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May isoflavones prevent breast cancer risk?
Adriana Aparecida Ferraz Carbonel1,2 , Ricardo Santos Simões3 ,
Gisela da Silva Sasso1 , Renata Ramos Vieira1 , Patricia Azevedo Lima4 ,
Manuel de Jesus Simões1,3 , José Maria Soares Júnior3*

Breast cancer still represents a challenge in Brazil, as it is the
most frequent malignant neoplasm with more than 14,000
deaths recorded in 2014. It is the leading cause of death in
the female population1. It is also commonly diagnosed among
women in Western countries as the second leading cause of cancer2. It is the sixth leading cause of mortality among women,
after acute myocardial infarction, pneumonia, diabetes, stroke,
and chronic obstructive pulmonary disease. Breast cancer is
a heterogeneous disease and can be classified by clinical, histopathological, and molecular parameters3. In this classification, the estrogen receptors play an important role and seem
to influence the development of breast neoplasms or response
to treatment4. However, women with breast cancer face the
consequences of hypoestrogenism due to chemotherapy treatment or being postmenopausal. Thus, several substances are
being suggested to reduce the vasomotor symptoms that appear
in these women.
The effects of soy isoflavones, due to their structural similarity and molecular size that resemble estrogens, have the
ability to bind with greater affinity to estrogen beta-receptors;
for this reason, they are called phytoestrogens5-7. The binding
of phytoestrogen to the receptor can result in partial activation of the receptor (agonist effect) or displacement of estrogen molecules, thus reducing receptor activation (antagonistic effect)8.
Intake of soy at high dosages may have a statistically significant reduction in breast cancer risk9. Epidemiological studies
show that soy consumption is associated with low incidences
of hormone-dependent cancers, including breast and prostate
cancer in Western countries10. However, there are other components in soy that can also have a biological effect and there
is a substitution in these countries of animal protein for soy
protein. Therefore, this is still a controversial point11.

Soy contains large amounts of isoflavones, such as genistein
and daidzein. Genistein, one of the predominant soy isoflavones, may inhibit several steps involved in carcinogenesis by
targeting estrogen- and androgen-mediated signaling pathways in carcinogenesis processes, in addition to its antioxidant
properties showing to be a potent inhibitor of angiogenesis and
metastasis12,13. In vivo and in vitro studies have clearly shown
that genistein is a promising reagent for the chemoprevention
and/or treatment of cancer. However, results are still conflicting and there is still no consensus on its effectiveness on the
breast cancer risk11,14,15.
Prospective cohort meta-analysis studies suggest that high
soy intakes may statistically reduce the risk of breast cancer9,
other systematic and meta-analysis reviews conclude that there
is a lack of evidence as the benefit would be small and irrelevant
in clinical practice16. Thus, further prospective cohort studies
are needed to determine the causality of this relationship, as
well as to explain the mechanisms involved in the association
between isoflavones and breast cancer9.
A randomized, double-blind, placebo-controlled clinical trial
conducted by Delmanto et al.17 determined the effect of soy
isoflavones on breast density and breast parenchyma assessed by
mammography in 80 postmenopausal women. After 10 months
of isoflavone supplementation, it was found that daily intake
of 100 mg isoflavones did not affect breast density (assessed
by mammography) and breast tissues (assessed by ultrasound).
Khan et al.18 evaluated the effect of soy isoflavone supplementation on breast epithelial proliferation and other biomarkers
in high-risk, healthy Western women. The breast cell proliferation is an intermediate marker of breast cancer risk generally
considered more reflective of risk than mammographic density. Cells were examined for Ki-67 labeling index and atypia.
The study involved 98 pre- and postmenopausal women. After 6
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months of isoflavone supplementation, the authors found that
daily intake of 235 mg of isoflavones did not increase cell proliferation in pre- and postmenopausal women compared with
placebo. In contrast, a hormone therapy combination increased
breast cell proliferation in postmenopausal womenhan19.
Although there is a greater consumption of soy and isoflavones worldwide, it is still too early to understand the real
impact of these substances on the reduction of the risk of incidence, recurrence, and mortality from breast cancer. There is
no enough evidence in the literature of serious adverse effects
such as increased risk for breast cancer and cardiovascular disease with the use of isoflavones in high doses (≤100 mg)20.
Although studies on herbal medicine are still in progress, there
are only a few still many myths to overcome21.
The extramammary benefits of soy are evident as in vasomotor symptoms22, skin23, bone mass24, and genital tract25.

However, the risk of breast cancer needs to be better explored
and evaluated, mainly in the long term, and there are still risks
that should be better evaluated, such as metabolic ones. In addition, the indication of isoflavone extracts should be individualized, as estroprogestative hormone therapy in the climacteric26,
guiding the patient on the benefits and risks, as well as respecting the individual preferences of postmenopausal women until
new evidences in the literature.
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Nitinol double-layer stent versus closed single-layer stent:
a systematic review
Antonio Silvinato1 , Idevaldo Floriano2 , Wanderley Bernardo3*

INTRODUCTION
The Guidelines Project, an initiative of the Brazilian Medical
Association, aims to combine information from the medical field to standardize how to conduct and to assist in the
reasoning and decision-making of doctors. The information
provided by this project must be critically evaluated by the
physician responsible for the conduct that will be adopted,
depending on the conditions and the clinical condition of
each patient.
About 10–15% of all ischemic strokes (STROKES) originate from stenosis at the level of the internal carotid artery.
In patients with carotid disease, the goal of carotid revascularization is the prevention of stroke (recurrent). For more than
50 years, carotid endarterectomy (CEA) has been considered
the standard treatment for severe asymptomatic and symptomatic carotid stenoses. The carotid artery stent (CAS) has
emerged in the past 20 years as a minimally invasive alternative
to surgery1. It is recognized that the stent itself can substantially
increase embolic protection in CAS through adequate plate
scaffolding, since the distal embolic protection device (EPD)
has been removed. The ideal properties of a carotid stent are
a well-balanced blend of high flexibility and conformability,
accommodating tortuous anatomy, as well as high plate coverage, preventing delayed embolization of debris. The structure of the stents is characterized by annular rings sequentially aligned by bridges, and the drawing can be open cell or
closed cell, depending on the density of the bridges between
the rings. Open-cell design stents present some free segments
of adjacent rings, allowing greater adaptation to vessel anatomy, but with lower plate coverage and increased risk of tissue
prolapse. Closed-cell design stents are characterized by higher

bridge interconnection density, which reduces their conformability and increases the likelihood of bed position, but at the
same time offers greater plate coverage. A hybrid configuration
with an open-cell design of the proximal and distal segments
combined with a closed-cell design of the central segments
was also developed2-5.
Another carotid double-layer mesh stent design allows
high flexibility to accommodate tortuous anatomies while
conveying the properties of the scaffold for optimal plate coverage. This technology is characterized by an internal layer of
micromesh for plate coverage and an outer layer of self-expanding nitinol for scaffolding, offering the flexibility that characterizes open-cell design stents2.
The impact of the design of the self-expanding stent on the
clinical outcome after CAS is the objective of this evaluation.

OBJECTIVE
This study aimed to evaluate the efficacy and safety of carotid
angioplasty stent micromesh design and double layer of nickel/
titanium alloy (nitinol) implantation, with closed-cell stent
(single-layer) of nitinol or stainless steel, both procedures using
distal EPDs.

METHODS
Clinical doubt: What is the impact of stent design on clinical outcome after CAS with EPD, comparing double-layer
nitinol stent versus closed-cell stent (single layer), nitinol or
stainless steel?
The eligibility elements of the studies are as follows:
1. Patient with carotid stent and indication of CAS.

Associação Médica Brasileira, Medicina Baseada em Evidências – São Paulo (SP), Brazil.
Cooperativa Baixa Mogiana, Medicina Baseada em Evidências – Mogi Guaçu (SP), Brazil.
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2. CAS with EPD, use of double-layer stent (nitinol) compared with closed-cell stent (single layer) of nitinol or
stainless steel.
3. Outcomes—new brain lesions detected and adverse
events (neurological and cardiac complications) related
to procedure.
4. Excluding outcomes—intermediaries.
5. Phase III randomized controlled trial (RCT) or cohort
studies.
6. No period or language limit.
7. Full-text available for access.
8. Follow-up time: 1-month post-procedure.
The search for evidence will be carried out in the Virtual
Scientific Information Base MEDLINE using the following search strategy: (Carotid Stenosis OR Carotid Stenoses
OR Carotid Artery Diseases) AND (Carotid Stenting OR
Stent*) AND (nitinol OR dual-layer OR double layer OR
double layer OR micromesh OR Casper OR Roadsaver)
AND Random*; CENTRAL/Cochrane: (Carotid Stenosis
OR Carotid Stenoses OR Carotid Artery Diseases) AND
(Carotid Stenting OR Stent*) AND (nitinol OR dual-layer
OR double layer OR double layer OR micromesh OR Casper
OR Roadsaver); and ClinicalTrials.gov: (Carotid Stenting OR
Stent) AND (nitinol).
The search was carried out until June 2022, and a systematic
review was carried out according to PRISMA recommendations6.
Two authors independently performed the data extraction,
followed by a cross-check of the data. From the studies, the following data were extracted: author’s name and year of publication, study population, intervention and comparison methods,
absolute number of events, number and average size of new
ischemic brain lesions, mean number of microembolic signs
(MES), adverse events, and follow-up time.
We assessed the risk of bias for RCTs level using the RoB 2
tool7, plus other key elements, and expressed it as very severe,
severe, or non-severe. For cohort studies, the tool ROBINS-I
(Risk of Bias In Non-randomized Studies of Interventions),
recommended by the Cochrane Collaboration, was used to
assess the risk of bias in estimates of effectiveness and safety
in non-randomized intervention studies8. ROBINS-I evaluates seven domains of bias, classified by the moment of
occurrence. The bias risk assessment was conducted by two
independent reviewers (AS and IF), and in case of disagreements, a third reviewer (WB) deliberated on the assessment.
The quality of the evidence was extrapolated from the risk
of bias, and it was obtained from the study/studies (if was or

no meta-analysis) using the terminology GRADE9 through
the GRADEpro software10 for very low, low, moderate, and
high degree of evidence.
The results for categorical outcomes were expressed as
the difference in risk (DR) between the CAS procedure with
EPD between double-layer nitinol stent and closed-cell stent
(single layer) of nitinol or stainless steel. If DR between the
groups was significant, the result was expressed with 95%
confidence interval (95%CI) and the number needed to treat
(NNT) or number needed to harm (NNH). For continuous
measurements, the results were the difference of the mean
(DM) with 95%CI.
If more than one study was included with common outcomes, the results were aggregated through the meta-analysis,
using the RevMan 5.4 software11, and the overall DR or DM,
with 95%CI as the final measure used to support the synthesis
of evidence, which answers the clinical doubt of this evaluation.
The estimated size of the combined effects was performed by a
model of fixed effect (I2≤50%) or random effect (I2>50%) after
the evaluation of heterogeneity results. Heterogeneity was also
calculated using the I2 value.

STUDIES INCLUDED
Database searching identified 16 citations. We removed 14
records, and we selected 2 studies with regard to title and
abstract12,13, which evaluated the CAS with EPD with double-layer nitinol stent and closed-cell stent (single layer)
of nitinol or stainless steel. The two studies were assessed
since they met the eligibility criteria for analysis of the full
text. Both were RCTs and were included to support this
evaluation, whose characteristics are described in ANNEX
Table 1. The number of excluded studies and the reasons
are available in Figure 1.
The population included was 140 participants in the 2 RCTs,
submitted to carotid angioplasty with stent implantation and
distal brain protection device. This population was followed
to measure the outcomes such as new ischemic brain lesions
assessed by a diffusion-weighted resonance imaging (DW-MRI);
average number of new ischemic brain lesions; average (mm)
size of new ischemic brain lesions; brain microembolization in
the stages of stent implantation, dilation and recovery of EPD;
major adverse cardiac and cerebrovascular events (MACCE);
and restenosis in-stent, in a follow-up of 1, 3, and 6 months
after the procedure (ANNEX Table 2).
Regarding the risk of bias of the 2 RCTs (12–13) included,
a study by Montorsi et al.(13) did not describe randomization;
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Ar�cles iden�ﬁed in the search
in other databases (n = 0)

Ar�cles a�er removal of duplicates
(n = 16)

Selec�on

Iden�ﬁca�on

Nitinol double-layer stent versus closed single-layer stent: a systematic review

Excluded ar�cles
(n = 14)
Revisions = 5
Do not respond
to PEAK = 9

Selected ar�cles
(n = 2)

Included

Eligibility

Full texts accessed
at the eligibility
(n = 2)

Studies included in the
qualita�ve and
quan�ta�ve analysis
(n = 2)

Figure 1. Evidence retrieval and selection diagram. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med. 2009;6(7):e1000097. https://doi.org/10.1371/journal.pmed1000097

Table 1. Risk of bias from randomized controlled trials included.
Risk of bias in randomized clinical trials
Study

Random

Blind-folded
allocation

Double
blind

Appraiser
blinding

Losses Characteristic
Intention-toOutcome
<20%
prognostic
treatment

Simple size
Early
calculation interruption

Vanzin
et al.12
Montorsi
et al.13
Biases of the included ECRs: red indicates absence; green indicates presence; yellow indicates risk of unclear bias.

it had uncertain blinded allocation, was not blinded to the evaluator, and did not analyze by intention-to-treat (ITT); while
Vanzin et al. did not show bias. The overall risk of bias could
be considered non-severe (Table 1).

RESULTS OF THE STUDIES INCLUDED
One study12, with a total of 88 participants, compared the double-layer
nitinol stent (n=41) and single-layer closed-cell stent (n=47), plus EPD,
evaluating the efficacy and safety in a follow-up of up to 3 months.
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Figure 2. Forest plot comparison: double-layer stent of nitinol versus closed-cell stent, outcome: 1.5.

There was no difference in the risk of new ischemic brain
lesions evaluated by magnetic resonance imaging in the diffusion sequence (DWI-MR) (RD=-0.06, 95%CI -0.26 to 0.15;
NNT=NS; p=0.59).
There was also no difference in the outcomes such as mean
number of new ischemic brain lesions (RD=-0.40, 95%CI
-1.09 to 0.29; p=0.26) and average (in mm) size of new ischemic brain lesions (RD=-1.10, 95%CI -3.20 to 1.00; p=0.30).
One study13 including a total of 52 participants compared the
double-layer nitinol stent (n=27) and closed-cell stent (n=25),
plus EPD, with outcome measurements at 24 h, 30 days, and
6 months after CAS.
There was no difference in the mean number of cerebral microembolization [mean (SD)], evaluated by monitoring with transcranial Doppler (number of MES), in the stages of stent implantation,
dilation, and recovery of the distal EPD, including spontaneous
MES (29% of patients) (RD=-2.80, 95%CI -5.96 to 0.36; p=0.08).
There was also no difference in the risk of significant
in-stent restenosis (PSV>330 cm/s with stenosis >80% of the
diameter) at 6 months (RD=-0.04, 95%CI -0.14 to 0.06,
NNT=NS, p=0.44).
Two studies12,13 that compared the double-layer nitinol stent
(n=25) and single-layer closed-cell stent (n=47), plus EPD,
presented data for the outcome MACCE (ipsilateral stroke,
transient ischemic event, and myocardial infarction) at follow-up of 3–6 months. There was no difference in MACCE
risk (RD=0.02, 95%CI -0.05 to 0.08, NNH=NS, p=0.63,
I2=42%) (Figure 2).

Summary of evidence and quality
of evidence: TOOL GRADE
In patients with carotid stenosis, angioplasty with nitinol doublelayer stent implantation versus stent (nitinol or chromium-cobalt
alloy) single closed-cell layer are adopted, both procedures using
distal brain protection device.
Showed no difference
– At the risk of new ischemic brain damage up to 3 months. High
evidence quality.
– At the average number of brain microembolizations in the
stages of stent implantation, dilation, and recovery of EPD,
including spontaneous MES. Moderate evidence quality.
– At the risk of significant in-stent restenosis at 6 months.
Moderate evidence quality.
– At the risk of MACCE (ipsilateral stroke, transient ischemic
event, and myocardial infarction) at 3- to 6-month evaluations.
High evidence quality.
– At the average number of new ischemic brain lesions at 3
months. High evidence quality.
– At the average size of new ischemic brain lesions up to 3
months. High evidence quality.

CONCLUSION
The double-layer nitinol stents showed no difference in the
outcomes that evaluated efficacy and safety when compared
to closed-cell stents during CAS under distal EPD.
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ANNEXES
Table 1. Characteristics of the included studies.
Descriptive table of the characteristics of studies in therapy
Study

Population

Intervention

Vanzin
et al.12

Study with a total of 88 patients; age in years:
73.5±6.9; symptomatic ICA stenosis ≥50%*,
asymptomatic ICA stenosis ≥70%*, symptoms
defined as ischemic stroke, TIA, or amaurosis.
Excluded: Total occlusion of the target carotid
artery; ischemic stroke <14 days before CAS;
MI <6 months; major surgery 30 days before
or planned for 30 days after stent; severe
CRF; intractable hemorrhagic diathesis or
hypercoagulability state; high or medium risk
for cardioembolism and contraindication for
antiplatelet therapy.

Montorsi
et al.13

Included 104 patients (age 72.4±9) at high risk,
with lipid-rich plaque; de novo carotid artery
stenosis either symptomatic (Doppler peak
systolic velocity [PSV] ≥130 cm/s and >50%
stenosis) or asymptomatic (Doppler PSV≥230
cm/s and >70% stenosis).
Excluded: Evolving acute or recent disabling
stroke, history of major disabling stroke (modified
Rankin scale score ≥3), acute MI 72 h before CAS,
and concomitant sources of potential cerebral
embolization that would confound neurological
assessment. Anatomic exclusion criteria
were contralateral carotid occlusion without
detectable ipsilateral posterior communicating
artery, isolated hemisphere of the target vessel,
target vessel ECA occlusion, intracranial,
significant (>50%) stenosis of the ipsilateral CCA,
and/or CCA >50% stenosis below bifurcation.

Doublelayer nitinol
stent+EPD
(n=41)

GROUP 1
Doublelayer nitinol
stent+EPD
(n=27)
GROUP 3
Doublelayer nitinol
stent+proximal
protection
(n=27)

Comparison

Outcome

Single-layer
stent, closed
cell+EPD
(n=47)

MRI and
neurological
evaluation
between 06:00
Primary: Incidence,
and 24:00 after
number, and size of new
the procedure.
ischemic brain lesions.
A new
Secondary: Stroke, TIA, and
neurological
MI (up to 3 months).
evaluation was
performed at a
3-month followup.

GROUP 2
Singlelayer stent
(chromiumcobalt alloy) and
closed cell+EPD
(n=25)
GROUP 4
Singlelayer stent
(chromiumcobalt alloy)
and closed
cell+proximal
protection
(n=25)

Follow-up Time

Primary: Cerebral
microembolization
evaluated by monitoring
with TCD (number of
microembolic signals).
Secondary: End points
included in-hospital and
30-day MACCE (death, all
stroke, retinal embolism, and
MI), technical and clinical
success, target vessel ECA
patency on angiography
at the end of CAS and on
Doppler ultrasound at 1,
30, and 180 days of followup, and significant in-stent
restenosis at 6 months.

The
measurements
of the outcomes
were repeated
within 24 h,
30 days, and 6
months postCAS.

Based on the criteria defined by NASCET. ECA: external carotid artery; CCA: common carotid artery; ICA: internal carotid artery; MI: myocardial infarction;
TCD: transcranial Doppler; MACCE: major adverse cardiac and cerebrovascular events; EPD: embolic protection device; TIA: transient ischemic attack; DWMRI: diffusion-weighted magnetic resonance imaging; CRF: chronic renal failure; MRI: magnetic resonance imaging.

*
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Table 2. Summary of evidence and quality of evidence: TOOL GRADE.
Summary of results: Double-layer nitinol+EPD stent compared to closed-cell stent+EPD for carotid stenosis
Participants or population: Carotid stenosis
Context: Efficacy and safety
Intervention: Double-layer stent of nitinol+EPD
Comparison: Closed-cell stent+EPD
Outcome no. of participants (studies)

Relative effect
(95%CI)

New ischemic brain lesions (DW-MRI). Number of
participants: 88 (1 ECR)

RR 0.87
(0.53 para 1.44)

Anticipated absolute effects (95%CI)

Certainty

Control

Intervention

Difference

44.7%

38.9%
(23.7 para 64.3)

5.8% less
(21 less to 19.7 more)

High
High

Average number of new ischemic brain lesions in
the number of participants: 88 (1 ECR)

–

–

–

MD 0.4 lower
(1.09 lower to 0.29 higher)

Average size (mm) of new ischemic brain lesions in
participants: 88 (1 ECR)

–

–

–

MD 1.1 smaller
(3.2 lower to 1 higher)

High

Cerebral microembolization Nº of participants: 52
(1 ECR)

–

–

–

MD 2.8 lower
(5.96 lower to 0.36 higher)

Moderatea

Major adverse cardiac and cerebrovascular events
(MACCE) In the participants: 140 (2 ECRs)

RR 1.46
(0.28 para 7.52)

2.8%

4.1%
(0.8 para 20.9)

1.3% more
(2 less to 18.1 more)

High

Significant in-stent restenosis no. of participants:
52 (1 ECR)

RR 0.31
(0.01 para 7.26)

4.0%

1.2%
(0 for 29)

2.8% less
(4 less to 25 more)

Moderatea

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

*

GRADE: Working group grades of evidence.
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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Comment on “Artificial intelligence and machine learning in
pediatrics and neonatology healthcare”
Fernando Korn Malerbi1* , Marcio Krakauer2 , Beatriz Schaan3

Dear Editor,
We read with interest the article entitled “Artificial intelligence
and machine learning in pediatrics and neonatology healthcare”
by Matsushita et al.1. We agree with the authors on the huge
potential of artificial intelligence/deep learning (AI/DL) systems in improving healthcare, especially on the management
of chronic diseases. Many countries and multilateral forums
are currently developing strategies for AI/DL legal regulation,
involving system’s design, validation, implementation, and
postmarketing monitoring2, while taking steps to avoid biased
data sets that will negatively impact the system’s performance
and potentially increase health inequalities3. Due to their theoretically unlimited scalability, the risk of such systems should
be dimensioned accordingly3. Safety and efficacy evaluation
demands well-designed studies with a rigorous methodology
that is proportional to the sensitivity of data and the risk of
patient damage; for risk stratification, regulatory policies could
be inspired, for example, on the existing legislation on data
protection and the biosecurity classification for laboratories4.
The adoption of such technologies will also demand societal
decisions which involve local conditions such as the availability of healthcare personnel and economic factors. An example
is the screening of diabetic retinopathy, a major cause of preventable blindness: how should one health system calibrate the
trade-off between sensitivity and specificity? Cost-effectiveness,
constrained workforces, and current workflows are some of the
variables of this equation5.
Regulation should balance safety guarantees and the support for innovations and should engage all the stakeholders,

REFERENCES
1.

including medical and scientific societies, the academia, and
the final user, in order to increase public confidence3. Given
the expected overwhelming demand in the near future, centralized regulation is unlikely to adequately ensure the safety,
efficacy, and equity of implemented systems; possible answers
to such challenges may involve a decentralized approach with
local evaluation, as well as the proposed creation of the new
medical specialty of clinical AI6.
The cooperation among developers, ethic experts, physicians, patients, and regulatory agencies is essential for the rapid
adoption and successful implementation of AI/DL in health,
with an enormous potential of improving healthcare, increasing access, reducing costs, and promoting equity. Scientific and
medical societies should participate actively in the formulation
of best practices and in the prospective validation of AI systems.

ACKNOWLEDGMENTS
The authors thank Pamela Ferreira Todendi for the assistance
with the final formatting of the manuscript.

AUTHORS’ CONTRIBUTIONS
FKM: Conceptualization, Investigation, Methodology,
Supervision, Writing – original draft, Writing – review &
editing. MK: Conceptualization, Investigation, Methodology,
Supervision, Writing – original draft, Writing – review &
editing. BS: Conceptualization, Investigation, Methodology,
Supervision, Writing – original draft, Writing – review & editing.

2.

Matsushita FY, Krebs VLJ, Carvalho WB. Artificial intelligence and machine
learning in pediatrics and neonatology healthcare. Rev Assoc Med Bras.
2022;68(6):745-50. https://doi.org/10.1590/1806-9282.20220177

Murphy K, Di Ruggiero E, Upshur R, Willison DJ, Malhotra N, Cai
JC, et al. Artificial intelligence for good health: a scoping review
of the ethics literature. BMC Med Ethics. 2021;22(1):14. https://
doi.org/10.1186/s12910-021-00577-8

Universidade Federal de São Paulo, Departamento de Oftalmologia e Ciências Visuais, – São Paulo (SP), Brazil.
Sociedade Brasileira de Diabetes, Departamento de Saúde Digital, Telemedicina e Inovação – São Paulo (SP), Brazil.
3
Universidade Federal do Rio Grande do Sul, Hospital de Clínicas de Porto Alegre – Porto Alegre (RS), Brazil.
*Corresponding author: fernandokmalerbi@gmail.com
Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.
Received on July 19, 2022. Accepted on July 19, 2022.
1
2

1496
Rev Assoc Med Bras 2022;68(11):1496-1497

Malerbi, F. K. et al.

3.

Abràmoff MD, Cunningham B, Patel B, Eydelman MB, Leng T, Sakamoto
T, et al. Foundational considerations for artificial intelligence using
ophthalmic images. Ophthalmology. 2022;129(2):e14-32. https://
doi.org/10.1016/j.ophtha.2021.08.023

4.

Gruson D, Helleputte T, Rousseau P, Gruson D. Data science,
artificial intelligence, and machine learning: opportunities
for laboratory medicine and the value of positive regulation.
Clin Biochem. 2019l;69:1-7. https://doi.org/10.1016/j.
clinbiochem.2019.04.013

5.

Ruamviboonsuk P, Tiwari R, Sayres R, Nganthavee V, Hemarat K,
Kongprayoon A, et al. Real-time diabetic retinopathy screening by deep
learning in a multisite national screening programme: a prospective
interventional cohort study. Lancet Digit Health. 2022;4(4):e235e244. https://doi.org/10.1016/S2589-7500(22)00017-6

6.

Panch T, Duralde E, Mattie H, Kotecha G, Celi LA, Wright M, et al.
A distributed approach to the regulation of clinical AI. Plos Digit
Health. 2022;1(5):e0000040. https://doi.org/10.1371/journal.
pdig.0000040

1497
Rev Assoc Med Bras 2022;68(11):1496-1497

SECTION
LETTER TO
XXXXXXXXXX
THE EDITOR

https://doi.org/10.1590/1806-9282.20211099

Comment on “Protective effect of dexmedetomidine on
perioperative myocardial injury in patients with
Stanford type-A aortic dissection”
Chuanding Li1 , Shigao Wang2* , Man Wang3

Dear Editor,
We have perused with interest the article entitled “Protective
effect of dexmedetomidine on perioperative myocardial injury
in patients with Stanford type-A aortic dissection” in which
Wang et al.1 found that dexmedetomidine treatment may alleviate perioperative myocardial injury in patients with Stanford
type-A aortic dissection by resisting inflammatory response
and oxidative stress. However, there are still more issues in
our opinion.
First, 86 patients were randomly divided into dexmedetomidine (Dex) group and control group, with 43 cases in
each group. However, random grouping method should be
provided in this study. There was no significant difference in
gender, age, BMI, smoking history, hypertension history, diabetes mellitus history, ASA grade, anesthesia duration, cardiopulmonary bypass duration, or surgery duration between Dex
and control groups. Basic information on the demographics
of Dex and control groups should also be given, especially for
statistical values and p-values.

Second, it is not clear whether the article is based on a retrospective study or a prospective study. If this article is based on
a prospective study, there might be some patients who refused
to cooperate with the researcher. Also, this study involved a
small sample. Hence, sample size power estimation is needed
in “Methods” section.
In “Results” section, the study found that the heart rate
and mean arterial pressure in the Dex group were significantly
lower than those in the control group at t2 and t3. We were
surprised to find that the standard deviation of heart rate and
mean arterial pressure is about 50% of the mean heart rate and
mean arterial pressure. Therefore, these results should be considered with caution and need further confirmation.
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Total cholesterol/high-density lipoprotein and inflammatory
parameters in patients with polycystic ovary syndrome
Selim Gülücü1* , İlkin Seda Can2

SUMMARY
OBJECTIVE: In this study, the hormone profile, lipid profile, and inflammatory parameters of patients with polycystic ovary syndrome were compared
with those of non-polycystic ovary syndrome patients to determine predictive markers in young polycystic ovary syndrome patients who have not
yet had children.
METHODS: Patients’ age, height, weight, body mass index, waist circumference, degree of hirsutism, and ultrasound findings were recorded. Hormone
profile, lipid levels, ratio of complete blood count parameters, monocyte/high-density lipoprotein ratio, and total cholesterol/high-density lipoprotein
ratio were compared between groups.
RESULTS: No statistically significant differences were found between groups in terms of age, weight, waist circumference, body mass index, and
dysmenorrhea (p>0.05). A significant relationship was found between the height and the degree of hirsutism in the groups (p<0.05). It was found
that prolactin, total testosterone, and dehydroepiandrosterone sulfate levels were statistically significantly higher in the polycystic ovary syndrome
group compared to the control group. The polycystic ovary syndrome group had hemoglobin, leukocytes, lymphocytes, neutrophils, platelets, and
statistically higher ratios of total cholesterol/high-density lipoprotein, Low-density lipoprotein/high-density lipoprotein, and triglycerides/highdensity lipoprotein. No statistically significant relationships were found between homeostatic model assessment insulin resistance, neutrophilto-lymphocyte ratio, and monocyte-to-high-density lipoprotein ratio between the groups (p<0.05). There was no significant difference in systemic
immune inflammation index values between the groups.
CONCLUSION: Polycystic ovary syndrome patients are at risk for short- and long-term complications, and the use of the total cholesterol/high-density
lipoprotein, Low-density lipoprotein/high-density lipoprotein, and triglycerides/high-density lipoprotein ratios in clinical practice during the follow-up
of these patients may allow easy follow-up for patients. The health status of polycystic ovary syndrome patients can be objectively determined by
tracking these outcomes at regular intervals.
KEYWORDS: Polycystic ovary syndrome. Inflammation. Lipoprotein. Cholesterol. Monocyte. Neutrophils.

INTRODUCTION
Polycystic ovary syndrome (PCOS) is a common endocrinologic pathology in women of reproductive age with symptoms
including menstrual cycle irregularity, hirsutism, hyperandrogenism, and infertility. It is closely related to many clinical
conditions such as insulin resistance (IR), hyperinsulinemia,
glucose intolerance, dyslipidemia, hypertension, obesity, hyperandrogenism, endothelial dysfunction, and chronic low-grade
inflammation1. White blood cell subtype ratios are important
in identifying low-grade inflammation, and neutrophil-to-lymphocyte ratios (NLR), platelet-to-lymphocyte ratios (PLR),
and lymphocyte-to-monocyte ratios (LMR) are used to evaluate the prognosis in some diseases1,2. Chronic low-grade
inflammation is also known to have a stimulatory effect on
the development of endothelial disease and atherosclerosis2.

High-density lipoproteins (HDL) play a role in reducing atherosclerosis and cardiovascular complications. Markers such as
total cholesterol (TC)/HDL, low-density lipoprotein (LDL)/
HDL, and triglycerides (TG)/HDL can provide information
about long-term PCOS complications.
The study compared hormone profiles, lipid profiles, and
inflammatory parameters of PCOS patients with those of nonPCOS patients and examined predictive markers in young
PCOS patients who have not yet had children.

METHODS
A total of 46 women with the diagnosis of PCOS and 41 healthy
women who applied to the Tokat Gaziosmanpaşa University
Research and Application Hospital Gynecology and Obstetrics

Gaziosmanpaşa University, Department of Obstetrics and Gynecology – Tokat, Turkey.
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Clinic were included in the study. Informed consent was obtained
from all participants. Approval was obtained from the Faculty
Ethics Committee before the start of the study (dated: October
15, 2020, project number: 20-KAEK-263).
The Rotterdam criteria (clinical or biochemical hyperandrogenism, anovulation or oligomenorrhea, and sonographically polycystic appearance of the ovaries) were used to diagnose PCOS3, and if at least two of the three major criteria were
present, the diagnosis was made. The presence of hirsutism,
which is one of the findings of hyperandrogenism, was also
evaluated using the Ferriman-Gallwey scoring system4 and
score above 8 was considered hyperandrogenism. The patients’
age, height, weight, body mass index (BMI), waist circumference (WC), degree of hirsutism, and ultrasonographic findings were recorded. The examinations, pelvic ultrasound, and
peripheral venous blood sampling of the participants were performed between days 2 and 4 of the menstrual cycle. All women
underwent transabdominal pelvic ultrasonography with a
1.4–5 MHz (GE Logiq P5, GE Healthcare, USA) 4C Convex
probe by the same gynecologist. A regularly maintained device
(Mindray BC-6800, China) was used for complete blood count.
A regularly maintained Roche Cobas e601 (Roche Diagnostics
GmbH, Germany) device was used for other tests. The parameters of complete blood count, follicle-stimulating hormone
(FSH), luteinizing hormone (LH), serum estradiol (E2), thyroid stimulating hormone (TSH), free thyroxine (T4), prolactin, total testosterone, DHEA-SO4, glucose, insulin, TC, TG,
LDL, cholesterol, and HDL cholesterol levels were measured.
A HOMA-IR (fasting blood glucose mg/dL × fasting insulin
mIU/L/405) value of ≥2.5 was considered the presence of IR.
TC/HDL, TG/HDL, LDL/HDL, NLR, monocyte/high-density lipoprotein (MHR), monocyte/PLT, PLT/lymphocyte ratio
(PLR), LMR, and systemic immune-inflammation index (SII/
SIRS) parameters (NLR×PLT; NLR/PLR) were also calculated.

Patients with chronic diseases (e.g., congenital adrenal hyperplasia, Cushing’s syndrome, and androgen-secreting tumors),
taking medications (diabetic, antihypertensive, antilipidemic,
oral contraceptives), who gave birth, and who had a history of
surgery were excluded from the study.
Power analysis was performed using G-Power 3.1.9.7.
It was found that at least 64 subjects were required, with an
effect size of 0.80, a margin of error of 0.05, and a power
of 0.80 (80%). The SPSS (Statistical Package for Social
Sciences) program for Windows 22.0 (IBM SPSS, USA)
was used for statistical analysis. The statistical methods
used were the t-test for the variables with a normal distribution, the significance test for the difference between two
means, and the Mann-Whitney U test for the variables that
did not have a normal distribution. The chi-square test was
used for the comparison of categorical variables. A Pearson’s
correlation analysis was performed to determine the relationship between variables. The statistical significance level
was accepted as p<0.05.

RESULTS
The demographic characteristics of the cases are shown in
Table 1. A statistically significant difference was found between
the values of height, weight, BMI, WC, and hirsutism scores
of the groups (p<0.05) (Table 1).
The results of hormone profiles and biochemical parameters of PCOS patients and control group are shown in Table 2.
Although fasting glucose level was similar between the groups
(p=0.946), insulin and IR levels calculated using HOMA-IR
were significantly higher (p=0.001) in the PCOS patients
(Table 2). IR defined as HOMA-IR ≥2.1 was present in 41
(63.1%) patients with PCOS. The Pearson’s correlation analysis of the PCOS group revealed a negative correlation between

Table 1. Comparison of baseline characteristics between the study and control group.
Hormonal parameters

PCOS (n=41)(mean±SD)

Control (n=46)(mean±SD)

p

Age (years)

22.5±1.58

22.6±1.63

0.930a

Height (m)

1.62±0.55

1.65±0.56

0.048b

Weight (kg)

63.1±7.29

58.83±9.87

0.001a

BMI (kg/m2)

23.8±2.69

21.5±3.46

0.001b

WC (cm)

81.5±8.59

76.4±8.34

0.005a

Mild (%)

17 (28.3)

43 (71.7)

Moderate (%)

24 (88.9)

3 (11.1)

Hirsutism score
0.001c

PCOS: polycystic ovary syndrome; BMI: body mass index; WC: waist circumference. Bold indicates statistical significance: p<0.05. aMann-Whitney U test
for continuous variables. bPairwise t-test for continuous variables. cχ² for categorical variables. Data were given as mean±standard deviation or number (%).
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T4 and weight, BMI, and WC (r=-0.421, p=0.004; r=-0.374,
p=0.010; r=-0.389, p=0.008, respectively). When comparing
the SIRS parameters (NLR×PLT; NLR/PLR) between the control and PCOS groups, no statistically significant differences
were found (p=0.185; p=0.580).
HDL cholesterol levels were found to be statistically significantly lower in the PCOS group (p=0.001). The PCOS group
had hemoglobin, leukocytes, lymphocytes, neutrophils, platelets,

and statistically higher ratios of TC/HDL, LDL/HDL, and
TG/HDL (Table 2). The Pearson’s correlation analysis showed
a positive correlation between the TC/HDL ratio and the
parameters TG/HDL, LDL/HDL, insulin, HOMA-IR, LDL,
and triglycerides in the patients of the PCOS group (Table 3).
When monocyte/HDL ratios were evaluated, a positive correlation between monocyte, TC/HDL, TG/HDL, LDL/HDL,
and TG levels was found in the Pearson’s correlation (Table 3).

Table 2. Comparison of hormonal and biochemical parameters between the study and control group.
Hormonal parameters

PCOS (n=41)(mean±SD)

Control (n=46)(mean±SD)

p-value

FSH (mIU/mL)

5.46±0.96

5.87±1.00

0.055b

LH (mIU/mL)

9.88±6.47

5.49±2.02

0.001b

47.13±30.54

40.05±12.59

0.153b

Total testosterone (ng/dL)

0.43±0.19

0.31±0.21

0.007*b

Prolactin (ng/mL)

21.43±9.30

18.97±8.82

0.210b

316.81±118.98

262.37±62.77

0.011b

Insulin (μIU/mL)

20.29±3.84

11.93±10.79

0.001*b

HOMA-IR

4.51±0.96

2.70±2.66

0.001*b

HOMA-IR >2.1 (%)

41 (63.1)

24 (36.9)

0.001*c

TSH (μIU/L)

1.60±0.68

1.80±0.96

0.272b

T4 (μg/dL)

1.27±0.19

1.28±0.16

0.817b

Glucose (mg/dL)

89.87±7.26

89.77±6.18

0.946b

Triglyceride (mg/dL)

81.24±29.84

74.60±30.45

0.307b

Total cholesterol (mg/dL)

157.05±20.92

158.67±29.02

0.764b

HDL cholesterol (mg/dL)

49.66±9.25

61.33±13.82

0.001*b

LDL cholesterol (mg/dL)

91.15±19.25

91.83±23.62

0.884b

7.67±1.70

7.77±1.88

0.806b

Neutrophils (10 /mL)

4.78±1.48

4.59±1.27

0.521b

Lymphocytes (103/mL)

2.33±1.58

2.17±0.51

0.522b

313.27±76.56

289.01±70.02

0.126b

Hemoglobin (g/dL)

13.42±1.02

13.12±1.15

0.218b

Monocyte (10 /mL)

598.54±178.54

683.04±213.12

0.049b

MPV

9.12±1.27

9.39±1.14

0.292b

Neutrophil/lymphocyte ratio

2.34±1.01

2.18±0.67

0.367b

151.45±47.79

138.49±42.78

0.185b

MHR

12.68±4.96

11.56±3.99

0.249b

Total cholesterol /HDL

3.25±0.68

2.66±0.56

0.001*b

0.0020±0.000

0.0025±0.001

0.052b

Lymphocytes/monocyte

4.38±4.07

3.42±1.23

0.171a

LDL/HDL ratio

1.90±0.56

1.57±0.50

0.004*b

TG/HDL ratio

1.74±0.90

1.31±0.68

0.011*a

E2 (pg/mL)

DHEA-SO4 (μg/dL)

Biochemical parameters

WBC (103/mL)
3

PLT (10 /mL)
3

3

PLT/lymphocyte ratio

Monocyte/PLT

PCOS: polycystic ovary syndrome; FSH: follicle-stimulating hormone; LH: luteinizing hormone; E2: estradiol; DHEA-SO4: dehydroepiandrosterone sulfate;
HOMA-IR: homeostatic model assessment insulin resistance; TSH: thyroid-stimulating hormone; T4: thyroxine; 25OHD: 25-hydroxy vitamin D; HDL: highdensity lipoprotein; LDL: low-density lipoprotein; TG: triglyceride; WBC: white blood cells; PLT: platelet; MPV: mean platelet volume; MHR: monocyte/highdensity lipoprotein ratio. aMann-Whitney U test for continuous variables. bPairwise t-test for continuous variables. cχ² test for categorical variables, Data were
given as mean±standard deviation or number (%). Bold indicates statistical significance: p<0.05.
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DISCUSSION

found to be significantly higher in the PCOS group than that
in the control group. This result was similar to the literature.
NLR is a peripheral blood marker associated with inflammation and has been used in many studies as a potential biomarker to reflect the inflammatory status of the body and
evaluate disease prognosis16. Yılmaz et al. found that NLR was
higher in the PCOS group than that in the control group17.
Another study reported that NLR was significantly higher9.
In this study, no significant differences were found for NLR
between the PCOS and control groups. The greater the platelet
volume, the easier the release of inflammatory factors. Based on
this information, some studies have found that PLR and MPV
can be used as markers to detect inflammation18. In a study of
48 PCOS patients, Kebapcilar et al. reported that WBC and
MPV values were higher in the PCOS group than those in the
group without PCOS19. In another study, MPV was found to
be higher in the PCOS group than that in the control group17.
In this study, no significant differences were found between the
PCOS and control groups in terms of MPV values. SII/SIRS
is defined as NLR×platelets and is another effective indicator
of inflammatory status that has been widely used to predict
disease prognosis in recent studies20. In a case-control study
with 527 participants, it was found that patients with PCOS
had higher NLR, PLR, and SII ratios than those in the control group, which indicated that PCOS patients were in an
inflammatory state18. In this study, there was no difference in
SII values between groups, which was due to the small number of patients in the study. The fact that the monocyte/HDL,
NLR, MPV, and SII/SIRS values in our study were similar in
the PCOS and control groups, in contrast to the literature, is
probably because the patient population was young and had not
given birth to children, and the number of patients was small.
The limitations of this study were the relatively small number

PCOS is a common disease at reproductive age and it negatively affects women’s health with its long-term effects. It can
cause diseases such as coronary heart disease, impaired glucose
tolerance, type 2 diabetes, endometrial cancer, and breast cancer5. PCOS is also associated with increased oxidative stress and
low-grade chronic inflammation (CI)6. CI affects the clinical
findings and complications of PCOS7. It is already known that
IR is associated with low-grade CI. Hyperandrogenism and IR
are common findings in women with PCOS8. In this study,
the values for weight, BMI, WC, IR, and hirsutism scores were
higher in the PCOS group than those in the control group,
which is consistent with the literature data.
HDL cholesterol has anti-inflammatory, antioxidant, and
antithrombotic effects9. Monocyte/HDL is a marker that has
previously been associated with cardiovascular events10. In a
study on 61 PCOS patients conducted by Usta et al, monocyte/
HDL was found to be a useful marker for diagnosing PCOS
and predicting cardiovascular complications11. Another study
reported that the monocyte/HDL ratio was significantly higher
in PCOS patients compared with the control group12. In contrast to reports in the literature, no significant differences in
monocyte/HDL were found between the PCOS and control
groups in this study. The measurement of ApoA/ApoB, which
is one of the best known atherogenic and thus cardiovascular
disease risk indicators, is the most studied13. The ratio of TC/
HDL or LDL/HDL is the surrogate for ApoB/ApoA14. In a
study of 99 PCOS patients conducted by Cakir and Simsek,
the ratio of TC/HDL was significantly higher9. In this study,
the ratios of TC/HDL and LDL/HDL were significantly higher
in the PCOS group than those in the control group. It has been
shown that the TG/HDL ratio can be used to define insulin-resistant individuals15. In this study, the TG/HDL ratio was

Table 3. The Pearson correlation results between the hormone values, hemogram, and blood lipid ratios of the polycystic ovary syndrome group.
TG/HDL

LDL/HDL

MPV

NLR/PLR

r

p

r

p

r

p

R

p

BMI

-0.034

0.833

-0.127

0.429

-0.243

0.126

0.171

0.286

Insulin

0.303

0.054

0.302

0.055

-0.249

0.117

-0.121

0.449

HOMA-IR

0.433

0.005

0.326

0.037

-0.254

0.109

-0.092

0.565

DEAS-SO4

-0.084

0.603

-0.089

0.579

-0.173

0.280

-0.014

0.929

FSH

0.058

0.720

-0.103

0.524

-0.297

0.059

0.100

0.534

LH

-0.147

0.358

-0.237

0.136

0.261

0.099

-0.051

0.752

Testosterone

-0.197

0.218

-0.212

0.184

-0.207

0.194

-0.086

0.594

BMI: body mass index; HOMA-IR: homeostatic model assessment insulin resistance; HDL: high-density lipoprotein; LDL: low-density lipoprotein; TG: triglyceride;
FSH: follicle-stimulating hormone; LH: luteinizing hormone; DHEA-SO4: dehydroepiandrosterone sulfate; MPV: mean platelet volume; PLR: platelet lymphocyte
ratio; NLR: neutrophil/lymphocyte ratio. Bold indicates statistical significance: p<0.05.
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of patients and the retrospective design. The strength of the
study was that the hematologic parameters and lipid parameters were presented together in the same study.

can be objectively determined by monitoring these results at
regular intervals. Prospective studies with a large number of
participants need to be conducted to obtain clearer results.

CONCLUSIONS
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Revisiting surgical management of breast cancer
in a geriatric population
Tugrul Kesicioglu1 , Ilker Sengul1,2* , Ismail Aydın1 , Selahattin Vural1 , Demet Sengul3

SUMMARY
OBJECTIVE: Breast cancer is a leading cause of death not only in the young population but also in the elderly. There are no consensus treatment
guidelines for elderly breast cancer patients. We purposed to discuss surgical treatment options for breast cancer cases over 80 years concerning
morbidity and mortality.
METHODS: This retrospective study includes 58 patients over 80 years of age at the time of surgery for breast cancer between 2006 and 2017.
A sum of 58 cases (54 females and 4 males), over 80 years of age, with an average age of 84.5±4.07 (80–94) years were included in the study. The
modified radical mastectomy was the most common surgical modality in 30 (51.7%) cases, and the axillary intervention was performed on 41 (70.7%).
Axillary dissection and sentinel lymph node biopsy were performed for 30 (51.7%) and 11 (18.9%) cases, respectively.
RESULTS: Minor and major complications were observed in 8 (13.8%) cases. The average follow-up period of the patients was 37.5 (1–120) months.
During the follow-up period, breast cancer-related mortality was observed in 9 (15.52%) cases. No statistical differences were detected in mortality
with/without axillary intervention and chosen surgical modality.
CONCLUSIONS: Comorbidity, the American Society of Anesthesiologists score, and life expectancy should be considered in the management and
surgical planning of patients over 80 years of age with breast cancer. Minimally invasive approaches should be preferred for the elderly whenever
feasible and applicable in the light of oncologic surgery principles in order to reduce complications and mortality rates.
KEYWORDS: Breast. Breast cancer. Geriatrics. Elderly. Pathology.

INTRODUCTION
Increasing life standards, widespread screening tests, and improved
treatment options lead to an increased length of human life
worldwide. The number of elderly people is estimated to be
more than double by 2040 to 1.3 billion and 14% of the world
population will be of pensionable age. The United Nations definition of “very old population” is the proportion of the elderly
in a country that exceeds 10% of the total1.
Breast cancer is the most common cancer in the world and
one of the leading causes of cancer death in women, accounting
for 23% of total cases and 14% of all cancer-related mortalities2.
The most common type of cancer in women in our country is
breast cancer. According to 2014 data, a sum of 16,646 women
were diagnosed with breast cancer within 1 year and one out
of every four women was diagnosed with that2.
The median age is defined as 60 years, and over 40% of
women with newly diagnosed breast cancer are aged 65 years
or older. The risk is present in 15 out of 1000 women in the

fifth decade and 43 out of 1000 women in the age range of
70–80. Even though about two-fifths of breast cancer is seen
over the age of 65, no standard consensus on breast cancer
treatment in elderly cases has been reported3. Hutchins et al.4
demonstrated that only 9% of those over 65 years were represented in cancer studies. We purposed to describe the general
characteristics of elderly breast cancer cases over 80 years and
discuss surgery for elderly over 80 with breast cancer whose
numbers are increasing in society.

METHODS
This retrospective study includes the medical data of 58 patients
who had been operated on for breast cancer diagnosis at the age
of 80 years and older in our Department between 2006 and
2017. The patients’ data were evaluated regarding the age, sex,
breast cancer type, tumor size, tumor spread, surgical approach,
axillary intervention, anesthesia, complication, hormonal status
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of the tumor, neoadjuvant and adjuvant treatment, follow-up
period, recurrence status, and mortality. Descriptive statistics for
continuous variables in our study were expressed as the mean±standard deviation, and categorical variables were expressed as
numbers and percentages. The Kolmogorov-Smirnov test was
applied to test the normal distribution of continuous variables.
The distributions of nonparametric variables were compared
using the Kruskal-Wallis test and Mann-Whitney U test, chisquare test, and Fisher’s exact test was used to determine the
relationship between categorical variables. The Kaplan-Meier
test was performed for survival. Statistical significance was
accepted as p<0.05. A statistical package program SPSS (IBM
SPSS for Windows, version 24) was used for the calculations.

RESULTS
Of 58 patients diagnosed with breast cancer, 54 (93.1%) were
female and 4 (6.9%) were male, and the mean age was 84.5±4.07
(80–94) years. The mean tumor diameter was 32.6±2.66
(8–100) mm, and 51 (87.9%) cases were diagnosed by physical examination and 7 (12.1%) by breast ultrasonography and
mammography. Axillary lymph nodes were clinically detected
in 14 (24.1%) of the cases while not in 44 (75.9%). Notably,
53 (91.4%) cases had undergone surgery under general anesthesia and 5 (8.6%) were under local anesthesia. The American
Society of Anesthesiologists (ASA) scores of the patients were
as follows: 38 patients had ASA-2, 18 had ASA-3, and 2 had
ASA-4 without perioperative mortality. The demographic and
clinical data of the patients are given in Table 1.
The modified radical mastectomy (MRM) was performed
for 30 (51.7%) of 58 cases, while the segmental mastectomy
for 11 (19%), simple mastectomy for 6 (10.3%), mastectomy
with sentinel lymph node biopsy (SLNB) for 4 (6.9%), and
breast-conserving surgery (BCS) with SLNB for 7 (12.1%). The
axillary intervention was performed on 41 (70.7%) while not
on 17 (29.3%) patients. SLNB was performed on 11 (26.8%)
of 41 with axillary intervention. The remaining 30 (73.2%)
underwent axillary dissection (AD) without SLNB. The axillary
interference was completed to levels I-II AD due to the metastatic lymph nodes detection in the axilla of 4 (36.4%) of 11
patients who underwent SLNB. The metastatic lymph nodes
were positive in 23 (56.1%) of 41 with the axillary intervention and in 19 (63.3%) of the cases who had AD.
Histopathologically, breast cancer was revealed as the invasive ductal cancer in 41 (70.7%) cases while invasive lobular
cancer in 7 (12.1%), mucinous cancer in 3 (5.2%), and papillary carcinoma in 3 (5.2%), apocrine cancer in 1 (1.7%),
neuroendocrine cancer in 1 (1.7%), medullary cancer in 1

(1.7%), and adenoid cystic carcinoma in 1 (1.7%) case. The
presence of estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor (Her2/
Neu) was analyzed in 49 (84.5%) of the 58 patients; however,
9 (15.5%) patients’ data were not available. ER (+) was found
in 35 (71.4%) patients, ER (−) in 14 (28.6%), PR (+) in 29
(59.2%), PR (−) in 20 (40.8%), Her2/Neu (+) in 21 (42.9%),
and Her2/Neu (−) in 28 (57.1%) patients.
The analysis of chemotherapy (CT), radiotherapy (RT), and
hormonotherapy (HT) treatments in the postoperative period
revealed that 14 (28.57%) of 49 patients were treated without any treatment and 35 (72.43%) were treated with one or
several cycles of CT, RT, and HT treatments. Of 49 patients
whose data were obtained, 11 (22.4%) received CT, 6 (12.2%)
RT, and 31 (63.3%) HT. In detail, 5 (10.2%) patients received
CT and HT, 4 (8.16%) patients received RT and HT, and 2
(4.08%) patients received RT, CT, and HT. Only 4 (8.16%)
cases received CT and 20 (40.81%) received HT. Only two
cases received CT as neoadjuvant therapy.
The average follow-up period was 37.5 (1–120) months and
the disease-free survival time of the operated patients was 36.6
(1–120) months. Recurrence was observed in 3 (5.2%) of 58
patients. No significant difference was revealed in the effect of
the axillary intervention and surgical modalities on disease-free
survival. During follow-up, 14 (24.14%) of 58 patients died: 9
(15.5%) were due to breast cancer, and 5 (8.6%) were due to
other causes. The average life span was 44.11 (12–85) months
for those who died due to breast cancer, while 51 (3–120)
months for those who died from other causes. No statistical
differences were detected in mortality with/without axillary
intervention and chosen surgical modality.

DISCUSSION
The incidence of breast cancer increases with age and peaks in
the oldest-old group of patients. Despite this, there is no standard approach to managing breast cancer in the elderly. In the
treatment strategy of elderly patients, some factors are different from younger ones. All elderly should undergo a pretreatment evaluation, including age and comorbidities, threatening their health and life expectancy, which may have a decisive
impact on surgery5.
Chronological age, per se, is not an appropriate criterion on
which to decide the treatment strategy. Instead, biological age, which
reflects the presence of comorbid diseases, and the general fitness
or health of a patient should be considered. Comorbidities increase
with age, and cancer patients in their 70s may be expected to have at
least three comorbid conditions5,6. Regardless of the age, the greater
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Table 1. The demographic characteristics, diagnostic and surgical modalities, histopathologic evaluations, and survival of the cases.
Age (years)

84.5±4.07 (80–94)
Female: 54 (93.1)

Sex, n (%)

Male: 4 (6.9)

Diameter of the tumor (mm)

32.6±2.66 (8-100)
(+): 13 (22.4)

Clinical axillary lymph nodes, n (%)

(−): 44 (75.9)
Unknown: 1 (2.7)
CE: 51 (87.9)

Diagnostic method, n (%)

Screening: 7 (12.1)
(+): 2 (3.4)

Neoadjuvant treatment, n (%)

(−): 56 (96.6)
Local: 5 (8.6)

Type of anesthesia, n (%)

General: 53 (91.4)
Yes: 41 (70.7)

Axillary intervention, n (%)

No: 15 (25.8)
Unknown: 2 (3.5)
Malignancy (+): 4 (36.4)

Sentinel lymph node biopsy, n (%)

Malignancy (−): 7 (63.6)
Malignancy (+): 19 (63.3)

Axillary dissection, n (%)

Malignancy (−): 11 (36.7)

Surgical modalities, n (%)

MRM

30 (51.7)

Segmental mastectomy

11 (19.0)

Simple mastectomy

6 (10.3)

Mastectomy+SLNB

4 (06.9)

BCS+SLNB

7 (12.1)
Minor: 1 (14.3)

SLNB
Postoperative complication, n (%)

Major: 0 (0.0)
Minor: 5 (71.4)

AD

Major: 1 (14.3)
Minor: 0 (0.0)

No intervention

Histopathology, n (%)

Major: 0 (0.0)

Invasive ductal carcinoma

41 (70.7)

Invasive lobular carcinoma

7 (12.1)

Mucinous carcinoma

3 (5.2)

Papillary carcinoma

3 (5.2)

Apocrine carcinoma

1 (1.7)

Neuroendocrine carcinoma

1 (1.7)

Medullary carcinoma

1 (1.7)

Adenoid cystic carcinoma
Receptor status, n (%)

Adjuvant treatment,

1 (1.7)

ER

35 (71.4) (+)

14 (28.6) (−)

PR

29 (59.2) (+)

20 (40.8) (−)

Her2/Neu

21 (42.9) (+)

28 (57.1) (−)

n (%) CT

11 (22.4) (+)

38 (77.6) (−)

RT

6 (12.2) (+)

43 (87.8) (−)

HT

31 (63.3) (+)

Recurrence, n (%)
Causes of death, n (%)

18 (36.7) (−)
3 (5.2) (+)

55 (94.8) (−)
Breast cancer

9 (15.5)

Other causes

5 (8.6)

Disease-free survival (month)

36.6 (1–120)

Mean follow-up time (month)

37.5 (1–120)

CE: clinical examination; SLNB: sentinel lymph node biopsy; MRM: modified radical mastectomy; BCS: breast-conserving surgery; AD: axillary dissection; ER:
estrogen receptor; PG: progesterone receptor; Her2/Neu: human epidermal growth factor receptor 2; CT: chemotherapy; RT: radiotherapy; HT: hormonotherapy.
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the number of additional diseases, the greater the likelihood of death
due to non-breast cancer causes7. No matter how the chronological
age of breast cancer patients is advanced, an important part of them
dies from breast cancer. Besic et al.8 reported that 31% of cases, over
80 years, died from breast cancer during the mean follow-up period
of 5.3 years. In the United Kingdom, breast cancer-related mortality in women aged 80 years or older was 39% between 1999 and
20099. In our study, 15.5% of patients died due to breast cancer
during the mean follow-up period of 37.5 months.
In the elderly, the biological features of breast cancer are
more innocent than the younger patient. Breast cancer in elderly
women expresses ER and/or PR more often than in younger
and tumors show lower proliferative indices and less HER2
overexpression10. In the present study, ER (+) was detected in
71.4% while PR (+) in 59.2%, and Her2/Neu (+) in 42.9%.
Although the tumor’s biological features are better than those
of younger people, the prognosis of breast cancer is worse in
older patients. The screening of breast cancer in the elderly is
still controversial, and there is no consensus on annual mammography screening11. The breast cancers were revealed by clinical examination and imaging in 82 and 18%, respectively8.
Blair et al.12 examined 2947 cases in order to investigate the
treatment of breast cancer over 80 years and reported the 2169
surgical approach (mastectomy or BCS) as the most common
choice of treatment. No specific recommendations in the literature regarding the extent of surgery in breast cancer cases over 80
years13. Surgical treatment extends from local excision to s segmental resection, quadrantectomy, and total or partial removal of
the mammary gland and axillary lymph nodes, id est, MRM, or
BCS14. In the present study, 51.7% of the 58 had MRM, while
19% had a segmental mastectomy, 10.3% simple mastectomy,
6.9% mastectomy+SLNB, and 12.1% BCS+SLNB.
German pathologist Rudolf Virchow’s hypothesis revealed
that breast cancer is primarily spread on axillary lymph nodes
and passes through other places when the lymph nodes are filled
with the tumor15. AD demonstrates the status of the lymph
nodes and helps determine the adjuvant treatment and control
the disease. Lymphedema may cause many morbidities, such
as pain, paresthesia, limitation of limb movements, altered
quality of life, and weakness16. Lymph node involvement is a
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Access to antiviral therapy for chronic hepatitis B during COVID-19
Marilia Rocha Bertolli¹ , Priscilla Alves Rocha¹* , Vanusa Barbosa Pinto¹ , Suzane Kioko Ono²

SUMMARY
OBJECTIVE: Hepatitis B is an important public health concern. Currently, the COVID-19 pandemic is a major challenge for health systems, and the
access to pharmacologic and non-pharmacologic treatment of chronic diseases, such as hepatitis B, may have been affected due to the contingency
measures. This study aimed to evaluate the access to antiviral therapy during the ongoing pandemic.
METHODS: This was a descriptive analysis of the access to treatment for chronic hepatitis B at a tertiary-level university hospital in São Paulo,
integrated with the Brazilian health system. The study was conducted from April to December 2020.
RESULTS: Access to antiviral therapy for 225 patients was assessed. The majority of the population was male (59%). The main type of service was
the Programa Medicamento em Casa (Home Medication Delivery Program), which was availed by 144 (64%) patients. Women had poorer access to
antiviral therapy (56%, p<0.05), and patients registered in the HMDP (68%, p<0.05) had better access. The age group of >48 years represented
70% of the group without access to antiviral therapy. Twenty-two pharmaceutical appointments were conducted through phone calls with patients
without access to antiviral therapy.
CONCLUSION: This study contributes to the rationalization of efforts in a public health crisis through the identification of groups with the highest
risk of poor access to antiviral therapy and the demonstration of the benefits of a medication delivery system.
KEYWORDS: Hepatitis B. Antiviral agents. COVID-19. Public health.

INTRODUCTION
Hepatitis B is an important public health issue with significant morbidity and mortality rates. Since the beginning of
the century, mortality due to viral hepatitis has increased by
22%, which is expected to increase in the absence of adequate
diagnosis and treatment. Globally, hepatitis B is responsible
for approximately 800,000 deaths from complications such
as cirrhosis and hepatocellular carcinoma, and 3.5% of the
world population is estimated to have chronic hepatitis B1,2.
In Brazil, 9,938 new cases and 1,728 deaths from hepatitis B
were recorded in 20183.
The main goal of antiviral therapy against hepatitis B is to
achieve viral suppression to slow disease progression and prevent complications, increasing survival and quality of life4,5.
Currently, the Ministry of Health offers five oral drugs for the
treatment of chronic hepatitis B: tenofovir (TDF), entecavir
(ETV), and lamivudine (3TC)6. Ford et al. reported treatment
adherence as one of the main factors that define the success of
antiviral therapy and discussed the presence of numerous barriers, such as lack of medication. Adverse reactions can also be a

barrier to adherence2,7. Abreu et al. identified an unsatisfactory
rate of non-adherence (43%) when compared with experimental models, which associated rates below 65% with an additional 2.6 million deaths in a 15-year period. In a prospective
study, for 3 consecutive years, a significant increase in the rate
of adherence after health education to patients was noted8,9.
Since March 2020, the COVID-19 pandemic has become
a global challenge to health systems. The restriction measures
and mobilization of health professionals may have impaired
the management of chronic diseases. Supplying medications
for chronic use is a priority of health services and, by extension, of the pharmaceutical service10,11. The pharmacist plays
an important role in fostering adherence and monitoring the
efficacy and safety of current therapy to avoid unnecessary
hospital visits10,12.
Therefore, according to the recommendations of the official
entities in the State of São Paulo, the Hospital das Clínicas of
the Faculty of Medicine of the University of São Paulo instituted
contingency measures on March 18, 2020, aimed at ensuring
medical care to patients through the program “HC at home”
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with the postponement of in-person medical consultations and
extension of the validity of medical prescriptions.
In the midst of the COVID-19 pandemic, access to drugs
may be hampered due to the adopted contingency measures
and, consequently, impair the treatment of chronic diseases.
Regular and continued use of medications is essential for
the success of therapy in hepatitis B. Therefore, it is necessary
to investigate the access to antiviral therapy during the pandemic period and the current public health situation.

Report of patients under
outpatient follow-up (2MG0404
and 2MG0419) from April 1,
2019, to April 1, 2020 (n=559)

Report of patients with
prescribed antiviral therapy
(ETV, TDF, or 3TC) from
October 1, 2019, to April 1,
2020 (n=227)

Pharmacy attendance report,
April 1–30, 2020 (n=225)

METHODS
This was a descriptive analysis of patients undergoing treatment for chronic hepatitis B who continued and discontinued
antiviral therapy, given the contingency measures adopted secondary to the COVID-19 pandemic.
This study was conducted in a tertiary-level university hospital in São Paulo integrated into the Unified Health System.
Patients aged >18 years, diagnosed with chronic hepatitis B,
using antiviral therapy (e.g., TDF, ETV, or 3TC), and in outpatient follow-up were included. Patients co-infected with hepatitis C and human immunodeficiency virus were excluded.
Data were collected from patients regarding the prescribed
antiviral therapy (e.g., TDF, ETV, or 3TC) between October
1, 2019, and April 1, 2020, and medications were dispensed
by the pharmacy from April 1 to 30, 2020, through an institutional computerized system of medical records. After confirming the withdrawal or delivery of drugs, two groups were
identified: group with access to antiviral therapy and group
without access to antiviral therapy (Figure 1).
The members of the group without access to antiviral
therapy were evaluated for possible failures in the dispensing
process and were the candidates for distanced pharmaceutical
consultation through phone calls. The distance pharmaceutical consultation form was applied individually and recorded in
electronic medical records. After 30 days from the date of consultation and registration in the institutional system, a favorable (i.e., dispensation of treatment and continuity of antiviral therapy) or unfavorable outcome (i.e., probable treatment
abandonment) was assessed.
Quantitative variables are presented as absolute values and
mean±standard deviation, and qualitative variables are presented as absolute frequency (n) and relative frequency (%).
The association between qualitative variables was assessed by
the chi-square statistical test, with a significance set at p<0.05.
According to the opinion no. 4.157.514 of the Research
Ethics Committee of the institution, the study was exempt
from the requirement of the informed consent form.

Exclusion of patients not
prescribed antiviral
therapy, co-infected with
HIV and/or HCV, or <18
years (n=2)

Was ETV, TDF, or 3TC
dispensed to the patient during
April 1–30, 2020?

Yes

Group with access to antiviral
therapy (n=182)

No

Group without access to
antiviral therapy (n=43)

Figure 1. Flowchart of the patient enrollment process.

RESULTS
The study analyzed 225 patients who were prescribed antiviral therapy regarding their access to the prescribed medication in the proposed period. A total of 182 (80.9%)
patients were identified to have access to the prescribed
treatment, whereas 43 (19.1%) patients did not have access
to the drug.
The general characteristics of the study participants are
shown in Table 1. The largest percentage of the population is
male (59%). The mean age was 55.11±14.20 years. The most
prescribed drug was tenofovir, being given to 181 (80.4%)
patients. The main type of care in the pharmacy was the
Home Medication Delivery Program (HMDP), an institutional program for the delivery of medicines at home, to 144
(64%) patients.
When analyzing the association between gender and access
to antiviral therapy (Table 2), we confirmed that women had
less access than men to antiviral therapy (56 vs. 44%, p<0.05)
during the study period.
Similarly, when comparing the groups with and without
access to antiviral therapy regarding the type of care, access was
higher in the group that received the drug through the HMDP,
corresponding to 68% (p<0.05) among those who had guaranteed access to antiviral therapy (Table 3).
The analysis of the group without access to antiviral therapy revealed that 30% experienced access failure due to the
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inefficiency of the measures during the pandemic. The remaining 70% was attributed to patient non-adherence. The age
group of 48–77 years corresponded to 70% of the patients in
the group without access to antiviral therapy.
The pharmaceutical consultations conducted from August
to December 2020 recorded the reasons reported by 22
(47%) of the 43 patients without access to antiviral therapy
(Table 4): 9 (41%) did not reside in São Paulo (capital); 15
(68%) mainly used public transportation; 14 (64%) had
remaining medications at home; and 5 (23%) had a “fear
of leaving home.”

DISCUSSION
The data from this study were collected at the beginning of the
COVID-19 pandemic, in which there were numerous changes
in social mobility due to the establishment of control measures,
particularly social distancing13. The results indicate the difficulty
of access to medications for a significant proportion of patients.

Table 4. Distance pharmaceutical consultations and responses from
patients in the without access to antiviral therapy group (n=22).

Table 1. General characteristics of patients with chronic hepatitis B
treated with antiviral therapy at an outpatient gastroenterology clinic.
Characteristics

Total (N=225)

93 (41.33)

Male

132 (58.67)

Age (years), mean±SD

55.11±14.20

184 (81.78)

Entecavir

36 (16.00)

Lamivudine (tablet)

22

51

Not performed

21

49

Sao Paulo

11

50

Other

11

50

30 min

1

5

In which city do you
currently live?

3 (1.33)

Lamivudine (suspension)

What medication are you
using for the treatment
of chronic hepatitis B?

2 (0.89)

In-person
Home medicine program

11

50

10

45

Own

7

32

Public

15

68

Yes

10

45

No

12

55

TDF

13

59

ETV

6

27

3TC

0

0

Don’t know

3

14

144 (64)

Yes

22

100

Are you responsible for
your pharmacotherapy?

Table 2. Comparison of groups with and without access to antiviral
therapy by sex.
With access to
antiviral therapy

1h
>1 h

81 (36)

SD: standard deviation.

Without access to
antiviral therapy

p-value

n

%

n

%

Female

69

38

24

56

0.031

Male

113

62

19

44

0.031

Table 3. Comparison of groups with and without access to antiviral
therapy by care offered.
Care provided
by pharmacy

Performed

Do you live alone?

Care offered by pharmacy, n (%)

Sex

%

What means of
transportation do you
use to travel to the
Hospital das Clínicas?

Medications, n (%)
Tenofovir

n

How long does it take
you to travel to the
Hospital das Clínicas?

Sex, n (%)
Female

Remote pharmaceutical
consultations

With access to Without access to
antiviral therapy antiviral therapy p-value
N

%

N

%

In-person

58

32

23

53

0.007

Home medicine
program

124

68

20

47

0.007

You were not given the
drug in April for the
treatment of chronic
hepatitis B.
Why did you not come to
the Hospital das Clínicas
to receive the drug?

Did you have to seek
emergency medical
care with symptoms of
COVID-19?

Remote postconsultation situation
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No

0

0

Fear of leaving home

5

23

Strictly complied with
the social isolation
recommendations

2

9

I didn’t know the
pharmacy was open

0

0

I used leftover drug at
home

14

64

Distance from hospital

0

0

Lack of transportation

1

5

Other

0

0

Yes, needed
hospitalization for >24 h

1

5

Yes, but did not need
hospitalization

2

9

No

19

86

Continue antiviral
therapy

20

91

Failure to access/likely
abandonment

2

9

Access hepatitis B antiviral therapy and COVID-19

In a survey conducted between May and June 2020 in
Nigeria among study participants with chronic conditions,
there was an increase from 10.6 to 35.2% in patients who had
difficulty obtaining access to medications14. In Italy, the impact
of COVID-19 on the management of liver diseases, including
viral hepatitis, was reported, and in 23% of the patients, the
onset of viral hepatitis treatment was postponed15.
Medication access hampered by the COVID-19 pandemic
is an additional challenge to the WHO’s target of eliminating
viral hepatitis1. Mobility restrictions and suspension of medical care during this pandemic may have contributed to poor
access. In a survey by the World Hepatitis Alliance, 52% of
frontline health professionals reported that patients undergoing
treatment for viral hepatitis did not have access to the drug16.
Levorato et al. reported that women, in general, more frequently seek health services17. In the United States and other
English-speaking European countries, men exhibit less compliance than women on the recommendations for social distancing, and those aged >45 years exhibited greater adherence
to social distancing measures during this pandemic18. In this
study, females and patients aged >48 years were predominant
in the group without access to antiviral therapy, which may be
related to better adherence to pandemic measures.
The difficulty of access was greater in those who receive the
drug in person at the pharmacy, as well as in the age groups
of 41–50 and 61–70 years. These data may be related to the
context of the pandemic and restriction measures. The study
does not exactly provide the reasons for not accessing the drug
but suggests that the number of reduced medical visits and
strict compliance with social distancing may have influenced
the findings. The generalizability of our results is subject to

limitations such as the limited study duration and lack of data
regarding the consequences of the COVID-19 pandemic on
disease progression. Further investigations involving the same
study population are required.
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Surgeon experience, robotic perioperative outcomes, and
complications in gynecology
Bruna Bottura¹* , Beatriz Porto² , Renato Moretti-Marques² , Gustavo Barison² ,
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SUMMARY
OBJECTIVE: Robotic surgery is currently on the rise and has been widely applied all over the world. Gynecology offers great opportunities for the
development of innovative techniques due to the magnitude of surgical needs. The aim of this study was to correlate perioperative complications,
surgical time, and length of hospital stay with surgical diagnosis, procedure performed, and surgeon experience in robot-assisted gynecological
surgeries in a 10-year period.
METHODS: This was a retrospective, transversal, cross-sectional study involving 632 patients who underwent robotic gynecological surgery from
January 2008 to December 2017 in a community hospital in Sao Paulo, Brazil. Medical records of robot-assisted gynecological operations were
searched for perioperative complications, operative time, and length of hospital stay, correlating these outcomes with surgical diagnosis, procedure
performed, and surgeon experience, considering those with 20 or less robotic procedures and surgeons with more than 20 cases in their career as
in-training or qualified surgeons, respectively.
RESULTS: Endometriosis (381 cases) was the most common surgical indication, followed by uterine myoma (171 patients). Qualified surgeons had
64% less complications than in-training surgeons (p=0.03) and achieved 20% lower surgical time and 15% shorter length of hospital stay.
CONCLUSION: In this study, qualified surgeons with more than 20 robotic procedures had better perioperative outcomes and less complications
than in-training surgeons during their first 20 robotic surgeries.
KEYWORDS: Complications. Endometriosis. Fibroid tumor. Robotics. Surgeons.

INTRODUCTION
Robotic surgery is currently on the rise and has been widely
applied all over the world1. At present, there are more than
50,000 certified surgeons and more than 6,730 robots distributed across 69 countries2,3. Gynecology offers many opportunities for the development of innovative techniques due to
the magnitude of benign and malignant diagnoses with surgical needs1,4. To date, 84 hospitals in Brazil have the robotic
daVinci system and these institutions, as well as medical associations and regulatory entities, have been searching and working
for the safety in the use of this technology and its association
with good results for the patient3. On this topic, we recently
published an article on the importance of proctors in robotic
gynecological procedures when surgeons are performing their
first procedures, providing a learning curve without increasing
risks to the patient5. But the literature is scarce, and there is no
global credentialing rules to assure the best and safest outcomes
to patients1,4,6. Barbash and Glied have recommended a minimum of 150–200 procedures for the surgeon to become skilled

in the use of robotics, and Lenihan Jr described a shorter surgical time after 50 hysterectomies7,8. In contrast, Geller et al.
showed consistent improvement in surgical time and robotic
suture time after 20 procedures, including hysterectomies and
sacrocolpopexies4.
To seek for possible differences after some experience with
the technology, we arbitrarily divided surgeons into two groups:
those with more than 20 robotic procedures (qualified surgeons)
and those with 20 or less procedures (in-training surgeons). Our
goal was to correlate perioperative outcomes such as surgical
time, complications, and length of hospital stay, with the surgical diagnosis, procedure performed, and surgeon experience.

METHODS
This was a cross-sectional, retrospective survey, including an
analysis of 632 medical records from patients who underwent
robotic gynecological surgeries from January 2008 to December
2017. All procedures were performed at the Hospital Israelita

¹Hospital Israelita Albert Einstein, Medical Residency Program in Obstetrics and Gynecology – São Paulo (SP), Brazil.
²Hospital Israelita Albert Einstein, Department of Obstetrics and Gynecology – São Paulo (SP), Brazil.
*Corresponding author: brunabottura_26@hotmail.com
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Albert Einstein (HIAE), Brazil. Cases in which the main procedure was not gynecological were not considered in our analysis.
This study was approved by the Institutional Research Ethics
Committee (no. 38045414.7.0000.007).
We collected information on the number of surgeries per
year, patient’s age, body mass index (BMI), diagnoses, procedures performed, surgical time, length of hospital stay, and
complications, such as intraoperative injuries, transfusions,
and conversions. Comorbidities and previous surgeries were
not evaluated.
Surgeries included in the study were composed of those for
benign and malignant pathologies. Surgical time was determined
as the time for the whole surgical act, including the docking
and undocking of the robot, but not the time for the anesthetic
induction. Perioperative complications were identified, evaluated
one by one, and divided into three major groups: perioperative
injuries, transfusions, and conversions. Perioperative injuries
that need extra care or treatment for correction were considered.
The prescription of blood cell transfusion was individualized
on a case-by-case basis, based on patient’s background, bleeding amount, and decision of the surgical team. Conversions
of robot-assisted laparoscopy, when necessary, took place for
conventional laparoscopy or open surgery.
All the participating gynecological surgeons were board certified by the National Obstetrics and Gynecology Association
(FEBRASGO) and the first six robotic procedures of each surgeon were always leaded by a proctor, with recognized experience in robotic surgery, according to the local protocol. We
analyzed the results of 32 surgeons who were divided into two
groups as follows: qualified (>20 previous robotic surgeries)
and in-training surgeons (≤20 previous robotic surgeries).
With these criteria, 9 qualified surgeons were responsible
for 475 surgeries in the period (75% of the total), while the
remaining 157 surgeries were performed by 23 in-training
surgeons (25% of the total). We first considered those surgeons qualified in robotics who had done at least 20 procedures before the study period, considering that when reaching the preestablished threshold (20 cases) during the time
of the study, the new surgical data had been changed to the
qualified group from the next case on. Therefore, the initial 20 records were counted as in-training and from case 21
onward as qualified group.
Sample size was defined as the total number of surgeries performed in an established period of time, i.e., 10 years.
Comparisons among surgeon experience, length of hospital
stay, and duration of the surgery were performed using linear
mixed models applied to the log-transformed data. The results
are presented as mean ratios and p-values.

We used mixed logistic regression models, accounting for
the dependence between different surgeries performed by the
same surgeon. Results were expressed as odds ratios with 95%
confidence intervals. All analyses were performed considering
the level of significance as 5% (p=0.05).

RESULTS
The analyzed sample consisted of 632 robot-assisted gynecological surgeries performed at HIAE from January 2008 to
December 2017. In the study period, the number of surgeries
consistently increased. The number of surgeries performed in
2017 was 50 times higher than that in 2008, which confirmed
a significant growth in the adoption of this technology by the
gynecological surgeons at the institution over the years.
Patients’ age ranged from 19 to 84, with a mean of 39 years
old, and an interquartile range (IQR) of 34–46 years. BMI
ranged from 16 to 49, with a median of 23 kg/m2. A total of
632 patients underwent robotic surgery, with 756 main diagnoses. In total, 1,929 procedures were performed, since several patients underwent two or more procedures at the same
time. Of the 756 indications for surgery, we observed 381 cases
of endometriosis, which corresponded to 50.4% of the total,
being the most common diagnosis in our sample. The same
predominance was observed in the frequency of procedures,
with endometriosis treatment representing 19.7% of the total,
as other procedures often compose those patients’ surgeries.
Surgical time varied from 30 to 600 min, with a median
of 205 min (IQR: 135–270 min), and the length of hospital
stay ranged from <1 to 13 days, with a median of 2 days (IQR:
2–4 days). Patients who underwent surgery with qualified surgeons had a shorter surgical time (p<0.001) and shorter hospitalization (p=0.005), compared with patients operated on by
in-training surgeons (Table 1).
In the present study, we aimed to measure the incidence
of perioperative complications, such as perioperative injuries,
transfusions, and conversions. In 632 patients, we had 20 complications, corresponding to 3.2% of the total, composed by
1.6% incidence of blood cell transfusions, 1.1% of perioperative injuries, and 0.5% of surgical conversion. We tested the
correlation of adverse events with the most relevant clinical
categories such as indication of surgery, type of procedure, and
surgeon qualifying status.
In the set of cases, it should be noted that the 3 of 632 conversions were necessary either because of heavy bleeding that made it
difficult to continue the procedure or due to technical limitations
to handle big fibroids robotically. The need for transfusion could
be associated with patient’s previous hemoglobin level. Therefore,
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we considered perioperative complication as only the cases where
excess of bleeding in the procedure resulted in the need for blood
transfusion (10 cases). It is also worth highlighting the perioperative injuries found in this 10-year period: one ureter injury, one
intraperitoneal hematoma, one vaginal cuff dehiscence, one rectovaginal fistula, one abdominal bleeding, one hemorrhagic shock,
and one post-spinal anesthesia headache (7/632).
Table 2 presents the analysis, in a multiple model, for these
categories: qualified surgeon (yes vs. no), indication of surgery
(endometriosis or myoma vs. other), procedure (hysterectomy
vs. myomectomy vs. other), and endometriosis treatment
(yes vs. no). We observed that qualified surgeons had 64%
less adverse outcomes than in-training surgeons (p=0.038).
Regarding the indication of surgery, no relation with perioperative complications was noted (p=0.654). When myomectomy was compared to hysterectomy, we found a 4.78 times
higher probability of perioperative complications in patients
who underwent myomectomy than in those who underwent
hysterectomy (p=0.029). Regarding the endometriosis treatment, no difference was noted (p=0.480).

Considering perioperative complications, only blood cell
transfusion had enough events to allow individualized statistical analysis. We used the simple mixed model and observed
that in the qualified surgeons’ procedures the percentage of
blood transfusion was 79% lower (p=0.018), as can be seen in
Table 3. Concerning the indication of surgery and procedures
performed, no difference in the frequency of blood transfusion
was noted in our set of cases.

DISCUSSION
Robotic surgery is a substantial breakthrough in the field of
minimally invasive surgery, and this type of intervention has
shown a large growth in the past decade1,2,7. There are more than
6,730 robots over 69 countries2,3. In the United States, there
has been a 23% increase rate per year in the number of procedures using robotics3. In our hospital, in Sao Paulo / Brazil,
this percentage growth was even higher in the past few years,
with the number of robotic procedures increasing around 42%
every year from 2008 to 2017.

Table 1. Surgical time and length of hospital stay based on surgeon experience.
Outcomes
Length of hospital stay, days
Surgical time, min

Estimated mean (estimated standard error)
In-training surgeons

MR (95%CI)

*

Qualified surgeons

p-value

2.22 (1.09)

1.89 (1.10)

0.85 (0.77–0.95)

0.005

211.51 (1.08)

169.13 (1.09)

0.80 (0.73–0.88)

<0.001

*MR is the ratio between the mean surgical time and the length of hospitalization with qualified or in-training surgeons. The “in-training surgeons” is the
reference category.

Table 2. Logistic regression analysis in a multiple model for adverse outcomes.
Perioperative complications

Multiple model

p-value

No

Yes

Odds ratio (95%CI)

No

149

8

1.0

Yes

464

11

0.36 (0.13–0.94)

Other

156

4

1.0

Endometriosis or myoma

457

15

0.74 (0.20–2.77)

Hysterectomy

211

4

1.0

Myomectomy

128

10

4.78 (1.17–19.44)

0.029

Other

274

5

1.08 (0.26–5.10)

0.921

No

246

6

1.0

Yes

367

13

1.56 (0.45–5.40)

Qualified surgeon
0.03

Indication of surgery
0.654

Procedure

Endometriosis treatment
0.480

CI: confidence interval. Total of perioperative complications=20. Total of patients with perioperative complications=19 (one had both perioperative injury and
need for transfusion).
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Table 3. Simple mixed logistic regression models for blood transfusion.
Blood transfusion

Odds ratio (95%CI)

p-value

No

Yes

No

151

6

1.0

Yes

471

4

0.21 (0.05–0.6)

Other

157

3

1.0

Endometriosis or myoma

465

7

0.79 (0.20–3.08)

Hysterectomy

212

3

1.0

Myomectomy

133

5

2.66 (0.64–11.29)

0.186

Other

277

2

0.51 (0.07–3.08)

0.463

No

248

4

1.0

Yes

374

6

0.99 (0.28–3.56)

Qualified surgeon
0.018

Surgical indication
0.732

Procedure

Endometriosis treatment
0.993

CI: confidence interval.

In this 10-year period, the most frequent diagnosis
for surgery was endometriosis, representing 381 (50.4%)
cases. Previous studies have shown benefits in the use of
robotics for the endometriosis treatment, given its extension, depth, and complexity 1,9 . Advantages go beyond
ergonomics, with more precise identification of lesions,
as confirmed by Mosbrucker et al. showing a significantly
higher rate of confirmed diagnosis in patients treated with
robotic technology 9. The robotic-assisted approach seems
to better preserve ovarian function in patients with bilateral ovarian endometrioma when compared to traditional
laparoscopy, based on AMH levels before and after ovarian cystectomy10. However, this growth in the adoption of
the technology raises concerns regarding safety and surgical training4,6,8.
There is no consensus on the minimum number of procedures to achieve good surgical performance6,8. Barbash and
Glied, who evaluated robotic surgery in different specialties,
concluded that 150–200 procedures were the requirements
for a surgeon to become proficient7. Woelk et al. claimed
that 91 cases are needed to reach feasibility in robotic hysterectomy, while Lenihan mentioned 50 as the number of
procedures required to develop enough competence in the
same procedure, according to suture and surgical time 8,11.
Geller et al. demonstrated improvements in surgical time for
robotic hysterectomy after 20 cases, which is in accordance
with the data presented on different procedures comparing
surgeons with more than 20 robotic surgeries to those with

20 or less4. Qualified surgeons (>20 robotic surgeries) had a
20% decreasing in surgical time and 15% in length of hospital stay. Regarding the occurrence of unfavorable outcomes,
these qualified surgeons had 64% less complications than
in-training ones (≤20 robotic surgeries).
Comparison between robotic myomectomy and hysterectomy showed that patients who underwent myomectomy had risk of complications four times higher, therefore
reflecting the complexity of myomectomy and enforcing
the need of this procedure to be performed by a qualified
surgeon with the most appropriate therapeutic tools. The
number of perioperative complications was low, represented
by 20 in total, making individual parameters difficult to
be analyzed. No statistical significance was noted when
comparing perioperative injuries and conversions due to
the small number of occurrences, and a larger set of cases
would be necessary to compare those numbers. Transfusion
rate was the only adverse event with sufficient numbers to
be separately analyzed and patients operated on by qualified surgeons had 79% less transfusions than those by
in-training surgeons.
Taking into account patient safety priorities, although
considering that our study has limitations of a retrospective
descriptive noncontrolled trial, we present relevant data for
establishing policies regarding the minimum number of procedures that a surgeon should perform under supervision of
a proctor to assure low risks of perioperative complications
to the gynecological patient. By adding suitable training to
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safety protocols and development of technology, robotics
can be a very useful tool in the operating room. It is worth
to highlight that this article has limitations, as only one
medical institution was evaluated. In addition, there was
no standardization on surgical technique and extension of
procedures when gynecological surgeries were compared.
There was a wide range of surgical complexity as endometriosis treatment, myomectomy, and oncological procedures
are usually more complicated than benign hysterectomies
and adnexal procedures.

CONCLUSION
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Evaluation of pulmonary nodules by magnetic resonance imaging
sequences: which sequence will replace computed tomography?
Hüseyin Alper Kızıloğlu1* , Adem Karaman2 , Okan Dilek3 , Kamber Kasali4 , Fatih Alper2

SUMMARY
OBJECTIVE: This study aimed to determine the role of magnetic resonance imaging in minimizing radiation exposure, especially in the follow-up of
pulmonary nodules.
METHODS: Patients who applied to our hospital between April 2013 and August 2018 for various reasons and had lung-mediastinal dynamic magnetic
resonance imaging and thoracic computed tomography were included in the study. A total of 194 patients were included in the study, involving 84
females and 110 males. Scanning of the nodules was done retrospectively. This study was conducted by two readers: a thoracic radiologist with 15
years of experience and a nonspecific radiologist with 4 years of experience. Evaluations were made using the double-blind method.
RESULTS: Of the 194 patients, 84 (43.3%) were female and 110 (56.7%) were male. For the first reader, 135 (69.5%) nodules were detected in
postcontrast T1 vibe images, 130 (67%) in T2 fast spin echo, 128 (66%) in precontrast T1 vibe, and 98 (50.5%) in T2 turbo inversion recovery
magnitude sequence. For the second reader, 133 (68%) nodules were detected in postcontrast T1 vibe images, 120 (61.9%) in T2 fast spin echo,
122 (62.9%) in precontrast T1 vibe, and 99 (51%) in T2 turbo inversion recovery magnitude sequence. Capability levels were examined in detecting
nodules between the first and second readers, and the ratios were reached at 0.92 in T2 fast spin echo, 0.81 in postcontrast T1 vibe images, 0.93 in
precontrast T1 vibe, and 0.96 in T2 turbo inversion recovery magnitude sequence.
CONCLUSION: In this study of detecting pulmonary nodules by magnetic resonance imaging, which we performed with two different readers, one
of whom was an experienced thoracic radiologist, both readers found the highest detection rate in the postcontrast T1 vibe sequence.
KEYWORDS: Magnetic resonance imaging. Radiation exposure. Lung.

INTRODUCTION
A pulmonary nodule is less than 3 cm in diameter and is surrounded by lung parenchyma. They are focal single lesions
with oval or round walls which are not accompanied by
pathologies such as atelectasis, lymphadenopathy, or pneumonia1,2. Larger diameter nodular lesions, also called masses,
do not fall into this definition, because most of the nodules
larger than 3 cm are malignant3,4.
There are many pathologies that can cause pulmonary nodules, the most common being granulomas, lung
cancer, and hamartomas 5,6. The radiological properties of
nodules are as follows: its size, whether it contains calcification, in which part of the nodule calcification is
located; the contour characteristics; the presence of satellite lesions; and, most importantly, whether the size and
nature change are detected in the follow-up images. These
features have made computed tomography (CT) the gold
standard imaging method in detection and follow-up of

lung nodules. Although ionizing radiation dose exposure
has been reduced with the developing technology, it could
not be reset. The detection, scanning, and follow-up of
these nodules are performed by CT. These procedures cause
cumulative radiation exposure to the patient and, in some
cases, even the development of radiation-related malignancies. The use of magnetic resonance imaging (MRI) in the
thorax is to primarily detect mediastinal and thoracic wall
invasions of masses. Indications for the use of MRI in the
thorax are increasing 5,6.
In this study, we aimed to determine the location of
MRI, which is an imaging method that does not contain
ionizing radiation, in order to reduce the exposure dose in
the detection and follow-up of nodules. In this context, a
retrospective study was conducted to determine the sensitivity of MRI in detecting nodules. In addition, our study
aimed to show the detectability rather than the size difference between MRI and CT.
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METHODS
Ethical approval was obtained by the Ethics Committee of the
Ataturk Faculty of Medicine Clinical Research with decision
number 16, dated September 28, 2017.

Patient selection and evaluation
Patients who applied to our hospital between April 2013 and
August 2018 for nodules examination or other reasons (e.g.,
invasion of the masses in the mediastinum and thoracic wall,
mediastinal masses, metastasis, and rheumatoid nodules) and had
lung-mediastinal dynamic MRI and thoracic CT were included
in the study. In the evaluation of these patients, oval or round
lesions smaller than 3 cm in diameter were considered. A total
of 194 patients (84 females and 110 males) were included, with
the mean age of 18 years. Patients with an examination time
of 3 months or less between CT and MRI were included in
the study. Scanning of the nodules was done retrospectively.
Consent was not obtained from the patients participating in
the clinical trial due to the review being done retrospectively.
This study was conducted by two readers: a thoracic radiologist with 15 years of experience and a nonspecific radiologist
with 4 years of experience. The readers evaluated the nodules
by analyzing the MRI sequences, but not the CT images. Then,
1 month after the evaluation of MR images, both radiologists
viewed the CT images.

Magnetic resonance imaging and computed
tomography techniques
The evaluation of the patients was performed with 256-slice
dual-energy CT (Somatom Flash, Siemens) and 3 Tesla (Skyra,
Siemens) devices. CT images were obtained as nonenhanced
HRCT (high-resolution computed tomography). All patients
underwent HRCT and a 1-mm-thick section was taken for
HRCT. Images for HRCT were taken with a bone algorithm.
MR images with gadolinium with intravenous contrast, precontrast T1 volumetric interpolated breath-hold examination (vibe),
three-dimensional (3D) gradient-echo (GRE), T2-weighted
half-Fourier acquisition single-shot turbo spin-echo (HASTE),
fast spin echo (FSE), T2 turbo inversion recovery magnitude
(TIRM), and parenchymal phase contrast dynamic T1 vibe
taken at 90 s were used as imaging sequences. For MRI, 0.5
and 1 mmol/mL solution preparations containing gadolinium
were used as contrast. The MRI parameters are as follows: T1
vibe: TR/TE 3,1/1,1; slice thickness, 5 mm; slice gap value,
1 mm; matrix value, 256×256; and field of view (FOV), 350–
400 mm for axial images. T2 HASTE: TR/TE 1,400/100; slice
thickness, 5 mm; slice gap value, 1 mm; matrix value, 256×256;
and FOV, 350–400 mm for axial images. T2 TIRM: TR/TE

3030/107; inversion time, 160 ms; slice thickness, 5 mm; slice
gap value, 1 mm; matrix value, 256×256; and FOV, 350–
400 mm for axial images.

Image evaluation
Solid density nodules were included in our study for CT. In
addition, the nodules were evaluated according to their lung
lobes, detection rates in size ranges, and contrast material factor
for MRI. In measuring the nodule size, mean measurements
of the longest and shortest diameter parallel to the long axis
of the thorax were taken in the parenchyma window in axial
sections on CT. On the MR images, precontrast T1 vibe, contrast-enhanced T1 vibe in the parenchyma phase, T2-weighted,
T2 TIRM, and detectable nodules were also measured parallel
to the long axis of the thorax.

Statistical analysis
The SPSS 23.0 package program was used for the statistical analysis of the data. Categorical measurements were summarized as
numbers and percentages, and continuous measurements as mean,
deviation, and minimum-maximum. The Pearson’s chi-square test
was used to compare categorical variables. The Cohen’s kappa test
was used to determine the level of compatibility between readers.
Readers made independent evaluations of each other. ANOVA
was applied to more than two variables by controlling the distributions in the comparison of continuous measurements between
the groups. A statistical significance level was set at 0.05 in all tests.

RESULTS
Between April 2013 and August 2018, 194 patients who applied
to our hospital for pulmonary nodule research or other reasons
were included in this study. In the study, 84 (43.3%) patients
were female and 110 (56.7%) were male. The age range of the
patients was between 18 and 83 years. The mean age of the
patients was 58.35±15.29 years. The average size of nodules
detected on CT was 10.67±7.23. Considering CT as the gold
standard modality for the detection of nodules (1–30 mm)
in this study, for the first reader, 135 (69.5%) nodules were
detected in postcontrast T1 vibe images, 130 (67%) in T2 FSE,
128 (66%) in precontrast T1 vibe, and 98 (50.5%) nodules
in the T2 TIRM sequence. For the second reader, 133 (68%)
nodules were detected in postcontrast T1 vibe images, 120
(61.9%) in T2 FSE, 122 (62.9%) in precontrast T1 vibe, and
99 (51%) nodules in the T2 TIRM sequence. For both readers,
the highest percentage of detection of nodules was observed
in the postcontrast T1 vibe images and the lowest detection
percentage in the T2 TIRM sequence. Capability levels were
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examined in detecting nodules between the first and second
readers, and the ratios of 0.92 in T2 FSE, 0.81 in postcontrast
T1 vibe images, 0.93 in precontrast T1 vibe, and 0.96 in T2
TIRM sequence were obtained. According to both radiologists,
the compatibility between the postcontrast T1 vibe, T2 FSE,
and T2 TIRM sequences was very good. In the precontrast T1
vibe sequence, a medium level of capability was noted.
The percentages of readers to detect nodules between
sequences, kappa compliance levels between readers, and the
sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV) for the study sequences are
shown in Table 1.
In the follow-up of 194 nodules, 168 (86.6%) remained
stable; therefore, a noninvasive intervention was performed.
An invasive procedure was applied to 26 (13.4%) nodules.
Pathological results showed 17 (8.7%) nodules as benign and
9 (4.6%) in a malignant nature. Histopathological results confirmed 7 (3.6%) nodules as metastasis and 2 (1%) as primary
lung adenocarcinoma.
CT and MR images of a 44-year-old female patient are
shown in Figures 1 and 2, respectively.

Figure 1. Thoracic computed tomography of a 44-year-old female
patient. A solid density nodule is observed in the right lung upper
lobe anterior segment.

DISCUSSION
With increasing research on the use of MRI in the detection
of pulmonary nodules, a greater understanding of the limitations and areas of use has increased7. In this study, we aimed to
determine which MRI sequences are easier to detect nodules.
The findings showed that the highest nodules were detected
in the T1 vibe sequence, attributing this to the fact that most
of the nodules are solid, thereby causing a significant contrast
difference from the pulmonary parenchyma, and that T1 vibe
images can show very good edge sharpness.

Figure 2. Magnetic resonance imaging of a 44-year-old female patient
showing postcontrast T1 vibe sequence.

Table 1. Percentages of readers to detect nodules between sequences, kappa compliance levels between readers, and the sensitivity, specificity,
positive predictive value, and negative predictive value for the study sequences.
Group

Postcontrast T1 vibe

T2 FSE

Precontrast T1 vibe

T2 TIRM

Reader 1

Reader 2

Not seen

59 (30.4%)

61 (31.4%)

Seen

135 (69.6%)

133 (68.6%)

Not seen

64 (33%)

74 (38.1%)

Seen

130 (67%)

120 (61.9%)

Not seen

66 (34%)

72 (37.1%)

Seen

128 (66%)

122 (62.9%)

Not seen

96 (49.5%)

95 (49%)

Seen

98 (50.5%)

99 (51%)

Kappa

Sensitivity
(95%CI)

Specificity
(95%CI)

PPV
(95%CI)

NPV
(95%CI)

0.826

65.9%
(58.8–72.6)

35.6%
(30.8–40.6)

33.9%
(31.1–36.7)

67.6%
(62.3–72.6)

0.881

70.1%
(63.1–76.5)

35.6%
(30.8–40.6)

35.2%
(32.6–38.0)

70.4%
(64.9–75.4)

0.525

71.7%
(64.8–77.9)

30.9%
(26.4–35.8)

34.2%
(31.7–36.7)

68.6%
(62.5–74.1)

0.919

52.6%
(45.3–59.8)

49.2%
(44.1–54.3)

34.1%
(30.5–37.9)

67.5%
(63.4–71.3)

CI: confidence interval.
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An MRI examination has been routinely used to detect mediastinal, chest wall, and vascular invasion of mass lesions due to its
ability to provide high resolution for soft tissue. However, studies
on diagnosis and follow-up of pulmonary nodules and lung parenchymal diseases are still ongoing. A multi-detector CT is considered
the gold standard modality in diagnosis and follow-up. In addition,
research on reducing radiation exposure is ongoing8,9. There are only
a few indications that lung-mediastinal MRI replaces CT such as
thoracic wall and mediastinal pathologies, vascular invasion, and
its role in staging of oncological patients. Although CT provides
optimal spatial resolution, it creates limited soft-tissue contrast.
The use of MRI in the lung is limited by motion artifact (cardiac
and respiratory origin), sensitivity artifact (due to multiple artifacts
and interfaces), and low proton amount. However, it has advantages
such as high resolution for soft tissue, the absence of ionizing beam,
and not requiring a contrast agent in most examinations10. In this
study, we first examined the detectability of the nodule, the degree
of spatial and geometric resolution of MRI regardless of the size, and
the differences and limits between sequences. We found the highest
detection rate in the T1 vibe sequence for both readers, attributing
this ratio to the higher spatial resolution of the T1 vibe sequence
and hence the clearer edge sharpness. The vibe sequence is a 3D
volumetric GRE sequence. This sequence produces T1-weighted
3D images using interpolation and/or partial Fourier techniques.
Vibe sequences are a sequence that allows high-resolution imaging at a 30-s breath-hold time. Semelka et al stated that at a very
high rate, nodules can be detected at a 3-mm threshold value in
3D GRE MRI sequences11. In our study, both readers detected the
lowest rate of nodules in the T2 TIRM sequence, attributing this
to the high rate of background noise in the lung tissue of the T2
TIRM sequence. TIRM sequences are inversion recovery sequences,
regardless of longitudinal magnetization phase/polarity.
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SUMMARY
OBJECTIVE: Violence in the workplace has been an alarming phenomenon around the world. The aim of this study was to analyze the frequency of
violence against health personnel in urgent and emergency departments, before and during the COVID-19 pandemic.
METHODS: This is an exploratory cross-sectional study including a structured online survey with the approval of the Research Ethics Committee.
The sample was composed of health personnel over 18 years old who work in urgent and emergency departments. The survey was structured with
sections: sociodemographic data, detailing of occupational data, and a survey of physical, verbal, sexual, and racial violence. Descriptive statistics
included absolute frequencies and percentages for categorical variables and means with standard deviation for continuous variables.
RESULTS: A total of 114 participants, aged between 20 and 60 years, answered the questionnaire; 68.4% of them were women. Most of them were
white (71.9%), married or living with a partner (70.2%), residing in the south or southeast regions (85.1%) of Brazil, 56.1% doctors, 11.4% nurses,
and 12.3% nursing technicians. The incidence of violence before the COVID-19 pandemic was 60%. During the pandemic, the incidence suffered
low variation, being 57.9%. Only 37.7% said that their workplace offers some procedure/routine to report acts of violence suffered at work. Verbal
violence was the most reported among the participants. Anxiety, tiredness, fear, low self-esteem, loss of concentration, and stress are the most
frequent consequences of aggression.
CONCLUSION: Our results suggest that the COVID-19 pandemic did not potentiate the episodes of violence; however, episodes of violence continue
to occur, and so management and prevention measures must be implemented.
KEYWORDS: Aggression. COVID-19. Emergency service, hospital. Health personnel.

INTRODUCTION
Violence in the workplace has been an alarming phenomenon
around the world, with health personnel working in urgent
and emergency departments at greater risk of suffering aggression1,2,3,4. Emergency department health personnel are frequent
victims of violence perpetrated by visitors and patients, resulting in injuries, acute stress, and loss of productivity3. Violence
against health personnel is a complex problem, and rigorous
research is lacking to address this issue5,6,7,8.
In 2020 and 2021, with the explosion of the COVID-19
pandemic—in which a new virus with high morbidity and mortality and still untreated profoundly modified human relationships—health personnel figured as heroes amid the initial health
demands9. On the contrary, as months passed and less was known
about COVID-19 treatments, the appreciation for the efforts and
contributions of doctors, nurses, and other health personnel began
to aggravate the population’s distrust of these professionals, with
the emergence of reports of increased violence against them10,11,12.

According to the World Health Organization (WHO),
approximately 8–38% of health personnel experienced physical violence prior to the COVID-19 pandemic, with a much
higher number of reports of verbal abuse or various threats7.
There is a lack of data in scientific research on the incidence
and characteristics of injuries suffered within this complex
occupational problem before and currently during the beginning of the pandemic.
The objective of this study was to analyze the frequency
of violence against health personnel in urgent and emergency
departments in Brazil, before and during the COVID-19 pandemic, in order to be an instrument for health management
systems that work in the planning of care for health personnel.

METHODS
This study was registered on Plataforma Brasil under the number 40969320.0.0000.0104 and approved by the Ethics and

Universidade Estadual de Maringá, Faculty of Medicine, Health Sciences Program – Maringá (PR), Brazil.
Centro Universitário Ingá, Faculty of Medicine – Maringá (PR), Brazil.
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Research Committee of the State University of Maringá—
Paraná—Brazil, number 4.473.891 on December 18, 2020.

RESULTS

Participants and procedures

A total of 144 Brazilian participants answered the questionnaire, considering 114 participants in the studied sample who
had occupational positions in urgent and emergency departments. Most of them were between 30 and 39 years old, and
68.4% were women. Most of them were white (71.9%), married or living with a partner (70.2%), residing in the south or
southeast regions (85.1%) of Brazil, and declared themselves
as Christians (71%). Just over 70% receive more than five salaries; 64% have postgraduate/residence education, with less
than 2% having only elementary education. Doctors totaled
56.1% of respondents, 11.4% nurses, and 12.3% nursing technicians. One-third have between 1 and 5 years of experience
in urgent and emergency services, and 28.9% have between 6
and 10 years of experience. Workers in public hospitals totaled
45.6%, 36.8% work in the public and private sectors, and only
16.7% work only in the private sector; 39.5% work between
21 and 40 h/week, 23.7% work up to 20 h/week; and 48.2%
work in the day and night shifts, which account for 28.1% of
respondents (Tables 1 and 2).

The sample was composed of participants over 18 years old
who work in urgent and emergency departments. Participants
were invited to respond to an online survey entitled “Survey
with health personnel.” The access link to the structured questionnaire, along with the free and informed consent form, was
released on social media between February and May 2021.
Initially, the access link to the survey was launched for groups
of family members, students, members of churches, multidisciplinary health groups, teachers, a group of daycare parents, and several other groups that replicated the link through
Facebook and other social networks. The survey included
questions subdivided into seven sections. Participation was
voluntary and anonymous, through an online Google Form.
Individuals were able to actively participate and invite other
participants, either by individual or collective calls (broadcast groups).

Study design and instruments
This is an exploratory cross-sectional study including a structured survey developed by the researchers.
The survey was structured with the following sections: (1)
adherence to the survey, (2) selection of participants with occupation in urgent and emergency departments, (3) sociodemographic data, (4) detailing of occupational data, (5) workplace
physical violence, (4) workplace verbal violence, (6) workplace
sexual violence, and (7) workplace racial violence.
Participants were asked about episodes of violence at
work before the COVID-19 pandemic and whether there
were changes in the frequency and types of violence suffered
after the start of the pandemic. In case of violence, details
of the episode were requested, such as the use of weapons or
other instruments in the violent act, whether the event was
common in the workplace, who would have attacked them
(patient, companion, co-worker, superiors/management, and
others), the sex of the aggressor, the time close to the event
and the day of the week it happened, and the consequences
of the aggression suffered.

Statistical analysis
Descriptive statistics included absolute frequencies and percentages for categorical variables and means with standard deviation for continuous variables. To compare proportions and
test associations between groups, the chi-square test was used.
Analyses were performed with IBM SPSS Statistics, version 2613.

Sample characteristics

Procedure/routine for reporting acts of violence
Only 43 (37.7%) said that their workplace offers some procedure/routine to report acts of violence suffered at work. Of
these, only 25 (58.1%) know how to use the procedure/routine in episodes of violence. Of those interviewed, 68.4% said
there was no encouragement to report violence in the workplace, and of the 36 who reported some encouragement, only
15 (41.7%) indicated their manager as encouraging.

Episodes of violence before and during the
COVID-19 pandemic
The incidence of violence against health personnel in urgent
and emergency departments evaluated before the COVID19 pandemic was around 60%. During the pandemic, the
incidence suffered less variation, being 57.9% in the analyzed data. This ratio changed slightly before and during the
pandemic, and to see if this change was significant, we ran a
two-ratio comparison test. A test for comparing two proportions was generated (Z=0.2691, p=0.7879), indicating that
the proportion of violence against professionals before the
pandemic is the same as the proportion of violence during
the COVID-19 pandemic.
Before the pandemic, 68 participants remember having suffered some types of violence; during the pandemic, this number drops to 66 participants. Note that the types of violence
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remain close, with verbal violence being the most reported
among the participants, occurring either alone or in combination with other types of aggression. The report of sexual, physical, or racial violence was infrequent. Anxiety, tiredness, fear,
low self-esteem, loss of concentration, and stress are the most
frequent consequences of aggression both before and during
the COVID-19 pandemic. The time and gender characteristics of the aggressor are listed in Table 3.

DISCUSSION
This is one of the first studies to analyze episodes of violence
against health personnel from urgent and emergency departments before and during the COVID-19 pandemic in a
Brazilian sample. The main results found were maintenance
of the frequency of violence against health personnel in urgent
and emergency departments before and during the pandemic,
however, with high numbers of aggressions suffered, especially

Table 1. Types of violence against health personnel before the COVID-19 pandemic by sociodemographic data.
Episode of violence
N (%)

Gender (N=113)

Physical
violence
N (%)

Sexual violence
N (%)

Racial violence
N (%)

No

49 (62.8)

29 (37.2)

43 (55.1)

0 (0.0)

2 (2.6)

2 (2.6)

18 (51.4)

17 (48.6)

13 (37.1)

1 (2.9)

0 (0.0)

0 (0.0)

a

Women
Men
Age (N=113)

Yes

Verbal
violence
N (%)

a

20–29

8 (53.3)

7 (46.7)

6 (40.0)

0 (2.0)

1 (6.7)

1 (6.7)

30–39

36 (70.6)

15 (29.4)

30 (58.8)

1 (0.0)

0 (0.0)

1 (2.0)

40–49

14 (60.9)

9 (39.1)

11 (47.8)

0 (0.0)

0 (0.0)

0 (0.0)

50–59

6 (37.5)

10 (62.5)

6 (37.5)

0 (0.0)

1 (6.3)

0 (0.0)

60 or above

3 (37.5)

5 (62.5)

3 (37.5)

0 (0.0)

0 (0.0)

0 (0.0)

White

51 (62.2)

31 (37.8)

45 (54.9)

0 (0.0)

1 (1.2)

1 (1.2)

Brown

15 (55.6)

12 (44.4)

10 (37.0)

1 (3.7)

0 (0.0)

1 (3.7)

Other

1 (33.3)

2 (66.7)

1 (33.3)

0 (0.0)

1 (33.3)

0 (0.0)

13 (54.2)

11 (45.8)

12 (50.0)

0 (0.0)

1 (4.2)

0 (0.0)

Ethnicity (N=113)a

Marital status (N=114)
Single
Married

37 (56.9)

28 (43.1)

33 (50.8)

0 (0.0)

1 (1.5)

1 (1.5)

Living together

12 (80.0)

3 (20.0)

7 (46.7)

0 (0.0)

0 (0.0)

1 (6.7)

Other

5 (55.6)

4 (44.4)

4 (44.4)

1 (11.1)

0 (0.0)

0 (0.0)

Region of Brazil (N=114)
South

40 (63.5)

23 (36.5)

35 (55.6)

0 (0.0)

1 (1.6)

2 (3.2)

Southeast

21 (61.8)

13 (38.2)

16 (47.1)

1 (2.9)

1 (2.9)

0 (0.0)

Midwest

2 (33.3)

4 (66.7)

1 (16.7)

0 (0.0)

0 (0.0)

0 (0.0)

North

0 (0.0)

2 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Northeast

4 (50.0)

4 (50.0)

4 (50.0)

0 (0.0)

0 (0.0)

0 (0.0)

No religion

9 (56.3)

7 (43.7)

5 (37.3)

0 (0.0)

0 (0.0)

1 (6.3)

Catholic

40 (61.5)

25 (38.5)

35 (53.8)

1 (1.5)

2 (3.1)

1 (1.5)

Evangelical

9 (56.3)

7 (43.7)

8 (50.0)

0 (I0.0)

0 (0.0)

0 (0.0)

Kardecism

8 (57.1)

6 (42.9)

8 (57.1)

0 (0.0)

0 (0.0)

0 (0.0)

Afro-Brazilian traditions

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Other

1 (50.0)

1 (50.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Religion (N=114)

One participant did not respond about gender, age, and ethnicity.
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verbal aggression, and the fact that a minority of workplaces
were cited as offering some procedure/routine to report acts of
violence suffered at work.
At the start of the COVID-19 pandemic, healthcare
workers figured as heroes amid initial healthcare demands9.
On the contrary, as months passed and less was known about
COVID-19 treatments, the appreciation for the efforts and
contributions of doctors, nurses, and other health personnel

began to aggravate the population’s distrust of these professionals, with the emergence of reports of increased violence
against them10,11,12. Devi et al.12 reinforced an exacerbation
of violence with the COVID-19 pandemic, reporting a case
in Bangladesh where bricks were thrown at a doctor’s home
after he tested positive for COVID-19 and that a team of
health care workers was verbally and physically attacked after
a patient died from COVID-1912.

Table 2. Types of violence against health personnel during the COVID-19 pandemic by sociodemographic data.
Episode of violence
N (%)
Yes

No

Verbal
violence
N (%)

Physical
violence
N (%)

Sexual violence
N (%)

Racial violence
N (%)

Gender (N=113)
Women

48 (61.5)

30 (38.5)

47 (60.2)

6 (7.7)

5 (6.4)

4 (5.1)

Men

17 (48.6)

18 (51.4)

17 (48.6)

4 (11.4)

0 (0.0)

0 (0.0)

10 (66.7)

5 (33.3)

10 (66.7)

2 (13.3)

2 (13.3)

1 (6.7)

Age (N=113)
20–29
30–39

34 (66.7)

17 (33.3)

33 (64.7)

4 (7.8)

3 (5.9)

1 (2.0)

40–49

12 (52.1)

11 (47.9)

12 (52.2)

4 (17.4)

0 (0.0)

1 (4.4)

50–59

6 (37.5)

10 (62.5)

6 (37.5)

0 (0.0)

0 (0.0)

1 (6.3)

60 or above

3 (37.5)

5 (62.5)

3 (37.5)

0 (0.0)

0 (0.0)

0 (0.0)

White

48 (58.5)

34 (41.5)

48 (58.5)

7 (8.5)

3 (3.7)

1 (1.2)

Brown

17 (63.0)

10 (37.0)

16 (59.3)

3 (11.1)

2 (7.4)

3 (11.1)

Other

0 (0.0)

4 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Single

15 (62.5)

9 (37.5)

15 (62.5)

2 (8.3)

2 (8.3)

0 (0.0)

Married

35 (53.9)

30 (46.1)

35 (53.9)

5 (7.7)

2 (3.1)

1 (1.5)

Living together

11 (73.3)

4 (26.7)

11 (73.3)

3 (20.0)

0 (0.0)

1 (6.7)

Other

4 (44.4)

5 (55.6)

3 (33.3)

0 (0.0)

1 (11.1)

2 (22.2)

South

36 (57.1)

27 (42.9)

35 (55.6)

7 (11.1)

3 (4.8)

3 (4.8)

Ethnicity (N=113)

Marital status (N=113)

Region of Brazil (N=113)

Southeast

18 (52.9)

16 (47.1)

18 (52.9)

3 (8.8)

1 (2.9)

1 (2.9)

Midwest

5 (83.3)

1 (16.7)

5 (83.3)

0 (0.0)

1 (16.7)

0 (0.0)

North

2 (100.0)

0 (0.0)

2 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

Northeast

4 (50.0)

4 (50.0)

4 (50.0)

0 (0.0)

0 (0.0)

0 (0.0)

No religion

10 (62.5)

6 (37.5)

9 (56.3)

1 (6.3)

1 (6.3)

2 (12.5)

Catholic

37 (56.9)

28 (43.1)

37 (56.9)

6 (9.5)

3 (4.6)

1 (1.5)

Evangelical

7 (43.8)

9 (56.20

7 (43.8)

2 (12.5)

1 (6.3)

0 (0.0)

Kardecism

Religion (N=113)

11 (78.6)

3 (21.4)

11 (78.6)

1 (7.1)

0 (0.0)

1 (7.1)

Afro-Brazilian traditions

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Other

0 (0.0)

2 (100.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

One participant did not respond about data during the pandemic.
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Table 3. Characteristics of episodes of violence during the
COVID-19 pandemic.
Characteristics of
episodes of violence

Absolute number
of occurrences

Aggressor’s sex
Even if the victim

49

Opposite sex of victim

50

Time of day
Morning

34

Afternoon

35

Night

31

Dawn

12

Day of the week
Monday to Friday

35

Weekend (Saturday and Sunday)

9

Do not remember

34

23 articles in the analysis, concluded that the facilitators of
violence against health personnel are related to the nature
of work, and the consequences most commonly studied are
related to the mental health of health personnel14. The report
of sexual, physical, or racial violence was infrequent in our
study, and, in fact, anxiety, tiredness, fear, low self-esteem,
loss of concentration, and stress appeared more frequently
as consequences of aggression for both before and during
the pandemic.
The limitations of this study refer to selection bias. We
describe a nonprobabilistic sample that included mainly women
who responded to an online survey. It is possible that men are
underrepresented. The other potential limitation is memory
bias, where participants need to recall past and present episodes of violence.

CONCLUSION
These studies have led to increased research on the situation
of violence against health personnel during the pandemic. In
our research, the frequency of violence before and during the
pandemic in urgent and emergency departments against health
personnel did not change.
In 2019, in a systematic review and meta-analysis, with
253 prepandemic studies of COVID-19, that sought to evidence the prevalence rates of violence provoked by patients and
visitors against health personnel, the authors found 61.9% of
exposure reports to any form of violence4. The frequency of
violence before and after the pandemic was very close in our
study. We also found the highest number of reports among
doctors and nurses with reports of aggression among professionals in urgent and emergency departments4.
A prepandemic study with health personnel in Turkey,
using the online Health Sector Workplace Violence Case
Study Questionnaire, with a sample of 447 participants including doctors, nurses, and emergency technicians, found that
36.7% of participants reported exposure to physical violence
and 88.8% reported exposure to verbal abuse, at least once
during their working life2. Our data suggested high percentages but lower than those observed in Turkey, even before the
pandemic. On the other hand, in this study, the authors also
found that the performance of management with support for
employees made them safer in their workplaces, contrary to our
Brazilian study, in which participants did not feel stimulated
by management, which could be a fact of the perpetuation of
violence in our midst2.
Palma et al. 14 in a systematic review on occupational
violence in the health area, pre-COVID-19 pandemic, with

Our results suggest that the COVID-19 pandemic did not
potentiate the episodes of violence suffered by health personnel
in urgent and emergency departments; however, episodes of
violence continue to occur, and so prevention measures must
be implemented.
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Capoeira: hypothesis on health rehabilitation
and quality-of-life maintenance
Sérgio R. Moreira1,2,3,4* , Ariel Custódio de Oliveira II1,2 , Anderson Armstrong4,5,6

SUMMARY
OBJECTIVE: The aim of this work was to present hypotheses supporting capoeira as an activity aimed at health rehabilitation and maintenance of
quality of life.
METHODS: Capoeira players (n=245), residing in Brazil and abroad, were evaluated for quality of life (physical, social, psychological, and environmental
domains from WHOQOL-bref). The capoeira players’ quality of life scores were compared to normative values and reference values in martial arts.
Besides, studies involving capoeira (Medline/Embase/Cinahl/SportDiscus) were also reviewed for health-related hypotheses, describing population,
intervention, comparator, and outcome.
RESULTS: There are hypotheses on capoeira improving health through (1) body composition, addressed by two studies investigating waist circumference,
bone, and muscle mass; (2) functional capacity, investigated by three studies considering performance variables; (3) metabolism, in two studies
demonstrating triglycerides and blood glucose reduction, and an enhancement of anaerobic glycolysis; and (4) cardiovascular parameters, addressed
by two studies highlighting an increase in maximal oxygen consumption, heart rate, and rate of pressure product reduction, as well as an increase in
parasympathetic activity at rest. The sample of this study had higher quality of life scores when compared to normative values for Brazilians, similar
quality of life when it comes to social relationships, higher quality of life in the psychological and environmental domains, and lower quality of life in
the physical domain when compared to practitioners of other combat sports/martial arts.
CONCLUSION: An analysis of the impacts of capoeira resulted in hypotheses on the rehabilitation of players’ biological health. Although the individuals
were evaluated within the pandemic period, their quality of life domains were similar or superior to normative or reference values found by studies
from before the pandemic.
KEYWORDS: Martial arts. Health. Quality of life.

INTRODUCTION
Capoeira, which is an athletic performance system consisting
of attack and defense1, is, perhaps, the most original manifestation of body culture in Brazil. Due to its motor demands,
capoeira is a complex sport that requires coordination and body
expression, and it is supposed to involve capacities in its practice such as strength, resistance, flexibility, power, and agility2.
Given the widely acknowledged relationship between
well-being and physical performance3, players need to be fully
aware of their health condition and quality of life (QoL)4. The
perception of a better QoL has been associated with performance in physical activities5. Furthermore, aging has its impacts
on physical performance, which could negatively affect individuals’ health and QoL, especially in conditions of physical

inactivity6. In contrast, studies involving experienced capoeira
players have shown that both men7 and women8 have reduced
performance declines with age. Such results suggest that the pattern of reduction in capoeira players’ performance with aging,
associated with other benefits from the practice of capoeira9-11,
may be related to health variables and the practitioners’ QoL.
Studies evaluating QoL in capoeira players and associating
it with a strategic practice focused on health are still necessary,
aiming at contributing to technical, scientific, and cultural
perspectives related to helping in the control and treatment of
diseases based on the Brazilian fighting art capoeira. Thus, the
objective of this work was to present hypotheses supporting
capoeira as an activity aimed at human health rehabilitation
and maintenance of QoL. Therefore, applied studies involving
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capoeira players were analyzed in the generation of health-oriented hypotheses. The work also investigated the QoL profile
of capoeira players in comparison to the normative values of
Brazilians and practitioners of other combat sports/martial arts.

METHODS
Study design and ethical aspects
A cross-sectional study of the QoL domains of capoeira players
was carried out, and evidence was reviewed for hypotheses supporting capoeira in human health. The recruitment of volunteers
took place between January 22, 2021, and February 21, 2021

(pandemic period). Data collection was carried out remotely,
with questionnaires made available on the Google Forms platform. Links were sent through email using a contact list from
the Associação Brasileira de Apoio e Desenvolvimento da Arte
Capoeira. The research was approved by the Research Ethics and
Deontology Committee of the Universidade Federal do Vale do
São Francisco (UNIVASF) under protocol number: 3.576.805
(CAAE: 18145719.5.0000.5196) and is in accordance with
Normative Act no. 466/12 of the National Health Council.

Participants
Capoeira players of both sexes living in Brazil and abroad participated in the study (Table 1). Sample calculation was performed

Table 1. Characterization of capoeira practitioners as a function of graduation technical level (n=245). Data collected during the COVID-19 pandemic.
Technical level
General

Graduate I
(n=96)

Graduate II
(n=61)

Instructor
(n=54)

Professor
(n=26)

Master
(n=08)

f (%)

f (%)

f (%)

f (%)

f (%)

f (%)

Male

192 (78.4)

70 (72.9)

53 (86.9)

40 (74.1)

23 (88.5)

6 (72.0)

Female

53 (21.6)

26 (27.1)

8 (13.1)

14 (25.9)

3 (11.5)

2 (25.0)

<2 times

11 (4.5)

6 (6.3)

2 (3.3)

2 (3.7)

1 (3.8)

0 (0.0)

2 times

59 (24.1)

28 (29.2)

13 (21.3)

13 (24.1)

4 (15.4)

1 (12.5)

3 times

100 (40.8)

39 (40.6)

25 (41.0)

22 (40.7)

11 (42.3)

3 (37.5)

4 times

42 (17.1)

12 (12.5)

16 (26.2)

5 (9.3)

6 (23.1)

3 (37.5)

≥5 times

33 (13.5)

11 (11.5)

5 (8.2)

12 (22.2)

4 (15.4)

1 (12.5)

8 (3.3)

4 (4.2)

1 (1.6)

1 (1.9)

1 (3.8)

1 (12.5)

46–60 min

56 (22.9)

27 (28.1)

14 (23.0)

10 (18.5)

3 (11.5)

2 (25.0)

61–90 min

122 (49.8)

43 (44.8)

32 (52.5)

29 (53.7)

14 (53.8)

4 (50.0)

>90 min

59 (24.1)

22 (22.9)

14 (23.0)

14 (25.9)

8 (30.8)

1 (12.5)

Sex

Capoeira training
Weekly frequency

Classes duration
30–45 min

Classes intensity
4 (1.6)

1 (1.1)

1 (1.6)

2 (3.7)

0 (0.0)

0 (0.0)

Moderate

Light

153 (62.4)

68 (70.8)

36 (59.0)

24 (44.4)

17 (65.4)

8 (100.0)

Vigorous

88 (35.9)

27 (28.1)

24 (39.3)

28 (51.9)

9 (34.6)

0 (0.0)

Mean±SD
(95%CI)

Mean±SD
(95%CI)

Mean±SD
(95%CI)

Mean±SD
(95%CI)

Mean±SD
(95%CI)

Mean±SD
(95%CI)

Age (years)

38.4±9.6
(37.2; 39.6)

36.0±10.2
(33.9; 38.9)

37.2±9.0
(34.9; 39.5)

38.7±7.3
(36.7; 40.7)

44.0±6.1
(41.5; 46.4)

55.7±3.9
(52.4; 59.1)

Whole practice in the
capoeira (years)

20.5±8.8
(19.4; 21.6)

15.0±6.3
(13.7; 16.3)

19.4±5.7
(18.0; 20.9)

24.3±6.8
(22.4; 26.1)

29.0±7.5
(26.0; 32.1)

41.5±5.3
(37.0; 46.0)

6.9±9.6
(5.7; 8.1)

1.7±4.0
(0.9; 2.5)

3.9±5.5
(2.5; 5.3)

9.0±7.5
(6.9; 11.0)

20.2±7.6
(17.1; 23.2)

35.0±5.8
(30.1; 39.8)

Working time in the
capoeira (years)

f: absolute frequency; %: relative frequency; SD: standard deviation; CI: confidence interval of 95%.
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using G*Power version 3.1.9.2, adopting an effect size of 0.010
for QoL12, considering an alpha error of 0.05 and statistical
power (1−β) of 0.80. A necessary total of 171 individuals was
obtained; however, the sample had 245 participants, increasing
statistical power (1−β) to 0.93. As inclusion criteria, capoeira
players above 18 years old and those who have blue belt level
were included. As exclusion criterion, filling out the questionnaires in a wrong, confusing, or incomplete way was considered.

Procedures
To devise the hypotheses, studies on capoeira and/or with
individuals exposed to capoeira for a long time were reviewed.
The inclusion criterion was based on the analysis of health-related variables. The descriptors ^capoeira^ and ^health^ were
used in Medline, Embase, Cinahl, and SportDiscus databases.
Population, intervention, comparator, and outcome were considered for composing the results. The hypotheses were devised
through the analysis of health variables, and the results were
divided by the aspects of (1) body composition, (2) functional
capacity, (3) metabolism, and (4) cardiovascular system.
The QoL of study participants was assessed using the
WHOQOL-bref4 questionnaire, assessing the physical, social,
psychological, and environmental domains13. Each question had
scores ranging from 1 to 5 on a Likert-type scale, transformed
into a linear scale that ranged from 0 to 100, with “0” representing a lower QoL and “100” representing a higher QoL13.
Furthermore, the studies by Cruz et al.13 with normative values
of Brazilians and by Schwartz et al.12 with male combat sports/
martial arts practitioners were adopted in the comparisons with
the investigated capoeira players.

Statistical analysis
Descriptive statistics were performed with absolute (f ) and relative (%) frequency, mean, standard deviation, and confidence
interval (95%CI). Levene’s test was used to verify homogeneity. Two-way ANOVA with repeated measures and Bonferroni
post-hoc test were adopted. The significance level was set at
p<0.05 using SPSS version 25.0.

RESULTS
Frame 1 presents the studies reviewed and the hypotheses
devised. It highlights the results of variables related to health
regarding body composition, functional capacity, metabolism,
and the cardiovascular system.
Regarding the capoeira players evaluated in this study, it is
noteworthy that the general characteristics (Table 1) are similar between men and women in terms of training variables

(frequency, intensity, and duration), age, whole practice, and
working time (p>0.05). There were no significant differences
in QoL domains between the different graduation technical
levels for both sexes evaluated (p>0.05).
The QoL scores of the sample are shown in Table 2 and compared to the normative values of Brazilians13. Since the sample
of the reference study by Schwartz et al.12 was composed exclusively of men, the results of the QoL scores of female capoeira players (n=53) were compared only with normative values
of Brazilian women13 and with male capoeira players. There
was an effect between groups [F (4, 7652)=218.20; p<0.001]
and interaction group vs. QoL domains [F (12, 7652)=26.52;
p<0.001], where for QoL within the physical domain, male
capoeira players had a higher score compared to the normative
value of Brazilians (p<0.001) and lower compared to practitioners of other fights (p<0.001). Regarding the psychological
and environmental domains, male capoeira players had higher
scores compared to normative values (p<0.001) and to practitioners of other combat sports (p<0.001). As for the social
relationship domain, there was a difference between male
capoeira players and Brazilian normative values (p<0.001).
Furthermore, it was evidenced that female capoeira players
had a higher QoL score in the physical domain compared to
the normative value of Brazilian women (p<0.001), with no
difference when compared to the score of male capoeira players (p=0.999). Regarding the psychological domain, female
capoeira players had a higher score compared to the normative
value of Brazilian women (p<0.001) and a lower score compared to male capoeira players (p<0.01). Regarding the social
relationship domain, there was no difference when comparing the scores of female capoeira players to the normative values of Brazilian women (p=0.094) and male capoeira players
(p=0.999). Finally, regarding the environmental domain, female
capoeira players had a higher score compared to the normative
values of Brazilian women (p<0.001), with no difference for
male capoeira players (p=0.999).

DISCUSSION
The main results evidence capoeira as a possible intervention
strategy aimed at human health with hypotheses about improving body composition (waist circumference, bone, and muscle mass), functional capacity, metabolic aspects with chronic
reduction in plasma triglycerides and acute reduction in blood
glucose, and potentiation of the anaerobic pathway, in addition to improving parameters of the cardiovascular system with
increased maximal oxygen consumption, reduced heart rate, and
double pressure product at rest and increased parasympathetic
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Frame 1. Hypotheses of the possible effects of capoeira on human health regarding body composition, functional capacity, and metabolic and
cardiovascular systems.
Study

Population

N/Sex/Age

Intervention or Exposition

Comparator

Outcome

Body Composition

Nogueira
et al.14

Young
physically active
schoolchildren
from two
schools in
Australia

85/M+F/12.3±0.6
years (control group)
155/M+F/12.2±1.0
years
(INTERVENTION
group)

Capoeira program at
school during 9 months, 3
times a week with 10 min
each session (movements
with upper and lower
limbs emphasizing high
speed and associated with
jumping with medium and
high impact)

Guimarães
Almeida
et al.15

Capoeira players 15/M/32.8±7.2 years
of various
(light category)
nationalities,
25/M/34.3±5.3 years
being athletes
(medium category)
at international 10/M/36.1±4.8 years
level
(heavy category)

Exposure to capoeira
practice:
Light category: 20.7±6.2
years
Medium category:
21.3±4.6 years
Heavy category: 24.3±6.3
years

Comparison with
the control school
in a school physical
education routine
paired with the
school in the
intervention group

Control group
Waist circumference: ∆=5.9%
CBU: ∆=1.4%
Intervention group
Waist circumference: ∆=2.4%
CBU: ∆=4.1%
p<0.05 between groups

Somatotype: MESOMORFY
predominance in all categories
Assessment and/or Body fat light category: 9.8±3.4%
comparison between Body fat medium category:
weight categories 11.9±3.6%
Body fat heavy category: 12.5±5.9%
p>0.05 for categories in the body fat

Hypothesis: Capoeira protects against increased adiposity, improves bone mass, and promotes body composition with muscle predominance in humans.
Functional capacity

Vale et al.16

Moreira
et al.17

Guimarães
Almeida
et al.15

Control group
Comparison with
Capoeira program in a
GFI: ∆ 4 weeks= −6.2%
paired control group
care center for the elderly,
GFI: ∆ 8 weeks= −5.2%
in anthropometric
during 12 weeks, twice
GFI: ∆ 12 weeks= −7.6%
and cardiovascular
a week with 60 min each
Intervention group
characteristics
session (moderate intensity
GFI: ∆ 4 weeks=17.6%
and pre-training
in the program: 13.3±0.9
GFI: ∆ 8 weeks=28.0%
functional capacity
a.u. in RPE 6-20)
GFI: ∆ 12 weeks=29.7%
(p>0.05)
p<0.001 between groups

Previously
sedentary
Brazilian elderly

10/F/67.3±6.6 years
(control group)
13/F/69.3±6.4 years
(Intervention group)

Previously
sedentary
Brazilian adults

08/M+F/27.1±10.5
years (control group)
13/M+F/26.1±7.2
years (intervention
group)

Capoeira program in a
training center, during 8
weeks, twice a week with
60 minutes each session
(moderate intensity)

Control group
Comparison with
PThf: ∆ 8 weeks=5.7%
paired control group
MRhf: ∆ 8 weeks=-5.3%
in anthropometric
Intervention group
characteristics
PThf: ∆ 8 weeks=46.2%
and pre-training
MRhf: ∆ 8 weeks=22.4%
flexibility (p>0.05)
p≤0.01 between groups

Capoeira players 15/M/32.8±7.2 years
of various
(light category)
nationalities,
25/M/34.3±5.3 years
being athletes
(medium category)
at international 10/M/36.1±4.8 years
level
(heavy category)

Exposure to capoeira
practice:
Light category: 20.7±6.2
years
Medium category:
21.3±4.6 years
Heavy category: 24.3±6.3
years

Tests – Upper limb strength/
abdominal endurance/flexibility: All
Assessment and/or
tests with excellent rating according
comparison between
to normative parameters
weight categories
p>0.05 between weight categories
in functional capacity tests

Hypothesis: Capoeira promotes general functionality and angular flexibility and maintains human with satisfactory levels of motor performance.
Metabolism

Conceição
and
Moreira18

Previously
sedentary
Brazilian elderly

7/M+F/82.4±13.6
years (control group)
7/M+F/79.4±6.9
years (intervention
group)

Capoeira program in a
long-stay institution for the
elderly, during 12 weeks,
twice a week with 60
min each session (light to
moderate intensity)

Comparison with
a control group
paired for age and
anthropometry.
Total energy intake,
as well as for each
macronutrient,
did not differ
within or between
groups during
the intervention
(p>0.05)

Continue.
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Control group
Plasma triglycerides:
∆ 12 weeks= −18%
Intervention group
Plasma triglycerides:
∆ 12 weeks= −37%
p<0.01 between groups
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Frame 1. Continuation.
Study

Population

N/Sex/Age

Intervention or Exposition

Brazilian
capoeira players
at recreational
level with
11/M/33.0±7.3 years
10.7±5.8 years
of practice in the
modality

Moreira
et al.19

Acute sessions with 90
s of capoeira game, on
different days and at three
randomized intensities:
1. Angola (67±12% of
maximum HR)
2. Benguela (82±6% of
maximum HR)
3. São Bento (95±3% of
maximum HR)

Comparator

Outcome

Angola session*
Blood glucose: ∆= −15.4%
Acute comparison
Blood lactate: ∆=5.7 mM
of the lowest value
Benguela session*†
for blood glucose
Blood glucose: ∆=−6.8%
concentration and
Blood lactate: ∆=8.3 mM
the highest value
São Bento session†
for blood lactate
concentration in the Blood glucose: ∆=11.5%
Blood lactate: ∆=14.6 mM
recovery period of
capoeira sessions *p<0.05 for São Bento in glucose
†p<0.05 for others in blood lactate

Hypothesis: Capoeira at light and moderate intensities chronically reduces triglycerides and acutely reduces blood glucose. In addition, with a
greater intensity of practice in capoeira, greater activation of anaerobic glycolysis occurred, which could be chronically reflected in better indices
of anaerobic fitness in humans.
Cardiovascular system

Nogueira
et al.14

Young
physically active
schoolchildren
from two
schools in
Australia

Previously
sedentary
Brazilian adults

Moreira
et al.20

85/M+F/12.3±0.6
years (control group)
155/M+F/12.2±1.0
years (intervention
group)

Capoeira program at school
for 9 months, 3 times a week
with 10 min each session
(movements with upper and
lower limbs emphasizing
high speed and associated
with jumping with medium
and high impact)

08/M+F/29.6±3.3
years (control group)
10/M+F/25.4±3.3
years (intervention
group)

Control group
HR: ∆ 10 weeks=−0.7%
RPP: ∆ 10 weeks=−2.3%
RRi: ∆ 10 weeks=0.9%
rMSSD: ∆ 10 weeks=2.9%
Comparison with
SD1: ∆ 10 weeks=6.5%
Capoeira program in a
paired control group
pNN50: ∆ 10 weeks=0.3%
training center, during 10
in pre-training
Intervention group
weeks, once a week with 90
anthropometric
HR: ∆ 10 weeks=−8.6%
min each session (moderate and cardiovascular
RPP: ∆ 10 weeks=−12.2%
intensity)
characteristics
RRi: ∆ 10 weeks=10.1%
(p>0.05)
rMSSD: ∆ 10 weeks=37.8%
SD1: ∆ 10 weeks=37.7%
pNN50: ∆ 10 weeks=96.2%
p<0.05 between groups, except to
RPP variable which was p=0.06

Comparison with
the control school
in a school physical
education routine
paired with the
school in the
intervention group

Control group
VO2max: ∆=0.0%
Intervention group
VO2max: ∆=7.1%
p<0.05 between groups

Hypothesis: Capoeira promotes improvement in parameters of the cardiovascular system and increases aerobic fitness (maximum oxygen
consumption) in humans.
∆: variation from pre- to post-intervention; CBU: calcaneal bone ultrasound; RPE: rate of perceived exertion; GFI: general functionality index obtained in a battery
with five tests of functional capacity specific to the elderly; PThf: passive joint tension in hip flexion; MRhf: maximum joint range in hip flexion; HR: heart rate; RPP:
rate pressure product (myocardial overload rate); RRi: absolute mean of R-R interval sets at rest (HR variability); rMMSD: square root of the mean of the sum of the
squares of differences between adjacent RRi (parasympathetic activity); SD1: standard deviation of instantaneous beat-to-beat RRi variability (parasympathetic
activity); pNN50: RRi pairs count differing by more than 50 ms divided by the total number of RRi and multiplied by 100; VO2max: maximum oxygen consumption.

Table 2. Normative values for the quality of life domains (WHOQOL-bref) for Brazilian men (n=288) and Brazilian women (n=463), male combat
sports/martial arts practitioners (n=922), and male capoeira practitioners (n=192) and female capoeira practitioners in this study (n=53).

Normative values of malea

Physical domain

Psychological domain

Social relationship domain

Environmental domain

60.3±9.9

65.9±10.8

73.50±18.4

62.9±13.8

57.8±10.5

62.2±12.5

71.9±19.7

59.7±16.2

Male combat sports and martial arts
practitionersb

75.0±16.0

75.0±12.0

77.0±16.0

65.0±13.0

Male capoeira practitioners

67.4±9.4*#

82.4±8.6*#

78.9±12.5*

73.8±11.2*#

Female capoeira practitioners

65.9±9.8*

75.2±13.2*

77.2±14.2

70.6±14.3*

Normative values of female

a

Cruz et al. ; Schwartz et al. . p<0.001 for significant difference from normative values; p<0.001 for significant difference from male combat sports/martial
arts practitioners. Data are represented as mean±standard deviation.
a

13 b

12 *

#
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nervous activity at rest (Frame 1). In addition, it was possible
to verify in the sample of capoeira players in this study that,
despite the pandemic, the QoL domains presented values similar
or superior to other samples of normative or reference studies
carried out before the pandemic (Table 2). Such results can be
explained by the routine maintained by the sample, in which,
although remotely, they kept doing capoeira training. Most of
them would do it two to three times a week, in sessions lasting
between 46 and 90 min, with moderate intensity (Table 1).
Corroborating the findings of this study, other authors21
have shown that athletes in combat sports have higher scores
in the domains of QoL compared to the general population.
In fact, the evaluated sample of capoeira players showed better
perceptions in all domains of QoL when compared to the normative values of Brazilians13, suggesting that capoeira seems to
satisfactorily maintain the QoL scores of its players, even in the
pandemic period. Besides, although combat sports and martial
arts show benefits in the QoL of their practitioners, capoeira
seems to have a potentiated effect, with additional benefits in
psychological and environmental aspects when compared to
other combat sports12.
From a scientific point of view, Kotarska et al.22 stated that
combat sports/martial arts help develop practitioners’ personalities, leading them to an improvement in physical apparatus, mental resistance, and courage and also contributing to
attenuating negative emotions. Furthermore, these authors22
investigated the relationship between QoL and healthy behaviors in 543 Polish individual practitioners of fight and demonstrated positive correlations between practice of fights, health
behaviors, and higher QoL scores. These findings, in addition
to supporting the relationship between capoeira and the maintenance of QoL (Table 2), reinforce the hypotheses devised in
this study (Frame 1). Thus, suggesting capoeira as a form of
systematic physical activity, in programs aimed at human health
rehabilitation, corroborates other controlled studies adopting
conventional physical training (aerobic or resistance), which

demonstrated important effects in the treatment of overweight
and obesity23, systemic arterial hypertension24, and type 2 diabetes associated with functional disability25.
Regarding the limitations faced by this study, it is important
to highlight that the results presented, especially in the QoL
of capoeira players, which was evaluated transversally, do not
create a cause-and-effect relationship and, therefore, longitudinal studies are recommended for this purpose.

CONCLUSION
This study devised hypotheses on the rehabilitation of biological human health (body composition, functional capacity, and
metabolic and cardiovascular systems) through capoeira intervention. In addition, even though QoL was evaluated during the
pandemic, capoeira players had higher scores when compared to
the normative values of Brazilians outside the pandemic. When
compared to practitioners of other combat sports/martial arts,
capoeira players showed similar results in the social relationship domain, higher in the psychological and environmental
domains, and lower in the physical domain. Finally, longitudinal studies are encouraged to test the hypotheses generated
in this study regarding the causal relationship between capoeira and health rehabilitation processes and QoL in different
populations, especially individuals with chronic degenerative
diseases that involve the aforementioned aspects.
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Evaluation of platelet indices and pro-inflammatory cytokines in
type 2 diabetic patients with retinopathy
Irfan Kucuk1 , Ersin Tural2 , Betül Doğantekin3 , Aysin Tuba Kaplan4* , Egemen Kucuk5 ,
Mehmet Emin Onde6

SUMMARY
OBJECTIVE: The aim of this study was to investigate whether platelet parameters and pro-inflammatory cytokines associated with platelet activation
could be surrogate markers of the diabetic retinopathy stages in type 2 diabetic patients.
METHODS: This prospective case-control study included 108 type 2 diabetes mellitus patients and 48 healthy controls. After fundoscopic examination,
patients were divided into three groups: no retinopathy, nonproliferative diabetic retinopathy, or proliferative retinopathy. Platelet selectin, interleukin1alpha, and interleukin-6 values were measured by the enzyme-linked immunosorbent assay method. Homeostatic Model Assessment for Insulin
Resistance formula was used to assess insulin resistance in patients.
RESULTS: Mean platelet volume was lower and interleukin-1alpha was higher in the patients compared to the healthy controls (p=0.046 and p<0.001,
respectively). In addition, a positive correlation between the platelet distribution width and HbA1C levels was observed in the patients (r=0.334, p<0.001).
CONCLUSION: In the studies evaluating the utility of platelet indices and the associated cytokines in diabetic retinopathy, there is a need for the
standardization of the measurements. All medications that can affect platelet activation should be taken into consideration.
KEYWORDS: Diabetic retinopathy. Platelet activation. Interleukin-1alpha. Interleukin-6. p-selectin.

INTRODUCTION
Nearly 4% of the world’s population has diabetes mellitus (DM)
and half of these patients have varying degrees of diabetic retinopathy (DR)1. Nonproliferative diabetic retinopathy (NPDR) and
proliferative retinopathy (PDR) are the two main stages of DR.
Microaneurysms, retinal hemorrhages, soft and hard exudates,
and venous beadings are the common features of NPDR. PDR is
characterized by neovascularization, vitreous hemorrhages, fibrovascular bands, and tractional retinal detachment2. Functional
changes in platelets also play roles in DR pathogenesis3.
Platelets mediate the leukocyte recruitment during inflammation4. Large platelets are more reactive in the inflammatory
processes5. Platelet selectin (p-selectin) is a structural molecule
that leads platelets to interact with leukocytes and the damaged vessel wall6,7.

Diagnostic strategies with the possibility of therapeutic intervention can be developed by identifying practical and objective
new biochemical markers that may be associated with the development of DR. In the present study, we compared platelet indices, serum p-selectin, interleukin-1alpha (IL-1α) and IL-6 levels,
and insulin resistance in type 2 diabetic patients with retinopathy
and healthy controls. We also aimed to delineate whether these
parameters could be surrogate markers for DR stages.

METHODS
Study population
The patients admitted to the internal diseases and ophthalmology
outpatient clinics between February 2008 and October 2008 were
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enrolled in the study. A study group of 108 type 2 diabetic patients
with retinopathy (56 females and 52 males) and 48 nondiabetic
healthy controls (29 females and 19 males) were the subject (Table
1). The local ethics committee of our institute approved the study
(06.07.2007/1491-454-07). Participants with severe organ failure,
any malignancies, chronic inflammatory and autoimmune diseases,
thrombocytopenia (<100,000/mm3), severe anemia and leukopenia (Hb<9 g/dl, leukocyte count <3,000 mm3), any hematological disease, and history of cerebrovascular accident (CVA) and
coronary heart disease were excluded from the study. In addition,
patients taking corticosteroids, nonsteroidal anti-inflammatory
drugs, and anticoagulant drugs which can potentially affect mean
platelet volume (MPV) were excluded from the study.

Study design
After overnight fasting, 5 mL of venous blood samples were
drawn from each participant, and samples were collected in a
tube with ethylenediaminetetraacetic acid (EDTA) for complete
blood count assessed with CELL-DYN Sapphire auto-analyzer
(PN9231319A Abbott, USA). Plasma for p-selectin, IL-1α,
and IL-6 was separated after centrifugation of the blood sample with EDTA at 5,000 g for 10 min at 30°C, and the supernatant plasma was stored at -40°C.
The IL-1α level was determined using ELISA kits (Bender
MedSystems, catalog number: BMS243/2) by following the

instructions of the manufacturer. IL-6 level was determined
using ELISA kits (BioSource Immunoassay, catalog number:
KHC0061: 1 plate, KHC0062: 2 plates, KHC0061: 5 plates).
Bender MedSystems ELISA kits (catalog number: BMS219/3)
were used for the measurement of p-selectin.
To overcome the interobserver variability, the indirect stereoscopic retinal examinations of all the diabetic patients were
carried out by the same ophthalmologist. Fundus photography
and fundus fluorescein angiography procedures were also applied.
The “Early Treatment Diabetic Retinopathy Study” (ETDRS)
classification was used for the staging of DR in the patients8,9.
At the end of fundoscopic examinations, the patients were
classified into three groups: no DR, NPDR, and PDR groups.
For the assessment of insulin resistance in both groups,
HOMA-IR (Homeostatic Model Assessment for Insulin
Resistance) calculation was used: HOMA-IR=Fasting plasma
insulin (U/mL)×fasting blood glucose (mg/dL)/405. HOMA-IR
values of ≥2.7 were accepted as the presence of insulin resistance10.

Statistical analysis
Data analysis was performed using MedicReS E-PICOS AI
Smart Biostatistics Software® (version 21.3; New York, NY,
USA). Descriptive statistics were reported as mean and standard deviation for continuous variables, whereas ratios (%) were
used for categorical variables. The continuous and categorical

Table 1. Clinical characteristics and laboratory results of all participants.

Gender

Type 2 diabetics

Healthy controls

n (%)

n (%)

Male

52 (48.15)

19 (39.58)

Female

56 (51.85)

29 (60.47)

p

0.321

n

Mean±SD

N

Mean±SD

p

Age (years)

108

54.18±9.61

48

50.04±8.93

0.012

DM duration (years)

108

8.02±8.34

HOMA-IR

106

5.55±6.37

48

2.66±1.43

<0.001

108

8.63±2.08

PLT (bin/mm )

108

268.30±72.34

48

290.85±60.32

0.061

MPV (fL)

108

7.70±1.34

48

8.06±0.88

0.046

PDW (%)

106

16.02±1.32

48

16.15±0.84

0.438

PTC (%)

106

0.20±0.06

48

0.23±0.04

<0.001

IL-1α (pg/mL)

108

1.97±1.16

48

1.23±0.70

<0.001

IL-6 (pg/mL)

100

5.86±4.52

48

6.87±3.66

0.178

p-Selectin (ng/mL)

105

15.78±11.05

47

13.76±13.51

0.333

HbA1C (%)
3

SD: standard deviation; DM: diabetes mellitus; HOMA-IR: Homeostatic Model Assessment for Insulin Resistance; LDL-K: low density lipoprotein-cholesterol; PLT:
platelet; MPV: mean platelet volume; PDW: platelet distribution width; PTC: platecrit; IL-1α: interleukin-1alpha; IL-6: interleukin-6; p-selectin: platelet selectin.
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variables were compared by Student’s t-test and the chi-square
test, respectively. Pearson’s correlation test was used to reveal
any relationship between continuous variables. The confidence
level of 95% was determined for statistical significance (p<0.05).

RESULTS
The demographic and clinical characteristics of the patients and
the control groups are presented in Table 1. The average ages of
the patients and the controls were different (54.18±9.61 and
50.04±8.93 years, respectively, p=0.012). The patient group
had a higher HOMA-IR index compared to the control group
(5.55±6.37 and 2.66±1.43, respectively, p<0.001).
There was no significant difference between the patients and
the controls in terms of the platelet counts and the platelet distribution width (PDW) (p=0.061 and p=0.438, respectively).
MPV was lower in the type 2 DM patients than in the controls
(7.7±1.34 and 8.06±0.88, respectively, p=0.046). Platecrit (PTC)
level was also lower in the patient group (p<0.001). The IL-1α
level was higher in the patients than in the controls (1.97±1.16
and 1.23±0.70, respectively, p<0.001). IL-6 and p-selectin levels were not different between the two groups (Table 1).
There were positive correlations between p-selectin and MPV
(r=0.246, p=0.011) and between PDW and glycated hemoglobin
(HbA1C) (r=0.334, p<0.001) in the patients (Table 2). No statistically significant difference was found between the patients with
(n=11) and without DR (n=36), and statistical analysis did not
reveal any difference between the patients with NPDR and PDR.

DISCUSSION
Since platelet indices are cheap and easily interpreted laboratory tests, they have attracted clinicians so far. Although there

are controversies about the diagnostic and prognostic utilities
of these tests, they can provide valuable information about several critical conditions11.
In this study, we aimed to evaluate the platelet indices,
pro-inflammatory cytokines, p-selectin, and insulin resistance
in type 2 DM patients and compared them with the healthy
controls. In addition, correlations to DR stages were evaluated.
The differences between the patients and healthy controls
were not statistically significant except for serum IL-1α level,
which was higher in the patients. Statistical analyses also did
not reveal any correlation between the stages of DR and the
other investigated parameters. According to our results, the
platelet count and PTC and MPV values were lower in type 2
diabetics. Although most of the studies declared higher MPV
values in type 2 diabetic patients11,12, reports revealing no difference between these patients and controls or reports with
lower values in DM patients also exist13-15.
The wide range of normal values is an important limitation
in clinical studies, and they cannot be standardized among the
laboratories. Anticoagulants, the interval between venipuncture, and the laboratory analysis can also influence platelet size.
Using EDTA instead of citrate as an anticoagulant can result
in a 30% increase in MPV16. Blood/citrate solution at a concentration of 0.12 mol/L (4/1) was previously proposed as an
ideal anticoagulant for MPV measurement17. All these factors
limit the usefulness of MPV.
Drugs can influence platelet activation, so the value of the
platelet indices may be different depending on the treatment
options11-13. In terms of the medications, insulin and/or oral
antidiabetic drugs that lower blood glucose and acetylsalicylic
acid (ASA) and/or clopidogrel that inhibits platelet function
could have altered the results14,15. ASA has direct antiplatelet
activity. Statins also decrease the MPV values18.

Table 2. Correlations between p-selectin, HbA1C, platelet indices, and the pro-inflammatory cytokines in the patients with type 2 diabetes mellitus.
P-selectin

HbA1C

N

r

p

N

r

105

-0.035

0.726

IL-1α (pg/mL)

105

0.023

0.816

108

0.164

0.089

IL-6 (pg/mL)

97

0.068

0.508

100

-0.041

0.682

MPV (fL)

105

0.246

0.011

108

0.072

0.461

p-Selectin (ng/mL)

p

PDW (%)

103

-0.121

0.222

106

0.334

<0.001

PTC (%)

103

0.049

0.625

106

0.141

0.151

HOMA-IR

105

0.082

0.404

108

-0.045

0.645

HbA1C (%)

105

-0.035

0.726

p-Selectin: platelet selectin; MPV: mean platelet volume; PDW: platelet distribution width; PTC: platecrit; IL-1α: interleukin-1alpha; IL-6: interleukin-6; HOMA-IR:
Homeostatic Model Assessment for Insulin Resistance.
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Insulin therapy is likely to reduce insulin resistance and
prevent osmotic changes due to hyperglycemia. In a previous
study, diabetics were categorized according to the treatments
and the MPV value was the lowest in the insulin treatment
group, having the best glycemic control19.
In our study, as stated in previous reports, a positive correlation was found between PDW and HbA1C levels20,21. An
increase in PDW indicates heterogeneity in platelet morphology. Osmotic changes due to hyperglycemia could lead to an
increase in PDW, and hyperglycemia can also induce inflammation, which can explain the heterogeneity5.
P-selectin is located in the alpha granules of platelets and
endothelial cells. The expression of p-selectin increases inflammation and helps the adhesion of platelets, endothelial cells, and
neutrophils. P-selectin indicates an increased risk of vascular
disease6,22. In our study, p-selectin levels were similar between
the patients and controls, but there was a significant correlation between p-selectin and MPV in the patient group. This
result supports the inflammation-related activation of MPV
and p-selectin. However, statistical analysis did not reveal any
correlation between MPV, p-selectin, and the DR stages.
Bavbek et al.13 studied MPV and p-selectin levels in type 2
diabetics with and without DR and found no significant correlation between these variables in patients with and without
DR. Koskela et al.22 compared vitreous-plasma concentrations
of adhesion molecules and cytokines in DR with nondiabetic
controls. P-selectin was not different between the two groups
in vitreous and plasma, but the other molecules were higher
in DR22. Although these results can partly be ascribed to the
small sample sizes of the study groups, serum p-selectin level
may not be an indicator of the DR stage.
Koskela et al.22 showed that IL-6 level was significantly
higher in the vitreous fluid of the patients with PDR compared to healthy controls, but there was no difference in the
serum IL-6 levels between the two groups. Previous studies also
reported that IL-6 produced by the retinal pigment epithelium
against the inflammatory stimuli increased the disease activity
in the vitreous fluid of the patients with PDR3,23. In our results,
serum IL-6 was not different in the diabetics with or without
DR, and no association was found with the DR stages. Thus,
IL-6 activation induced by DM was limited in the retina locally,
and it was not detected in the peripheral blood. Serum IL-1α
level was higher in the diabetics compared to controls, and this
can explain the inflammatory nature of DM. However, IL-1α
did not correlate with the DR stages.
The important limitations of this study are the differences
in the average age of the two groups and unequal numbers of

the cases classified according to DR stages. Additionally, the
drug use that could affect the platelet parameters and the cytokines was not evaluated, and it is also thought of as an important limiting factor.

CONCLUSION
The platelet indices and related cytokines cannot be used to
assess the DR stages. Further studies including more patients
in DR stages might exhibit significant results. It should also
be emphasized that in the studies about platelet parameters,
all factors that exert an influence on platelet activation should
be taken into consideration.
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Effect of patellar resurfacing surgery on bleeding in total knee arthroplasty
Sefa Akti1* , Deniz Cankaya2 , Seyran Kilinc1 , Zekeriya Oztemur1 , Hayati Ozturk1 , Okay Bulut1

SUMMARY
OBJECTIVE: Postoperative bleeding is one of the most important factors affecting clinical and functional results in total knee arthroplasty. Therefore,
many studies have been conducted on bleeding in arthroplasty patients. However, there are very few reports investigating the effect of patellar surface
replacement on bleeding in knee arthroplasty. We, therefore, aimed to investigate the effect of patellar surface replacement on postoperative bleeding.
METHODS: In this retrospective study, 30 with patellar resurfacing were compared with 39 without patellar resurfacing among patients who had
undergone total knee replacement due to primary osteoarthritis. Demographic data, amount of transfusion, preoperative and postoperative hemoglobin
and hematocrit values, and total, visible, and hidden blood loss values were recorded.
RESULTS: No statistical difference was found between the two groups in terms of demographic values. There was no significant difference between
the groups in terms of the amount of blood in the drain, total blood loss, hidden blood loss, and blood transfusion in patients who had and had not
undergone patellar resurfacing. A positive significant correlation was found between postoperative drainage volume and total blood loss.
CONCLUSION: Patellar component application in patients who had undergone total knee arthroplasty does not change the blood loss of the patients.
KEYWORDS: Arthroplasty, replacement, knee. Postoperative hemorrhage. Patella. Hemarthrosis.

INTRODUCTION
Background
One of the important factors affecting the clinical and functional
results of patients after total knee arthroplasty (TKA) operation
is the amount of postoperative bleeding1. Blood loss after TKA
can lead to postoperative anemia, need for transfusion and its
related systemic complications, as well as complications affecting
functional outcomes such as delayed mobilization and decreased
knee flexion2. The number of studies on the reduction of postoperative bleeding after TKA is gradually increasing. Considering
all types of arthroplasty, the number of articles examining postoperative bleeding and published in PubMed was 19 in 2010,
while this number increased to 454 in 20203. The main ones of
these studies are those on the use of tourniquets, hypotensive
anesthesia, as well as agents such as systemic or local tranexamic
acid (TXA) and lidocaine-containing epinephrine4,5.
Another factor affecting the functional results after the operation is the patellar resurfacing performed in TKA. However, there
is still no consensus on whether patellar resurfacing should be
routinely performed in every patient6. In this regard, surgeons
are divided into three groups: routinely performing patellar
resurfacing, not performing it routinely, and performing it in
a selected patient group7. Although resurfacing has advantages

such as reduction in anterior knee pain and reoperation rates, it
has main disadvantages such as patellar fracture that may occur
during the operation and loosening of the patellar component8.
While there are articles stating that patellar resurfacing reduces
revision surgery rates and has better results, there are articles
claiming that complication rates increase by 10% due to patellar resurfacing alone9,10.
Although the factors related to the attachment of the implant
to the bone tissue come to the fore while evaluating the complications related to the use of the patellar component, the additional bleeding that will occur should also be considered11. It is
expected that patellar resurfacing will not cause significant bleeding, but we could find very few studies investigating the effect of
patellar resurfacing on bleeding6,12,13. We think that these studies
do not provide sufficient evidence. Therefore, we planned our
study with the hypothesis that patellar resurfacing would not
cause significant bleeding in knee replacement patients.

METHODS
Study design and setting
We started the study after receiving ethics committee approval.
Patients who had undergone total knee replacement (TKR)
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for primary knee osteoarthritis between June 2015 and June
2021 were included. A total of 103 patients operated by a
single orthopedic surgeon using the same standard surgical
procedures were included in this study. Thirty-four patients
with a history of deep vein thrombosis (DVT) or pulmonary
embolism (PE), bleeding diathesis, a history of renal failure,
cardiovascular disease, a history of TXA allergy, a history of
malignancy, hemorrhagic diathesis and coagulopathy, receiving anticoagulant therapy, preoperative hemoglobin values
below 10 g/dl, traumatic osteoarthritis or inflammatory arthritis, peripheral vascular disease, liver failure, and a history of
stroke were excluded from this study according to the exclusion criteria. Comparison was made between 30 patients who
had undergone patellar resurfacing during the operation and
39 patients who had not.
First-generation cephalosporins reportedly had been given
to all patients as 1 g just before the operation and 1 g every 8 h
for every 24 h. Operations had been performed under spinal/
epidural and general anesthesia. Cemented femoral component
and cemented tibial component had been used in all patients.
The cemented patellar component was additionally used in
patients who underwent polyethylene insert patellar resurfacing. Notably, 10 mg/kg intraoperative TXA was administered
intravenously to all patients, and the same dose was repeated
at the third postoperative hour. At the end of the operation,

a 10-gauge drain was placed intra-articularly. Surgical folds
passed through the incision were closed in order anatomically.
At the 24th postoperative hour, the drain was removed. The
amount of blood accumulated in the drain reservoir was measured and recorded. Intraoperative blood loss was calculated
as zero because tourniquets were used in all patients. Of note,
4,000 IU low-molecular-weight heparin (Oksapar; Kocak Farma,
Turkey) was administered subcutaneously to all patients daily
for thrombosis prophylaxis, and it was continued for 4 weeks.
On the first postoperative day, they were mobilized with as
much weight as they tolerated.
Patients’ age, surgical side, body mass index (BMI, kg/
m2), the amount of transfusion, preoperative and postoperative hemoglobin (Hgb), hematocrit (Hct) values on the first,
second, and third days, and the amount of blood from the
postoperative drain were recorded. Total blood volume (TBV)
was calculated as described by Nadler et al.14. Total blood loss
(TBL) was calculated using the Gross15 formula as follows:
TBL=TBV × (preoperative Hct − postoperative day 3
Hct) / Mean Hct
The amount of erythrocyte suspension (200 mL each)
given to the patients in the postoperative period was
added to the amount of TBL. Hidden blood loss (HBL)
volume was obtained by subtracting the visible blood loss
(VBL) volume from the TBL volume (Figure 1). Iron or

Figure 1. Flowchart of the movement of blood between compartments and calculation of blood loss parameters.
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erythropoietin preparations were not used in any of the
patients. In case of hemogram (Hgb) values being <8.5 g/dl
in the follow-up of the patients or in clinical cases showing
symptoms of tachycardia, hypotension, or anemia, blood
transfusion was performed in consultation with the anesthesia team.

Statistical analysis
The Gpower (G⃰ Power version 3.1.9.6; Germany) software
was used for the adequacy test of the sample size. For calculation, data from a recently published similar article about
bleeding5 were used. In the 95% power and effect size range
of 1.15, a minimum of 18 patients from both groups was
calculated as a sufficient value (the number of patients in
the groups in our study was 30 and 39). Statistical analysis was performed using IBM SPSS for Windows 23.0 software (IBM Corp., Armonk, NY, USA). Descriptive statistics for numerical variables were expressed as mean and
standard deviation. Parametric test procedures on normal
distribution were used in the Kolmogorov-Smirnov test.
Independent two-sample t-tests were used to determine the
relationships between parameters. Chi-square analysis was
used to determine the relationship between categorical data.
The correlation analysis between TBL and VBL and postoperative drainage volume was evaluated using the Pearson
correlation coefficient. The results were evaluated within
the 95% confidence interval, and p<0.05 was considered
statistically significant.

RESULTS
Demographic data of the patients included in this study are
given in Table 1. There was no statistically significant difference between the groups with and without patellar resurfacing
in terms of age, operation side, BMI, TBV, preoperative Hgb
values, and the type of anesthesia administered. There was no
statistically significant difference between the hemoglobin values of the groups in the mean hemogram values on the first,
second, and third postoperative days (Table 1).
There was no statistically significant difference between the
groups in terms of the amount of blood in the drain, TBL, and
VBL of the patients participating in this study. There was no
statistically significant difference between the groups in terms
of blood transfusion (Table 2). When the correlation between
postoperative drainage volume and VBL was evaluated, there
was no significant correlation (r=0.025, p=0.837), but a positive significant correlation was found between postoperative
drainage volume and TBL (r=0.262, p=0.029).

DISCUSSION
The most important finding of our study is that no significant
effect of patellar component change on TBL, VBL, and HBL was
observed in patients who had undergone TKA. In the current
literature, there are very few studies investigating the effect of
patellar resurfacing on bleeding, and their results are inconsistent. In a comparative study investigating the effect of patellar
resurface surgery on bleeding in patients undergoing TKA, no

Table 1. Demographic data and postoperative Hgb values of study patients.
Resurfaced 30 patients
n
Age

Not resurfaced 39 patients

Mean±SD

n

Mean±SD

66.77±6.393

67.33±6.276

Gender

p
0.713
0.345

Female

21

23

Male

9

16

31.53

31.20

Right

13

21

Left

17

18

BMI (kg/m )
2

0.701

Side

Pre-op Hgb
Pre-op Hct

0.387

13.24±0.79

13.50±0.82

0.195

39.63±2.29

40.34±2.44

0.220

4891.18±585.96

4935.95±462.08

0.728

Post-op day 1 Hgb (g/dl)

11.93±0.76

12.06±0.81

0.499

Post-op day 2 Hgb (g/dl)

10.53±0.77

10.65±0.89

0.561

Post-op day 3 Hgb (g/dl)

9.04±0.78

9.16±0.89

0.561

TBL (mL)

Hgb: hemoglobin; SD: standard deviation; BMI: body mass index; Hct: hematocrit value; TBL: total blood volume.
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Table 2. Comparison of groups in terms of bleeding-related parameters and transfusion amount.
Bleeding parameters

Resurfaced 30 patients

Not resurfaced 39 patients

Mean±SD

Mean±SD

p

Postoperative drain volume (mL)

443.00±128.952

474.10±104.974

0.273

Hidden blood loss (mL)

569.405±159.421

584.338±160.918

0.702

Total blood loss (mL)

716.665±161.851

744.704±163.000

0.480

Comparison of groups according to transfusion amount
Transfusion (U)

0.881

1

10

9

2

3

2

3–4

0

0

SD: standard deviation.

significant effect of patellar resurface surgery on bleeding was
demonstrated6. However, in this study, it was stated that there
was no difference in bleeding by evaluating only the Hct levels
of the patients, whereas the methods calculated in the evaluation of bleeding were not used in the current literature5,16,17.
In another study comparing patients with and without patellar resurfacing, only the difference in intraoperative bleeding
was examined in terms of bleeding, and it was stated that there
was no difference12. However, this information is not useful
for many surgeons who use tourniquets during the operation,
as in our clinic. Another study, which not only focusing on
patellar resurfacing but also investigating the effect of many
factors on bleeding, has stated that patellar resurfacing increases
the amount of bleeding, but not the amount of transfusion13.
Another important finding of our study is that there was no
significant difference in the amount of blood transfused between
the groups with and without patellar resurfacing. Expected TBL
in patients who had undergone total joint arthroplasty ranges
between 590 and 1,800 mL18. This situation should be taken into
account when planning patellar resurfacing in elderly patients
undergoing TKA and having various comorbidities16. There
may also be medical conditions where blood transfusion may
be contraindicated or patients who refuse blood transfusion for
religious reasons, such as Jehovah’s witnesses, or patients who
cannot be transfused6,19. In such cases, if the surgeon prefers
the patellar component, they should provide sufficient evidence
to the patients that it will not increase bleeding and require
additional transfusion. However, there are very limited studies
on this subject in the current literature, and the results of the
studies are contradictory. Therefore, we think that the results
of our study will be beneficial for surgeons considering patellar
resurfacing in patients who cannot receive blood transfusion.
In our study, we evaluated the relationship between
postoperative drainage volume and HBL or TBL. A positive

correlation was found between postoperative drainage volume
and TBL. The reason for this positive correlation may be that
TBL plays a major role in postoperative drainage volume.
However, we did not find a significant correlation between
postoperative drainage volume and HBL in our study. In a
study investigating the effect of TXA on bleeding in patients
undergoing TKA, a positive correlation between HBL and
postoperative drainage volume was found, the finding inconsistent with our study5. In contrast, while TXA was used in
only some of the patients in the mentioned study, TXA was
used in all patients in our study.
The main limitation of our study is that it is retrospective
and single centered. Moreover, the postoperative drainage
volumes of the patients were obtained from the data in the
patient file recorded by the clinical nurse on duty. Another
limitation may be that the same person did not measure the
postoperative drainage volumes. However, the homogeneity of the demographic data of the groups compared and
the application of standard surgical procedures by a single
orthopedic surgeon to the patients can be ranked among the
strengths of our study.

CONCLUSION
Patellar component application in patients who underwent
TKA does not change the blood loss of the patients.
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Association of 25-hydroxyvitamin D with hematological profile
and anthropometry in patients with glioma
Saman Shahid1* , Muhammad Anwar Chaudary2

SUMMARY
OBJECTIVE: Gliomas are immune system suppressive tumors, and the role of vitamin D is pivotal in the immune system. This study aimed to observe
if there is any significant association between the serum levels of 25-hydroxyvitamin D with hematological indices and anthropometric measurements.
METHODS: A total of 75 glioma patients were included, and the information was collected on gender, age group, area, socioeconomic status, intake of
vitamin D and calcium in food and supplements, skin color, sunlight exposure, body mass index, and muscle strength. A nonparametric Kendall’s tau-b
correlation test was performed to find a correlation between 25-hydroxyvitamin D levels and blood counts, body mass index, and muscle strength.
RESULTS: The majority of patients (72%) were having low lymphocytes followed by high granulocytes and high white blood cells. The majority
were having low levels of both 25-hydroxyvitamin D (84%) and calcium (73%). Patients were mainly from urban areas, and the majority belonged to
middle-class families having sedentary lifestyles. The majority of patients were not taking vitamin D supplements. An insufficient amount of sunlight
exposure was found in most of them. The majority of the patients were although had normal weight but weak muscle strength (74.6%). An insignificant
correlation was found between 25-hydroxyvitamin D levels with the hematological indices or anthropometric measurements in brain tumor patients.
CONCLUSION: Vitamin D is a powerful immune modulator, and there is a great need for sufficient amounts of sunlight exposure and vitamin
D-enriched diets to prevent cancer.
KEYWORDS: Glioma. Hydroxycholecalciferols. Lymphocytes. Body Mass Index. Muscle strength.

INTRODUCTION
Gliomas are immune suppressing tumors of the nervous system
originating in the glial tissue of the brain generally notorious for
carrying a poor prognosis and shorter survival. Vitamins may
have a role in the etiopathogenesis of central nervous system
(CNS) cancers1. The anti-cancer activity occurs through the
vitamin D receptor signaling mediated by 1,25-dihydroxyvitamin D2. We conducted an epidemiological study to find the
prevalence of vitamin D and calcium deficiencies in glioma
patients. Vitamin D is a neurosteroid, and it regulates the production of neurotrophic factors, which are responsible for the
differentiation and maturation of neurons. Moreover, vitamin
D is also a neuroprotective agent as it stimulates phagocytosis of the amyloid-beta peptides and hence attenuates amyloid
accumulation in the brain1,2. Garland et al.3 suggested that the
levels of calcifediol in a range of 40–60 ng/mL had reduced
the risk of breast cancer by 25% and colonic cancer by 27%.
Maintaining proper body weight and regular physical activity
plays favorably. Notably, 30–50% of all cancers are preventable

by healthy dietary intake and lifestyle modification. A higher
attained height and excessive body mass index (BMI) is related
to a higher risk of gliomas4.
Hypovitaminosis is associated with decreased muscle
strength, and its supplementation in the elderly has been known
to increase muscle strength and help with gait5. A sedentary
lifestyle resulted in a significant decrease in vitamin D levels in
the body6. A higher BMI had also been related to the increased
risk of gliomas7. Vitamin D modulates the adaptive immune
system so are the leukocytes as immune cells, which participate
in innate or adaptive immune systems. Therefore, we wanted
to discover if there is any association between the altered levels
of 25-hydroxyvitamin D [25(OH)D] and the hematological
profile. BMI and muscle strengths are known to be impacted
by decreased levels of calcifediol. We conducted a correlation
between 25(OH)D levels and anthropometric measurements.
There is not much literature available on such association. Some
studies have reported the correlation between the grades of glioma and the counts of infiltrating and circulating neutrophils.
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METHODS
Study design, setting, and patients: This cross-sectional epidemiological study was conducted from January to December 2019
and included 75 histologically confirmed glioma patients from the
neurosurgical departments of Punjab Institute of Neurosciences
(PINS), Lahore Pakistan, before surgery. Informed consent was
taken from all patients for the data collection.
Inclusion/exclusion criteria: All consecutive histologically
confirmed glioma patients aged between 25 and 70 years were
included before surgery. The patients were not undergoing any
chemotherapy or radiotherapy at the time of data collection.
We did not include the metastasis cases. Patients with endocrinal abnormalities, previous operation, bone disease, and kidney
or liver diseases were excluded. Patients on anti-tuberculous
drugs, diuretics, anti-epileptics, bisphosphonates, hypnotics and
opioids, chloroquine, and corticosteroids were also excluded.
Background and clinical information: The clinical information was collected through a self-designed proforma. The
muscle strength was measured from an electronic, handy dynamometer (model CE-EH101). The dynamometer scale was to
categorize muscle strength into normal, weak, or strong categories. A complete blood count (CBC) test was conducted
in PINS Biochemistry Laboratory with “Sysmex Hematology
Analyzer & Systems” through an automated hematology system. The serum 25(OH)D and calcium levels were conducted
from the laboratory of PINS with the “I Chroma II Immune
Assay Analyzer” through the kit method. The following normal ranges were considered for the blood counts: white blood
cells (WBC): 5–10×109/L; red blood cells (RBC): 4–5×1012/L;
mean cell volume (MCV): 76–96×1012/L; hematocrit (HCT):
36–50%; mean cell hemoglobin concentration (MCHC):
30–35 g/dL; mean corpuscular hemoglobin (MCH): 27–32 pg;
lymphocytes (LYM): 25–40%; monocytes (MO): 3–7%; platelet (PLT): 150–400×109/L; and hemoglobin (HGB): 12–20 g/
dL. Serum 25(OH)D levels were measured in ng/mL, and the
normal range considered was 30–100. Serum calcium levels
were measured in mg/dL with the normal range of 8.5–10.5.
Statistical analyses: A nonparametric Kendall’s tau-b correlation analysis was performed to find out if any significant
association exists between 25(OH)D levels versus blood counts,
BMI (underweight, normal weight, overweight, and obese),
and muscle strength (weak, normal, and strong).

35 (46.6%) patients in 41–55 years, and 20 (26.6%) patients
were in 56–70 years. Notably, 10 (13.3%) patients were from
rural areas, 50 (66.6%) were from urban, and 15 (20%) were
from suburban areas of Lahore. In total, 540 (55.5%) patients
belonged to the middle class, 20 (26.66%) patients were poor,
and 15 (20%) were from upper-class families.
Histopathology: The following glioma types were reported:
astrocytoma (grades II/III), glioblastoma (GBM) (grade IV),
ependymoma (grade III), and oligodendroglioma (grade III).
Out of 75 patients, there were 22 (29.3%) cases of astrocytoma,
21 (28%) cases of GBM, 17 (22.6%) cases of ependymoma,
and 15 (20%) cases of oligodendroglioma.
Vitamin D and calcium intake: Out of 75 patients, the
majority (80%) did not take any vitamin D or calcium supplements. A total of 30 (40%) patients have darker skin tone,
while 45 (60%) have a light skin tone. Notably, 54% of patients
were having a good and regular intake of milk, ghee, fruits,
vegetables, yogurt, cheese, and butter; 20% of patients also
included the intake of fish with the food; and 26% of patients
did not have a regular intake of all these foods.
Around 75% of patients were having exposure to sunlight
in summers of up to 15 min only. Up to 25% of patients were
having summer sunlight exposure of 30–40 min. In wintertime,
around 75% of patients were having sunlight exposure of up
to 30 min, whereas 25% were having exposure of 30–90 min.
BMI, muscle strength, and bone health: Table 1 shows the
assessments. The majority of patients (51%) were having normal
Table 1. Glioma patients (n=75).

RESULTS
Demographics: There were 40 (53.3%) male and 35 (46.6%)
female patients. The mean age of the patients was 41 years. In
all, 20 (26.6%) patients belonged to the age group 25–40 years,

Parameters

BMI

Muscle strength
History of bone
fracture
Lifestyle

Classes

n (%)

Underweight

8 (10.6)

Normal weight

38 (50.6)

Overweight

17 (22.6)

Obese

12 (16)

Weak

56 (74.6)

Normal

16 (21.3)

Strong

3 (4)

Yes

10 (13.3)

No

65 (86.6)

Moderately active

30 (40)

Sedentary lifestyle

45 (60)

Yes

15 (20)

No

60 (80)

25-Hydroxyvitamin D
(ng/mL)

Normal levels

12 (16)

Low levels

63 (84)

Calcium
(mg/dL)

Normal levels

20 (26.6)

Vitamin D/calcium
supplements

Skin color
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Low levels

55 (73)

Dark

30 (40)

Light

45 (60)

Shahid, S. et al.

weight (normal BMI), whereas 16% were obese. The majority
(74.6%) of patients were having weak muscle strength. The
majority (87%) of patients did not encounter any bone fracture.
Most of the patients (60%) were having a sedentary lifestyle.
Laboratory findings: The majority of patients were having
low levels (mean: 14 ng/mL) of serum 25(OH)D (84%) and
calcium levels (73%; mean: 7 mg/dL) (Table 1). The majority patients were having low (mean: 13.233) LYM levels (72%),
followed by high (mean: 85.164) granulocytes (GR) (59%) and
high (mean: 14.57×109) WBCs (59%) and low (mean: 24.14)
MCH and low (10.4) HGB (45%). Notably, 23% were having
low (mean: 2) MO, 17% were having high (6.123×1012) RBC
and low MCHC (mean: 27.6), and 11% were having high
(453×109) PLT. RBC (67%), MCV (74.6%), HCT (64%),
MCHC (69%), MCH (48%), PLT (86%), and HGB (56%)
were the most often reported normal values in glioma patients.
Also, the normal values of WBC, LYM, MO, and GR were
reported between 24 and 37% (see details in Table 2).

Kendall’s Tau-b correlation analyses: Kendall’s tau-b correlation analysis was conducted between dependent hematological variables’ levels (normal/low/high) and independent
variables’ levels (normal/low/high) of serum 25(OH)D levels.
Kendall’s tau-b correlation analysis was also conducted to see
the correlations between ordinal dependent variables: BMI
(underweight/normal weight/overweight/obese) and muscle
strength (weak/normal/strong) and independent variables’
levels (normal/low/high) of serum 25(OH)D. No statistically
significant correlation was found. The detail of the correlations
is mentioned in Table 3.

DISCUSSION
Vitamin D metabolites cross the blood-brain barrier, and its
receptors are dispersed throughout the brain, examining its
role in glioma formation is not implausible8. The function
of blood vitamin D levels and hematopoietic markers in this

Table 2. Complete blood count profile.
Glioma patients (n=75)
Parameters

Normal range

WBC (×109/L)

5.00–10.00

RBC (×1012/L)

4.00–5.50

MCV (fL)

76.0–96.0

HCT (%)

36.0–50.0

MCHC (g/dL)

27.0–32.0

LYM (%)

25.0–40.0

MO (%)

3.0–7.0

GR (%)

50.0–75.0

PLT (×109/L)

150–400

HGB (g/dL)

12.0–20.0

Mean of high values
(n*, PP%**)

Mean of low values
(n*, PP%**)

8.214

14.57

4.9

(28, 37.33%)

(44, 58.67%)

(3, 4%)

4.707

6.123

3.816

(50, 66.67%)

(13, 17.33%)

(12, 16%)

82.575

99.567

72.875

(56, 74.67%)

(3, 4%)

(16, 21.33%)

(48, 64%)

–

(27, 36%)

33.167

37.65

27.685

(52, 69.33%)

(10, 13.33%)

(13, 17.33%)

40.58

30.00–35.00

MCH (pg)

Mean of normal values
(n*, PP%**)

32.994

28.636

32.2

24.144

(36, 48%)

(5, 6.67%)

(34, 45.33%)

29.722

43.2

13.233

(18, 24%)

(3, 4%)

(54, 72%)

4.917

10.229

2.065

(23, 30.67%)

(35, 46.67%)

(17, 22.67%)

65.4

85.164

22.853

(22, 29.33%)

(44, 58.67%)

(9, 12%)

274.554

453.5

118

(65, 86.67%)

(2, 2.67%)

(8, 10.67%)

13.629
(42, 56%)

*n=number of patients. **PP%=percentage prevalence.
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Table 3. Correlation between serum 25-hydroxyvitamin D levels and
blood counts, body mass index, and muscle strength.
Dependent
variables

25-Hydroxyvitamin D levels
(normal/low/high)
Kendall’s tau-b
coefficient

p-value

WBC

0.117

0.308

RBC

-0.006

0.959

MCV

0.104

0.362

HCT

-0.134

0.250

MCHC

0.022

0.844

MCH

0.101

0.372

LYM

-0.163

0.154

MO

-0.068

0.536

GR

0.210

0.061

PLT

0.062

0.589

HGB

-0.086

0.459

BMI

0.124

0.258

Muscle strength

-0.035

0.757

setting is debatable and requires a bigger cohort of patient
data. Furthermore, the net effect of elevated vitamin D levels above the typical threshold on hematopoiesis is not clearly
understood. According to certain studies, there is even a detrimental relationship between hematological parameters and
increasing levels of vitamin D9. The current study sought to
determine whether there is a link between blood counts and
aberrant levels of calcifediol in glioma patients prior to surgery.
We wanted to affirm these correlations, as some studies reported
such results. There could also be links between altered levels of
vitamin D with blood counts, or the deficiency of vitamin D
can impact blood counts, but in the present data, we did not
find any statistically significant correlations. Weak and insignificant results are reported because most of the patients (48–
86%) reported normal RBC, MCV, HCT, MCHC, MCH,
PLT, and HGB. Some more altered values were found in WBC,
MO, and GR, but not greater than 58%. However, the LYMs
were depressed in 72% of glioma patients. However, BMI
and muscle strengths can be impacted by altered levels of calcifediol. Therefore, we were interested to know whether BMI
and muscle strength are interrelated to the low levels of both
calcifediol. Half of the patients had a normal range of BMI.
We did not report any significant variations in BMI or muscle
strength from altered levels of calcifediol. The majority of our
patients with GBM were having low levels of serum 25(OH)
D (84%) and calcium (73%).

Under normal homeostatic settings, leukocytes remain in
the cerebrospinal fluid (CSF) and blood arteries and do not
penetrate brain tissue. The only immune cells found in the
CNS are macrophages or microglia. For a long time, neutrophils were assumed to have protumoral functions. In many
malignancies, the presence of neutrophils and high NLR (neutrophil-to-lymphocyte ratio) is associated with a poor prognosis10. In gliomas, the severity of the disease correlates with the
counts of infiltrating and circulating neutrophils. This indicates
a prognostic and possible protumoral role for these leukocytes.
One research identified a significant connection between key
hematological measures and vitamin D levels in patients (with
restrictive inclusion/exclusion criteria), but with no significant
confounders, such as chronic illnesses or disorders that may
affect hematological parameters9. However, we did not find any
significant association between serum 25(OH)D levels with
blood indices. On the contrary, other studies have shown that
neutrophils orchestrate anti-tumor responses and directly kill
tumor cells11. GBMs are heavily infiltrated with MO, which
are derived from circulation and not from some local transformation. Patients with brain tumors had reported a decreased
macrophage-to-lymphocyte ratio. This was attributed to a
reduced MO count as the cell-mediated immunity gets suppressed12. A significant prognostic indicator reported was the
altered HGB level before radiotherapy in cancer patients13. Cure
et al.14 reported a strong association between a low vitamin D
level and a high mean platelet volume (MPV). Increased PLT
indices and deficiency of vitamin D are known to be associated
with a higher risk of metabolic syndromes and cardiovascular
disease as well15. Regarding the relationship between vitamin
D and anemia, 25(OH)D and 1,25-dihydroxyvitamin D are
found to be linked with low HGB during stages of chronic
kidney disease (CKD)16.
We did not find any statistically significant link between
serum 25(OH)D levels with anthropometric measures in our
glioma patients. However, few studies reported that obesity was
strongly associated and reported with lower levels of vitamin
D17. BMI and vitamin D levels are inversely proportional as
reported by Delle Monache et al.18. A significant correlation
exists between deficiency of vitamin D and increased risk of
bone fractures and poor muscle strength in elders19. Vitamin
D supplementation is associated with a better prognosis in
GBMs. Studies that explain a relationship between the vitamin D receptor protein and the outcome of gliomas are still
lacking. In French adults in an urban setting, lack of sunlight
exposure and relatively low dietary intake of vitamin D require
attention owing to the prevalence of vitamin D deficiency in
that community20. Klement et al.21 suggested that low vitamin
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D in cancer patients can be enhanced with proper exposure to
the sunlight and intake of supplements. They investigated the
levels of calcifediol with blood counts and some anthropometric
measurements. A strong negative correlation is found between
25(OH)D with leukocytes and C-reactive protein (CRP). A
recent study by Disney-Hogg et al.22 explored the association
between dietary factors of vitamin D, immunity, and obesity.
However, they did not find any significant link of risk of glioma development with obesity, BMI, type 2 diabetes mellitus, and lipids. Vitamin D deficiency and the reduction of
telomere length have also been investigated in some research.
Mixed results are observed; therefore, further investigation is
recommended. For example, Zigmont et al.8 found no overall effect of serum 25(OH)D concentration on glioma risk.
Mazidi et al.23 supported a positive correlation of calcifediol
with telomere length. Julin et al.24 reported that age and BMI
were inversely associated with telomere length. However, neither 25(OH)D nor 1,25-dihydroxyvitamin D was found to be
linked with telomere length25.
Women showed a stronger linear association between vitamin D and moderate-to-severe physical activity in the highest
tertile of activity26. A higher BMI had also been related to the
increased risk of gliomas7. In this study, we gathered information
on calcifediol through information on the intake of vitamin D
and calcium in foods/supplements, skin color, sunlight exposure,
BMI, muscle strength, history of bone fracture, and lifestyle.
Vitamin D modulates the adaptive immune system, so are the
leukocytes as immune cells, which participate in innate or adaptive immune systems. Therefore, we wanted to discover if there is
any association between the altered levels of 25(OH)D and the
hematological profile. BMI and muscle strengths are known to
be impacted by decreased levels of calcifediol. Therefore, we also
included a correlation between 25(OH)D levels and anthropometric measurements (i.e., BMI and muscle strength). There is
no much literature available on such association. Some studies
have reported the correlation between the grades of glioma and
the counts of infiltrating and circulating neutrophils. A decrease
in HGB levels, a relative increase in PLT counts, and a reduction
in MO counts have also been seen in brain tumors12. Moreover,
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Analysis of risk factors of abdominal wound dehiscence after
radical cystectomy
Serdar Kalemci¹* , Kasim Emre Ergun¹ , Fuat Kizilay¹ , Bugra Yildiz¹ , Adnan Simsir¹

SUMMARY
OBJECTIVE: Wound dehiscence is associated with high morbidity and mortality. This study aimed to analyze the risk factors and comorbidities in
the patients undergoing radical cystectomy with early postoperative wound dehiscence.
METHODS: In all, 539 patients with bladder cancer who underwent radical cystectomy and urinary diversion at a single center between January
2008 and January 2022 were included in the study. The data related to the demographics, medical history, and perioperative clinical features were
reviewed. Univariate and multivariate regression analysis was performed to identify risk factors for wound dehiscence.
RESULTS: The mean age of the patients was 64.2 years (22–91). The mean body mass index was 26.4 kg/m2 (18.7–35.4). Wound dehiscence was
observed in 43 (7.9%) of 539 patients. The patients with wound dehiscence had significantly higher mean BMI (27.8 vs. 26.3, p=0.006), ASA scores
(p=0.002), history of chronic obstructive pulmonary disease (30.2 vs. 14.3%, p=0.006), diabetes mellitus (44.2 vs. 17.9%, p=0.003), previous abdominal
surgery (18.6 vs. 7.7%, p=0.014), and postoperative ileus (58.1 vs. 16.9%, p=0.006). In the multivariable regression model, diabetes mellitus (odds
ratio [OR] 4.9, 95%CI 2.3–10.1; p<0.001), postoperative ileus (OR 8.1, 95%CI 4.1–16.5; p<0.001), and chronic obstructive pulmonary disease (OR
2.6, 95%CI 1.2–5.7; p=0.013) were independent predictors of abdominal wound dehiscence following radical cystectomy.
CONCLUSION: Diabetes mellitus, chronic obstructive pulmonary disease, and postoperative ileus were strongly associated with abdominal wound
dehiscence following radical cystectomy. Both potential preventive and therapeutic interventions may decrease the risk of wound dehiscence.
KEYWORDS: Urinary bladder neoplasms. Postoperative complications. Surgical wound dehiscence. Cystectomy. Risk factors.

INTRODUCTION
Bladder cancer is the second most common urological malignancy, with urothelial carcinoma accounting for approximately
90% of all primary bladder tumors1. The worldwide incidence
rate is 9.5 for men and 2.4 for women (per 100,000 person-years)2. At the time of diagnosis, 70–75% of patients have
a disease localized to the mucosa or submucosa, while 25–30%
of patients have a muscle-invasive tumor3. Radical cystectomy
is the gold standard treatment option for muscle-invasive and
high-risk non-muscle-invasive bladder cancer unresponsive to
intravesical therapy. Radical cystectomy may lead to serious
complications, particularly in the perioperative period. Although
radical cystectomy can be performed with minimally invasive
methods such as laparoscopic and robot-assisted laparoscopic
methods, open radical cystectomy is still the most common
treatment method4,5.
Open radical cystectomy surgery is performed through an
abdominal midline incision. An abdominal wall surgical incision is created by cutting through all layers of the abdominal
wall. The incidence of abdominal wound dehiscence after open

radical cystectomy ranges between 3.5 and 9%6,7. Abdominal
wound dehiscence is a severe postoperative complication of
abdominal surgeries with high morbidity and mortality rates.
Despite technological advancement in materials, by constantly
improving surgical techniques and precautionary measures,
wound dehiscence continues to occur. Moreover, evisceration
may occur as a result of abdominal wound dehiscence, requiring immediate surgical treatment. Wound dehiscence can lead
to an increase in treatment costs, hospitalization, and re-intervention/readmission rates8-10. Several retrospective studies have
been conducted to investigate the risk factors for this complication, but the results are contradictory6,11. This study aimed to
analyze the predictors of the wound dehiscence of the abdominal wall in patients undergoing open radical cystectomy and
urinary diversion.

METHODS
A single-center, retrospective study was conducted. We reviewed
the electronic data and records of the patients with bladder
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cancer who underwent radical cystectomy and urinary diversion
between January 2008 and January 2022 in our department.
The patients were divided into two groups based on the presence of abdominal wound dehiscence. The data related to the
demographics, medical history, and perioperative clinical features were reviewed. Diabetes mellitus (DM), chronic obstructive pulmonary disease (COPD), and hypertension (HT) were
defined as comorbidities and were recorded. Patients smoking
cigarettes in the year before admission for surgery were considered smokers. Postoperative ileus (POI) was defined as the
insertion of a nasogastric tube for nausea, abdominal distension,
vomiting, or failure to tolerate a solid diet in the postoperative
period. The American Society of Anesthesiologists (ASA) scores
were evaluated by the anesthesiologists.
All radical cystectomy and urinary diversion surgeries were
performed with a midline incision. Radical cystectomy included
the bladder, seminal vesicles, and prostate in men and the bladder, uterus, both ovaries, and the anterior vaginal wall in women.
Pelvic lymphadenectomy was performed in all cases, with the
upper limit of lymphadenectomy extending to the common
iliac vessels. Abdominal fascial closure was performed in all
patients by or under the supervision of experienced urologists.
Synthetic absorbable 0 polydioxanone monofilament sutures
with running technique and mass closure method were used
for all fascial closures. Abdominal dehiscence was defined as a
partial or total separation of wound edges after the operation
with or without intact fascia.

body mass index (BMI) was 26.4 kg/m2 (range 18.7–35.4 kg/
m2). Patients with and without wound dehiscence were compared for demographic data, comorbidities, and perioperative
outcomes, as reported in Table 1. Urinary diversion included
Table 1. Patient characteristics.
Wound
dehiscence
(−)
(n=496)

Wound
dehiscence
(+)
(n=43)

p-value

Age (years)

64.2±9.3

65.3±8.9

0.429

BMI (kg/m )

26.3±3.4

27.8±2.3

0.006

456 (91.9)

36 (83.7)

40 (8.1)

7 (16.3)

ASA 1

167(33.7)

4 (9.3)

ASA 2

305 (61.5)

34 (79.1)

ASA 3

24 (4.8)

5 (11.6)

437 (88.1)

37 (86)

25 (5)

5 (11.6)

33 (6.9)

1 (2.6)

Yes

102 (20.6)

7 (16.3)

No

394 (79.4)

36 (83.7)

Yes

89 (17.9)

19 (44.2)

No

407 (82.1)

24 (55.8)

Yes

71 (14.3)

13 (30.2)

No

425 (85.7)

30 (69.8)

Yes

84 (16.9)

25 (58.1)

No

412 (83.1)

18 (41.9)

Yes

38 (7.7)

8 (18.6)

No

458 (92.3)

35 (81.4)

Yes

188 (37.9)

14 (32.6)

No

308 (62.1)

29 (67.4)

Operative time (min)

336±41.4

339±40.6

0.731

Length of hospital stay (days)

15.4±3.7

25.6±3.1

0.001

Characteristics

2

Gender, n (%)
Male
Female

0.067

ASA score, n (%)

0.022

Diversion type, n (%)
Ileal conduit
Studer neobladder
Ureterocutaneostomy

0.225

Hypertension, n (%)
0.507

Diabetes mellitus, n (%)

Statistical analysis
Data were analyzed using SPSS version 20.0 for Windows (SPSS
Inc., Chicago, IL, USA). Determination of statistically significant factors was made by univariate and multivariate analysis.
Statistical analyses were carried out using an unpaired t-test and
the Mann-Whitney U test for univariate analysis. The main
analysis of the study was multivariable analysis. Logistic regression analysis was used to estimate the association between categorical variables and postoperative wound dehiscence, and
multivariate analysis using linear regression was used for the
continuous variables. For each correlation, the odds ratio (OR)
with a 95% confidence interval was calculated and reported.
A p<0.05 was considered statistically significant.

COPD, n (%)
0.006

POI, n (%)
0.001

Previous surgery, n (%)
0.122

Status of smoking, n (%)

RESULTS
Overall, 539 patients who underwent radical cystectomy and
urinary diversion were identified. In descriptive analyses, 492
(91.3%) were male and 47 (8.7%) were female. The mean age
of the patients was 64.2 years (range 22–91 years). The mean

0.003

0.487

BMI: body mass index; ASA: American Society of Anesthesiologists; COPD:
chronic obstructive pulmonary disease; POI: postoperative ileus.
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ileal conduit in 474 (87.9%), ileal neobladder in 31 (5.7%),
and ureterocutaneostomy in 34 (6.3%) patients. The mean
operation time was 337 min (range 210–450 min).
Wound dehiscence was observed in 43 (7.9%) of 539
patients. The median day of diagnosis of wound dehiscence
was 7.4 days (range 5–10 days) after the operation. Notably, 14
(32.5%) patients underwent a surgical revision for abdominal
evisceration. The mean length of hospital stay was significantly
longer in patients with wound dehiscence (25.6±3.1 days vs.
15.4±3.7 days, p<0.001).
The patients in the wound dehiscence group had higher
mean BMI (27.8 vs. 26.3 kg/m2, p=0.006) and ASA score
(p=0.002). History of COPD (30.2 vs. 14.3%, p=0.006), DM
(44.2 vs. 17.9%, p=0.003), previous abdominal surgery (18.6
vs. 7.7%, p=0.014), and POI (58.1 vs. 16.9%, p=0.006) were
also higher in this group. There was no difference between the
two groups in terms of the history of HT, duration of operation, type of urinary diversion, and status of smoking. In the
multivariable regression model, DM (OR 4.9, 95%CI 2.3–
10.1; p<0.001), POI (OR 8.1, 95%CI 4.1–16.5; p<0.001),
and COPD (OR 2.6, 95%CI 1.2–5.7; p=0.013) were independent predictors of abdominal wound dehiscence following
radical cystectomy (Table 2).

DISCUSSION
Although the use of minimally invasive techniques such as laparoscopic and robot-assisted laparoscopic radical cystectomy
has been increased in the past two decades, open radical cystectomy is still the gold standard treatment for muscle-invasive
and high-risk non-muscle-invasive bladder cancer unresponsive to intravesical therapy. Radical cystectomy is a complicated
procedure with a high rate of risk and significant morbidity.
Abdominal wound dehiscence is a rare but laborious postoperative complication after radical cystectomy. Our study indicated the importance of prognostic factors in abdominal wound
dehiscence. The major finding of our study was that POI and
comorbidities such as DM and COPD were the independent
prognostic factors associated with abdominal wound dehiscence.
Table 2. Risk-adjusted analysis of predictors of wound dehiscence
after radical cystectomy.
Odds ratio

95% confidence
interval

p-value

DM

4.9

2.3–10.1

<0.001

COPD

2.6

1.2–5.7

0.013

POI

8.1

4.1–16.5

<0.001

Previous surgery

1.9

0.7–4.9

0.172

Variables

Dehiscence is the partial or complete separation of previously
approximated wound margins caused by a failure of adequate
wound healing. The basis of wound dehiscence is similar to
the causes of inadequate wound healing and includes infection,
increased abdominal pressure, DM, smoking, and obesity12,13.
We found that POI is also an important predictive factor in the
etiology of wound dehiscence since it increases intra-abdominal
pressure in the postoperative period. We found the incidence
of wound dehiscence following radical cystectomy to be 7.8%,
which was similar to that found by the previous studies7,11.
Obesity increases the risk of wound dehiscence. The association between obesity and wound healing has long been
determined in the literature14. We found that patients with a
higher BMI have the highest rates of wound dehiscence. Prior
to surgery, the patient’s nutrition intake should be optimized
to reduce the risk of wound dehiscence. These patients may
benefit from dietary supplementation with vitamins and zinc14.
DM-related microvascular dysfunction may impair regular
blood flow, resulting in poor wound perfusion. Hyperglycemia
also raises the risk of wound infection, which slows the healing process15. In our study, we found that DM was a predictor of wound dehiscence. Preoperative blood glucose control
and postoperative blood glucose level monitoring appear to be
effective in preventing wound complications. Moreover, it is
well established that older patients are at greater risk of complications after radical cystectomy16. However, a large series of
radical cystectomies showed that patients’ age did not predict
postoperative wound complications6,11. Age was not found to
have a significant effect on our cohort. This finding may be
explained by the fact that patients undergoing radical cystectomy are mostly within the same decade of age. Furthermore, a
recent predictive model emphasized the five-factor model (i.e.,
male gender, infection, COPD, smoking, and overweight) for
estimation of the incidence of wound dehiscence risk following radical cystectomy17.
In our study, the risk of wound dehiscence increased in
patients with COPD, which was consistent with the previous studies6. Wound healing may be impaired in patients
with COPD since they have low oxygen levels and are usually
long-term smokers18. Moreover, patients with COPD have a
high risk of postoperative atelectasis and pneumonia, which
may cause intense cough19. This intense cough in the postoperative period causes an increase in intra-abdominal pressure,
which may lead to wound dehiscence. In the treatment of these
patients, regional anesthesia should be used whenever possible
since it provides both postoperative lung rehabilitation and
pain management20. Similar to COPD, smoking can lead to
both impaired wound healing and pulmonary complications
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in the postoperative period. To prevent complications due to
intense cough in the postoperative period, quitting smoking
for 4–6 weeks before the operation reduces postoperative pulmonary complications21.
The type of abdominal closure may play an important role in
wound complications. In our experience, we use slowly absorbable monofilament (polydioxanone) sutures with continuous
technique and mass closure method for abdominal wall closure
after laparotomy. In a Cochrane review of 55 randomized trials
(19,174 patients), no evidence was found that suture absorption
(absorbable vs. nonabsorbable sutures, or slow vs. fast absorbable
sutures), closure method (mass vs. layered), or closure technique
(continuous vs. interrupted) resulted in any difference in the risk
of wound complications22. However, only about one-half of the
included trials (26) enrolled patients who underwent midline
incisions exclusively. Preventive strategies such as negative pressure wound therapy and prophylactic retention sutures in patients
undergoing radical cystectomy seem feasible23,24.
The incidence/definition of POI after radical cystectomy
is highly variable, and the incidence of POI ranges from 1.5
to 23.5%25. POI is characterized by abdominal distention and
bloating, nausea, vomiting, and delayed passage of flatus and
defecation. Increased intra-abdominal pressure due to prolonged
POI causes more strain on the wound margins, causing the
sutures to injure the muscles and fascia. The choice of anesthesia and postoperative analgesia method also affects the development of prolonged POI. It has been shown that patients with
epidural catheters have been found to have reduced recovery
time to return to normal gastrointestinal function26. Moreover,
patients who receive alvimopan (a selective peripherally acting
mu-opioid receptor antagonist) after radical cystectomy had
quicker bowel recovery27.

The study has certain limitations, the most important
being its retrospective nature. Considering the small number
of patients with these risk factors, another limitation is the lack
of information about hypoproteinemia, preoperative steroid
use, and wound infection, which are shown to be risk factors
for wound dehiscence. Another limitation is that although the
same closure technique is used in each patient, this procedure
may be performed by different surgeons.

CONCLUSION
Wound dehiscence is a severe complication with a low incidence but significant morbidity, and it increases treatment costs
and length of hospital stay. In the literature, there is a lack of
evidence about prognostic factors for abdominal wound dehiscence in patients undergoing radical cystectomy. This study adds
new data about the predictors of wound dehiscence risk after
radical cystectomy. We identified POI and comorbidities such
as DM and COPD as independent risk factors for abdominal
wound dehiscence following radical cystectomy. Preoperative
identification of these risk factors and taking necessary precautions may help prevent this challenging complication after
radical cystectomy.
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Investigation of allele frequencies of polymorphic variants
in genes that are related to polycystic ovary syndrome
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SUMMARY
OBJECTIVE: Polycystic ovary syndrome is a hormonal disorder that normally affects women of reproductive age in the range of 18–44 years. This
study aimed to investigate the allelic frequencies of two polymorphisms, IRS rs18012781 and INSR rs1799817, which are suspected to be involved
in polycystic ovary syndrome.
METHODS: The samples were obtained from the patients admitted to the Near East University Hospital, Department of Gynecology and Obstetrics.
The samples were divided into two groups: control and polycystic ovary syndrome groups. Blood samples were collected from 55 women in the control
group and 65 samples from the patient group. DNA from whole blood was obtained. The allelic frequencies of single-nucleotide polymorphisms
were determined using real-time PCR. Results were presented as the heterozygous and homozygous state of the single-nucleotide polymorphisms.
RESULTS: There were no significant differences in the allelic frequencies of the single-nucleotide polymorphisms between the patient and control
groups. Further statistical analysis investigating the INSR Tm using the Mann-Whitney U test value revealed that there was no difference in the
homozygous and heterozygous state of INSR rs1799817. The result of this study showed that there was no statistically significant difference between
the allelic frequencies of IRS1 rs1801278 and INSR rs1799817 between the patient and control groups.
CONCLUSION: These single-nucleotide polymorphisms do not seem to modify the risk of polycystic ovary syndrome, and they cannot be used as a
marker in clinical circumstances to evaluate the possible occurrence of polycystic ovary syndrome.
KEYWORDS: Polymorphism, genetic. Polycystic ovary syndrome. Insulin resistance. Genetic testing.

INTRODUCTION
Polycystic ovary syndrome (PCOS) is one of the underdiagnosed and underrated medical conditions that affect women
around the world. PCOS is a heterogeneous condition that
causes intense endocrine and reproductive malfunction. It commonly affects women of reproductive age in the range of 18–44
years. The gross effects of this condition can lead to hormonal
complexities, such as dysfunctional menstrual cycles that may
lead to infertility, obesity, hirsutism, and acne. The diagnosis
of PCOS is performed following the Rotterdam Criteria and
the Androgen Excess Society Criteria1. Furthermore, PCOS is
associated with metabolic abnormalities as well as obesity2,3.
However, management of this syndrome varies based on
observable symptoms. PCOS is usually not diagnosed unless
the patient encounters other related medical challenges, such
as alopecia, hirsutism, androgenic acne, or infertility4.
PCOS is shown to be clustered in families. Numerous studies
are carried out to identify the ultimate etiology and the genetic
background of PCOS5. However, the molecular regulation of

this disease is not well understood. All the genes that function
in oogenesis and ovulation may have a role in the development
of PCOS. Some of these genes are the luteinizing hormone/choriogonadotropin receptor (LHCGR), estrogen receptor (ER), and
androgen receptor (AR). In addition to these genes involved in
gametogenesis, genes involved in insulin homeostasis, such as
insulin receptor substrate 1 (IRS1) and insulin receptor (INSR),
contribute to the pathogenesis of PCOS6. Furthermore, recent
studies revealed that single-nucleotide polymorphisms (SNPs)
may be important for evaluating PCOS susceptibility. Therefore,
this study aimed to investigate the allelic frequencies of SNPs
within genes associated with PCOS.

METHODS
Sample collection
Ethical approval was granted by the Institution Review Board
of Near East University (YDU/2019/67-784). The samples
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required for this study were obtained from patients of Near East
University Hospital, Department of Obstetrics and Gynecology.
Informed consent was obtained from each patient. Clinical
information of the patient was collected, and body mass indexes
were reported. The samples to be studied were divided into two
groups: the control group consisting of normal ovulation and
non-obese women, and the patient group involving non-obese
patients with PCOS. Blood samples were collected from 55
women in the control group and from 65 women included in
the patient group. DNA from whole blood was obtained. The
allelic frequencies of SNPs in two genes associated with PCOS
were determined using real-time PCR.

were analyzed using the high-resolution melting (HRM) method,
and the thermal cycler software was used to obtain the cycle of
threshold (Ct) and melting temperature (Tm) values.

Statistical analysis
Statistical packages for the social sciences (SPSS version 10, Chicago,
IL, USA) were used in this study. Descriptive statistics and an independent sample test of the Mann-Whitney U test were performed.
The results were considered statistically significant if p≤0.05.

RESULTS
This study was designed to investigate the allelic frequencies for the
polymorphic variant genes that are associated with PCOS. A total
number of 120 blood samples were collected. Of these, 65 were
diagnosed with PCOS and 55 were included in the control group,
who did not present any signs of PCOS. The average age was 20
years and the average body mass index for all the patients and the
control group was 17. The PCOS patients were diagnosed by correcting their hormonal levels as well as by vaginal ultrasonography.
For each amplification, the cycle of threshold (Ct) was recorded.
Ct indicates the total amount of cycle required for the fluorescent
signal to cross the threshold. Likewise, for each amplification,
melting temperature (Tm) values were recorded. Tm represents the
melting temperature when the DNA is 50% double-stranded and
50% single-stranded. In HRM analysis, following PCR amplification, the amplicons produced are subjected to a gradual melting
analysis. This enables the emission of fluorescence that is detected
by real-time PCR equipment. These melt curves have different
shapes due to the differences in the Tm values.
In this study, a total of 79.3% of the patients were
shown to be homozygous for IRS1 rs1801278, respectively (Figure 1, Tables 3 and 4). There was no significant

DNA extraction from blood samples
DNA from each sample was extracted using an Invitrogen pure
link genomic DNA mini kit (Invitrogen, USA) following the
manufacturer’s protocol. The concentration of the DNA was
measured using NanoDrop (Thermo Scientific, Pittsburg, USA)
at a wavelength of 260 nm (OD260). The purity and quality
were evaluated by the 230/260 ratio.

PCR amplification
Real-time PCR was conducted in order to identify the allelic frequencies at the particular SNP sites of the polymorphic genes, IRS1
and INSR, which are associated with PCOS. Primer sequences are
listed in Table 1. The reaction mixture consisted of 5 μl of master
mix (LightCycler 480 SYBR Green, Roche), 0.8 μl of both forward and reverse primer (Table 1, final concentration of 0.25 μM),
0.6 μl of MgCl2, and 0.8 μl of H2O were included in the reaction
mixture. A volume of 2 μl of the extracted DNA was added to
each reaction. All the PCRs were set up in a laminar flow hood
in order to avoid contamination. The PCR condition is shown in
Table 2. The allelic frequencies of the two SNPs within two genes
Table 1. Details of primers used.
Primer name

Sequence (forward primer)

Sequence (reverse primer)

IRS1 rs1801278

GGAAGAGACTGGCACTGAGG

CTGACGGGGACAACTCATCT

INSR rs1799817

GGTGAAGACGGTCAACGAGT

AGAAAGGGAAGGGTCAGGAA

Table 2. PCR cycling conditions used in the amplification of IRS and INSR sites.
PCR conditions

Denaturation

Annealing

Extension

HRM
95 for 1 h

Temperature/time

95 for 10 min

95 for 10 s

72 for 25 s

40 for 1 h
65 for 1 s
97 for 1 s

Cycle

1

40
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Figure 1. (A) PCR-HRM image showing melting curve analysis of the PCR products of the homozygote samples for IRS1 rs1801278. (B) PCR-HRM
image showing melting curve analysis of the PCR products of the homozygote samples for different alleles of IRS1 rs1801278.

A.

B.

A

B

Table 3. Heterozygosity status with the Ct and Tm values for IRS1 rs1801278 and INSR rs1799817 in polycystic ovary syndrome patients.
Patients code

IRS1 Ct

IRS1 Tm

Heterozygosity

INSR Ct

INSR Tm

Heterozygosity

1

27.13

91.5

Homozygous

23.7

85.8

Homozygous

2

25.22

91.4

Homozygous

23.04

86.2

Homozygous

3

25.7

92.1

Homozygous

25.8

86

Homozygous

4

30.98

78.9

Homozygous

27.2

86

Homozygous

5

31.37

78

Homozygous

27.8

87.4

Homozygous

6

24.99

91.4

Homozygous

26.1

84.6

Homozygous

7

29.44

83.6

Homozygous

29.94

87.36

homozygous

8

28.22

83.3

Homozygous

36.7

86.3

Heterozygous

9

22.8

91.2

Heterozygous

22.5

85.7

Homozygous

10

32.75

92

Homozygous

28.9

86.7

Homozygous

11

29.7

78.7

Homozygous

24.26

86.4

Homozygous

12

25.85

91.8

Homozygous

23.1

86.1

Homozygous

13

29.33

91.2

Homozygous

23.1

85.4

Homozygous

14

25.48

91.3

Homozygous

23.49

85.8

Homozygous

15

31.31

76.5

Homozygous

22.75

86.1

Homozygous

16

28.02

91

Heterozygous

23.4

86

Homozygous

17

22.27

92.3

Heterozygous

23.58

85.9

Homozygous

18

31.99

77.9

Homozygous

22.1

90.1

heterozygous

19

30.29

79

Homozygous

26.3

85.8

Homozygous

20

23.93

91.6

Homozygous

24.2

86.5

Homozygous

21

30.52

78.1

Homozygous

24.05

86.1

Homozygous

22

22.2

92.19

Heterozygous

23.6

85.7

Homozygous

23

30.47

79.1

Homozygous

23.36

86.1

Homozygous

24

29.36

78.9

Homozygous

23.7

85.9

Homozygous
Continue...
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Table 3. Continuation.
Patients code

IRS1 Ct

IRS1 Tm

Heterozygosity

INSR Ct

INSR Tm

Heterozygosity

25

26.5

92.02

Homozygous

22.4

85.6

Homozygous

26

No result

No result

No result

35.4

86.4

Homozygous

27

31.96

78.4

Homozygous

24.77

85.6

Homozygous

28

29.85

79.1

Homozygous

23.35

86.1

Homozygous

29

No result

No result

No result

22.3

86

Homozygous

30

No result

No result

No result

28.1

86.2

Homozygous

31

29.48

78.5

Homozygous

27.7

85.9

Homozygous

32

31.8

78.7

Homozygous

27.5

86

Homozygous

33

No result

No result

No result

23.5

86

Homozygous

34

30.91

78.5

Homozygous

26.6

85.7

Homozygous

35

29.65

91.7

Homozygous

26.9

86.2

Homozygous

36

32.07

78.4

Homozygous

26.7

86.5

Homozygous

37

31.99

85.62

Homozygous

23

86.3

Homozygous

38

31.68

86.04

Homozygous

25.8

87.3

Homozygous

39

30.42

91.6

Homozygous

25.77

87.1

Homozygous

40

24.47

83.6

Homozygous

23

85.9

Homozygous

41

No result

No result

No result

24.1

85.7

Homozygous

42

27.2

91.74

Homozygous

22.63

85.7

Homozygous

43

25.85

91.6

Homozygous

23.5

85.8

Homozygous

44

25.15

91.5

Homozygous

23

86

Homozygous

45

No result

No result

No result

23.7

86.6

Homozygous

46

25.85

90.7

Heterozygous

23

84.9

Homozygous

47

27.4

91.6

Homozygous

24.3

84.6

Homozygous

48

31.77

82

Homozygous

29.34

87.1

Homozygous

49

23.88

91

Homozygous

23.3

84.9

Homozygous

50

24.15

91.9

Heterozygous

24.1

84.8

Homozygous

51

26.35

91.6

Homozygous

28.89

87.1

Homozygous

52

24.04

83.8

Homozygous

23.15

86

Homozygous

53

25.7

91.6

Homozygous

26.41

61.3

Homozygous

54

25.98

91.5

Homozygous

25.36

61.7

Homozygous

55

25.83

91.6

Homozygous

27.72

61.5

Homozygous

56

26.6

91.1

Homozygous

22.8

85.9

Homozygous

57

25.65

92.1

Homozygous

23.4

85.9

Homozygous

58

26.36

92.2

Homozygous

22.9

85.9

Homozygous

difference between the homozygote and heterozygote status of IRS1 rs1801278 when the patient group was compared with the control group. Furthermore, the heterozygosity of INSR rs1799817 did not show any significant
difference between the patient group and the control group
(p=0.059, Tables 3 and 4).

DISCUSSION
PCOS is one of the most common endocrine disorders affecting women of reproductive age. PCOS is one of the leading
causes of infertility. Genetic and environmental factors tend
to influence the complexity of PCOS (Figure 2). A number of
studies have shown that genes and proteins are overexpressed
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Table 4. Heterozygosity status with the Ct and Tm values for IRS1 rs1801278 and INSR rs1799817 in control group.
IRS1 Ct

IRS1 Tm

Genetic
conditions

INSR Ct

INSR Tm

Genetic conditions

1

No result

No result

No result

23.5

87.5

Homozygous

2

27.72

83.8

Homozygous

24.5

85.4

Homozygous

3

29.94

82.6

Homozygous

22.7

86.3

Homozygous

4

30.74

78.6

Homozygous

23.2

85.9

Homozygous

5

31.1

78.4

Homozygous

24

90.94

Heterozygous

6

25.88

92.1

Homozygous

29.29

87.23

Homozygous

7

26.5

92.26

Homozygous

23.2

85.9

Homozygous

8

32.27

78.5

Homozygous

24.1

85.9

Homozygous

9

27.3

91.47

Homozygous

22.83

85.8

Homozygous

10

27.2

92

Homozygous

23.01

85.9

Homozygous

11

26.09

92

Homozygous

33.15

87.3

Homozygous

12

26.21

91.4

Homozygous

28.76

87

Homozygous

13

30.35

82.38

Homozygous

27.1

87.56

Homozygous

14

25.92

91.6

Homozygous

25.69

62.8

Heterozygous

15

21.91

91.4

Homozygous

25

84.8

Homozygous

16

24.4

91.7

Homozygous

24.7

85

Homozygous

17

25.3

92.4

Homozygous

24.9

84.5

Homozygous

18

24.5

92.2

Homozygous

24.1

85.6

Homozygous

19

24.86

91.9

Homozygous

22.4

85.7

Homozygous

20

35.17

77.9

Homozygous

23

84.8

Homozygous

21

24.67

91.4

Homozygous

25

84.7

Homozygous

22

23.42

91.3

Homozygous

23.3

84.7

Homozygous

23

25.92

91.4

Homozygous

23.9

84.2

Homozygous

24

28.74

91.6

Homozygous

23.2

85

Homozygous

25

26.01

91.7

Homozygous

25.91

62.54

Homozygous

26

25.02

91.8

Homozygous

25.36

63.9

Heterozygous

27

25.11

99.9

Homozygous

26.7

63

Homozygous

28

25.38

91.6

Homozygous

24.95

62.9

Heterozygous

29

26.8

91.7

Homozygous

26.41

63.3

Homozygous

30

29.35

83.2

Homozygous

24.96

85.6

Homozygous

31

30.33

83.2

Homozygous

27.88

87.56

Homozygous

32

20.99

87.6

Heterozygous

29.41

86.84

Homozygous

33

No result

No result

No result

29.5

87.36

Homozygous

34

30.13

83.9

Heterozygous

35

26.8

91.8

Homozygous

28.59

87.3

Homozygous

36

25.85

91.8

Homozygous

31.16

87.2

Homozygous

37

25.46

91.6

Homozygous

26.47

86.9

Homozygous

38

22.55

91.7

Heterozygous

23.61

62.6

Homozygous

39

26.8

91.4

Homozygous

28.17

86.9

Homozygous

40

25.63

91.5

Homozygous

29.22

86.7

Homozygous

41

No result

No result

No result

No result

No result

No result

42

25.55

91.6

Homozygous

29.06

87.1

Homozygous

43

30.63

82.8

Homozygous

28.7

87.62

Homozygous

44

29.51

82.8

Homozygous

23.6

87.2

Heterozygous

45

21.49

84.1

Homozygous

22.99

86

Homozygous

46

29.96

83.3

Homozygous

23.27

86.1

Homozygous

47

22.97

83.9

Homozygous

22.32

85.8

Homozygous

Patients code

Homozygous
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Figure 2

PCOS patients
Genetic causes
Epigenetics

SNPs

Environmental causes
Gene expression

Insulin resistance genes
Steroidogenesis genes
FSHR, LHR genes

Hormonal abnormalities

Endometrial abnormalities
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Figure 2. Flowchart diagram of causes of polycystic ovary syndrome.

or underexpressed in samples from PCOS patients. One of
the examples of these is the androgen receptors that have been
shown to be overexpressed in the endometrial samples obtained
from PCOS patients. Furthermore, MKI67, BCL2/BAX, and
FASLG/FAS were overexpressed in endometrium samples of
PCOS patients. Moreover, these expression patterns were positively correlated with the levels of fasting insulin and negatively correlated with the levels of DHEA-S. Thus, endometrial homeostasis is associated with the levels of fasting insulin
and DHEA-S that can also be correlated with the expression
of the mentioned proteins7. Studies have shown that PCOS
patients have high resistance to insulin. Insulin receptor genes,
such as IRS1 and INSR, are among the key genes that can be
associated with the pathogenesis of PCOS. IRS1 and INSR
polymorphisms have tendencies to participate in problems
with insulin signaling8. In this study, we aimed to investigate
the heterozygosity status of two SNPs within IRS1 and INSR
genes that may have an increased risk of PCOS.
In this study, the homozygosity and heterozygosity status of the SNPs within IRS1 and INSR genes were analyzed
using Tm. The statistical differences were investigated using
the Mann-Whitney U test. The results of this study showed
that the heterozygosity and homozygosity status of INSR
showed no significant difference between the control and
patient groups. Similarly, another study reported no significant
differences between the SNPs investigated within the IRS1
and INSR genes in 48 Iranian women diagnosed with PCOS
and 52 women in the control group. Furthermore, the same
research group reported no association of IRS1 polymorphism
in PCOS patients and controls in Spain9. Similarly, genomewide association studies have failed to show the link between
the polymorphism of IRS1 and PCOS in Han Chinese population10. Moreover, further studies reported no association
between SNPs within INS, INSR, IRS1, IRS2, PPAR-G, and
CAPN10 genes and PCOS11.

In contrast, one study reported significantly different frequencies of IRS1 Gly972Arg polymorphism in PCOS and the
control subjects in Turkish population12. Furthermore, another
study was conducted to determine the frequency of polymorphism for the IRS1 at codon 972 in women with PCOS in
South Italy, consisting of 65 women with PCOS and 27 agematched healthy women. They reported that there was a significant difference in the frequencies of Gly972Arg present
in PCOS patients compared to controls. Furthermore, Tang
et al. performed a comprehensive meta-analysis consisting of
more than 4,000 subjects and reported that the AA/GA genotype of IRS1 rs1801278 increased the susceptibility of PCOS
when compared to the homozygote GG genotype. Similarly,
a meta-analysis by Ruan et al. reported that the presence of
the A allele significantly increased the risk of PCOS. They further recorded no significant association observed in the IRS2
Gly1057Asp polymorphism13.
Further studies also investigated the genotypes of INSR
rs1799817 in relation to susceptibility of PCOS in Saudi Arabia,
reporting that the homozygous allele was significantly higher
compared to the control group14. Similarly, Chen et al.15 also
reported a significant difference in INSR rs1799817 genotypes
in nonobese patients with PCOS compared to the controls.

CONCLUSION
Allelic frequencies of genes IRS1 rs1801278 and INSR
rs1799817 involved in PCOS recorded no significant difference in the study population. One of the limitations of this
study was the small sample size. It is a possibility that, with
the increased number of PCOS patients and control group, the
heterozygosity status may have shown significant differences.
Furthermore, we were able to only analyze a small number of
polymorphisms. It would have been ideal to have a genomewide investigation using next-generation sequencing (NGS)
techniques. However, the results of this study are crucial to
associate the insulin-related genetic polymorphisms with the
PCOS patients. Furthermore, one of the most important
strengths of this study was the statistical analysis techniques
used. The results of this study form the basis of future studies,
especially in newly developed countries where newer technologies such as NGS are out of reach.
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Fatigue and primary sarcopenia in geriatric patients
Veysel Suzan1* , Bahar Bektan Kanat1 , Hakan Yavuzer1

SUMMARY
OBJECTIVE: This study aimed to investigate the frequency of fatigue in geriatric patients with primary sarcopenia and to evaluate the relationship
between fatigue and symptoms such as depression and sleepiness.
METHODS: This case-control study was conducted between December 2020 and August 2021 in the geriatrics outpatient clinic of Istanbul UniversityCerrahpasa. The European Working Group on Sarcopenia in Older People 2 criteria were considered for the diagnosis of sarcopenia. Demographic
data, accompanying chronic diseases, comprehensive geriatric assessments, and laboratory values of the patients were noted. Scales used to assess
fatigue in all participants include Fatigue Assessment Scale, Fatigue Severity Scale, and Fatigue Impact Scale and associated symptoms include Geriatric
Depression Scale and Epworth Sleepiness Scale.
RESULTS: The mean (standard deviation) age was 75.3 (7.1) for 51 primary sarcopenia (38 female) patients and 73.5 (5.8) for 51 control (37 female)
patients. There was no significant difference between the two groups in terms of gender and age (p=0.822, p=0.171). The prevalence of hypertension
was higher, and the level of education was lower in the sarcopenic group than in the nonsarcopenic group (p=0.017, p=0.013). Fatigue Assessment
Scale, Fatigue Severity Scale, Fatigue Impact Scale total, Fatigue Impact Scale cognitive, Fatigue Impact Scale physical, and Fatigue Impact Scale social
questionnaire scores were significantly higher in the sarcopenic group (all p<0.001). The Geriatric Depression Scale score was statistically higher in
the sarcopenic group; however, there was no significant difference in the Epworth Sleepiness Scale score between the two groups (p=0.014, p=0.072).
Multivariate analysis was performed on education level, hypertension, fatigue questionnaires, and Geriatric Depression Scale, which were found to
be significant in the univariate logistic regression analysis. In the multivariate logistic regression analysis, only the Fatigue Impact Scale total was
determined to be associated with sarcopenia [odds ratio 1.161, 95% confidence interval (1.084–1.242)].
CONCLUSION: In primary sarcopenia, there is mental and social fatigue as well as physical fatigue. Therefore, the prevention and treatment of
sarcopenia in geriatric patients is important.
KEYWORDS: Sarcopenia. Fatigue. Depression. Sleepiness.

INTRODUCTION
With advancing age, various degrees of loss in body functions
occur. Muscle loss in the elderly is one of the most important
natural processes. The third decade for muscle mass was accepted
as the turning point, and 27 years was indicated as the threshold
at which skeletal mass began to be negatively correlated with age
among both men and women1. The European Working Group
on Sarcopenia in Older People (EWGSOP) updated the 2010
sarcopenia definition in 2019. According to the decisions taken
in EWGSOP2, the primary parameter of sarcopenia is low muscle strength. Sarcopenia is probable when low muscle strength is
detected. By adding “low muscle mass” to this, the diagnosis of
“sarcopenia” is made2. Sarcopenia can cause an increase in the
risk of falls and fractures due to falls, deterioration in activities
of daily living, movement disorders, increased hospitalization,
decreased quality of life, and even death. As can be seen, sarcopenia is associated with many adverse conditions in the elderly
and can be considered a marker of frailty3,4.

Fatigue can be defined as “an overwhelming, debilitating,
and persistent feeling of burnout that reduces the person’s
ability to perform activities of daily living, including working effectively and performing customary family and social
duties”5. The 50% concordance in idiopathic chronic fatigue
in monozygotic twins suggests that both genetic and environmental factors are important in the pathogenesis6. Fatigue is
common, with a rate of approximately 20% in the general population7. Researchers have investigated the relationship between
fatigue and many diseases and revealed that this rate increases
up to 50% in cancer, chronic infections, autoimmune, and
neurological diseases in which the immune system is affected8.
The geriatric population is at higher risk of fatigue due to both
physiological changes and comorbid conditions.
This study aimed to investigate the frequency of fatigue in
geriatric patients with primary sarcopenia and to evaluate the
relationship between fatigue and symptoms such as depression
and sleepiness in these patients.
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METHOD
This prospective, case-control study was conducted between
December 2020 and August 2021 in the geriatrics outpatient
clinic of Istanbul University-Cerrahpasa, Cerrahpasa Medical
Faculty. The Ethics Committee of the Cerrahpasa Medical
Faculty approved the study protocol (09.09.2020-117341) and
written informed consent for study participation was obtained
from all participants.

Study population and setting
A total of 102 patients, 51 patients with primary sarcopenia
and 51 controls, who applied to our geriatrics outpatient clinic,
were included in this study. Demographic data, accompanying chronic diseases, and laboratory values of the patients were
noted. In addition, comprehensive geriatric evaluations of the
patients were performed.
Patients with probable secondary sarcopenia (being bedbound, advanced organ failure, malignancy, malnutrition, HIV
infection, rheumatoid arthritis, malabsorption, and steroid use)
and active infection were excluded from the study. Dementia
was excluded as it may make it difficult to cooperate to the
questionnaires. Due to the effect of depression on fatigue,
patients who were already diagnosed with depression or who
were diagnosed with depression during our clinical evaluation
were not included in the study.

Sarcopenia diagnosis
The EWGSOP2 criteria were considered for the diagnosis of
sarcopenia and cutoff values2. For the diagnosis of sarcopenia,
a handgrip strength test is performed initially. If low muscle
strength is detected, it is considered “probable sarcopenia.”
Afterward, muscle mass is measured, and in case of low muscle
mass, it is considered “sarcopenia.” If low muscle strength and
slowed walking speed are added to muscle mass, it is defined
as “severe sarcopenia.” For a positive handgrip strength test,
the cutoff value was accepted as 27 kg for men and 16 kg for
women. Bioelectrical impedance analyzer device (Tanita Body
Composition Analyzer® TBF-300 model, Tanita Co., Tokyo,
Japan) was used to measure skeletal muscle mass index (SMMI)
in kg/m2 after 12 h of fasting and its cutoff value was <7.0 kg/
m2 in males and <5.5 kg/m2 in females. The cutoff value of the
gait speed was accepted as ≤0.8 m/s2.

Fatigue Questionnaires and Geriatric Assessment
Fatigue Severity Scale (FSS): It is a nine-item questionnaire.
By evaluating the last week’s process, the participant is asked
nine questions. As an answer, the participant is asked to give a
score between 1 and 7 for each item: 1 signifies strong discord,

and 7 signifies strong harmony. The total score is divided by
9, and if it is ≥, the participant is considered to have fatigue.
The FSS was developed by Krupp et al. and the Turkish validation was performed by Gencay-Can and Can9,10.
Fatigue Impact Scale (FIS): It determines the physical, cognitive, and social effects of fatigue in the last month. It consists
of 40 questions in total: cognitive effects are evaluated with 10
questions, social effects are evaluated with 10 questions, and
psychosocial effects are evaluated with 20 questions. Each question is read to the participants and asked to give the most suitable value between 0 (no problem) and 3 (very big problem).
Each field is evaluated separately. The FIS was first developed
by Fisk et al. in 1994, and its Turkish validation was done by
Armutlu et al.11,12.
Fatigue Assessment Scale (FAS): FAS, consisting of a total
of 10 questions, 5 of which are about physical fatigue and 5
about mental fatigue, was designed by De Vries et al.13. Each
option is read to the participants and asked to answer each question on a scale of 1–5, with 1 indicating never and 5 always.
The total score ranges from 10 to 50. A score between 22 and
50 indicates fatigue.
Epworth Sleepiness Scale (ESS): This scale consists of
eight questions developed to determine daytime sleepiness14.
A Turkish validity and reliability study was also conducted15.
Considering the last month, the probability of napping is
questioned in a total of eight different daily situations. Each
condition is read to the patient individually and asked to give
a value between 0 (I never sleep) and 3 (I probably sleep).
The value given to each state is summed up numerically, the
maximum score is 24, and the higher score indicates more
daytime sleepiness. Value of >10 is considered abnormally
increased daytime sleepiness.
Geriatric Depression Scale (GDS): It was developed by
Yesavage et al.16. The Turkish validation of the short form of
the GDS was performed by Durmaz et al.17. The participant
is asked 15 questions to be answered as yes or no. The numerical value given to each question is summed up; a maximum of
15 points can be obtained, and the higher the scale score, the
higher the depressive state. Value of ≥5 is considered increased
depressive mood.
Mini-Mental State Examination (MMSE): The MMSE
used to screen for cognitive disorders was designed by Folstein
et al.18. Turkish validation of the MMSE was performed by
Güngen et al.19. In the MMSE, the participant is asked to
answer questions about orientation, recording memory, attention-calculation, recall, and language. It is evaluated out of a
total of 30 points. Score of <24 points is considered decreased
cognitive function.
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Mini Nutritional Assessment (MNA): This test was developed in the 1990s and is approved for use in hospitals, clinics,
and nursing homes in the geriatric population aged 65 years
and above. In the first part of the MNA form, there are six questions evaluating food consumption, weight loss, mobility, stress
or acute illness, the presence of neuropsychological problems,
and body mass index. In the second part of the MNA form,
questions about dietary habits, medical history, drug use, and
subjective evaluation of health are asked, and anthropometric
measurements are recorded. The highest score is 30; score of
≤17 points is considered malnutrition20.

Statistical analysis
Pearson’s chi-square test and Fisher’s exact test were used
to compare categorical variables. The Student’s t-test was
used to compare numerical variables. Spearman’s correlation analysis was used to evaluate the relationship between
sarcopenia, fatigue questionnaires, and comprehensive geriatric assessment tests. In the study, FAS, FSS, FIS total,
GDS, hypertension, and level of education were analyzed
first with the univariate logistic regression (LR) method and
then variables that were found to be significant were analyzed with the stepwise multivariate LR method. The results
were evaluated at 95% confidence interval and p<0.05 significance level. The IBM SPSS-20 (Statistical Package for
Social Sciences, Chicago, IL, USA) package program was
used for statistical analysis.

RESULTS
Of the 51 patients with sarcopenia, 38 were female and the
mean (standard deviation) age was 75.3 (7.1) years, while in
the control group with 51 patients, 37 were female and the
mean (standard deviation) age was 73.5 (5.8) years. There was
no significant difference between the two groups in terms of
gender and age (p=0.822, p=0.171). When compared in terms
of education level, the rate of being a high school graduate was
statistically significantly lower in the sarcopenia group (p=0.013).
Of the chronic diseases, only hypertension was seen statistically
significantly more frequent in sarcopenic patients than in nonsarcopenic patients (p=0.017). When the laboratory levels were
examined, no significant difference was found between the two
groups in terms of hemoglobin, TSH, hemoglobin A1c, and
25-hydroxyvitamin D levels (p=0.061, p=0.906, p=0.133, and
p=0.113, respectively). Details of patients’ demographic data
and chronic diseases are given in Table 1.
The FAS, FSS, FIS total, FIS cognitive, FIS physical, and
FIS social questionnaire scores were statistically significantly
higher in the sarcopenic group (all p<0.001). When we accept
that >22 points have fatigue according to the FAS questionnaire, 44 patients in the sarcopenia group and 26 patients
in the control group had fatigue (p<0.001). Considering ≥4
points having fatigue according to the FSS questionnaire,
32 patients in the sarcopenia group and 12 patients in the
control group had fatigue (p<0.001). While the GDS score
was statistically higher in the sarcopenic group, there was

Table 1. Demographic data and chronic diseases of patients.
With sarcopenia

Without sarcopenia

51

51

38/13

37/14

75.3 (7.1)

73.5 (5.8)

0.171

46/5

36/15

0.013

Body mass index*

28.2 (5.2)

28.7 (4.8)

0.604

Hypertension

47 (92%)

38 (74%)

0.017

Diabetes mellitus

Number of patients
Gender (female/male)
Age

*

Education (elementary/high school)

p-value

0.822

20 (39%)

16 (31%)

0.407

Heart failure

5 (9%)

1 (2%)

0.205

Osteoporosis

8 (16%)

4 (8%)

0.219

Hypothyroidism

9 (18%)

9 (18%)

1.000

Asthma

3 (6%)

2 (4%)

0.647

Hyperlipidemia

8 (16%)

13 (25%)

0.221

Chronic obstructive pulmonary disease

5 (10%)

5 (10%)

0.184

Chronic kidney disease

4 (8%)

4 (8%)

1.000

Benign prostatic hyperplasia

7 (14%)

3 (6%)

0.183

Data are shown as mean (standard deviation). Statistically significant p-values are indicated as bold.
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no significant difference in the ESS score between the two
groups (p=0.014 and p=0.072). Muscle strength, muscle mass,
and walking speed were lower in the sarcopenia group (all
p<0.001). The details of the comprehensive geriatric evaluation and fatigue questionnaire results of the sarcopenia and
control group are given in Table 2. Fatigue survey results of
the sarcopenia group and control group are shown in Figure 1.
GDS and ESS results of the sarcopenia group and control
group are shown in Figure 2.
The FAS, FSS, FIS total, GDS, hypertension, and education level were statistically significant in univariate LR analysis
(p<0.001, p<0.001, p<0.001, p=0.017, p<0.001, and p=0.017,
respectively). In the multivariate LR analysis performed on these
parameters, which were significant in the univariate analysis,
only the FIS total was significant [odds ratio (OR) 1.161, 95%
confidence interval (CI) 1.084–1.242]. Details of the regression analysis are given in Table 3.

Figure 1. Fatigue survey results of sarcopenia and control groups.

DISCUSSION
To the best of our knowledge, this is the first study to evaluate the relationship between primary sarcopenia and fatigue,
sleepiness, and depression. Diabetes mellitus, hypothyroidism,
chronic heart failure, chronic obstructive pulmonary disease,
vitamin D deficiency, or anemia can be counted as some of the
secondary causes of fatigue. In this study, the fact that there
was no difference between the two groups in terms of these
diseases or conditions enabled us to rule out other causes of
fatigue other than sarcopenia. Thus, we were able to evaluate
sarcopenia as the primary cause of fatigue.

Figure 2. Geriatric Depression Scale and Epworth Sleepiness Scale
results of sarcopenia and control groups.

Table 2. Comprehensive geriatric evaluation and fatigue questionnaire results of patients.
With sarcopenia (n=51)

Without sarcopenia (n=51)

p-value

Mini-Mental State Examination

27.0 (1.8)

27.6 (1.3)

0.076

Mini Nutritional Assessment

24.6 (2.9)

26.0 (2.8)

0.017

SARC-F

4.0 (2.3)

1.5 (1.5)

<0.001

Grip strength (kg)

15.6 (4.8)

24.9 (8.2)

<0.001

Skeletal muscle mass index (kg/m )

6.1 (0.5)

6.7 (0.7)

<0.001

Gait speed (m/s)

0.7 (0.2)

0.9 80.3)

<0.001

Fatigue Assessment Scale

28.2 (6.6)

23.1 85.6)

<0.001

Fatigue Severity Scale

4.5 (1.7)

2.9 (1.6)

<0.001

2

Fatigue Impact Scale total

89.1 (21.6)

59.8 (13.8)

<0.001

FIS cognitive

20.0 (5.7)

14.3 (4.4)

<0.001

FIS physical

24.8 (6.5)

16.1 (5.4)

<0.001

FIS social

59.8 (13.8)

44.3 (13.2)

<0.001

Epworth Sleepiness Scale

5.0 (3.9)

3.7 (3.3)

0.072

Geriatric Depression Scale

3.9 (2.7)

2.6 (2.4)

0.014

SMMI: skeletal muscle mass index. Data are shown as mean (standard deviation). Statistically significant p-values are indicated as bold.
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Table 3. Univariate and stepwise multivariate logistic regression analysis for factors associated with sarcopenia.
Univariate LR

Multivariate LR

Odds ratio (95%CI)

p-value

Odds ratio (95%CI)

p-value

Fatigue Assessment Scale

1.143 (1.064–1.229)

<0.001

1.001 (0.873–1.147)

0.989

Fatigue Severity Scale

1.713 (1.334–2.200)

<0.001

0.689 (0.392–1.208)

0.193

Fatigue Impact Scale total

1.111 (1.068–1.157)

<0.001

1.161 (1.084–1.242)

<0.001

Geriatric Depression Scale

1.218 (1.035–1.434)

0.017

0.807 (0.603–1.080)

0.150

Hypertension

4.020 (1.211–13.339)

<0.001

1.826 (0.395–8.435)

0.441

Education

0.261 (0.087–0.785)

0.017

0.596 (0.107–3.327)

0.556

LR: logistic regression; CI: confidence interval. Statistically significant p-values are indicated as bold.

This study revealed that the incidence of sarcopenia decreased
as the level of education increased. In fact, this result is not
surprising since educated individuals pay more attention to a
balanced diet and physical activities, do not delay hospital visits, and try to apply physician recommendations more carefully. Although we excluded malnutrition as the cause of secondary sarcopenia when designing the study, the MNA scores
were found to be significantly lower in the sarcopenic group.
This may be because the sarcopenic group might be taking
foods with less protein content.
Vlietstra et al. applied the fatigue scales to 157 patients
with osteoarthritis or rheumatoid arthritis, divided the patients
into groups with and without sarcopenia, and found no significant difference between the groups in terms of fatigue21. In a
study evaluating the relationship between sarcopenia and its
components and fatigue, no significant relationship was found
between sarcopenia and fatigue. However, a significant relationship was found between decreased hand grip strength and
walking speed and fatigue22. In our study, however, in addition
to hand grip strength and walking speed, which are the components of sarcopenia, there was also a significant relationship
between sarcopenia and fatigue. The fact that the FIS total was
significant in the multivariate regression analysis of our study
may be due to the elaboration of fatigue as a result of the 40
questions in the FIS total.
In the literature, inflammatory immune response and
pro-inflammatory cytokine levels have been associated with
fatigue in various diseases23. Since sarcopenia is an inflammatory condition, pro-inflammatory cytokines involved in the
pathogenesis of sarcopenia may cause fatigue24.
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The limitations of our study are that it is a case-control
study and the number of study participants is low.

CONCLUSION
Fatigue is a condition with an increased frequency in sarcopenia. FIS total, FAS, and FSS fatigue scores were higher in the
sarcopenic group, indicating that mental and social fatigue are
present in addition to physical fatigue in sarcopenia. For this
reason, protein-rich diet, adequate vitamin D intake, and physical exercise are of great importance in order to prevent sarcopenia and subsequent fatigue in geriatric patients. The biggest
contribution we have made to the literature with this study
is presenting the sarcopenia-fatigue relationship comprehensively by the simultaneous application of all FAS, FIS (cognitive, social, and physical), and FSS fatigue questionnaires and
evaluating their relationship with ESS and GDS.
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Association between ventricular premature contraction burden
and ventricular repolarization duration
Nihat Söylemez1 , Belma Yaman2*

SUMMARY
OBJECTIVE: Premature ventricular contraction is generally known as benign in the absence of structural heart disease; however, premature ventricular
contraction-induced left ventricular systolic dysfunction or ventricular arrhythmias are defined in some cases. Ventricular repolarization duration
differs between myocardial cells, which causes myocardial electrical heterogeneity and is thought to be responsible for ventricular arrhythmias. In
our study, we aimed to evaluate the association of ventricular repolarization parameters including Tp-Te interval, Tp-Te/QT ratio, and QRS-T angle
with premature ventricular contraction frequency in patients with premature ventricular contraction burden.
METHODS: A total of 80 subjects who were admitted to our cardiology department and underwent 24-h electrocardiography Holter monitoring
were included. Patients were divided into two groups: group 1 is defined as premature ventricular contraction burden that had frequent premature
ventricular contraction ≥1% in 24-h Holter monitoring, and group 2 is defined as rare premature ventricular contraction <1% in 24-h Holter monitoring.
RESULTS: Tp-Te interval and Tp-Te/QT ratio are statistically significantly prolonged in the premature ventricular contraction burden group than in
the control group (85.3±13.9 vs. 65.7±11.9, p<0.001; 0.19±0.03 vs. 0.15±0.02, p<0.001, respectively). QRS-T angle was statistically significantly
abnormal in the premature ventricular contraction burden group (p=0.024).
CONCLUSION: Increased Tp-Te interval and widened QRS-T angle are associated with ventricular arrhythmias and might be used for the prediction of
premature ventricular contraction burden in patients with premature ventricular contraction in electrocardiography in the absence of 24-h Holter monitoring.
KEYWORDS: Arrhythmias, cardiac. Ventricular premature complexes. Tachycardia, ventricular.

INTRODUCTION
Premature ventricular contraction (PVC) can be detected in
structurally normal hearts with a prevalence of 1–4% in the
general population1. A previous study found the prevalence
of PVC as 40–75% in healthy populations by 24–48 h electrocardiography (ECG) Holter monitoring2. PVC is generally
known as benign in the absence of structural heart disease; however, PVC induces deterioration of the left ventricular systolic
functions in some cases. Also, frequent PVC might worsen the
existing cardiomyopathies. There is no consensus in the literature about the cutoff amount of PVC, which has a high risk
for cardiomyopathy or ventricular arrhythmias3,4.
Myocardial cells are divided into three groups: epicardium,
midmyocardium, and endocardium cells, which have different durations of action potentials. The action potential of the
epicardium is shorter than the endocardium. The midmyocardium has the longest action potential5. As a result of these
different action potential durations, heterogeneity of electrical
conduction occurs in the myocardium. Transmural dispersion
of heterogeneous electrical activity is shown as a responsible

mechanism of arrhythmogenesis6. Tpeak to Tend (Tp-Te) interval is the indicator of transmural dispersion of repolarization.
Previous studies showed that a prolonged Tp-Te interval is
associated with a high risk of ventricular tachycardia (VT)7.
A previous study evaluated the Tp-Te interval during ventricular pacing in an electrophysiological study and showed that
the Tp-Te interval is prolonged by ventricular premature beats8.
In recent years, the Tp-Te/QT ratio has been used as a more
sensitive marker than the Tp-Te interval for the assessment of
transmural dispersion of repolarization9. The Tp-Te/QT ratio
is superior to the Tp-Te interval due to its independence from
heart rate10. Previous studies showed that increased Tp-Te/QT
ratio is associated with an increased risk of VT in Brugada syndrome, short QT, and long syndromes11,12.
In recent years, the QRS-T angle has gained importance
for the prediction of cardiac poor prognosis. QRS-T angle is
an ECG parameter and is defined as the difference between
ventricular depolarization and repolarization. Previous studies
showed that widened QRS-T angle increased arrhythmia-associated mortality in patients with ischemic cardiomyopathy13.
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In our study, we aimed to evaluate the association of ECG
parameters including Tp-Te interval, corrected QT (QTc),
Tp-Te/QT ratio, and QRS-T angle with PVC frequency in
patients who underwent 24-h ECG Holter monitoring.

METHODS
A total of 80 subjects who were admitted to our cardiology
department with palpitation, syncope, dyspnea, or any other
cardiac complaint and underwent 24-h ECG Holter monitoring between January 2018 and October 2019 were included. A
24-h ECG Holter monitoring was performed on all patients,
irrespective of having PVC on baseline ECG, and analyzed by
the same operator. Patients were divided into two groups: group
1 was defined as PVC burden, which had frequent PVC≥1%
in 24-h Holter monitoring, and group 2 was defined as rare
PVC<1% in 24-h Holter monitoring. Patients with low ejection
fraction, structural heart disease, moderate-to-severe degree heart
valve disease, coronary artery disease with the sign of ischemia,
thyroid disorders, and anemia were excluded from the study.
The patient’s medical history and medications were questioned.
A 12-lead ECG was performed at a speed of 25 mm/s. V5
derivation was chosen for the analysis of Tp-Te, QT, and Tp-Te/
QT measurements in all patients. Tp-Te ratio was calculated
from the baseline ECG as the interval of the peak to the end
of the T wave. QT interval was defined as the duration from
the beginning of the QRS complex to the end of the T wave.
The QTc interval was calculated according to the patient’s
heart rate with Bazett’s formula. Tp-Te interval is divided
by the QTc interval for the measurement of the Tp-Te/QT
ratio. The frontal QRS-T angle is calculated as the difference
between the QRS axis and the T-wave axis. According to previous studies, we chose the normal range of QRS-T angle as
-39 to 71º14. Patients were divided into two groups according
to QRS-T angle: the normal group (QRS-T angle is between
-39 and 71º) and the abnormal group (QRS-T angle is out of
this range). The single operator analyzed the ECG parameters.
A 2D echocardiography was performed on all patients for
the detection of any heart valve disease or structural heart disease. The ejection fraction (EF) was measured by the modified
Simpson method.
The study was approved by the local Ethical Committee.

percentage (%). The Kolmogorov-Smirnov test was used to
evaluate the distribution of variables. The Student’s t-test was
used to evaluate continuous variables showing normal distribution, and the Mann-Whitney U test was used to evaluate
variables that did not show normal distribution. For categorical variables, the chi-square test was used. Multivariable logistic regression using the enter method was used to assess independent predictors for regression. A p<0.05 was considered
statistically significant.

RESULTS
A total of 37 patients had PVC burden (PVC≥1%) and 43
patients had rare PVC<1% in 24-h ECG Holter monitoring.
The mean age of the study population was 49.4±14.6, and 50%
of them were male. In total, 20% of them had a history of coronary artery disease, and 41.3% of them were taking antiarrhythmic treatment (81.8% of them are beta-blockers). Baseline
characteristics of the study population are shown in Table 1.
Demographic features regarding diabetes mellitus (DM),
hypertension (HT), smoking status, coronary artery disease,
and EF were similar between the two groups (Table 2). Patients
with PVC burden were significantly older than the other group
(53±17.5 vs. 46.2±11, p=0.046). Tp-Te interval, Tp-Te/QT, and
Tp-Te/QTc interval were statistically significantly prolonged
in patients with frequent PVC than control group (86.6±13.3
vs. 65.4±12.8, p<0.001; 0.22±0.04 vs. 0.15±0.03, p<0.001;
0.2±0.03 vs. 0.15±0.03, p<0.001, respectively). QT and QTc
intervals were similar between the two groups (387±29.3 vs.
375.4±32.8, p=0.098; 428.5±29.2 vs. 429.1±23.5, p=0.928,
Table 1. Demographic features.
Mean±SD
Age
Male (%)

7 (8.8)

HT (%)

18 (22.5)

Smoking (%)

21 (26.3)
16 (20)

Antiarrhythmic medication

33 (41.3)

PVC>1%

37 (46.3)

Nonsustained VT

Statistical analysis was performed using the SPSS (version 20.0,
SPSS Inc., Chicago, IL, USA) software package. Continuous
variables were expressed as the mean±standard deviation
(mean±SD), and categorical variables were expressed as a

40 (50)

DM (%)

CAD (%)

Statistical analysis

49.4±14.6

EF (%)
Number/percentage of PVC

4 (5)
60.3±2.3
5268.2±9384.7/4.9±8.6

DM: diabetes mellitus; HT: hypertension; CAD: coronary artery disease;
PVC: premature ventricular contraction; VT: ventricular tachycardia; EF:
ejection fraction.
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respectively). QRS-T angle was statistically significantly wider
in the group with PVC burden (p=0.024). A comparison of
ECG parameters between the two groups is shown in Table 2.
Pearson’s correlation analysis showed a significant correlation between Tp-Te and PVC frequency. Also, Tp-Te/QT and
Tp-Te/QTc ratios were significantly correlated with PVC frequency. The correlation of ECG parameters with PVC frequency
is shown in Table 3. Multivariate analysis of ECG parameters
showed that Tp-Te interval and QRS-T angle are the independent predictors of an excessive amount of PVC in 24-h
ECG Holter monitoring (p<0.001 and p=0.04, respectively).
Table 2. Comparison of the basic demographic features and
electrocardiography parameters.
Group 1
(PVC>1%)
(n=37)

Group 2
(PVC≤1%)
(n=43)

p-value

Age (year)

53±17.5

46.2±11

0.046

Male, n (%)

22 (59.5)

18 (41.9)

0.178

HT (%)

9 (24.3)

9 (20.9)

0.792

Parameters

DM (%)

3 (8.1)

4 (9.3)

1.0

Smoking (%)

10 (27)

11 (25.6)

1.0

CAD (%)

8 (21.6)

8 (18.6)

0.785

Nonsustained VT

3 (8.1)

1 (2.3)

0.253

EF (%)

60.4±2

60.2±2.6

0.673

HR (beat/min)

75.5±15.3

79.9±15.8

0.213

Tp-Te interval

86.6±13.3

65.4±12.8

<0.001

QT interval

387±29.3

375.4±32.8

0.098

QTc interval

428.5±29.2

429.1±23.5

0.928

Tp-Te/QT

0.22±0.04

0.15±0.03

<0.001

Tp-Te/QTc

0.2±0.03

0.15±0.03

<0.001

Abnormal QRS-T angle (%)

11 (29.7)

4 (9.3)

0.024

PVC: premature ventricular contraction; HT: hypertension; DM: diabetes
mellitus; CAD: coronary artery disease; VT: ventricular tachycardia; EF:
ejection fraction; HR: heart rate. Bold value indicates the significance of p<0.05.

Table 3. Correlation of electrocardiography parameters with premature
ventricular contraction frequency.
PVC (n)

PVC (%)

r

P

R

p

Heart beat/24 h

0.070

0.535

-0.008

0.945

Tp-Te interval

0.372

0.001

0.384

<0.001

0.77

0.495

0.108

0.341

QT interval
QTc interval

0.163

0.148

0.158

0.161

Tp-Te/QT ratio

0.323

0.003

0.323

0.003

Tp-Te/QTc ratio

0.311

0.005

0.326

0.003

PVC: premature ventricular contraction. Bold value indicates the significance
of p<0.05.

DISCUSSION
The main finding of our study is the increased Tp-Te interval,
Tp-Te/QT, Tp-Te/QTc ratio, and abnormal QRS-T angle in
patients with frequent PVC in 24-h ECG Holter monitoring. As compared to QTc interval and heart rate, there was
no statistically significant difference between the groups. The
Tp-Te interval and abnormal QRS-T angle are the independent predictors of an excessive amount of PVC in 24-h ECG
Holter monitoring.
The myocardium has three types of cells: epicardium cells,
midmyocardium cells, and endocardium cells, which have different action potential durations15. Midmyocardium cells have
the longest action potential duration. Different action potential
durations are thought to be responsible for ventricular arrhythmias. QT, QTc, Tp-Te interval, and Tp-Te/QT ratio are the
indicators of transmural dispersion of ventricular repolarisation9. A previous study showed that ventricular extra stimuli
increase QTc interval, which may indicate the increased action
potential duration in midmyocardium cells during the electrophysiological study8. It is shown that PVC causes increased
transmural dispersion of repolarization as a result of increased
midmyocardium action potential duration in patients with
long QT syndrome16. In our study, the QTc interval was not
different between the PVC burden and the rare PVC group.
Several studies showed that an increased Tp-Te interval and
Tp-Te/QTc ratio are linked with ventricular arrhythmias in
Brugada syndrome, long QT syndrome, and hypertrophic cardiomyopathy11,12. Nugraheni et al.17 showed that the Tp-Te/
QT ratio is associated with an increased risk of VT in patients
with idiopathic outflow tract PVC. Comparably with previous studies, we found an association between Tp-Te, Tp-Te/
QT, and PVC burden. The relationship between ventricular
repolarization parameters and sudden cardiac death has been
known for many years18. However, there are controversial findings about the association between coronary artery severity and
ventricular repolarization parameters. Bektaş et al.19 evaluated
172 participants with coronary artery disease and found that
Tp-Te and Tp-Te/QTc were higher in the group that had high
Syntax score levels. On the contrary, Cosgun et al.20 found
that Tp-Te and Tp-Te/QTc are similar between high and low
Syntax score groups.
QRS-T angle is defined as the angle between the QRS axis
and T-wave axis13,14. Widened QRS-T angle predicts abnormal
depolarization and repolarization, in situations with abnormal
electrical activation including ischemia, bundle branch block,
and left ventricular hypertrophy21. There is a limitation in the
use of spatial QRS-T angle in clinical practice as a result of
difficulties in the calculation. Frontal QRS-T angle is more
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widely used than spatial QRS-T angle because of its availability in most ECG devices, so it is easily evaluated by most clinicians22. In our study, we defined an abnormal QRS-T angle
as being out of the range of -39 to 71º, in the light of findings
in previous studies14. We found that an abnormally widened
QRS-T angle is significantly associated with PVC burden in
24-h ECG Holter monitoring.
Most of the PVCs are considered benign and not associated with ventricular arrhythmias in the absence of structural
heart disease23. PVC frequency is important to predict ventricular arrhythmias. Multiple Risk Factor Intervention Trial
showed that more than one PVC in 2-min ECG is associated
with increased sudden cardiac death 7.5-year follow-up24.
Although asymptomatic PVC is known as a benign arrhythmia, it may induce premature ventricular complex-induced
cardiomyopathy. As asymptomatic patients are unaware of
their conditions and arrhythmias, they have a higher risk
of prolonged exposure to frequent PVC, which might be
progressed to cardiomyopathy25. Ventricular repolarization
parameters can be used to predict the PVC burden for highrisk patients. However, patients with detected PVC in ECG

should be advised to undergo 24-h Holter monitoring for
the assessment of PVC frequency, morphology, and distribution pattern in a day.
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Effects of sodium-glucose cotransporter-2 inhibitors on
nutritional status in heart failure with reduced ejection fraction
Kadem Arslan1* , Emre Yılmaz2 , Ercan Aydın3

SUMMARY
OBJECTIVE: This study aimed to evaluate the effects of sodium-glucose cotransporter-2 inhibitors on nutritional status in patients with heart failure
with reduced ejection fraction.
METHODS: The sodium-glucose cotransporter-2 inhibitor treatment was initiated in 153 patients with heart failure with reduced ejection fraction
who were symptomatic despite optimal medical treatment and were followed up for 6 months. The Minnesota Living With Heart Failure Questionnaire
scores, New York Heart Association functional class, NT-pro-BNP levels, and nutritional index scores of the patients were evaluated before sodiumglucose cotransporter-2 inhibitor treatment and at the 6-month follow-up. The nutritional status of the patients was evaluated with the COntrolling
NUTritional Status score, Geriatric Nutritional Risk Index, and Prognostic Nutritional Index.
RESULTS: After sodium-glucose cotransporter-2 inhibitor treatment, significant changes were observed in the mean scores of the three different
nutritional indexes: COntrolling NUTritional Status (before: 2.76±2.43 vs. after: 1.12±1.23, p<0.001), Geriatric Nutritional Risk Index (before:
98.2±9.63 vs. after: 104.4±5.83, p<0.001), and Prognostic Nutritional Index (before: 37.9±4.63 vs. after: 42.9±3.83, p<0.001) scores. A significant
decrease in the number of patients with malnutrition was observed according to the COntrolling NUTritional Status (before: 46.4% vs. after: 9.7%,
p<0.001), Geriatric Nutritional Risk Index (before: 41.8% vs. after: 18.9%, p=0.006), and Prognostic Nutritional Index (before: 36.6% vs. after: 13.7%,
p=0.007) scores. A significant functional improvement was observed in patients after sodium-glucose cotransporter-2 treatment: Minnesota Living
With Heart Failure Questionnaire scores (before: 39.2±7.2 vs. after: 20.4±7.4, p<0.001), NT-pro-BNP levels (before: 2989±681 vs. after: 1236±760,
p<0.001), and New York Heart Association class (before: class II-III: 95.5%; class IV: 4.5% vs. after: class II-III: 78%; class IV: 0%, p<0.001).
CONCLUSION: In patients with heart failure with reduced ejection fraction who are symptomatic despite optimal medical treatment, the addition of
an sodium-glucose cotransporter-2 inhibitor to treatment can significantly improve both the nutritional and functional statuses.
KEYWORDS: Heart failure. Malnutrition. Nutrition assessment. Sodium-glucose transporter 2 inhibitors.

INTRODUCTION
Heart failure (HF) is a chronic inflammatory syndrome with
typical symptoms and signs, which reduces the quality of life
and increases the risk of mortality and morbidity1. HF can
lead to malnutrition by causing inadequate nutrient intake and
malabsorption due to intestinal edema and anorexia and an
increased resting metabolic rate secondary to the high energy
needs of the heart2. Malnutrition can lead to poor prognosis in
patients with HF by leading to fluid retention, inflammation,
and increased neurohormonal activity due to hypoproteinemia3.
The Dapagliflozin in Patients with Heart Failure and Reduced
Ejection Fraction (DAPA-HF) and Empagliflozin Outcome Trial
in Patients With Chronic Heart Failure With Reduced Ejection
Fraction (EMPEROR-Reduced) trials showed that sodium-glucose cotransporter-2 (SGLT-2) inhibitor treatment improves the
quality of life and HF symptoms in patients with heart failure

with reduced ejection fraction (HFrEF) who describe symptoms in the New York Heart Association (NYHA) class II-IV
categories despite optimal medical treatment4,5. We can conclude that the symptomatic and functional improvement with
SGLT-2 inhibitor treatment in patients with HFrEF does not
occur only with diuresis, but SGLT-2 inhibitors can improve
the nutritional status of patients.

PATIENTS AND METHODS
Patients
This prospective study included patients with the diagnosis of
HFrEF. The study’s inclusion criteria were as follows: (1) the
presence of left ventricular ejection fraction (LVEF) of less than
40%, (2) having an NYHA functional class II–IV despite optimal
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medical treatment, (3) having an SGLT-2 inhibitor drug added
to the treatment and used regularly for at least 6 months, (4)
attendance at the 6-month follow-up and attendance at least
two of the three follow-up visits. The study’s exclusion criteria
were as follows: In the past 6 months, before and during the
study’s follow-up (1) undergone cardiac pacemaker, implantable cardioverter-defibrillator (ICD) implantation or cardiac
resynchronization therapy (CRT), (2) undergone coronary
artery bypass graft surgery, (3) undergone surgical or percutaneous intervention for heart valve disease, (4) undergone percutaneous coronary intervention for acute coronary syndrome,
(5) having an inflammatory and infectious disease under follow-up or treatment, (6) having a malignancy, and (7) having
advanced liver and kidney failure (glomerular filtration rate
<30 mL/min/1.73 m2).
Optimal medical treatment: The fact that the patients were
symptomatic despite optimal medical treatment was expressed
after applying the maximum doses of the maximum number of
optimal medical treatment drug groups that they could tolerate1.
Patient follow-ups and data records were made prospectively
in the cardiology outpatient clinic. Patients who were initiated
SGLT-2 inhibitor treatment were invited to follow-ups at the
first, third, and sixth months to monitor treatment adherence.
Demographic characteristics of the patients, blood test results,
systolic and diastolic blood pressures, heart rates, body weight,
and height measurements were recorded at the follow-up visits.
At each follow-up visit, nutritional index scores and body mass
index (BMI) values of patients were calculated, blood samples
were taken to test serum albumin and NT-pro-BNP levels,
and NYHA functional classification and Minnesota Living
with Heart Failure Questionnaire (MLWHFQ) were repeated.

Nutritional indexes
The nutritional status of all patients was assessed using three
scoring systems: (1) Geriatric Nutritional Risk Index (GNRI),
(2) COntrolling NUTritional Status (CONUT), and (3)
Prognostic Nutritional Index (PNI). The GNRI scores were
calculated as follows: 1489xserum albumin (g/L)+41.7x[weight
(kg)/ideal body weight]6. Ideal body weight (IBW) was calculated using the formula: 22x(height in meters)2,7. The GNRI
scores were evaluated as follows: <82 points: severe, 82–91
points: moderate, 92–98 points: mild malnutrition, and >98
points: normal. The CONUT score was calculated by the previously described formula based on serum albumin level, total
lymphocyte count, and total cholesterol level8. The CONUT
scores were evaluated as follows: 0–1 points: normal, 2–4 points:
mild, 5–8 points: moderate, and 9–12 points: severe malnutrition. The PNI score was calculated by the formula: 10xserum

albumin (g/dL)+0.005xtotal lymphocyte count (μl)9. The PNI
scores were evaluated as follows: >38 points: normal, 35–38
points: mild, and <35 points: severe malnutrition. In our study,
patients with normal nutritional status and patients with malnutrition were evaluated mutually in the subgroup analyses.
Patients were considered malnourished if GNRI score <98,
CONUT score ≥2, and PNI score <38.

Ethical standards
For this study, written consent was obtained from the patients,
and approval was obtained from the local ethics committee with
the decision number 2022/046. This study was performed in
accordance with the 1964 Declaration of Helsinki.

Statistical analysis
The IBM Statistical Package for Social Sciences, version 20 for
Windows (Chicago, IL, USA) was used for statistical analyses.
The compatibility of the parameters with the normal distribution was evaluated using the Kolmogorov-Smirnov test and the
normality using the Shapiro-Wilk test. Normally distributed
data were presented as the mean±standard deviation (SD) and
non-normally distributed data were presented as the median
with 25–75%. The categorical variables were expressed as percentages. The Student’s t-test and Mann-Whitney U test were
used to compare the differences in variables between the groups.
The chi-square test was used to analyze categorical variables.
The McNemar test and sample t-test were performed according
to the normality of malnutrition using three scoring systems
before and after the SGLT-2 inhibitor treatment. Pearson’s and
Spearman’s correlation tests were used to evaluate the correlation between the variables. A p≤0.05 was considered significant for all statistical analyses.

RESULTS
A total of 153 patients with HFrEF were included in the study.
The mean follow-up period of the patients was 245±22 days.
Demographic, clinical, and laboratory characteristics of the
patients are presented in Table 1. The mean age of the patients
was 62.4±10.6 years, and 35 (22.8%) patients were female. In
58.8% of the patients, the cause of HF was ischemic heart disease.
Serum albumin levels were found to be increased significantly after treatment (before: 4.1±0.5 vs. after: 4.9±0.67,
p=0.022). NT-pro-BNP levels were found to be decreased significantly after treatment (before: 2989±681 pg/mL vs. after:
1236±760 pg/mL, p<0.001) (Table 1).
According to the NYHA functional classification, 64 (42%)
patients were grouped under class II, 82 (53.5%) patients were
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Table 1. Demographic characteristics, clinical and laboratory parameters, and nutritional index scores of the study population (baseline and after treatment).
Parameter

Baseline (n=153)

Age (years)

62.4±10.6

Gender: female, n (%)

35 (22.8)

Ischemic heart failure, n (%)

90 (58.8)

Hypertension, n (%)

98 (64.1)

Diabetes mellitus, n (%)

50 (32.6)

Coronary artery disease, n (%)

104 (67.9)

Dyslipidemia (n/%)

77 (50.3)

COPD (n/%)

35 (22.8)

Atrial fibrillation

34 (22.2)

LVEF, n (%)

27.5±4.7

β-Blocker use, n (%)

143 (93.4)

ACE inhibitor use, n (%)

80 (52.2)

Sacubitril use, n (%)

71 (46.4)

Spironolactone use, n (%)

98 (64.1)

Statin use, n (%)

30 (19.6)

Ivabradine use, n (%)

56 (36.6)

Diuretic use, n (%)

142 (92.8)

Digoxin use, n (%)

26 (16.9)
Baseline

After treatment

p-value

SBP (mmHg)

126.3±24

124.9±22

0.456

DBP (mmHg)

68.4±13

66.3±12

0.518

137.8±4.6

138.6±4.4

0.356

4.4 (3.2–5.8)

4.5 (3.3–5.8)

0.408

Hematocrit (%)

38.5±4.6

39.2±4.8

0.486

Lymphocyte (109/L)

1.82±0.39

1.88±0.32

0.398

Sodium (mmol/L)
Potassium (mmol/L)

66.8±15.4

68.2±14.2

0.246

172.46±12.66

174.38±14.06

0.286

108.82 (52.4–140.6)

109.64 (56.8–148.5)

0.308

4.9 (2.4–12.6)

4.5 (3.1–10.4)

0.382

Heart rate

74.1±4.8

73.8±4.4

0.412

HbA1c (%)

6.9±1.4

6.7±1.2

0.422

BMI (kg/m2)

27.9±5.2

27.7±4.7

0.620

Weight (kg)

75.6±13

76.1±14

0.668

Albumin (g/dL)

4.1±0.5

4.9±0.6

0.022

2989±681

1236±760

<0.001

0

34 (22)

II

64 (42)

88 (58)

III

82 (53.5)

31 (20)

IV

7 (4.5)

0

MLWHFQ score

39.2±7.2

20.4±7.4

<0.001

CONUT score

2.76±2.4

1.12±1.2

<0.001

CONUT ≥2, n (%)

71 (46.4)

14 (9.7)

<0.001

GNRI score

98.2±9.6

104.4±5.8

<0.001

GNRI <98, n (%)

64 (41.8)

29 (18.9)

0.006

PNI score

37.9±4.6

42.9±3.8

<0.001

PNI <38, n (%)

56 (36.6)

21 (13.7)

0.007

eGFR, mL/min/1.73 m2
Total cholesterol (mg/dL)
LDL (mg/dL)
CRP

NT-pro-BNP, pg/mL
NYHA class, n (%)
I

<0.001

Numerical variables with normally distributed data were presented as the mean±standard deviation (SD), numerical variables without normally distributed
data were presented as the median (25th and 75th percentages), and categorical variables were presented as percentages. COPD: chronic obstructive
pulmonary disease; LVEF: left ventricular ejection fraction; ACE: angiotensin-converting enzyme; SBP: systolic blood pressure; DBP: diastolic blood pressure;
GFR: glomerular filtration rate; LDL: low-density lipoprotein; CRP: C-reactive protein; BMI: body mass index; NT-pro-BNP: N-terminal-pro B-type natriuretic
peptide, NYHA: New York Heart Association; MLWHFQ: Minnesota Living with Heart Failure Questionnaire; CONUT: COntrolling NUTritional status; GNRI:
Geriatric Nutritional Risk Index; PNI: Prognostic Nutritional Index.
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grouped under class III, and 7 (4.5%) patients were grouped
under class IV before SGLT-2 treatment. Significant symptomatic and functional improvement was observed in patients after
SGLT-2 inhibitor treatment. After treatment, the rate of patients
in NYHA class III decreased to 20%, the rate of patients in NYHA
class II-III decreased to 78%, and there were no patients in the
NYHA class IV category (p<0001). The mean MLWHFQ score
was found to be decreased significantly after treatment (before:
39.2±7.2 vs. after: 20.4±7.4, p<0.001) (Table 1). We found that
MLWHFQ score, NT-pro-BNP level, and NYHA classification
were significantly correlated with each other (Table 2).
We found that there was a significant improvement in the
mean index scores we used for nutritional status assessment

after SGLT-2 inhibitor treatment compared to before treatment
(CONUT—before: 2.76±2.43 vs. after: 1.12±1.23, p<0.001;
GNRI—before: 98.2±9.63 vs. after: 104.4±5.83, p<0.001;
PNI—before: 37.9±4.63 vs. after: 42.9±3.83, p<0.001).
The distribution of patients with malnutrition was determined
according to the nutritional indexes as follows: CONUT ≥2
[before, n (%): 71 (46.4%) vs. after, n (%): 14 (9.7%)]; GNRI
<98 [before, n (%): 64 (41.8%) vs. after, n (%): 29 (18.9%)],
and PNI <38 [before, n (%): 56 (36.6%) vs. after, n (%): 21
(13.7%)]. The rate of patients with malnutrition was found to
be decreased significantly after SGLT-2 inhibitor treatment (p:
<0.001, 0.006, 0.007, respectively) (Figure 1). We found that
the nutritional index scores were significantly correlated with

Table 2. Correlation analyses of Minnesota Living with Heart Failure Questionnaire score, NT-pro-BNP level, and New York Heart Association
class with nutritional index scores of patients.
Variables

MLWHFQ score

NYHA class

CONUT score

GNRI score

PNI score

NYHA class

CONUT score

GNRI score

PNI score

r: 0.230

r: 0.454

r: 0.302

r: -0.364

r: -0.392

p: 0.028

p<0.001

p: 0.004

p<0.001

p<0.001

r: 0.230

r: 0.278

r: 0.320

r: -0.339

r: -0.388

p: 0.028

p: 0.006

p: 0.001

p<0.001

p<0.001

MLWHFQ score

NT-pro-BNP level

NT-pro-BNP level

r: 0.454

r: 0.278

r: 0.288

r: -0.310

r: -0.354

p<0.001

p: 0.006

p: 0.007

p: 0.001

p<0.001

r: 0.302

r: 0.320

r: -0.402

r: - 0.388

p<0.001

p<0.001

r: 0.288

p: 0.004

p: 0.001

p: 0.007

r: -0.364

r: -0.339

r: -0.310

r: -0.402

r: 0.672

p<0.001

p<0.001

p: 0.001

p<0.001

p<0.001

r: -0.392

r: -0.388

r: -0.354

r: - 0.388

r: 0.672

p<0.001

p<0.001

p<0.001

p<0.001

p<0.001

MLWHFQ: Minnesota Living with Heart Failure Questionnaire; BNP: B-type natriuretic peptide; NYHA: New York Heart Association; CONUT: COntrolling
NUTritional status; GNRI: Geriatric Nutritional Risk Index; PNI: Prognostic Nutritional Index.

Figure 1. Changes in nutritional index scores of patients before and after sodium-glucose cotransporter-2 inhibitor treatment. CONUT: COntrolling
NUTritional Status; GNRI: Geriatric Nutritional Risk Index; PNI: Prognostic Nutritional Index.
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each other (CONUT vs. GNRI: r=-0.402, p<0.001; CONUT
vs. PNI: r=-0.388, p<0.001; GNRI vs. PNI: r=0.672, p<0.001).
It was determined that the same 31 (20.2%) patients were in
the malnutrition group in three different nutritional index
scoring systems (Table 2).
The functional assessment scores and parameters were
found to be significantly correlated with the nutritional
index scores: (1) MLWHFQ scores were positively correlated
with CONUT score (r=0.302) and negatively correlated
with GNRI (r=-0.364) and PNI (r=-0.392) scores (p: 0.004,
<0.001, <0.001, respectively); (2) NT-pro-BNP levels were
positively correlated with CONUT scores (r=0.320) and negatively correlated with GNRI (r=-0.339) and PNI (r=-0.388)
scores (p: 0.001, <0.001, <0.001, respectively); (3) NYHA
classification was positively correlated with the CONUT score
(r=0.288) and negatively correlated with the GNRI (r=-0.310)
and PNI (r=-0.354) scores (p: 0.007, 0.001, <0.001, respectively) (Table 2).

DISCUSSION
To the best of our knowledge, this study is the first to show
that SGLT-2 inhibitor treatment may be associated with the
improvement of nutritional status in patients with HFrEF.
SGLT-2 inhibitors are recommended in current guidelines as
drugs that improve symptoms and quality of life in patients
with HF who are symptomatic despite optimal medical treatment1. SGLT-2 inhibitors are a relatively new drug class, and
new clinical studies are required to show additional benefits
in patients with HF. We conducted this study based on the
hypothesis that while SGLT-2 inhibitors provide symptomatic and functional improvement in patients with HFrEF, they
also improve the nutritional status of the patients. There are
not enough data in the literature to support our hypothesis.
For this purpose, we examined the nutritional and functional
statuses of patients with HFrEF receiving SGLT-2 inhibitor
treatment and investigated the effects of SGLT-2 inhibitors
on nutritional status.
In our study, it was observed that the index scores (CONUT,
GNRI, and PNI) that we used for nutritional status assessment showed a significant change after SGLT-2 treatment and
that the number of patients with malnutrition decreased significantly. In addition, the functional assessment scores and
parameters were found to be significantly correlated with
nutritional index scores. However, the mechanisms by which
SGLT-2 inhibitors may improve nutritional status are not clear.
SGLT-2 inhibitors can be thought to regress the congestion
in the hepatic and splanchnic areas with their diuretic effects

and thus reduce intestinal edema and malabsorption, which is
one of the important causes of malnutrition in patients with
HF10-12. In addition, some studies have shown that SGLT-2
inhibitors reduce the release of pro-inflammatory cytokines13.
By this mechanism, SGLT-2 inhibitors can reduce anorexia
and malnutrition caused by cytokines. Also, in this study,
there was a significant increase in serum albumin levels, one
of the parameters used in the calculation of nutritional index
scores, after SGLT-2 treatment. It is already known as a result
of extensive studies that SGLT-2 inhibitors reduce albuminuria and proteinuria11,14. In addition, a relative increase in
serum albumin levels due to decreased venous volume as a
result of the diuretic effect of SGLT-2 inhibitor treatment
may also be considered.
After SGLT-2 inhibitor treatment, we observed improvement in the parameters that we used to evaluate the functional status and treatment response of patients with
HFrEF. The MLWHFQ scores and NYHA class categories
of patients changed significantly, and the NT-pro-BNP
levels decreased significantly. Also, these parameters were
significantly correlated with each other. Similarly, lower
NT-pro-BNP levels were found after SGLT-2 inhibitor
treatment in other studies involving patients with HF15,16.
In some studies, improvement in exercise capacity, quality of
life, and NYHA class were observed in patients with symptomatic HF after SGLT-2 inhibitor treatment16,17. SGLT-2
inhibitors increase urinary glucose excretion together with
sodium excretion. Fluid excretion increases with osmotic
diuresis and natriuresis. Thus, SGLT-2 inhibitors, like a
diuretic drug, cause a decrease in extravascular and intravascular volume, resulting in a decrease in blood pressure
and body weight. As a result of these mechanisms, they may
contribute to functional and symptomatic improvements
in patients with HFrEF.

CONCLUSION
In patients with HFrEF who are symptomatic despite optimal medical treatment, the addition of an SGLT-2 inhibitor to treatment can significantly improve both nutritional status and functional capacity. SGLT-2 inhibitors
were shown to provide significant improvement in malnutrition when patients with HFrEF are screened for malnutrition using three scoring systems (CONUT, GNRI,
and PNI) and followed up after treatment. SGLT-2 inhibitors can assist symptomatic treatment of patients with
HFrEF, improve malnutrition, prolong patient survival,
and improve quality of life.
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Perinatal outcomes of prenatal diagnosis of congenital
pulmonary airway malformation: an experience
Liliam Cristine Rolo1 , Giovana Domingues Ribeiro1 , João Victor Jacomele Caldas1 ,
Luiza Graça Coutinho1 , Thalita Diógenes Muniz1 , Edward Araujo Júnior1*

SUMMARY
OBJECTIVE: This study aimed to assess the perinatal outcomes of pregnancies with a prenatal diagnosis of congenital cystic adenomatoid malformation.
METHODS: We conducted a retrospective cohort study based on information contained in the medical records of pregnant women whose fetuses
had been prenatally diagnosed with congenital cystic adenomatoid malformation by ultrasonography.
RESULTS: Sample analysis was based on 21 singleton pregnancies with confirmed isolated fetal congenital cystic adenomatoid malformations. The
mean maternal±standard deviation age was 28±7.7 years. Types I, II, and III congenital cystic adenomatoid malformation were detected in 19% (4/21),
52.4% (11/21), and 28.6% (6/21), respectively. All fetuses presented with unilateral congenital cystic adenomatoid malformation (21/21) without
associated anomalies, and 52.3% (11/21) were in the right lung. In total, 33.3% (7/21) of fetuses presented a “congenital cystic adenomatoid malformation
volume ratio” >1.6 and were managed with maternal betamethasone administration. The mean gestational age at the time of steroid administration
was 28.5±0.9 weeks, with a reduction in the lesion dimensions of 9.5% (2/21) (Types I and III of congenital cystic adenomatoid malformation). The
mean gestational age at delivery was 38.7±2.4 weeks, and a cesarean section was performed in 76.2% (16/21) cases. Postsurgical resection was
necessary for 23.8% (5/21) of the patients, and 4.7% (1/21) of them died because of respiratory complications after surgery. Pulmonary hypoplasia
occurred in 9.5% (2/21) of the patients, and 4.7% (1/21) of them died because of respiratory insufficiency. The survival rate was 90.5% (19/21), and
57.2% (12/21) remained asymptomatic.
CONCLUSION: Despite the isolated prenatal diagnosis of congenital cystic adenomatoid malformation, which showed good survival, congenital
cystic adenomatoid malformation is associated with significant perinatal morbidity. Maternal betamethasone administration did not significantly
reduce fetal lung lesion dimensions.
KEYWORDS: Prenatal diagnosis. Cystic adenomatoid malformation of lung, congenital. Ultrasonography. Perinatal mortality.

INTRODUCTION
Congenital cystic adenomatoid malformation (CCAM) is a
multicystic mass of pulmonary tissue, with an incidence of
approximately 1:25,000 to 1:35,0001. This may represent a
failure in the developmental phase of terminal bronchiolar
structures, which occurs between the fifth and sixth weeks of
gestation during the pseudo-glandular phase of the lung2,3.
CCAM is somewhat more common in male fetuses and can
even occur in any lung lobe, being unilobar in 80–95% of
cases and bilateral in less than 2%4. The CCAM communicates with the tracheobronchial tree, although this route can
be irregular and tortuous. In general, CCAM shows normal
pulmonary vascularization, although anomalous vascularization has been reported5.
Due to routine fetal anomaly scanning and advances in
antenatal ultrasonography, CCAM has been increasingly

diagnosed6. Thus, it is possible to evaluate the lesion type and
size, as well as the presence of mediastinal shift, fetal hydrops,
or massive fluid retention. Three main types can be identified by ultrasonography: Types I and II as cystic, fluid-filled
masses and Type III as a solid mass5. The natural history of
CCAMs involves intrauterine growth until 28 weeks of gestation, at which growth plateaus or even regresses7. Ultrasound
findings are important to predict the prognosis and management of CCAM since the presence of larger cysts and/or fetal
hydrops are considered high risk and are frequently associated
with a poorer prognosis8,9. In this situation, antenatal betamethasone is the first-line therapy, while open fetal surgical
resection and/or an additional course of steroids are used as
alternative treatment options8-10.
In this report, we evaluated the perinatal outcomes of pregnancies with prenatal diagnoses of CCAM.
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METHODS
We conducted a retrospective cohort study based on information from medical records of pregnant women whose fetuses
had been prenatally diagnosed by ultrasonography with CCAM
at the Department of Obstetrics, Paulista School of Medicine,
Federal University of São Paulo (EPM-UNIFESP), between
November 2013 and July 2017. This study was approved
by the Research Ethics Committee of UNIFESP (file: CAE
29171319.4.0000.5505).
Inclusion criteria were (1) singleton pregnancy with a live
fetus and (2) CCAM lesion diagnosed by ultrasound at our
institution (with or without maternal administration of prenatal corticosteroids). Exclusion criteria were (1) the presence
of other congenital malformations, (2) intrauterine fetal death,
and (3) unavailable data from the postnatal evaluation.
To perform this study, the following variables were evaluated: maternal age, number of pregnancies and deliveries,
gestational age at birth, number of ultrasound examinations
during the prenatal period, classification of CCAM according
to Stocker et al.4, the use of antenatal betamethasone, birth
weight, type of delivery, gender of the neonates, Apgar scores
at the first and fifth minutes in the neonatal intensive care unit,
type and localization of the CCAMs, postnatal complications,
and hospitalization in childhood.
The data were collected using an Excel 2007 spreadsheet
(Microsoft Corp., Redmond, WA, USA). For statistical analysis, continuous variables were presented as mean and standard
deviation (SD), and data were compared using the unpaired
Student’s t-test. Categorical variables were expressed as numbers and percentages and analyzed for comparisons using the
Pearson’s chi-square test.

the mean CCAM volume±SD was 10.7±15.1 cm3, with a
range of 0–57.3 cm3. The last ultrasound examination did
not identify lesions in 5 (23.8%) cases (Table 1).
All CCAMs were unilateral (21/21) without associated
anomalies, and 52.3% (11/21) were in the right lung. Of the
fetuses, 33.3% (7/21) presented signs of increased risk for
fetal hydrops or lesions with “CCAM volume ratio” (CVR)
[length (cm)×height (cm)×width (cm)×0.52/head circumference (cm)] >1.6 after lesion growth plateau (28 weeks of
gestation). For this reason, these fetuses were managed with
prenatal steroids (a single course of betamethasone, 12 mg
intramuscularly, two doses, and 24 h apart), but the prenatal intervention was not needed. The mean gestational age at
the time of steroid administration±SD was 28.5±0.9 weeks,
with a range of 28.0–30.1 weeks. Subsequently, the fetal lung
lesions exhibited a 9.5% (2/21) reduction in dimensions
(Types I and III CCAM). The fetal lung lesion increased in
14.3% (3/21) of the cases (all were Type III CCAM) and
9.5% (2/21) remained the same size (Figure 1).

Table 1. Clinical data of congenital cystic adenomatoid malformation.
Characteristics

Mean (standard deviation)

Maternal age (years)

28 (7.8)

Number of pregnancies

2 (1.5)

Parity

1 (1.3)

Body mass index (kg/m2)

29.1 (3.9)

Ultrasound examinations

4.1 (1.4)

Gestational age at last scan (weeks)

36.2 (1.8)

CCAM volume (cm3)

10.7 (15.1)

Gestational age at delivery (weeks)

38.7 (2.4)

Birth weight (g)

3158.1 (658.0)

RESULTS

Apgar scores at the first minute

7.8 (1.8)

During the study period, 27 pregnancies with fetal CCAM
were examined. Six cases were excluded: one twin pregnancy,
two presenting with other malformations, and three lost to
follow-up. Therefore, our statistical analysis was based on 21
singleton pregnancies with confirmed isolated fetal CCAM
diagnosed between 22 and 32 weeks of gestation (Table 1).
The mean maternal±SD age was 28±7.8 years, with a range of
18–44 years. The mean of previous deliveries±SD was 1±1.3,
with a range of 0–4. According to the classification by Stocker
et al.4, 19.0% (4/21) were Type I, 52.4% (11/21) were Type
II, and 28.6% (6/21) were Type III. The mean of ultrasound
examinations±SD was 4.1±1.4, with a range of 2.0–6.0. The
mean gestational age at the last ultrasound examination±SD
was 36.2±1.8 weeks, with a range of 32.1–39.4 weeks, and

Apgar scores at the fifth minute

8.7 (1.1)

Total (n)

21

Percentage (%)
Delivery
Cesarean section

76.2

Vaginal

23.8

Gender
Male

52.4

Female

47.6

Side affected
Right lung

52.3

Left lung

47.7

Total (%)

100
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Cesarean section was performed in 76.2% (16/21) of the
cases, and 23.8% (5/21) were vaginal deliveries. The mean
gestational age at delivery±SD was 38.7±2.4 weeks, with a
range of 31–41 weeks. In 90.5% (19/21) of the cases, delivery
occurred at >37 weeks and 57.1% (12/21) at >39 weeks. The
mean birth weight±SD was 3158.1±658.0 g, with a range of
1705.0–4795.0 g (Table 1). The mean Apgar scores±SD at the
first and fifth minutes were 7.8±1.8 and 8.7±1.1, respectively,
with 81.0% of them being >9. In terms of gender, 52.4%
(11/21) were male and 47.6% (10/21) were female (Table 1).
Postsurgical resection was necessary for 23.8% (5/21) of the
patients, and 4.7% (1/21) died because of respiratory complications after surgical resection. Recurrent pneumonia occurred
in 9.5% (2/21) of the patients. Pulmonary hypoplasia occurred
in 9.5% (2/21) of the patients, and 4.7% (1/21) of the patients
died because of respiratory insufficiency. The survival rate was
90.5% (19/21), and 57.2% (12/21) of the patients remained
asymptomatic. A total of 33.4% (7/21) received betamethasone
as a maternal therapeutic option during the prenatal period,
and 24.6% (6/21) survived (Table 2).

abnormally at the beginning of embryonic development, generating intraparenchymal cysts of varying sizes11,12. Many congenital abnormalities can be identified and managed owing to
advances in prenatal diagnostics and sonographic improvements. According to the literature, the antenatal diagnosis rate
can reach 85%11, and the majority of lung cysts can be detected
with routine ultrasounds during the 18–20 weeks of gestation8.
However, in our study, all cases of CCAM were diagnosed
after 20 weeks of gestation. Fetal magnetic resonance imaging
is not demonstrably better than ultrasound for the evaluation
of this pathology13.
According to the Stocker et al.’s4 classification, CCAM
can be subdivided into three types. Type I has a good prognosis, is present in about 50% of cases, and consists of single or multiple cysts of larger dimensions (usually >2.0 cm),
filled with air or fluid. They appear to communicate with the
normal lung parenchyma and may be surrounded by smaller
cysts. Type II lesions occur in approximately 40% of cases
and consist of numerous small cysts (<2.0 cm) mixed with
areas of increased echogenicity on ultrasound. The prognosis depends on the severity of the lesion and its association
with other fetal malformations. There is a strong association
between congenital anomalies and Type II CCAM, the main
ones being genitourinary, such as renal dysgenesis or agenesis,
and cardiac, such as tetralogy of Fallot and truncus arteriosus; others include diaphragmatic hernia and musculoskeletal
anomalies. Type III is a solid mass that contains very small
cysts (<5.0 mm)4.
We observed that in ultrasound examinations, Type II was
the main type of CCAM, corresponding to 52.4% of the cases,
which disagrees with the findings of Mehta et al.2, wherein
Type I was more common. All cases were unilateral, localized,
and not accompanied by other malformations. CCAMs usually grow until 28 weeks of gestation when it reaches a plateau
and may regress in size. However, in some cases, the lesion can
grow rapidly, causing the mediastinal shift, polyhydramnios,
nonimmune fetal hydrops, and even fetal death7.
Ultrasound evaluation should be performed weekly to
assess the CCAM volume, and CVR may identify early signs

DISCUSSION
CCAM is a malformation originating from abnormal airway
development, wherein the terminal bronchioles proliferate

Figure 1. Congenital cystic adenomatoid malformation volume before
(blue bar) after (red bar) steroid administration. Cases according to Stocker
et al.’s4 classification: Type I: 4, 5, and 6; Type II: 1 and 2; Type III: 3 and 7.

Table 2. Perinatal outcomes following prenatal diagnosis of congenital cystic adenomatoid malformation using or not maternal steroid administration.
Perinatal outcomes of CCAM
Maternal therapeutic

Asymptomatic

Neonatal resection

Pulmonary
hypoplasia

Recurrent
pneumonia

Total

With betamethasone

3 (14.3%)

3 (14.3%)

1* (4.7%)

0 (0%)

7 (33.4%)

Without betamethasone

9 (42.9%)

2 (9.5%)

1 (4.7%)

2 (9.5%)

14 (66.6%)

Total

12 (57.2%)

5 (23.8%)

2 (9.5%)

2 (9.5%)

21 (100.0%)

**

One death after surgery by respiratory complications. **One death by respiratory insufficiency.

*
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of fetal hydrops. Crombleholme et al.14 showed that CVR >1.6
proved to be a good predictor of fetal hydrops and perinatal
mortality. If there are any dominant cysts, even with a CVR
<1.6, there is a risk of acute cyst growth and development of
fetal hydrops. A thoracoamniotic shunt may be considered if
signs of fetal decompensation at <32 weeks’ gestation are identified15. Microcystic lesions increase the risk of fetal hydrops,
pulmonary hypoplasia, and polyhydramnios16.
Although the mechanism is unknown, the maternal use
of corticosteroids has been performed in pregnancies with
CCAM in an attempt to reduce the size of the lesion and
reverse fetal hydrops. Curran et al.17 evaluated the effect of
prenatal use of a single cycle of steroids in patients with predominantly microcystic lesions and/or a CVR >1.6. Lesion
reduction was observed in 61% of the cases, and fetal hydrops
was resolved in 78%. The neonatal survival rate is approximately 85%. In this study, 33.3% of the fetuses showed
signs of increased risk of fetal hydrops/lesions, had a CVR
>1.6, and their mothers received corticosteroid therapy
with betamethasone while pregnant. Post-therapy, almost
50% of the fetuses had no progression/increase of CCAM,
although most cases were Type II, and none required prenatal intervention.

It is important to emphasize the limitation of this study
in defending the use of corticosteroids as therapy, which was
not proven, because of the small sample size. However, as it is
a rare disease, it may encourage the development of more representative multicenter studies.

CONCLUSION
Despite the isolated prenatal diagnosis of CCAM that showed
good survival, CCAM is associated with significant perinatal
morbidity. Maternal betamethasone administration did not
significantly reduce fetal lung lesion dimensions. More studies are needed to determine whether or not to encourage steroid therapy in an attempt to reduce the size of the lesion and
reverse fetal hydrops.
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The prognostic impact of tumor necrosis in non-muscle
invasive bladder cancer
Meftun Culpan1* , Ayberk Iplikci1 , Gozde Kir2 ,
Gozde Ecem Cecikoglu2 , Gokhan Atis1 , Asif Yildirim1

SUMMARY
OBJECTIVE: We aimed to investigate the impact of tumor necrosis in non-muscle invasive bladder cancer on patients’ recurrence and progression
rates and survival outcomes.
METHODS: This study was conducted retrospectively in a single tertiary center in Turkey. Medical records of patients who underwent transurethral
resection of the bladder tumor between January 2016 and January 2021 were reviewed. Patients with pTa and pT1 non-muscle invasive bladder cancer
who had undergone complete resection were included in our study. All pathological specimens were reevaluated for the presence of tumor necrosis.
RESULTS: A total of 287 patients (244 males and 43 females) were included in our study. Of them, 33 (11.5%) patients had tumor necrosis. The rates
of multiple and large tumors (>3 cm) were higher in patients with tumor necrosis (p=0.002 and p<0.001, respectively). Tumor necrosis was associated
with higher rates of pT1 diseases (p<0.001), high-grade tumors (p<0.001), and the presence of lymphovascular invasion (p=0.007). The mean
recurrence-free survival of patients with tumor necrosis was 42.3 (4.6) months, and the recurrence-free survival of patients without tumor necrosis
was 43.5 (1.8) months (p=0.720). The mean progression-free survival of patients with tumor necrosis was 43.1 (4.6) months, and the progressionfree survival of patients without tumor necrosis was 58.4 (0.9) months. In log-rank analysis, there was a statistically significant difference between
patients with and without tumor necrosis in terms of progression-free survival (p<0.001).
CONCLUSION: In this study, we demonstrated that patients with non-muscle invasive bladder cancer and tumor necrosis in pathological specimens
have shorter progression-free survival and more adverse pathological features.
KEYWORDS: Urinary bladder neoplasms. Necrosis. Prognosis. Disease progression. Recurrence.

INTRODUCTION
Bladder cancer is the fourth most frequent malignancy in men
and the eighth leading cause of cancer death1. Localized bladder cancers are classified according to muscle invasion status,
and muscle-invasive bladder cancers (MIBCs) require more
aggressive treatments such as radical cystectomy and urinary
diversion. Despite more favorable oncological outcomes,
non-muscle invasive bladder cancers (NMIBC) have up to
40% progression rates after transurethral resection of bladder tumor (TUR-BT) at 5 years2. Several predictive factors
for progression were identified, such as age, the number of
tumors, tumor size, T stage, concomitant carcinoma in situ
(CIS), and histological grade3.
Several studies reported that tumor necrosis had adverse
oncological outcomes in some malignant epithelial tumors
such as breast, kidney, or lung4-6. In 2010, Zigeuner et al. investigated the oncological impact of tumor necrosis in patients

with upper urinary tract urothelial carcinoma (UTUC) and
concluded that tumor necrosis is significantly associated with
adverse pathological features, disease recurrence, and survival7.
To date, few studies have investigated the oncological effect of
tumor necrosis in bladder cancer. Therefore, the clinical significance of tumor necrosis in NMIBC remains an issue that
should be investigated.
Accurately forecasting the clinical outcomes of patients with
NMIBC is critical to providing counseling and making decisions
about adjuvant intravesical therapies, possible early cystectomy,
and follow-up appointments. Tumor necrosis is a potentially
relevant prognostic factor that has gotten less attention thus far.
To the best of our knowledge, only one study has investigated
the clinical significance of tumor necrosis in TUR-BT specimens. This previous study demonstrated that tumor necrosis
in TUR-BT specimens without muscle invasion was a significant predictor of upstaging at subsequent radical cystectomy8.
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In this study, we aimed to investigate the impact of tumor
necrosis in NMIBC on patients’ recurrence and progression
rates and survival outcomes.

METHODS
This study was conducted retrospectively in a single tertiary
center in Turkey after receiving approval from the institutional
review board (decision no.: 2021/0720, date: January 12, 2022).
The medical records of patients who underwent TUR-BT for
bladder cancer between January 2016 and January 2021 were
reviewed retrospectively. Patients with pTa and pT1 NMIBC
who had undergone complete resection were included in our
study. Patients with incomplete resection (n=36), MIBC at second TUR (n=5), early cystectomy (within 6 months) (n=37),
concomitant UTUC (n=2), and without at least 6 months of
follow-up (n=43) were excluded from the study. Patients’ demographics such as age, gender, and clinical tumor characteristics
such as recurrence status, tumor number, and size were noted.
All patients had undergone a complete initial TUR-BT,
and an experienced uropathologist performed pathological
examinations. All TUR-BT procedures were performed with
standard techniques and a monopolar or bipolar cauterization
system. The en bloc resection technique was not used. The
pathological T stage was determined according to the 2017
tumor, node, and metastasis classification of urinary bladder
cancer. The World Health Organization 2004/2016 histological grading system was used to determine the histological
grade. Concurrent carcinoma in situ (CIS), variant histology,
and lymphovascular invasion were recorded. All pathological
specimens were reevaluated by the same experienced uropathologist to determine the presence of tumor necrosis. The occurrence of microscopic granular necrosis without inflammation
or fibrosis was evaluated as tumor necrosis. Tumor necrosis was
characterized by well-defined necrotic foci being sharply demarcated from adjacent viable tumors. A constant feature was the
loss of architecture, resulting in an amorphous necrotic mass
containing granular nuclear and cytoplasmic debris without an
associated neutrophilic infiltrate. These foci were often microscopic, but many ranged up to several millimeters or larger9.
After initial TUR-BT and pathological examinations, patients
with pT1 tumors underwent a second TUR-BT. Afterward, all
patients with high-grade or pT1 tumors were recommended to
receive adjuvant intravesical Bacillus Calmette-Guerin (BCG)
treatment. Adjuvant intravesical mitomycin C (MMC) treatment was recommended for patients with intermediate-risk
NMIBC according to the European Urological Association (EAU)
guidelines. Postoperative single-dose MMC was administered

to patients with tumors who appeared to be low risk. Patients
with low-risk NMIBC confirmed by the pathology report
were followed without any further adjuvant intravesical therapy. Cystoscopy and urine cytology were used for patients’ follow-ups, and the schedule was determined according to risk
stratification and EAU guidelines. High- and intermediate-risk
patients underwent cystoscopy every 3 months for the first 2
years, every 6 months for the subsequent 3 years, and every
year after 5 years. Patients with low-risk diseases underwent follow-up cystoscopies 3 and 12 months after the initial TUR-BT
and then yearly for 5 years. Tumor recurrence was defined as
the detection of pathologically confirmed urothelial carcinoma,
and progression was defined as the detection of pT2 urothelial carcinoma at tumor recurrence during patients’ follow-up.

Statistical analysis
Statistical Package for the Social Sciences version 26.0 (SPSS
Inc., IBM, NY, USA) was used to perform statistical analyses.
Evaluation of distributions was performed with the KolmogorovSmirnov and Shapiro-Wilk tests. Descriptive statistics (frequency,
percentage, mean, standard deviation, median, etc.) were used
to evaluate the data. Pearson’s chi-square and Fisher’s exact tests
were used to analyze categorical variables. Cox regression analyses were used to determine the predictive factors for recurrence
and progression. Cumulative survival rates were analyzed using
the Kaplan-Meier method, and the significance of differences
in the survival rates was analyzed using the log-rank test. A
p<0.05 was accepted for statistical significance.

RESULTS
After the exclusions, a total of 287 patients, 244 (85%) males
and 43 females (15%), were included in our study. The mean
(SD) age was 66.2 (10.3) years, and 93 (32.4%) of the patients
had recurrent NMIBC. Patients’ clinicopathologic characteristics are presented in Table 1. A total of 33 (11.5%) patients had
tumor necrosis. Patients’ clinical and pathological characteristics
were compared between the two groups with or without tumor
necrosis. The rates of multiple and large tumors (>3 cm) were
higher in patients with tumor necrosis (p=0.002 and p<0.001,
respectively). Tumor necrosis was associated with higher rates of
pT1 diseases (p<0.001), high-grade tumors (p<0.001), and the
presence of lymphovascular invasion (LVI) (p=0.007) (Table 1).
During the mean (SD) 27.9 (13.6) months of follow-up, 85
(29.6%) patients had tumor recurrence and 23 (8%) patients
had tumor progression. Tumor necrosis was significantly associated with tumor progression (p=0.001), but not with tumor
recurrence (p=0.927). In multivariate Cox regression analysis,
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Table 1. Patients’ clinicopathologic variables and comparisons according to presence of tumor necrosis.
Total

Necrosis (-)

Necrosis (+)

≤70 years

187 (65.2%)

168 (66.1%)

19 (57.6%)

>70 years

100 (34.8%)

86 (33.9%)

14 (42.4%)

Female

43 (15.0%)

38 (15.0%)

5 (15.2%)

Male

244 (85.0%)

216 (85.0%)

28 (84.8%)

Primary

194 (67.6%)

170 (66.9%)

24 (72.7%)

Recurrent

93 (32.4%)

84 (33.1%)

9 (27.3%)

Single

144 (50.2%)

136 (53.5%)

8 (24.2%)

Multiple

143 (49.8%)

118 (46.5%)

25 (75.8%)

≤3 cm

171 (59.6%)

164 (64.6%)

7 (21.2%)

>3 cm

116 (40.4%)

90 (35.4%)

26 (78.8%)

pTa

209 (72.8%)

204 (80.3%)

5 (15.2%)

pT1

78 (27.2%)

50 (19.7%)

28 (84.8%)

Low

135 (47.0%)

135 (53.1%)

0 (0.0%)

High

152 (53.0%)

119 (46.9%)

33 (100.0%)

No

265 (92.3%)

237 (93.3%)

28 (84.4%)

Yes

22 (7.7%)

17 (6.7%)

5 (15.2%)

No

273 (95.1%)

243 (95.7%)

30 (90.9%)

Yes

14 (4.9%)

11 (4.3%)

3 (9.1%)

Negative

270 (94.1%)

243 (95.7%)

27 (81.8%)

Positive

17 (5.9%)

11 (4.3%)

6 (18.2%)

No

223 (77.7%)

192 (75.6%)

31 (93.9%)

Yes

64 (22.3%)

62 (24.4%)

2 (6.1%)

p-value

Age
0.331a

Sex
1.000b

Recurrence status
0.503a

Tumor number
0.002a

Tumor size
<0.001a

T stage
<0.001a

Tumor grade
<0.001a

Concurrent CIS
0.153b

Variant histology
0.209b

Lymphovascular invasion
0.007b

Single-dose intravesical chemotherapy
0.017a

Adjuvant treatment
None

99 (34.5%)

93 (36.6%)

6 (18.2%)

Mitomycin

58 (20.2%)

57 (22.4%)

1 (3.0%)

BCG

130 (45.3%)

104 (40.9%)

26 (78.8%)

No

202 (70.4%)

179 (70.5%)

23 (69.7%)

Yes

85 (29.6%)

75 (29.5%)

10 (30.3%)

No

264 (92.0%)

240 (94.5%)

24 (72.7%)

Yes

23 (8.0%)

14 (5.5%)

9 (27.3%)

0.000a

Recurrence
0.927a

Progression

a

<0.001b

Pearson’s chi-square. bFisher’s exact test. BCG: Bacillus Calmette-Guerin; CIS: carcinoma in situ. Bold indicates statistically significant value.
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DISCUSSION

T stage (pT1 vs. pTa) (HR: 2.479, 95%CI 1.362–4.513,
p=0.003) and adjuvant BCG treatment (HR: 0.343, 95%CI
0.193–0.609, p<0.001) were significant predictive factors for
tumor recurrence. However, the only significant predictive factor for progression was the T stage (pT1 vs. pTa) (HR: 18.494,
95%CI 3.153–108.476) in multivariate analysis (Table 2).
In Kaplan-Meier analyses, the overall mean (SD) estimated
recurrence-free survival (RFS) was 43.7 (1.7) months. The RFS
of patients with tumor necrosis was 42.3 (4.6) months, and the
RFS of patients without tumor necrosis was 43.5 (1.8) months.
RFS was similar between the two groups (p=0.720) (Figure 1).
The progression-free survival (PFS) was 57.0 (1.0) months in
the overall population. The PFS of patients with tumor necrosis
was 43.1 (4.6) months, and the PFS of patients without tumor
necrosis was 58.4 (0.9) months. In log-rank analysis, patients
with tumor necrosis exhibited a considerably shorter PFS than
those without (p<0.001) (Figure 1).

Tumor necrosis is a pathophysiological manifestation of
ischemia and hypoxia-induced by inadequate neovascularization, which is seen in rapidly growing tumors10. Ischemia
or reduced oxygen causes the hypoxia-inducible factor (HIF)
transcription factor to stabilize and activate, causing gene
transcription to stimulate angiogenesis and restore oxygen
and nutritional balance 11. Hypoxia and HIF regulate the
transcription of genes encoding processes like angiogenesis,
invasion, and apoptosis. Some previous studies demonstrated
that HIF-1 alpha overexpression was significantly correlated
with worse prognosis in urothelial bladder cancer or upper
urinary tract cancer12,13.
The potential prognostic significance of tumor necrosis in
urothelial cancers was investigated by Langner et al. in 2006.
They included 268 patients with UTUC in this study and
reported that 133 (42.2%) patients had tumor necrosis. In this

Table 2. Univariate and multivariate Cox regression analysis for recurrence and progression.
Recurrence
Univariate
HR (95%CI)

Progression
Multivariate

p-value

HR (95%CI)

Univariate

Multivariate

p-value

HR (95%CI)

p-value

HR (95%CI)

p-value

0.472

–

–

Age (>70 vs. ≤70*)
(years)

1.048
(0.668–1.644)

0.839

–

–

1.362
(0.587–3.156)

Sex
(male vs. female*)

0.787
(0.450–1.377)

0.402

–

–

1.264
(0.375–4.266)

0.706

–

–

Recurrence status
(recurrent vs. primary*)

2.009
(1.306–3.089)

<0.001

–

–

1.710
(0.749–3.908)

0.203

–

–

Tumor number
(multiple vs. single*)

1.651
(1.071–2.545)

0.023

–

–

2.100
(0.889–4.960)

0.091

–

–

Tumor size
(>3 cm vs. ≤3 cm*)

1.518
(0.990–2.326)

0.055

–

–

2.562
(1.107–5.932)

0.028

–

–

T stage
(pT1 vs. pTa*)

1.554
(0.991–2.436)

0.055

2.479
(1.362–4.513)

0.003

22.988
(6.699–78.886)

<0.001

18.494
(3.153–108.476)

<0.001

Tumor grade
(high vs. low*)

1.037
(0.677–1.587)

0.869

–

–

10.625
(2.487–45.387)

<0.001

–

–

Concurrent CIS
(yes vs. no*)

1.411
(0.680–2.925)

0.355

–

–

3.100
(1.045–9.192)

0.041

–

–

Variant histology
(yes vs. no*)

0.477
(0.110–1.819)

0.261

–

–

1.006
(0.135–7.485)

0.995

–

–

Lymphovascular
invasion
(yes vs. no*)

0.608
(0.192–1.925)

0.397

–

–

1.773
(0.414–7.597)

0.440

–

–

Tumor necrosis
(yes vs. no*)

1.127
(0.581–2.184)

0.724

–

–

5.828
(2.513–13.515)

<0.001

–

–

Single-dose intravesical
chemotherapy
(yes vs. no*)

0.604
(0.379–0.962)

0.034

–

–

0.968
(0.358–2.616)

0.949

–

–

–

–

Adjuvant treatment

0.123

Mitomycin vs. none*

1.114
(0.646–1.921)

BCG vs. none*

0.660
(0.404–1.079)

<0.001

0.697

1.052
(0.599–1.847)

0.098

0.343
(0.193–0.609)

0.150

0.860

0.206
(0.026–1.646)

0.136

<0.001

1.439
(0.602–3.441)

0.413

Reference.

*
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Figure 1. Kaplan-Meier survival curves for recurrence-free survival and progression-free survival.

study, the authors stated that higher tumor stage (p<0.001) and
grade (p<0.001) were significantly associated with tumor necrosis. In addition to these findings, extensive tumor necrosis was
an independent predictor of worse metastasis-free survival14.
After this study, several studies were conducted to investigate
the prognostic influence of tumor necrosis in UTUC. In summary, these studies reported that tumor necrosis was an independent prognostic variable of disease-specific survival, metastasis-free survival, and overall survival15-19.
Only a limited number of papers in the literature investigate the prognostic effect of tumor necrosis in urothelial
bladder cancer. In 2007, Ord et al. investigated the prognostic significance of hypoxia and necrosis in radical cystectomy specimens. They reported that the prevalence of tumor
necrosis increased with a higher T stage. Tumor necrosis was
an independent prognostic factor of cancer-specific survival
(CSS) besides the T stage20. Then, Soave et al. conducted a
study investigating the impact of tumor diameter and necrosis
on disease recurrence and CSS. They included 517 patients
who had undergone radical cystectomy and reported that
tumor necrosis was present in 30.2% of the patients. This
study demonstrated that tumor necrosis was significantly
associated with adverse tumor features such as higher T stage
and grade, lymph node invasion, positive surgical margin,
and lymphovascular invasion21. Finally, Hodgson et al. also
examined patients who had undergone radical cystectomy
in their study and found that the presence of tumor necrosis
was associated with a poor prognosis22.
Our study has some limitations. First, patients’ clinical
and follow-up variables were noted retrospectively. However,

despite the retrospective design, we reevaluated the pathological specimens for tumor necrosis. Second, this study
was a single-center study with a limited number of patients.
We could not evaluate CSS because of the small number
of events (cancer-related death). Despite these limitations,
to the best of our knowledge, no other study in Englishwritten literature has investigated the prognostic impact
of tumor necrosis in NMIBC. The only study that studied
NMIBC pathological specimens included patients who had
undergone early cystectomy, unlike ours8. In our study, we
excluded patients with early cystectomy (within the first 6
months after initial TUR-BT).

CONCLUSION
This study demonstrated that patients with NMIBC and tumor
necrosis in pathological specimens have shorter PFS and more
adverse pathological features. Our results support that the presence of tumor necrosis should be reported regularly to help
better understand patients’ prognoses. Prospective and multicenter studies are required for more robust evidence-based
recommendations.
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Impact of ICU bed availability on ovarian cancer surgical
hospitalization rates during the first wave of the
coronavirus disease 2019 pandemic
Vinicius Cesar Moterani1,2* , Nino Jose Wilson Moterani Junior1,2 ,
Franklin Fernandes Pimentel1 , Francisco Jose Candido dos Reis1

SUMMARY
OBJECTIVES: The coronavirus disease 2019 pandemic, which began in 2020, disrupted healthcare services. Reports of changes in surgical activities
coincide with the outbreak period. We aimed to identify if changes could be determined in hospitalization rates of ovarian cancer patients from 2016
to 2020, comparing pre-pandemic and pandemic levels.
METHODS: Aggregated data were obtained from the State of São Paulo Secretary of Health regarding ovarian cancer clinical and surgical hospitalization,
both Coronavirus disease-specific ICU and infirmary bed occupation rates, average social distancing rates, coronavirus disease 2019 incidence,
mortality, and lethality rates. We performed the joinpoint analysis to verify if there were changes regarding hospitalization rates during this period.
We also calculated hospitalization rate ratios and tested if they were correlated with pandemic-related variables.
RESULTS: Hospitalization rates in the state fell, coinciding with the pandemic. Surgical hospitalization rate ratios were inversely correlated with
Coronavirus disease-specific ICU bed occupation rates during the third trimester of 2020, with a Pearson’s correlation coefficient of -0.50 (95%CI
-0.78 to -0.05, p=0.03).
CONCLUSION: These results demonstrate the impact of the coronavirus disease 2019 pandemic on the treatment of conditions that compete for
the same healthcare resources.
KEYWORDS: Intensive care units. Ovarian neoplasms. COVID-19. Hospitalization.

INTRODUCTION
Coronavirus disease 2019 (COVID-19) was declared a global
pandemic by the World Health Organization (WHO) on March
11, 20201. In Brazil, the first case was registered on February
26, 2020, in São Paulo. By March 20, 2020, Brazil’s Ministry
of Health recognized COVID-19 community transmission in
country2. Spatiotemporal analysis indicated the disease spread
quickly in the country for multiple reasons, including disparities in health resources3.
The pandemic’s impact is far more significant than COVID19’s incidence and mortality rates. The population’s healthcare-seeking behavior and service provision have changed since
the outbreak began4. These changes have been demonstrated
even among conditions such as acute myocardial infarction5
and cerebrovascular events6, reducing hospitalization rates compared to pre-pandemic levels.

Regarding specifically surgical activity, initial reports indicated
a decrease in the number of elective surgeries following the pandemic’s start7,8. As the pandemic progressed, the following reports
stated a reduction in surgery incidence, followed by an increase
in surgery rates and waiting times9. As for oncological surgery, in
Finland, oncological surgery did not see changes during the outbreak
compared to pre-pandemic levels, which might reflect healthcare
service reorganization toward prioritizing oncological surgeries10.
In ovarian cancer, surgery plays a significant role in staging
and treating both initial and advanced diseases. Several patients
will necessitate platinum-based chemotherapy to improve recurrence-free and overall survival11.
In this study, we aimed to assess the clinical and surgical
hospitalization rates for ovarian cancer in the state of São Paulo
before and during the pandemic, and whether there is any correlation between these data and pandemic-related variables.
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METHODS
This study is an ecological analysis. Our main hypothesis
was whether there was any change in the rate of hospital
admissions for ovarian cancer during the first wave of the
COVID-19 pandemic, and if possible, changes were correlated with variables associated with the COVID-19 outbreak progression in the state. This research encompasses
19 trimesters, from the first trimester of 2016 to the third
trimester of 2020. The first trimester of 2020 is considered
the beginning of the pandemic.
Data regarding hospital admissions for ovarian cancer were
publicly available on the São Paulo State Secretary of Health
website. It contained the total number of clinical and surgical
hospital admissions per trimester having the primary diagnosis
of ovarian cancer, both at the state level and by one of 17 numbered state subdivisions known as the Regional Departments
of Health (RDH). This information is aggregated from the
Authorization for Hospital Admission (AHA) documents. The
inclusion criteria were the primary International Disease Code
(ICD) be C56 and the main procedure being either clinical or
surgical treatment.
We obtained from Brazil’s Ministry of Health the female
population and the total population. We obtained from the
National Supplementary Health Agency the female population who had private medical insurance. We calculated the
exclusively public-insured female population from these data.
We performed an age-adjusted joinpoint regression analysis for clinical, surgical, and overall ovarian cancer hospitalization rates during the study period using the Joinpoint Trend
Analysis software. The population was exclusively public-insured women. We used the WHO standard population in this
analysis. We identified the last trimester before the pandemic
in which there was a change in the hospitalization rates and
calculated average pre-pandemic hospitalization rates. We calculated an average from the whole pre-pandemic period when
the above method was not possible.
We calculated the hospitalization rate ratio (HRR) by comparing each trimester during the COVID-19 pandemic and
the baseline period before the pandemic, utilizing the exact
Poisson test. We also calculated the COVID-19-specific ICU
and infirmary bed occupation percentage, COVID-19 incidence and mortality rate, and the social distancing average
percentage in both state and RDH populations per trimester
using publicly available data obtained from the State of São
Paulo government. Data for ICU and bed availability were not
available before May 19, 2020. We used Pearson’s correlation
tests to assess if there was any correlation between HRR in a
given trimester and pandemic-related variables.

We compared expected and observed hospitalizations.
Expected hospitalizations were obtained by applying the quarterly percentual change, which was identified in the last trimester before the pandemic began, calculated in the joinpoint
regression, and applied these to the observed hospitalizations
identified in the last trimester before the pandemic.
We also calculated the proportion of the state’s female population exclusively public-insured during the same period and
performed a Pearson’s correlation test.
Data manipulation and statistical analysis were conducted
using the RStudio software, version 1.4.1717 (2021-05-24).
Temporal series analysis was performed as a joinpoint
regression using the Joinpoint Trend Analysis software, version
4.9.0.0. We allowed from zero up to five joinpoints. We used
the minimal number of two observ ations from a joinpoint to
either end of the data and between two joinpoints.
The study followed the Declaration of Helsinki. According
to Resolution 510/2016 of the National Health Council of
Brazil, studies that use publicly available data without patient
identification do not require approval from an ethics committee.

RESULTS
A total of 12,856 hospital admissions were analyzed during the
study period. Of these, 6,597 were classified as surgical, and
6,259 were identified as clinical. Overall hospitalization rates
for ovarian cancer declined during the pandemic period, reversing the previous upward trend. Among all RDH which demonstrated changes in their tendencies, none presented an increase
during the COVID-19 outbreak period. Clinical hospitalizations
demonstrated a continuous decline during the study. Surgical
hospitalizations showed a downward trend during the pandemic,
and none of the RDH showed an increase during the outbreak.
Surgical HRR displayed an inverse correlation with COVIDspecific ICU bed occupation rates during the third trimester
of 2020. We identified a Pearson’s correlation coefficient of
−-0.50 (95%CI −-0.78 to −-0.05, p=0.03). This is represented
in Figure 1. Overall clinical and surgical HRR did not display a correlation with any of the other studied variables in
each trimester.
Regarding the third trimester of 2020, Table 1 displays the
calculated HRR for each RDH and the state and the values of
pandemic-related variables.
Overall hospitalizations showed a 15% decrease compared
to expected values. These results can be found in Table 2.
The proportion of exclusively public-insured women in the
state has demonstrated an increase in the study. The Pearson’s
correlation coefficient is 0.95 (95%CI 0.88–0.98, p<0.001).
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DISCUSSION

bed occupation rates among RDH during the third quarter of
2020. This supports our primary hypothesis that the pandemic
impacted ovarian cancer care in the state of São Paulo. It suggests ICU bed availability could have limited ovarian cancer
surgical activity.
This study has several strengths. It includes a large number
of hospitalizations during a significant period. It is also based on
AHA records, which are mandatory in the public health system.
Furthermore, our pandemic-related variables encompassed different pathways that could correlate to healthcare disruption.
Limitations are inherent to retrospective and ecological
analysis. Hospitalization could not be classified further than
“clinical” or “surgical” treatment. COVID-specific bed occupations, both infirmary and ICU data, were absent for the
first trimester and partially available for the second trimester
of 2020. However, these do not seem to invalidate the conclusions presented above.
Similar research regarding surgical activity during the
COVID-19 pandemic shows convergence and divergence
points. A decrease in surgery incidence has been reported
during restrictive periods in Finland, followed by an increase
compared to the reference years, as an attempt to address
the accumulated elective surgery backlog9. Another Finnish

We found a decrease in the hospitalization rates for ovarian
cancer in the public health system during the pandemic and
an inverse correlation between HRR and COVID-specific ICU

Figure 1. Relationship between hospitalization rate ratio for ovarian
cancer treatment and the ICU occupation rate in the state of São Paulo
in the third trimester of 2020.

Table 1. Hospitalization rate ratio for each type of hospitalization and pandemic-related variables in the third trimester of 2020.
RDH

Overall
HRR

Surgical
HRR

Clinical
HRR

COVID-19
Incidence

COVID-19
mortality

COVID-19
Lethality

Average social
distancing rate

Infirmary bed
occupation
rate

ICU
occupation
rate

State

0.86

0.85

0.88

104.56

3.96

3.78

42.48

42.57

57.09

1

0.91

0.83

0.99

10.42

0.35

3.35

43.1

43.53

56.63

2

1.09

0.45

1.38

55.12

1.61

2.91

40.07

32.72

48.26

3

1.32

1.4

1.24

303.33

11.96

3.94

43.12

32.69

38.94

4

0.98

1.22

0.72

24.46

0.71

2.91

44.21

30.84

36.83

5

0.92

0.97

0.67

63.94

1.13

1.76

42.54

28.43

66.57

6

0.46

0.44

0.5

86.16

2.18

2.53

39.71

37.34

65.46

7

0.86

0.76

0.92

13.31

0.31

2.32

40.26

46.21

64.04

8

0

0

0

61.67

0.65

1.05

42.09

33.19

72.87

9

1.14

1.8

0.54

13.28

0.33

2.49

39.41

26.45

45.2

10

0.81

1.07

0.59

1824.61

79.53

4.36

39.92

44.88

61.28

11

1.18

1.02

1.3

168.55

4.39

2.6

36.24

55.41

67.54

12

0.88

1.23

0

370.34

6.77

1.83

40.9

42.89

42.8

13

0.76

0.63

0.81

138.13

4.1

2.97

44.17

57.94

71.97

14

2.31

3.21

1.73

29.66

0.81

2.73

45.95

24.29

47.96

15

0.91

0.63

1.01

136.4

3.71

2.72

40.63

50.7

70.31

16

1.9

1.79

2.13

16.9

0.49

2.92

40.39

36.25

60.84

17

0.85

1.05

0.67

68.86

1.71

2.48

44.53

38.42

58.75
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9

13

19

4

21

11

46

26

50

9

10

11

12

13

14

15

16

17

69

5

8

15

4

58

19

3

7

2

2

73

312

1

6

750

State

RDH

1596

Rev Assoc Med Bras 2022;68(11):1593-1598

38

22

38

13

29

4

17

17

9

8

73

68

51

13

11

6

328

745

27

25

46

6

22

1

7

11

5

4

60

39

42

17

9

4

290

615

40

29

31

11

28

4

11

13

12

0

46

36

44

17

20

8

267

617

−-2.32

3.92

−-11.66

1.63

−-15.78

−-5.8

3.82

1.13

0.88

1.63

−-0.21

−-2.9

8.81

−-1.24

0.19

−-2.64

1.42

1.63

48.84

27.02

40.64

11.18

17.69

3.77

19.73

13.15

9.08

3.05

57.88

70.88

75.08

14.81

19.04

1.95

316.43

762.23

47.71

28.08

35.9

11.36

14.9

3.55

20.48

13.3

9.16

3.1

57.76

68.83

81.69

14.63

19.07

1.9

320.92

774.65

46.6

29.18

31.71

11.55

12.54

3.34

21.26

13.45

9.24

3.15

57.64

66.83

88.89

14.45

19.11

1.85

325.48

787.28

−-10.84

−-5.02

−-2.64

1.82

11.31

0.23

−-2.73

3.85

−-0.08

4.95

15.12

−-2.88

−-24.08

−-1.81

−-8.04

4.05

11.57

−-17.23

−-20.71

−-3.08

10.1

−-5.36

7.1

−-2.55

−-13.48

−-2.3

−-4.16

0.9

2.24

−-29.83

−-39.69

2.37

−-10.07

2.1

−-30.92

−-159.65

−-6.6

−-0.18

−-0.71

−-0.55

15.46

0.66

−-10.26

−-0.45

2.76

−-3.15

−-11.64

−-30.83

−-44.89

2.55

0.89

6.15

−-58.48

−-170.28

−-38.15

−-8.28

6.75

−-4.09

33.87

−-1.66

−-26.47

1.11

−-1.48

2.7

5.73

−-63.54

−-108.66

3.11

−-17.22

12.31

−-77.83

−-347.15

0.73

0.9

1.06

0.88

1.75

0.84

0.57

1.03

0.95

1.29

1.03

0.69

0.56

1.07

0.7

3.16

0.92

0.85

Sum of the
Difference
Difference
Difference
difference
Prebetween
between
between
Expected Expected Expected
between
Relationship
pandemic
observed
observed
observed
value
value for
value
Fourth
First
Second
Third
observed
between
trimestral
and expected
and expected
and expected
trimester trimester trimester trimester
for first
second
for third
and expected
observed
percentual
hospitalizations hospitalizations hospitalizations
of 2019
of 2020
of 2020
of 2020
trimester trimester trimester
hospitalizations and expected
change
in first
in second
in third
of 2020
of 2020
of 2020
during the
hospitalizations
rate
trimester of
trimester of
trimester of
pandemic
2020
2020
2020
period

Table 2. Difference between observed and expected ovarian cancer hospitalizations in the state of São Paulo during the first three trimesters of the coronavirus disease 2019 pandemic and
pre-pandemic levels.
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study did not identify decreases in the oncologic surgery
rate, suggesting prioritization of these cases10. Similarly, an
Italian study did not identify any decreases in oncological
surgical activity during the pandemic12. These divergences
might be attributable to the fact that these studies included
several different oncological conditions, each of which could
behave differently.
In Austria, a study reported a decrease of 49% in diagnosing new ovarian cancers during the first 2 months of the pandemic13. Notably, the study cites a maximum ICU occupation
rate of 26%. In France, one report identified a 13% decrease in
gynecological oncology cases in an unicenter study14. Another
French study reported that 32.7% of patients with ovarian
cancer had their surgeries postponed or suspended15. These
results highlight the importance of further research to better
comprehend the role of restrictive measures, ICU occupation
rate, and different healthcare systems in ovarian cancer care
during the pandemic.
Some studies tried to determine more accurately possible
correlations and causes for changes in surgical activity during
the pandemic. A Japanese case series of patients with confirmed
or suspected gynecological malignancies suggests COVID-19
overdiagnosis might have played a role in treatment delay16.
Another research from India identified longer waiting times
from diagnosis to the start of treatment among epithelial ovarian cancer patients, and travel restrictions during lockdown
might have acted as a factor limiting treatment17.
Our data suggest ICU beds could be a bottleneck for ovarian cancer treatment during the pandemic. It is possible that
these so-called “COVID-specific ICU beds” were established
using previously existing ICU structures. Thus, both conditions
compete for the same resources. We cannot exclude other factors that could be associated with higher ICU occupation and
surgical activity decreases, such as sedative drug and personal
protective equipment shortage and prioritization. Available
data do not allow us to discuss how patient referral and exam
availability might have impacted these results; however, the
absence of correlation with other COVID-19-related variables

is a possible indicator that different pathways might not have
contributed to the surgical activity decline.
Cancer treatment centralization has been the subject of
research18. Evidence indicates that ovarian cancer patients benefit from surgical treatment being performed in high-volume
hospitals19. In São Paulo, ovarian cancer has demonstrated high
rates of centralization20. Disruptions to healthcare services challenge this centralized model since patient treatment could be
impacted if resources in a region become suddenly unavailable.
Exploratory analysis indicates a higher proportion of patients
being exclusively dependent on public healthcare insurance.
Thus, we do not expect a high proportion of these treatments
might have happened in private healthcare services.
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Comparison of continuous loop diuretic versus bolus injection
regimens in patients with heart failure: a comprehensive
meta-analysis of the literature
Faysal Şaylık1* , Tufan Cinar2

INTRODUCTION
Heart failure (HF) is a challenging clinical syndrome and the
leading cause of morbidity and mortality worldwide1. In decompensated HF patients, diuretic administration is a crucial and
first-line therapeutic option for reducing fluid overload by
diuresis1. Optimizing the loop diuretic dose is essential to
produce a high proportion of loop diuretic transport in the
proximal renal tubule, enabling it to optimally function on a
Na+-K+-2Cl cotransporter on the luminal surface of the thick
ascending limb of the loop of Henle2. Theoretically, continuous
infusion of a loop diuretic may be preferable to intermittent
bolus injection treatment in terms of length of hospital stay,
weight loss, and urine output3. Possible underlying reasons may
include that continuous infusion of a loop diuretic may ensure
better urine output and less neurohormonal stimulation due to
the constant delivery rate of the loop diuretics to the tubule,
resulting in less alteration in intravascular volume and fewer
occurrences of adverse side effects3. Despite the fact that most
randomized controlled trials (RCTs) supported a continuous
infusion in regard to diuretic efficiency, there is no convincing evidence in the present literature to indicate that continuous infusion of a loop diuretic is preferable to bolus injection
treatment or vice versa1,4. As a result, we intended to perform
a meta-analysis of RCTs that evaluated these two treatment
options in HF patients.

METHODS
Data collection
We followed the recommended reporting items for systematic
reviews and meta-analyses guidelines to report our results. Since
the investigation was a meta-analysis, neither ethics committee

approval nor patient informed consent was needed. First, we
reviewed PubMed, Scopus, Google Scholar, and Cochrane
libraries for relevant studies utilizing keywords such as “randomized controlled,” “heart failure,” “diuretic,” and “continuous,” “bolus,” and “comparison.” When all abstracts were
reviewed, 39 studies remained out of 395 prospective investigations. Following an examination of the entire texts of the
remaining articles, 21 studies were removed because they were
duplicated and irrelevant, included meta-analyses, or had inaccurate results. Finally, the remaining 18 papers were subjected
to our meta-analysis (Table 1).

Study evaluation
Two authors thoroughly reviewed the studies’ applicability and bias probability. The studies were selected based on
the following criteria: (1) prospective, randomized studies
comparing intravenous (IV) continuous infusion of a loop
diuretic to IV bolus injection of diuretics treatment in decompensated HF patients; (2) studies with at least in-hospital
follow-up duration; (3) studies with the clinical outcomes,
such as urine sodium excretion, weight loss, urine output,
length of hospital stay, serum creatinine change, estimated
glomerular filtration (eGFR) change, and mortality; and
(4) only furosemide treatment was used as the main diuretic
regimen. Due to the possibility of selection bias, studies with
a retrospective or observational design were not included
in this meta-analysis. Finally, our meta-analysis excluded
papers in which the effect size and standard error could not
be calculated. All studies were evaluated using a modified
Jadad scale with respect to study quality5. To assess the risk
of bias, we used the Rob2 risk of bias tool as advised in the
Cochrane Handbook for Systematic Reviews of Interventions
(Supplementary 1)6.
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USA

USA

USA

Spain

India

Turkey

2010

2010

2011

2015

2014

2014

2015

Allen et al.8

Thomson
et al.9

Felker et al.10

Palazzuoli
et al.11

Llorens
et al.12

Shah et al.13
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NA: non-applicable; RCT: randomized controlled trial; LVEF: left-ventricular ejection fraction; NYHA: New York Heart Association Functional Classification; bid: twice a day; tid: three times a day; qid: four
times a day.
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Table 1. Characteristics of studies in the meta-analysis.
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Clinical end points
The major end points evaluated in this meta-analysis were urine
sodium excretion, weight loss, urine output, length of hospital
stay, serum creatinine change, eGFR change, and mortality.

Statistical analysis
This meta-analysis was carried out using the R software version 3.6.3 (R statistical software, Institute for Statistics and
Mathematics, Vienna, Austria). For analyses of pooled risk
ratio and standardized mean difference (SMD) with 95% confidence intervals, a “meta” package containing “metabin” and
“metacont” was utilized. The Higgins I2 and Cochran’s Q tests
were used to analyze study heterogeneity. In the case of moderate to high heterogeneity (I2>25%), the random-effect model
was used to predict a pooled effect size, while the fixed-effect
model was utilized in the case of low heterogeneity (I2<25%).
To determine publication bias, Egger’s regression test was chosen. A funnel plot was also utilized to detect any potential publication bias among publications. To identify the likelihood of
the underlying source of between-study heterogeneity, outlier
and influential analyses were conducted. After the outlier or
influential study was eliminated, the pooled effect size was
recalculated. A p-value of 0.05 was used to determine statistical significance (two-tailed tests).

RESULTS
The meta-analysis examined 18 RCTs3,7-24 with a total of 1,178
individuals (Table 1). The continuous infusion group (CG)
had higher urine output than the bolus injection group (BG)
(SMD=0.78 [0.11; 1.44], p<0.01) (Figure 1). The Eggers
regression test was statistically meaningful for the pooled
effect size for urine output (p<0.05), and I2 was calculated as
87%, implying publication bias. A funnel plot revealed that
the studies by “Dormans et al.” and “Zheng et al.” might have
publication bias. Furthermore, these studies were also identified
as outliers and influential articles. As a result, we eliminated
these papers and repeated the pooled effect size for urine output. The overall heterogeneity dropped to 0%, and the CG
still had higher urine output than the BG (SMD=0.40 [0.20;
0.61], p<0.01). In the subgroup analysis of urine output, the
difference was significant between groups for 24-h urine output (p<0.01), whereas it was not significant between compared groups for 72 h (p=0.21). The CG actually had higher
weight loss than the BG (SMD=0.39 [0.13; 0.65], p<0.01)
(Figure 1). For weight loss, the study by “Zheng et al.” was
detected as might to be an outlier study and to have publication bias. So, the random-effect model was recalculated after

removing this study, and the CG had still higher weight loss
than the BG (SMD=0.24 [0.14; 0.34], p<0.01). The CG
excreted more sodium than the BG (SMD=0.61 [-0.73; 1.94],
p<0.01) (Figure 1). However, there was high heterogeneity
between studies regarding the results for sodium excretion.
As the study by “Zheng et al.” was suspected to have high
bias according to the Rob2 bias assessment, we removed this
study from the pooled effect for urinary sodium excretion,
which indicated a nonsignificant difference between groups
(p=0.29). Finally, there were no significant differences in terms
of in-hospital duration, variations in serum creatinine, eGFR
rates, and mortality rates between groups (Figure 2).

DISCUSSION
This meta-analysis showed that HF patients who received a continuous diuretic regimen had higher urine output and weight
loss compared to a bolus regimen. There was no change between
groups in terms of hospital stay, change in serum creatinine,
eGFR, and mortality. The issue of sodium excretion should be
examined in future meta-analyses with more recent studies.
The main therapy goal for congestive HF is fluid removal,
resulting in decreased congestion and reduced afterload.
This objective would enhance hemodynamics and improve
HF symptoms, as well as prevent rehospitalizations and mortality25. Loop diuretics, especially furosemide, are mainly used
for this purpose via inhibiting salt and chloride reabsorption by acting on the Na+-K+-2Cl cotransporter in the thick
ascending limb of the Henle loop4. The use of loop diuretics
was recommended with a class IC indication in the recent
guideline1. However, the decision of using continuous versus
bolus diuretic therapy has been left to the physician’s discretion. Bolus therapy has the advantage of convenience of preparation and administration compared to continuous therapy.
Unfortunately, it might not be able to achieve sufficient concentration to block sodium reabsorption26.
The comparison of continuous diuretic therapy with a
bolus regimen has been evaluated in RCTs and meta-analyses.
This meta-analysis was more comprehensive than previous ones
by including 17 RCTs. Amer et al. reported similar findings
with this report that the continuous group had higher urine
output and weight loss with no difference in the duration of
hospital stay27. However, they had a higher heterogeneity due
to the study populations of RCTs included in their meta-analysis. Chan et al. found significant differences between groups
with respect to urine output and weight loss, which was in
accordance with our study28. Kuriyama et al. showed significant differences between the continuous and bolus regimens
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Figure 1. Forest plots of urine output, weight loss, and urine sodium excretion.

for urine output and weight loss but not for mortality, with
similar findings reported in the current meta-analysis29. In a
recent review, Shastri et al. did not find a difference between
treatment regimens regarding mortality, length of hospital
stay, and weight loss30. Compared to our study, fewer studies
and sample size seem to have led to these results. Finally, Wu
et al. conducted a meta-analysis and could not find a difference between continuous and bolus therapy groups4. The fact

that some of the studies in the meta-analysis used torasemide
instead of furosemide in the treatment and some of them were
examined in all intensive care patients may also have contributed to these results. We included only studies that consisted
of HF patients and used furosemide as a therapeutic agent in
our meta-analysis.
There was high heterogeneity between studies in our
meta-analysis. Most of them had an acceptable quality as
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Figure 2. Forest plots of urine hospital stay, mortality, and serum creatinine change.

evaluated using the modified Jadad scale. Four studies were
more likely to have a bias as assessed with Rob23,7,12,17. Blinding
is an important factor for avoiding bias in RCTs. Only 7 of
18 RCTs were designed in blinded study design10-12,14,23,24, in
which 3 of them reported blinding methods14,23,24. Another
contributing factor that led to high heterogeneity in our
meta-analysis might be the lack of a wash-out period in RCTs
with a cross-over design9,15,16,19. Additionally, most studies in

this meta-analysis did not explain which statistical analyses
were used to detect differences between groups in detail, for
accounting loss follow-up, missing data, or analyses were conducted on an intention-to-treat versus per-protocol basis in
the presence of nonadherence. It has been suggested that, on
a per-protocol basis, the groups should be balanced with and
adjusted for nonadherence31. Finally, furosemide was used in
all RCTs as a diuretic agent, but the differences between the
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diuretic doses for both regimens of studies might have contributed to the existence of heterogeneity.

Limitations
This review had some limitations due to variances in basal characteristics of populations, various diuretic doses, and administration schedules, and using a concomitant medication, which
were all the typical limitations of RCTs. Although the rate of
mortality did not differ between compared groups, the mortality was calculated based on the risk ratio. So, it should be
better to adjust for covariates and time. Unfortunately, none
of the studies presented an adjusted hazard ratio for in-hospital mortality. Further meta-analyses with more RCTs might
provide more information for the decision to use a continuous
versus bolus diuretic regimen in HF patients.
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ERRATUM

https://doi.org/10.1590/1806-9282.20220283ERRATUM

In the manuscript “Relationship between contrast-induced nephropathy and long-term mortality after percutaneous coronary
intervention in patients with chronic coronary total occlusion”, DOI: 10.1590/1806-9282.20220283, published in the Rev Assoc
Med Bras. 2022;68(8):1078-1083, on page 1078, the Results section of Summary:
Where it reads:
RESULTS: Mean age of patients with incidence of contrast-induced nephropathy was 66.7±11.8, and 23.8% of them were
comprised by female. We found a significantly higher mortality in long-term follow-up in the patient group with contrast-induced
nephropathy (42.9 vs. 57.1%, p=<0.001). According to Kaplan-Meier analysis performed additionally, survival during follow-up
was significantly shorter in this group and, in logistic regression analysis, it was an independent predictor of mortality (OR 11.78;
95%CI 3.38–40.9).
It should read:
RESULTS: Mean age of patients with incidence of contrast-induced nephropathy was 66.7±11.8, and 23.8% of them were
comprised by female. We found a significantly higher mortality in long-term follow-up in the patient group with contrast-induced
nephropathy (42.9 vs. 57.1%, p≤0.001). According to Kaplan-Meier analysis performed additionally, survival during follow-up
was significantly shorter in this group and, in logistic regression analysis, it was an independent predictor of mortality (OR 3.02;
95%CI 1.41–6.45, p=0.004).
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