escuta ativa e suporte),
aceitacao das diferengas geracionais e um ambiente
de seguranga psicologica3.

A seguranga psicologica existe quando os
profissionais se sentem seguros em se comportar
de maneira aberta e transparente, pois sabem que
podem confiar uns nos outros, ja que reconhecem
sua interdependéncia e diferencas. Assim, eles se
sentem confortaveis em falar o que pensam, admitir
erros, fazer perguntas, ou procurar por ajuda, pois
ndo véem isso como um risco de serem rejeitados,
punidos ou de se sentirem envergonhados. Tem-se
que atentar para que a seguranga psicoldgica seja
sentida principalmente por aqueles integrantes com
funcdes ou formagdo consideradas como de menor
status*>°. Nesse sentido, & importante ter cuidado com
o desequilibrio de poder advindo de condigées como
género e profissdo. A colaboragao dentro da equipe é
otimizada quando as hierarquias sdo minimizadas™'3,

Num primeiro momento, pode parecer légico que
o desempenho de uma equipe tenha relagdo com
a inteligéncia individual de cada integrante. Contudo,
existem outros fatores que possuem maior influéncia
sobre a performance de um time. Uma delas é
a capacidade perceptiva de seus membros, de inferir

http://seer.ufrgs.br/hcpa

sobre o estado mental dos colegas, contribuindo
para a inteligéncia coletiva da equipe. Da mesma
maneira, um grupo com integrantes participativos,
onde todos contribuem de maneira equilibrada
também influencia na inteligéncia coletiva. Mesmo
que aparentemente um dos integrantes néo seja
a pessoa de maior expertise sobre um tema ou fungao,
€ importante que ele seja ouvido, caso acredite ter
uma contribuicao relevante a fazer®.

Reconhecidamente, algumas barreiras podem
ameagcar a colaboracdo da equipe. Diferencas de
interesses, expectativas, estilos, e experiéncia
podem gerar conflitos e devem ser gerenciados
pelo lider do time. Do mesmo modo, a existéncia de
diferentes graus de autoridade, prestigio, e salario
podem gerar problemas. Quanto aos ambientes
fisico e organizacional, apresentam caracteristicas
desfavoraveis aquelas equipes cujos membros se
encontram distantes em relagdo ao espaco (areas de
trabalho separadas) e ao tempo (agendas diferentes),
0 que incita a prevaléncia de comunicacao virtual e
assincrona*''. Portanto, a disponibilidade de tempo
para interagir e de espacos fisicos para reunides se
torna primordial nesse contexto'. Com relagdo aos
determinantes psicoldgicos, podem-se citar falta de
disposigéo para colaborar (sendo influenciada por
coesao do grupo, estabilidade na composig¢éo da equipe,
experiéncias prévias e maturidade), de confianga
mutua, respeito e comunicacéo. A linguagem deve
ser inclusiva, adaptando-se conforme a formagao e
a capacidade de entendimento de cada membro* .

Outros fatores que influenciam negativamente
na eficacia de uma equipe sao: suporte institucional
inadequado ou ausente, falta de treinamento em
trabalho em equipe, falta de orientagédo para novos
membros que sé&o incluidos no grupo, falta de
confianga mutua, excesso ou auséncia de conflito,
falta de objetivos claros, dominancia de alguns
membros com consequente exclusao de outros,
rotatividade excessiva dos membros (se torna mais
dificil de conquistar confianga entre os integrantes),
dificuldade em se definir conceitos, falta de avaliagdo
dos processos da equipe?.

No contexto hospitalar em especial, variagdes no
tamanho e nos membros da equipe e a dispersao
geografica dos profissionais constituem importantes
barreiras que limitam o sucesso do trabalho do grupo.
Uma das principais consequéncias dessa dinamica é
ainconsisténcia da comunicagéo, com possibilidade
de discordancia entre os diferentes profissionais sobre
o plano de cuidado do paciente. Mesmo quando
a comunicagao ocorre, existe o risco de que o médico
julgue que a informacéo foi devidamente passada e
compreendida, quando, na verdade, isso pode nao
ser o que de fato ocorreu. Além disso, a existéncia de
hierarquia acentuada entre os profissionais prejudica
a colaboragao entre os mesmos'?®.
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Toda equipe passa por momentos de adversidade,
que podem ser exemplificados pelo atendimento
de um caso complexo e desafiador, ou por falta de
recursos humanos. Em situacbes de adversidade,
existe uma tendéncia em se tentar achar um culpado
e em se questionar o sistema ou o lider. E nessas
horas que a colaboragao se torna ainda mais
essencial e que a integridade da equipe se revela.
Desafios requerem que cada integrante mantenha
seu comprometimento com o principal objetivo, que
€ o melhor cuidado ao paciente.

Existe um reconhecimento crescente sobre
a importancia do trabalho em equipe (em oposigao
ao rigido gerenciamento hierarquico) no cuidado ao
paciente. A resisténcia a mudanga nos métodos de
trabalho imposta pela tradigdo de décadas® deve ser

enfrentada por meio do processo educacional ainda
na graduacdo. Infelizmente, o curriculo da maioria das
Faculdades de Medicina néo conta com instrugdes
quanto a conhecimentos especificos, habilidades e
atitudes necessarios para o trabalho em equipe™®.
Contudo, evidéncias mostram que a implementagéo
de educacao interprofissional cedo nos cursos de
graduacéo influencia positivamente a percepgao dos
estudantes sobre o trabalho em equipe. Portanto,
deve-se encorajar a incorporagao desse aspecto
da formagado no ensino para estimular o trabalho
colaborativo no futuro®1,
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Case Report

CASE REPORT: BUSCHKE-LOWENSTEIN TUMOR IN A NON-

IMMUNOSUPPRESSED PATIENT

Beatriz Lima Araujo’, Maria Eduarda dos Santos Tavares de Lira’,
Leandro Costa Gongalves de Oliveira?, Jacinto da Costa Silva Neto?,
Arnaldo Rodrigues Patricio', Isnaia Firminia de Souza Almeida’,
Sydney Correia Leao’, Pedro Pereira Tenério'

ABSTRACT

The present work aims to report a case of Buschke-Léwenstein tumor (BLT), which is
a mass of genital warts that usually affects immunosuppressed people. The reported
case was diagnosed in a young patient with no known immunosuppression. Several tests
were performed to confirm the diagnostic hypothesis, including immunohistochemistry,
histological, molecular and imaging analysis. The results obtained were confirmatory
in all analyses, except in the molecular one. Because BLT is a rare condition, there is
still great literary heterogeneity regarding the ideal treatment, but some options can
be considered, such as excision and radiotherapy.

Keywords: Buschke-Léwenstein tumor; HPV; Immune system

INTRODUCTION

The Buschke-Léwenstein tumor (BLT) is a rare entity characterized by
large genital warts, which can invade adjacent dermal structures and form
fistulas and abscesses, in addition to presenting metastatic potential'. BLT is
considered a type of giant condyloma acuminatum and was first described
in 1925 by German dermatologists Abrahan Buschke and L. W. Léwenstein?.
It is a sexually transmitted infection mostly associated with low-risk human
papillomavirus (HPV) types 6 and 11. More than 150 strains of HPV have
been identified, but their risk of causing serious illness is different. Thus,
HPYV strains are classified into high-risk HPV and low-risk HPV?®. The highest
rate of HPV infection is seen in adults aged 18 to 28 years*, associated with
immunosuppression. poor hygiene, infection with the human immunodeficiency
virus (HIV), and anal sex®. This report exhibits an unusual case of an HIV-
negative man who developed BLT.

CASE PRESENTATION

A 18-year-old black man with male sexual partners sought the Dermatology
Service complaining of a voluminous lesion in the perianal region over the
last 11 months. Initially, he also complained of proctalgia and minor local
hemorrhage, which became more intense in the last 2 months. He denied
any incontinence, and also denied diabetes mellitus. The results for HIV
and other sexually transmitted infections tests were negative. Proctological
examination revealed a verrucous and infiltrative lesion measuring 13 cm
in its longest axis and exteriorized by the anal canal (Figure 1-A) which
was biopsied. The patient was referred to the surgery service to remove
the tumor with preservation of the anal sphincter. During the clinical visit,
four specimens of the lesion were collected for later histopathological and
molecular investigation.
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Macroscopic analysis and histological

The macroscopic analysis showed that the
specimens (Figure 1-B) consisted of four irregular
fragments. They were brown, firm-elastic and
measured together 2.1 cm x 1.8 cm x 0.6 cm. When
cut, the specimens had a white inner surface and
papillomatous conformational outline.

Histological sections from the lesion were subjected
to hematoxylin-eosin (HE) staining (Figures 1-C
and D). For immunohistochemical analysis, the biotin
free method was used and then conjugated with
horseradish peroxidase (HRP). Mouse monoclonal
antibodies against the p16INK4a protein, dilution
1:100 (Zeta Corporation; Clone G175-405) were
used. For negative controls, we used known negative
cervical samples, without using the primary antibody.
For positive control, we also used a cervical sample
known as positive for p16INK4a. A qualitative analysis
of reactivity was performed by immunohistochemistry,
considering the intensity and location. The results
were described as negative when in the absence of
reactivity and positive when reactivity was presentin
more than 10% of the field. The reaction was qualified
by the detection of the protein in the nucleus and in
the nuclear membrane (Figures 1-E and F).

Figure 1: A: Gross view of the Buschke-Léwenstein tumor.
Note the huge vegetating lesion in the perianal region;
B: Specimens removed from the lesion for macroscopic
analysis. For the histopathological analysis, hematoxylin and

260 Clin Biomed Res 2021;41(3)

eosin (HE) staining were used (Figure 1-C e 1-D); C and D:
Histopathologic examination of biopsies of the perianal lesion.
The cuts showed an acanthotic, papillomatous architecture,
hyperkeratosis, paraceratosis (3A). Intracytoplasmatic
vacuolizations with hyperchromatic and irregular nuclei,
binucleations, disceratosis, and coarse keratohyalin
granules (3B) were noted. The histological analysis was
compatible with condyloma acuminatum. *: coilocytic
alteration; **: discereratosis. HE staining at 100x; E and
F: Immunohistochemical study of p16INK4a expression.
Pictures representing the absence of expression (E) and
diffuse nuclear epithelial expression (F).

Molecular analysis

For the detection of HPV DNA, polymerase chain
reaction (PCR) was used with the set of consensus and
degenerate MY09/11 primers. MY09/11 primers were
used in the present study, since they amplify a highly
preserved 450PB partial sequence of the L1 gene of
47 papillomaviruses. The analysis of the samples was
negative for DNA-HPV according to Table 1.

Table 1: Primers used in the detection of HPV.

Size (BP)

Sequence of
oligonucleotides (5’-3’)

Primer Oligo Fragment

MY09 CGTCCMARRGGAWACTGATC 20
MY11  GCMCAGGGWCATAAYAATGG 20 445
GP05 TTTGTTACTGTGGTAGATAC 20

FOLDING METHOD

GP06 GAAAAATAAACTGTAAATCA 20 170

Image analysis by magnetic resonance
imaging (MRI)

MRI evidenced a perianal tumor lesion with
exophytic, expansive formation, with no signs of
invasion of adjacent structures or of inflammatory
impairment of the fatty tissue that borders the
lesion, as well as without compromising the penile
components. The patient was referred to the surgery
service to remove the tumor with preservation of the
anal sphincter.

DISCUSSION

BLT is a rare and sexually transmissible disease
associated with HPV infection®. Its clinical manifestations
include pain, bleeding, pruritus, and appearance of
fistulas’. Such manifestations are present in this
case, since the patient complained of rectal pain
and bleeding. The most frequently affected site
is the penis in men and the vulva in women, with
perineal involvement being less common for both
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genders®. The risk factor for developing BLT is
immunosuppression caused by diabetes mellitus,
HIV infection, chemotherapy, use of corticosteroids,
herpes simplex virus infection, pregnancy, long-term
alcohol and tobacco misuse, in addition to poor local
hygiene'. Although non-immunosuppressed patients
with verrucas resistant to treatment were identified in
the literature*, immunosuppression leads to a higher
growth of condyloma and increases the risk of malignant
transformation by benefiting from the oncogenesis
mechanisms caused by HPV infection®. In this case,
the fact that the patient were notimmunosuppressed,
even after exhaustive investigation, is to be noticed.

Itis important to point out that there is a vaccination
available against the HPV virus, which is recommended
to be taken before the initiation of sexual life. Taking
the vaccination at the correct time could avoid BLT,
as well as others serious conditions such as cervix
cancer in women'®,

It is not known whether BLT, simple condyloma
acuminatum, and squamous cell carcinoma of the

anus are a spectrum of evolution or separate entities.
This controversy is based on the pattern of malignant
growth, despite with benign histological features: a well-
differentiated hyperplastic epithelium with minimal
atypia. Hyperkeratosis and parakeratosis with prominent
granular layer can also be observed®. The same
characteristics were evidenced by the histopathologic
analysis of the case reported in this study, corroborating
the diagnosis. The giant condyloma acuminatum
behaves as an intermediary, with its slow growth, and
a malignancy potential of 30 to 56% of the cases.

The patient was referred for tumor removal
with preservation of the anal sphincter through
surgical excision. The cure rate for this condition
is 61%, and surgical excision can be used to treat
recurrences successfully.
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PANCREATIC COLLISION TUMOR: MUCINOUS
CYSTADENOMA AND CLEAR CELL RENAL CELL
CARCINOMA METASTASIS

Ivan Morzoletto Pedrollo’, Natalia Henz Concatto’, Simone Marcia dos
Santos Machado?, Alessandro Bersch Osvaldt®#®, Caroline Lorenzoni
Almeida Ghezzi'®

ABSTRACT

We present a clinical, radiological, surgical, and pathological correlation case
of a 49-year-old woman with a prior nephrectomy due to a clear cell renal cell
carcinoma, who was then diagnosed with a multilocular cystic lesion in the pancreatic
tail after a routine ultrasound. Computed tomography and magnetic resonance
cholangiopancreatography showed a multilocular cystic lesion with a hypervascular
wall nodule in the pancreas. The patient underwent a distal pancreatectomy and had
a final diagnosis of pancreatic mucinous cystadenoma with an associated component
of clear cell renal cell carcinoma (collision tumor of the pancreas).

Keywords: Collision tumor; Pancreas; Metastasis; Clear cell renal cell carcinoma;
Mucinous cystadenoma

A 49-year-old woman with a prior left nephrectomy due to a clear cell renal
cell carcinoma (RCC) was diagnosed with a cystic lesion in the pancreatic tail on
abdominal ultrasound in the second year of follow-up (Figure 1A). The findings
were confirmed with a contrast-enhanced computed tomography (Figure 1B) and
a magnetic resonance image (MRI) (Figure 2A) with cholangiopancreatography
(MRCP) (Figure 2B). Both studies demonstrated a multilocular macrocystic lesion,
without communication with the main pancreatic duct, with a hypervascular
peripheral solid nodule, suggesting a neoplastic tissue with high cellularity.
A distal pancreatectomy was performed. The final pathological diagnosis
demonstrated a pancreatic collision tumor composed of mucinous cystadenoma
and RCC metastasis (Figure 3).

Figure 1: A: Abdominal ultrasound showing a predominantly anechoic cystic lesion in
the tail of the pancreas, containing septations (thin arrow) and thick walls (thick arrow);
B: Contrast-enhanced computed tomography showing a multiseptated cystic lesion
in the pancreatic tail (empty arrow), with a peripheral solid component (black arrow).
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Pancreatic collision tumor

Figure 2: A: Axial T2-weighted magnetic resonance image showing a multiloculated macrocystic lesion (thick arrow),
predominantly hyperintense on T2, with a solid component with intermediate T2 signal (thin arrow); B: Magnetic
resonance cholangiopancreatography showing a normal caliber of main pancreatic duct (thin arrow), with no evidence

of communication with the cystic lesion (empty arrow).

Figure 3: A: Gross specimen: incised pancreas consisting of an empty and multiloculated cavity (*), with smooth inner
lining and fibrous walls (arrow); B: Pancreatic monolayer mucous lining cyst (hematoxylin/eosin staining); C: Clear cell
renal cell carcinoma found on tissue dissection on the periphery of the lesion (hematoxylin/eosin staining).

Differential diagnosis included mucinous cystadenoma/
cystadenocarcinoma, cystic neuroendocrine tumor,
pseudopapillary solid tumor, and metastasis. Only
2% to 5% of all malignancies cause metastasis to
the pancreas’. RCC is more likely to metastasize to
the pancreas and can manifest as a solitary or as
multiple masses?2. A collision tumor consists of at
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ADRENOCORTICAL CARCINOMA IN A PEDIATRIC PATIENT
WITH LI-FRAUMENI-LIKE SYNDROME: AN ENDEMIC
CONDITION IN SOUTHERN BRAZIL

Mariana Mendes Knabben', Renan Reis Caldas’, Jéssica Onofre de Brito
Lima?, Aline Spader Casagrande’?, Caroline Lorenzoni Aimeida Ghezzi'?

CASE PRESENTATION

A 12-year-old patient with a known germline TP53-R337H mutation and family
history of early adrenocortical carcinoma (ACC) was admitted to the hospital
with abdominal pain and distention. Physical examination revealed cushingoid
facies, high blood pressure, and high pulse rate. Laboratory tests showed high
serum cortisol and suppressed plasma adrenocorticotropic hormone.

Abdominal ultrasound and computed tomography (CT) revealed a heterogeneous
mass in the right adrenal gland measuring 13.5 x 10.4 x 9.4 cm and containing
calcifications (Figures 1 and 2). The tumor extended via an intrahepatic
segment of the inferior vena cava directly into the right atrium (Figure 2).

Histological analysis of the adrenal mass demonstrated a tissue with
high mitotic rate, atypical mitotic figures, necrosis, and diffuse proliferation of
large polygonal and eosinophilic neoplastic cells, related to ACC (Figure 3).
The patient deteriorated despite chemotherapy and died in a few months.

DISCUSSION

Adrenocortical malignancies are very rare, with a peak incidence in patients
between 40 and 50 years old. These lesions are even rarer in children, among
which they are typically associated with two genetic syndromes: Beckwith-
Wiedemann syndrome and Li-Fraumeni syndrome (LFS)".

In southern Brazil, the incidence of ACC in children is 2.9-4.2 cases per million
children per year, while the global incidence is approximately 0.2-0.3 cases
per million per year. This difference is related to a specific germline TP53
mutation (R337H), a low penetrance mutation that shows distinct phenotypes in
different families and has been reported to be associated with ACC in children
and with other forms of cancer in the LFS spectrum. The estimated prevalence
of this mutation in the southern Brazil’s population is 1:300 individuals, while
in Europe and North America it is 1:2,000-1:5,000 people?.

The LFS spectrum is related to a mutation in the TP53 tumor suppressor
gene that shows an autosomal dominant inheritance pattern. It is associated with
the diagnosis of various neoplasms at young age, such as ACC, breast cancer,
central nervous system tumors, osteosarcomas, and soft-tissue sarcomas’.
A study conducted in southern Brazil showed that 25% of pediatric patients with
tumors related to the LFS spectrum fulfill clinical criteria for these syndromes™.

Genetic tests have become more advanced and available, which has lead
to higher diagnosis rates of genetic syndromes that increase the predisposition
to neoplasms. Imaging tests such as abdominal ultrasound, whole-body and
brain magnetic resonance imaging can be useful for screening and for early
diagnosis, with an impact on treatment and prognosis, and also for avoiding
radiation exposure related to CT. We recommend guidelines useful for diagnosis
and follow-up of patients with LFS, such as the ones written by the European
Reference Network (ERN) on Genetic Tumor Risk Syndromes (GENTURIS)?
and by the American Association for Cancer Research (AACR) modified Toronto
protocol*. In conclusion, we highlight that every child with ACC, especially in
the endemic area of Brazil, should be investigated for LFS, in order to receive
proper genetic counseling for themselves and for their families.
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Adrenocortical carcinoma in a pediatric patient with Li-Fraumeni-like syndrome

Figure 1: Abdominal ultrasound. A: Heterogeneous right adrenal mass with hyperechoic contents and calcifications;
B: Color Doppler analysis shows central blood flow in the lesion.

Figure 2: Abdominal computed tomography (CT). A: Axial unenhanced CT shows a large right adrenal mass with internal
calcification; B: Axial portal venous phase CT shows regions of non-enhancing tissue consistent with necrosis and tumor
extending into the inferior vena cava; C: Coronal CT; D: sagittal CT show the tumor extending into the intrahepatic segment
of inferior vena cava and right atrium.
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Figure 3: (A) and (B) Hematoxylin and eosin stain (H&E) stain. The tumor cells have a high mitotic rate, atypical mitotic figures,
necrosis, and a diffuse proliferation of large polygonal and eosinophilic neoplastic cells, related to adrenocortical carcinoma.
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PSS HEALTH: COMO CALCULAR TAMANHO DE AMOSTRA

PARA ESTIMAR MEDIA, PROPORGCAO E CORRELACAO

PSS HEALTH: HOW TO CALCULATE A SAMPLE SIZE TO
ESTIMATE MEANS, PROPORTIONS, AND CORRELATIONS

Stela Maris de Jezus Castro'?, Aline Castello Branco Mancuso', Suzi

Alves Camey'?, Vanessa Bielefeldt Leotti'?, Vania Naomi Hirakata®,
Rogério Boff Borges®

RESUMO

A ferramenta PSS Health (Power and Sample Size for Health Researchers) foi
desenvolvida com o propdsito de facilitar o calculo do tamanho amostral e do poder
de testes de hipdteses para diferentes objetivos de estudo, usando interface amigavel
e terminologia comum a area da saude. Este é o primeiro de uma série de artigos
que pretendem orientar o usuario na utilizagdo da ferramenta PSS Health para
o planejamento de uma pesquisa. Neste artigo, se ensina como utilizar o PSS Health
quando o objetivo principal do estudo é estimar uma média, estimar uma propor¢ao
(prevaléncia ou incidéncia) ou estimar uma correlagao. Sao disponibilizados videos
demonstrando o uso da ferramenta em cada um dos contextos citados.

Palavras-chave: Tamanho de amostra; Estimagdo de parametros; R; Shiny

ABSTRACT

The PSS Health (Power and Sample Size for Health Researchers) tool was developed
with the purpose of facilitating the calculation of sample size and power of hypothesis
tests for different study objectives, based on a user-friendly interface and common
health care terminology. This is the first in a series of articles intending to guide the
user in how to use the PSS Health tool for planning a research project. This article
teaches how to use PSS Health when the main objective of the study is to estimate
means, proportions (prevalence or incidence), or correlations. Videos showing how
to use the tool in each of the mentioned contexts are available.

Keywords: Sample size, Parameter estimation, R, Shiny

INTRODUGAO

Aferramenta PSS Health (Power and Sample Size for Health Researchers),
para calculo do tamanho amostral e do poder de testes de hipoteses, foi
apresentada a comunidade no artigo intitulado “Power and Sample Size for
Health Researchers: uma ferramenta para calculo de tamanho amostral e
poder do teste voltado a pesquisadores da area da saude”, de Borges et al.’,
e pode ser utilizada diretamente pelo computador através do software livre
R2, com o pacote PSS.Health?, ou on-line no site da Unidade de Bioestatistica
(https://sites.google.com/hcpa.edu.br/bioestatistica) ou diretamente no endereco
https://hcpa-unidade-bioestatistica.shinyapps.io/PSS_Health.

Acriagao desta ferramenta tem como principal motivagao facilitar o calculo
de tamanho de amostra e poder de diversos projetos de pesquisa, através do
uso de diferentes técnicas estatisticas. Na area da saude, a maior parte dos
estudos utiliza uma amostra representativa da populagao de interesse e os
resultados encontrados na amostra s&o inferidos para a populagéo. Esta etapa
do estudo pode ser chamada de inferéncia estatistica, a qual pode ser dividida
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em duas grandes areas: estimagao de parametros e
testes de hipdteses sobre estes parametros.

Este artigo pretende orientar o usuario na utilizagéo
da ferramenta PSS Health para o planejamento de
uma pesquisa quando o objetivo principal do estudo
€ estimar parametros estatisticos. Os parametros
elencados aqui sdo: a média, a proporgao (que
também pode ser chamada de risco, prevaléncia ou
incidéncia) e o coeficiente de correlagéo. Diferengas
basicas no célculo de tamanho de amostra entre
estimacgao e testes de hipéteses podem ser vistas na
resposta para a pergunta “Tamanho de amostra para
teste de hipdteses e/ou para intervalo de confianga?”
em Borges et al.“.

ESTIMAGAO DE PARAMETROS

Em estatistica, um pardmetro é a medida usada
para descrever uma caracteristica ou quantidade
numérica populacional para uma variavel de interesse,
isto &, s6 poderia ser obtida se fosse avaliada em
todos os elementos da populagéo em estudo (o que
caracteriza um censo). Se a variavel de interesse
for do tipo quantitativa, o pardmetro poderia ser
a média da mesma (por exemplo, a média da idade
em que ocorreu o diagndstico de uma determinada
doenca) ou, se a variavel for do tipo categorica,
o parametro poderia ser a proporgéo de ocorréncia
da categoria de interesse da mesma (por exemplo,
prevaléncia de fumantes, cujas categorias séo
“FUMANTE” e “NAO FUMANTE”). J4& o estimador
do parametro populacional, também denominado
estatistica, é a descricdo da mesma caracteristica,
porém determinada em uma amostra da populagao
de interesse®. Por exemplo, a estimativa da média
de idade de uma populagcdo é a média da idade
observada em uma amostra.

A estimacgao de pardmetros pode ser realizada
em duas formas: a estimagé&o pontual e a estimagéo
por intervalo de confianga. A estimativa por intervalo
é util em funcdo da necessidade de se obter uma
precisao da estimativa pontual para o parametro
de interesse. Quando utilizada apenas a estimativa
pontual, ndo ha informagéo alguma sobre o quéo
proxima (ou distante) esta estimativa pode estar do
verdadeiro valor do parametro estudado.

Assim, para o calculo de tamanho de amostra em
estudos onde o objetivo é a estimagao de parametros,
em geral o pesquisador precisara definir: o nivel de
confianga desejado para o intervalo de confianga
(frequentemente 95%); a margem de erro desejada,
frequentemente informada como amplitude do intervalo
de confianga ou semiamplitude (metade da largura
total do intervalo de confianga); e uma medida prévia
da variavel de interesse. Uma medida prévia da
variavel de interesse como, por exemplo, a estimativa
da variabilidade ou da propor¢éo desejada, pode ser
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obtida em estudos anteriores onde esta variavel foi
mensurada (de preferéncia na mesma populagéo
alvo) ou de amostras piloto®.

USO DO PSS HEALTH PARA CALCULAR
O TAMANHO DE AMOSTRA

Tamanho de amostra para estimar uma média

Suponha um estudo no qual o objetivo seja
conhecer a pressao arterial sistolica média de criangas
com excesso de peso no primeiro ano de vida em
acompanhamento em um determinado hospital.
Para tanto, sera selecionada uma amostra aleatoéria
simples de criangas em atendimento neste hospital
durante o periodo de 2 anos e o pesquisador precisa
saber quantas devem ser selecionadas para fazer
parte da amostra, ou seja, o pesquisador precisa
saber o tamanho da amostra (exemplo adaptado
de Vieira et al.”).

As informacbes requeridas para o calculo do
tamanho de amostra para este estudo séo:

1. Nivel de confianga desejado para o intervalo
de confianga;

2. Margem de erro desejada para o intervalo de
confianga (semiamplitude absoluta do intervalo
de confianga);

3. Desvio padrao esperado para a variavel pressao
sistolica (desfecho) na populagéo de criangas com
excesso de peso em seu primeiro ano de vida.

Para calcular o tamanho da amostra para estimar
uma média no site do PSS Health, deve-se clicar
na aba “MEDIAS” e em seguida na opgéo “UMA
AMOSTRA” (Figura 1).

Figura 1: Aba do PSS Health para calculo de tamanho de
amostra e poder para o parametro média.
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Ao selecionar “UMAAMOSTRA” aparecerao trés
abas com as opgoes de calculo de tamanho de amostra
para estimar uma média, para testar uma média e
uma aba com a opg¢ao para calculo de poder. Clicando
na aba “ESTIMAR” as caixas com as informagdes
requeridas para o calculo de tamanho de amostra para
estimar uma média irdo aparecer (Figura 2). Observe
que, além das informacdes elencadas anteriormente
(itens 1, 2 e 3), é necessario informar a opgéao do
processo de amostragem aleatéria. Dentre os demais
campos apresentados, também é possivel descrever
o nome do desfecho e a unidade de medida deste
desfecho para edi¢do do paragrafo a ser sugerido
pelo programa (Figura 3). Por fim, ha uma caixa
para incluir no calculo um percentual de perdas ou
recusas, caso seja de interesse. Em caso de duvida
sobre as informagdes requeridas em cada campo,
pode-se clicar na interrogacao apresentada ao lado
do mesmo e obter uma ajuda quanto a sua definigao
e como preencher. A Figura 2 mostra as informagdes
para o exemplo: o processo de amostragem aleatéria
simples, desfecho definido como Presséo Arterial
Sistolica (medido em mmHg), preciséo do intervalo
de confianga definida como uma margem de erro
igual a 2 mmHg, desvio padrdo do desfecho na
populagao alvo do estudo igual a 9.58 mmHg (obtido
em Vieira et al.”), nivel de confianca desejado para
o intervalo igual a 95%, e uma margem de seguranga
para possiveis perdas ou recusas entre as unidades
amostrais igual a 10%.

Preenchidos os campos solicitados, ao lado
direito da janela, em destaque na parte superior,
sera apresentado o tamanho de amostra calculado
(Figura 3), conforme as definicdes estabelecidas
na Figura 2. Para o exemplo, sdo necessarias
91 criangas com excesso de peso no primeiro ano
de vida para estimar a presséo sistélica média com
95% de confianga e margem de erro de 2 mmHg.
Logo abaixo é apresentada uma sugestao de texto
para a descrigado do calculo realizado, sendo ainda
necessario substituir o termo "Fulano (1900)” pela
referéncia da informacao sobre o desvio padrao
utilizado no célculo do tamanho da amostra. Neste
exemplo, esta informacao foi retirada de Vieiraetal.’.

http://seer.ufrgs.br/hcpa

A ultima frase do texto sugerido se refere ao tamanho
de amostra que considera os 10% de perdas ou
recusas que possam ocorrer durante a coleta (neste
exemplo, o tamanho da amostra aumenta de 91
para 102 criangas). Ainda na Figura 3, ha uma
sugestdo de como citar a ferramenta PSS Health
e a descrigao do pacote e comando do software R
utilizado no calculo.

Figura 2: Aba do PSS Health contendo os campos ja
preenchidos para o calculo de tamanho de amostra para
estimar a presséo arterial sistélica média de acordo com
o0 exemplo.

Clin Biomed Res 2021;41(3) 269



Castro et al.

Figura 3: Resultado do calculo de tamanho de amostra obtido a partir dos campos preenchidos na Figura 2.

Outra utilidade oferecida pelo PSS Health na opgao
de calculo amostral é a possibilidade de construir
cenarios de tamanhos de amostra. Os cenarios podem
ser visualizados através de um grafico (Figura 4) e
através de uma tabela (Figura 5), sendo permitido
o download dos dois. No exemplo, pode-se variar
a precisdo (margem de erro) para diferentes valores
de desvio padréo. E importante lembrar que a margem
de erro é diretamente proporcional ao erro-padrao
que, por sua vez, é diretamente proporcional ao
desvio-padrdo da variavel. Ou seja, quanto maior
o desvio-padrao, maior sera a margem de erro. Como
pode ser visualizado nas Figuras 4 e 5, ao aumentar
a margem de erro reduzimos o tamanho da amostra.

Figura 4: Representacéo grafica da construcdo de cenarios.

270 Clin Biomed Res 2021;41(3)

Ocasionalmente, o desvio padrao da variavel de
interesse nao pode ser obtido na literatura (ou de
uma amostra piloto), mas se pode encontrar outras
estatisticas, tais como erro padrao, intervalo de
confianga, valor de t ou valor de p. Nesta situagao,
0 PSS Health, na aba ‘Outras ferramentas’, permite
que se faga a conversao destas medidas em uma
medida de desvio padrao. Caso as medidas descritivas
disponiveis na literatura sejam o minimo, o primeiro
quartil, a mediana, o terceiro quartil, o maximo e
o tamanho da amostra (n), formas de obtencgao de
estimativas do desvio padrao a partir de um subconjunto
destas medidas (por exemplo, minimo, mediana,
maximo e n) podem ser encontradas em Wan et al.®.
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Figura 5: Tabela com os resultados da construgéo de cenarios.

O exemplo de como utilizar o PSS Health para
calcular o tamanho de amostra para estimar uma
média também pode ser visualizado no video “PSS
para Estimar uma Média™.

Observa-se, ainda, que no exemplo em questao foi
utilizada a opgéo de amostragem aleatéria simples.
No entanto, o PSS Health também possibilita o calculo
do tamanho de amostra para estimar uma média
para os delineamentos amostrais conhecidos como
“Conglomerados em um Unico estagio” e “Estratificada
proporcional ao tamanho”. Em ambos delineamentos
sdo requeridas outras informagdes para o calculo do
tamanho de amostra, além daquelas necessarias no
caso da amostragem aleatdria simples (informagdes
sobre estes delineamentos amostrais podem ser
obtidas em Bolfarine e Bussab'?).

Vale lembrar que selecionar uma amostra aleatéria
simples implica em basicamente sortear os participantes
a partir de uma listagem. Entretanto ha situagdes nas
quais o pesquisador ndo possui essa listagem e opta
pela chamada amostra por conveniéncia onde, por
exemplo, o pesquisador seleciona para sua amostra
uma sequéncia de pacientes que chegam em um
ambulatério buscando atendimento. A amostra por
conveniéncia € um método nao probabilistico e,
portanto, nenhum dos conceitos aqui descritos podem
ser aplicados. Isso significa que nao faz sentido falar
em margem de erro ou confianga de um intervalo para
esse tipo de amostra, pois s&o conceitos baseados
na hipotese de que todos os pacientes tiveram
a mesma probabilidade de serem escolhidos para
a amostra. Uma maneira de contornar a falta de
uma listagem, mas chegar préoximo de garantir que

http://seer.ufrgs.br/hcpa

todos os pacientes tenham a mesma probabilidade
de serem escolhidos é, por exemplo, fazer uma
grade com os horarios de atendimento e sortear em
quais os horarios ocorrerdo as entrevistas. Outra
possibilidade €, para cada dia da semana, sortear
0 horario do primeiro entrevistado e a partir deste
fazer saltos de tempo para as préximas entrevistas.

Tamanho de amostra para estimar
uma proporgao

Suponha um estudo no qual o objetivo seja conhecer
a prevaléncia (propor¢ao) de perda da acuidade
auditiva em idosos com risco de vulnerabilidade
clinico-funcional, mensurada através do teste do
Sussurro. Para tanto, sera selecionada uma amostra
aleatdria simples destes idosos e o pesquisador
precisa saber quantos devem ser selecionados
para fazer parte da amostra (exemplo adaptado de
Freitas e Soares').

As informacdes requeridas para o calculo do
tamanho de amostra para este estudo séo:

1. Nivel de confianga desejado para o intervalo;

2. Aamplitude do intervalo de confianga em pontos
percentuais, ou seja, a margem de erro desejada
para o intervalo de confianga multiplicada por dois;

3. Aprevaléncia (proporgao) esperada de ocorréncia
da perda de acuidade auditiva em idosos com risco
de vulnerabilidade clinico-funcional, mensurada
através do teste do Sussurro.
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Figura 6: Aba do PSS Health para calculo de tamanho de
amostra e poder para o parametro proporgao.

Para calcular o tamanho de amostra para estimar
uma prevaléncia no PSS Health, deve-se clicar na
aba “PROPORCOES” e em seguida na opgéo “UMA
AMOSTRA” (Figura 6). Aparecerédo, entéo, as abas
com as opgdes de calculo de tamanho de amostra
para estimar ou testar uma proporgdo e uma aba
com a opgao para calculo de poder. Clicando na aba
“ESTIMAR”, as caixas com as informagdes requeridas
para o calculo de tamanho de amostra para estimar uma
proporcao irdo aparecer. As informagdes requeridas
para o calculo de tamanho de amostra para o exemplo
s&o: nome do desfecho (Perda de Acuidade Auditiva),
a amplitude do intervalo de confianga igual a 10%,
percentual esperado de perda de acuidade auditiva em
idosos com risco de vulnerabilidade clinico-funcional
igual a 40,5% (obtido em Freitas e Soares"), nivel
de confianga desejado para o intervalo igual a 95%,
€ uma margem de seguranga para possiveis perdas
ou recusas entre as unidades amostrais igual a 10%.
Deve-se, ainda, selecionar o método para calcular
o intervalo de confianga, o PSS Health oferece quatro
diferentes métodos: Wilson, Agresti-Coull, exact e
Wald'2. Detalhes sobre o uso destes métodos podem
ser obtidos na documentagdo do pacote presize™).

No exemplo, manteremos o método de Wilson. O video
“PSS para Estimar uma Proporgdo”'* mostra como
calcular o tamanho da amostra para este exemplo
utilizando o PSS Health.

Em situagcbes onde o percentual de ocorréncia
da categoria de interesse esperado ndo pode ser
obtido na literatura, sugere-se utilizar o valor de 50%,
pois, para este percentual, a variabilidade é maxima
para o estimador da proporgdo. Ou seja, garante-
se assim, o maior tamanho da amostra necessario
para a estimativa (mantendo o nivel de confianga e
a amplitude do intervalo fixos).

Tamanho de amostra para estimar um coefici-
ente de correlagao

Suponha um estudo no qual o objetivo seja conhecer
a correlacdo entre um indicador de adiposidade
corporal (IMC) e o escore de consumo de padrao
alimentar tradicional em criangas de 4 a 7 anos.
Para tanto, sera selecionada uma amostra aleatdria
simples destas criangas e o pesquisador precisa
saber quantas devem ser selecionadas para fazer
parte da amostra (exemplo adaptado de Vieira™).

As informacdes requeridas para o calculo do
tamanho de amostra para este estudo séo:

1. Nivel de confianca desejado para o intervalo;

2. Definicdo de qual o coeficiente de correlagéo
desejado (Pearson, Spearman ou Kendall);

3. O coeficiente de correlagdo esperado (ou
0 minimo considerado clinicamente relevante
pelo pesquisador);

4. A amplitude do intervalo de confianga (margem
de erro desejada para o intervalo de confianca
multiplicada por dois).

Figura 7: Aba do PSS Health para calculo de tamanho de amostra para se estimar uma proporgao.
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PSS Health: Estimagao de parametros

Para calcular o tamanho de amostra para
estimar um coeficiente de correlagdo no PSS
Health, deve-se clicar na aba “CORRELACAQ”
(Figura 7), onde aparecerdao as abas com as
opcodes de calculo de tamanho de amostra para
estimar ou testar um coeficiente de correlagao,
e uma aba com a opg¢ao para calculo de poder,
assim como nos exemplos anteriores. Clicando na
aba “ESTIMAR”, as caixas com as informacdes
requeridas para o calculo de tamanho de amostra
para estimar um coeficiente de correlagao irdo
aparecer. Primeiramente, o pesquisador deve
definir qual o coeficiente de correlagédo desejado,
pois o PSS Health permite calcular o tamanho
de amostra para o coeficiente de correlagdo de
Pearson, de Spearman ou Kendall.

Para o exemplo se adotara o coeficiente de
Spearman, o mesmo utilizado na referéncia, e as
informacdes requeridas para o calculo de tamanho
de amostra sao: nomes das duas variaveis para as
quais se deseja estimar o coeficiente de correlagéo
(escore de consumo alimentar tradicional e
indice de massa corporal — IMC), coeficiente de
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