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ABSTRACT

Introduction: The intense inflammatory process triggered by COVID-19 has been pointed out by several authors. Objective: To evaluate
the impact of inflammatory markers on the prognosis of patients with solid tumors hospitalized with SARS-CoV-2/COVID-19 in the first
wave of the pandemic in Brazil. Method: A cohort study of patients >18 years old with cancer, hospitalized at a public cancer treatment
reference center, with SARS-CoV-2/COVID-19 from March to September 2020. The following inflammatory markers were analyzed:
neutrophil-lymphocyte ratio (NLR), derivation of the neutrophil-lymphocyte ratio (INLR) and platelet-lymphocyte ratio (PLR). The
outcome of this study was death during hospitalization. The association between the independent variables and the outcome was analyzed
using univariate and multiple logistic regression. Results: Of the 185 patients, most were aged < 65 years (61.1%), had performance status
(PS) = 2 (82.4%) and were in cancer treatment (80.0%). Breast cancer was the most frequent tumor (26.5%). For the majority of the
cases, the length of hospital stay was = 5 days (59.5%) and occurred in the intensive treatment unit (84.3%). During hospitalization, 86
(46.5%) patients progressed to death. In the adjusted analysis only high NLR (= 4.44) was associated with the risk of death (OR 3.54;
95% CI; 1.68 - 7.46; p = 0.001). Conclusion: NLR proved to be an important prognostic marker, and levels above its median value
were related to an increased risk of death during hospitalization.
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RESUMO

Introdugio: O intenso processo inflamatério desencadeado pela covid-19 tem
sido apontado por diversos autores. Objetivo: Avaliar o impacto de marcadores
inflamatérios no progndstico de pacientes com tumores sélidos internados com
SARS-CoV-2/covid-19 na primeira onda da pandemia no Brasil. Método:
Estudo de coorte com pacientes maiores de 18 anos com cincer, internados em
um centro publico de referéncia no tratamento oncoldgico, com SARS-CoV-2/
covid-19, no periodo de margo a setembro de 2020. Os seguintes marcadores
inflamatérios foram analisados: razio neutréfilo-linfécito (RNL), derivagio
da razao neutréfilo-linfécito (dRNL) e razao plaqueta-linfécito (RPL). Foi
considerado desfecho deste estudo a ocorréncia de ébito durante a internagio
hospitalar. A associagdo entre as varidveis independentes e o desfecho foi analisada
por meio de regressdo logistica univariada e maltipla. Resultadoes: Dos 185
pacientes, a maioria apresentava idade < 65 anos (61,1%), performance status
(PS) = 2 (82,4%) e estavam em tratamento oncoldgico (80,0%). O cincer de
mama foi o tumor mais frequente (26,5%). Para a maior parte dos casos, o
tempo de internagio foi 2 5 dias (59,5%) e ocorreu em unidade de tratamento
intensivo (84,3%). Durante a internagio, 86 (46,5%) pacientes evoluiram para
6bito. Na andlise ajustada, apenas a RNL elevada (= 4,44) esteve associada ao
risco de morrer (OR 3,54; IC 95%; 1,68 - 7,46; p = 0,001). Conclusdo: A
RNL se mostrou um importante marcador progndstico, e niveis acima do seu
valor mediano estiveram relacionados ao aumento do risco de morte durante
a internagio hospitalar.

Palavras-chave: COVID-19; SARS-CoV-2; neoplasias; biomarcadores;
mortalidade hospitalar.

RESUMEN

Introduccién: El papel de la inflamacién desencadenada por la COVID-19
ha sido senalado por varios autores. Objetivo: Evaluar el impacto de
los marcadores inflamatorios en el prondstico de pacientes con tumores
sélidos hospitalizados por SARS-CoV-2/COVID-19 en la primera ola de la
pandemia en el Brasil. Método: Estudio de cohorte con pacientes >18 afios
con cdncer, ingresados en un centro publico de referencia en el tratamiento
del cdncer, con SARS-CoV-2/COVID-19 de marzo a septiembre de 2020.
Se evaluaron los siguientes marcadores inflamatorios: relacién neutréfilos-
linfocitos (RNL), derivacién de la relacién neutréfilos-linfocitos (dRNL)
y relacién plaquetas-linfocitos (RPL). Se consideré como desenlace de este
estudio la ocurrencia de muerte durante la hospitalizacién. La asociacién
entre las variables independientes y el desenlace se analizé mediante
regresion logistica univariada y miltiple. Resultados: De los 185 pacientes
hospitalizados, la mayoria tenia una edad < 65 afos (61,1%), un performance
status (PS) > 2 (82,4%) y estaban en tratamiento oncolégico (80,0 %). El
cdncer de mama fue el tumor més frecuente (26,5%). Para la mayoria de
los casos, el tiempo de hospitalizacién fue = 5 dias (59,5%) y ocurrié en
la unidad de tratamiento intensivo (84,3%). Durante la hospitalizacién,
86 (46,5%) pacientes terminaron falleciendo. En el andlisis ajustado,
solo una RNL alta (= 4,44) se asocié con el riesgo de muerte (OR 3,54;
IC 95%; 1,68 - 7,46; p = 0,001). Conclusién: La RNL demostré ser un
importante marcador prondstico, y los niveles por encima de su valor medio
se relacionaron con un mayor riesgo de muerte durante la hospitalizacién.
Palabras clave: COVID-19; SARS-CoV-2; neoplasias; biomarcadores;
mortalidad hospitalaria.
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INTRODUCTION

In December 2019, a cluster of pneumonia cases
caused by a newly identified type of coronavirus was
reported in Wuhan, Hubei Province, China. This was
initially named as novel coronavirus (2019-nCoV) on 12
January 2020 by the World Health Organization (WHO).
A few months later, after the exponential increase in
cases worldwide, more specifically on February 11, 2020,
severe acute respiratory syndrome caused by coronavirus 2
(SARS-CoV-2) was designated coronavirus disease 2019
(COVID-19) by the who International Viral Taxonomy
Commitee'. Soon after, the disease was declared by
the WHO a public health emergency of international
importance on January 30, 20207 From the beginning of
the pandemic until June 2023, more than 694.6 million
confirmed cases of COVID-19 and 6.9 million deaths
were recorded worldwide. In Brazil, which occupied
the 5th position in the world in number of occurrences,
37.8 million cases and 705.37 thousand deaths from the
disease were recorded’. A study” that analyzed data from
the Influenza Epidemiological Surveillance Information
System (SIVEP-Gripe), which records cases hospitalized
in Brazil for severe acute respiratory infections (SARI),
pointed out that, at the time of the first wave of the disease
in the country (from February 25, 2020 to November 5,
2020), 325,857 cases were recorded, with 113,432 deaths,
which corresponds to a mortality rate of 34.81%.

Cancer patients are more likely to present
complications and progress to death when affected
by COVID-19. A pioneering study conducted
at the National Cancer Institute (INCA), Rio de
Janeiro,Brazil®, involving 181 cancer patients affected by
COVID-19 in the first months of the pandemic, showed
that 60 (33.1%) patients died due to complications of
COVID-19. The lethality was significantly higher in
patients aged over 75 years (p = 0.002), metastatic cancer
(p <0.001), two or more sites of metastases (p < 0.001),
lung metastases (p < 0.001) or bone metastases (p =
0.001), non-curative treatment or supportive treatment
(p <0.001), high levels of C-reactive protein (p = 0.002),
hospitalization due to COVID-19 (p = 0.009) and use
of antibiotics (p = 0.02). In this study, after multivariate
analysis, cases admitted due to symptoms of COVID-19
(p = 0.027) and with two or more sites of metastasis (p
< 0.001) had a higher risk of dying from COVID-19.
A systematic review with meta-analysis® that included
81 studies, involving 61,532 cancer patients, showed
that between 4% and 61% died from complications
of COVID-19. Patients with cancer and SARS-CoV-2
infection had a higher risk of death than patients without
cancer. In addition, when compared to controls, younger
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patients with lung cancer and hematological cancer had
a worse prognosis®.

Recently, hematological inflammatory biomarkers
such as neutrophil-lymphocyte ratio (NLR), neutrophil-
lymphocyte ratio derivation (dNLR), and platelet-
lymphocyte ratio (PLR) have been associated with
prognosis in patients with oncological, cardiovascular, and
infectiousdiseases’. In COVID-19, these markers can be a
useful tool for risk determination and optimal utilization
of limited health resources. Several authors have pointed
to the importance of NLR as a potential prognostic tool
in COVID-19. However, there is no consensus on its
association with disease severity and risk of death®. Several
Brazilian studies have analyzed the importance of these
markers as predictors of severity or death in patients with
COVID-19°. However, to date, no national study has
evaluated its usefulness in cancer patients.

This study aims to evaluate the impact of inflammatory
markers on the prognosis of patients with solid tumors
hospitalized with SARS-CoV-2/COVID-19 in the first

wave of the pandemic in Brazil.
METHOD

A retrospective cohort study with cancer patients
older than 18 years, admitted to Inca units, from March
to September 2020, with SARS-CoV-2/COVID-19
infection.

Participants included in the study met the following
criteria: patients who tested positive for SARS-CoV-2
in the real-time reverse transcriptase polymerase chain
reaction (RT-PCR) assay on material collected by
nasal or oropharyngeal swab; hospitalization between
March 1, 2020, and September 30, 2020. Patients with
hematological cancer and no available complete blood
count result were excluded from the study. Samples
were collected at hospital admission in patients with
symptoms of COVID-19 or immediately after clinical
suspicion in patients hospitalized for reasons unrelated
to COVID-19.

The information was obtained from the electronic
and physical medical records of the patients. The
sociodemographic and lifestyle characteristics used
were sex, race/skin color, age (categorized as: < 65 years
or = 65 years), marital status (categorized as: with or
without a partner), education (categorized as: < 8 years
or = 8 years), alcohol and tobacco consumption (current
situation and preponderant occurrence throughout
life). Among the clinical factors potentially associated
with death, the following were collected: presence of
metastasis, body mass index (BMI) (categorized as:
eutrophic or other categories), Charlson comorbidity



index, systemic arterial hypertension and primary tumor
site (categorized as: breast, gynecological, abdomen, bone
and connective tissue, prostate, head and neck, lung and
central nervous system (CNS)). The factors related to
hospitalization for COVID-19 analyzed were: previous
hospitalization for other causes, hospitalization in the
intensive care unit (ICU), total hospitalization time
(categorized by the median value in: 2 5 days or < 5
days), oncological treatment phase at hospital admission
(treatment-naive or treatment at some point in life),
performance status (PS) in hospitalization (categorized
in: 0 or 1 or > 2), cardiovascular events, hemodialysis,
ventilatory support (none, use of supplemental
O, or invasive mechanical ventilation (IMV)) and
inflammartory markers (categorized by the median value
in: NLR < 7.8 or > 7.8), PLR (< 340.4 or > 340.4) and
dNLR (< 4.4 or > 4.4).

Inflammatory markers were obtained from the result
of the complete blood count routinely collected, using
the following equations: NLR = absolute neutrophil
count/absolute lymphocyte count; dNLR = absolute
neutrophil count (absolute leukocyte count - absolute
neutrophil count); PLR = absolute platelet count/absolute
lymphocyte count. Death during hospitalization was
considered as outcome.

Descriptive analysis of the study population was
performed using measures of central tendency (median)
and dispersion (interquartile range) for continuous
variables, and frequency distribution for categorical
variables. The association between independent variables
and death was verified by univariate and multiple logistic
regression, considering values of p < 0.05 as significant.
The SPSS program version 23.0' was used to perform
the statistical analyzes.

This study was approved by the Research Ethics
Committee (REC) under opinion number 3.992.183
(CAAE: 30910020.8.0000.5274) on 04/27/2020,
according to Resolution n°. 466, 0of 2012" of the National
Health Council (NHC).

RESULTS

185 hospitalized patients were included during
the study period. In all, 86 (46.5%) died during
hospitalization.

The sociodemographic and lifestyle factors associated
with the risk of death during hospitalization due to SARS-
CoV-2/COVID-19 are shown in Table 1. Most were
white (47%), female (62.7%), aged < 65 years (61.1%),
without a partner (55.2%), with > 8 years of schooling
(65.7%), consumed alcohol (53.0%) or tobacco (51.3%)
and was resident in the city of Rio de Janeiro (50.3%).

Inflammatory Markers and SARS-CoV-2/COVID-19

Elderly patients had a higher risk of death compared to
younger patients (OR = 2.20; 95% CI; 1.20 - 4.01; p =
0.010) (Table 1).

Most patients had non-metastatic disease (70.6%),
were overweight or obese (68.3%), had no comorbidities
(53.3%) or systemic arterial hypertension (55.0%), and
the most frequent underlying disease was breast cancer
(26.5%). These factors were not statistically associated
with death in this population (Table 2).

Most patients had been previously hospitalized for
other causes (58.4%), and required ICU admission
(84.3%), with hospital stay of five days or more (59.5%),
at some stage of cancer treatment (80.0%), with PS > 2
(82.4%), without cardiovascular events (94.6%) or need
for hemodialysis (87.5%). Ventilatory support was used
by most patients, being supplementation of O, (23.2%)
and IMV (28.6%). Among the factors related to hospital
admission, those admitted to the ICU (p = 0.001), with
a total length of stay of less than five days (p = 0.003),
with PS > 2 (p = 0.036), with a history of cardiovascular
events (p = 0.045), on hemodialysis (p = 0.020) and with
ventilatory support (p < 0.001) were associated with a
higher risk of death during hospitalization. Regarding
inflammatory markers, in the univariate analysis, an
increased risk was observed when NLR > 7.78 (» < 0.001)
and ANLR > 4.44 (p < 0.001) (Table 3).

In the multiple analysis, after adjustment for
ventilatory support, presence of cardiovascular events
and comorbidities, among the inflammatory markers,
only NLR was independently associated with death
during hospitalization. Patients with NLR > 4.44 had
a 3.54 -fold increased risk of death compared to those
with NLR < 4.44 (OR = 3.54; 95% CI 1.68 - 7.46, p =
0.001) (Table 4).

DISCUSSION

This study analyzed 185 patients with solid tumors
who presented COVID-19 at hospital admission or
immediately after clinical suspicion in those already
hospitalized for reasons unrelated to COVID-19. The
cases refer to the first wave of the pandemic in Brazil.
Patients with higher NLR values at the time of diagnosis
of COVID-19 were more severe, with an almost four
times higher risk of death during hospitalization, when
compared to those with lower values of this marker. In
addition, PLR did not show a statistically significant
association with the risk of dying and dNLR showed
an association only in the univariate analysis, losing
significance in the adjusted analysis.

Other international studies have pointed to the
usefulness of various inflammatory indices to predict
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Table 1. Sociodemographic and lifestyle factors associated with the risk of death during hospitalization from SARS-CoV-2/COVID-19 (N=185)

Death during

Variable N (%) hospitalization OR (95% Cl) p
Yes (%) No (%)
Sex/Gender
Female 116 (62.7) 54 (62.8%) 62 (62.6) Reference
Male 69 (37.3) 32 (37.2%) 37 (37.4) 0.99 (0.55-1.81)  0.982
Race/color/ethnicity:
White 86 (47.0) 44 (51.2) 42 (42.9) Reference
Non-white 99 (53.0) 42 (48.8) 56 (57.1) 0.72 (0.40 - 1.28) .0.260
Age
<65 years old 113 (61.1) 44 (51.2) 69 (69.7) Reference
= 65 years old 72 (38.9) 42 (48.8) 30 (30.3) 2.20 (1.20 - 4.01) 00.010
Marital Status
Without a partner 100 (55.2) 51 (60.7) 49 (50.5%) Reference
With a partner 81 (44.8) 33 (39.3) 48 (49.5) 0.66 (0.37 - 1.19) 0.170
Education
=8 years of school 115 (65.7) 55 (67.1) 60 (64.5) Reference
<8 years of study 60 (34.3%) 27 (32.9) 33 (35.5) 0.89 (0.48 - 1.67) 0.722
Alcohol consumption
No 79 (53.0) 39 (54.2) 40 (51.9) Reference
Yes (contact with alcoholat 76 47 0) 33 (45.8) 37 (48.1) 0.82(0.48-1.74)  0.786
some point)
Tobacco consumption
No 81 (51.3) 35 (47.9%) 46 (54.1) Reference
Yes (contact with tobaccoat 75 45 7 39 (45.9) 38 (52.1) 1.28 (2.40 - 0.68)  0.439
some point)
Place of residence
City of Rio de Janeiro 93 (50.3) 45 (52.3) 48 (48.5%) Reference
Other cities 92 (49.7) 40 (47.7) 51 (51.5) 0.86 (0.48 - 1.53) 0.602

Captions: OR = odds ratio; CI = confidence interval.

Note: The statistically significant variable is highlighted in bold.

mortality in patients with COVID-19%®. In Brazil,

similarly, the absolute number of leukocytes™',

neutrophils”', lymphocytes”!"', basophils'!, hematocrit'!,
hemoglobin14, NLR>'*>, ANLR", PLR'""*%, neutrophil-
platelet ratio (NPR)'""5, monocyte-lymphocyte ratio
(MLR)? and systemic inflammation index (SII)'"*> have
been predictors of severity, need for ICU admission or
death in different scenarios”''". In contrast, one study
showed that NLR was not associated with disease severity
or death'. It is important to highlight that none of
these studies included patients exclusively with cancer
and COVID-19 and that, with regard to NLR, there is
no uniformity among these authors in the definition of
the cutoft points used: 6.13%, 9.94"", or as a continuous
variable®. In this study, which exclusively included patients

Revista Brasileira de Cancerologia 2023; 69(4): e-194394

with solid tumors, the median value (4.44) was used as
the cutoff point, which may have underestimated the risk
of death. In a systematic literature review including 21
international studies involving cancer patients, the cutoff
points for predicting mortality ranged from 3,19-11,758.

Similarly to the current study, other authors observed
thatincreased dNLR and PLR values were not independent
factors associated with death. However, NLR was also
not a predictor of death, and only SII'® remained in the
adjusted analysis model.

In the present study, bivariate analysis showed that
the risk of dying was influenced by factors classically
described as associated with the prognosis of patients with
COVID-19, such as age > 65 years, current ICU stay, total
length of stay < 5 days, PS 2 2, presence of cardiovascular



Table 2. Clinical factors associated with death (N=185)

Inflammatory Markers and SARS-CoV-2/COVID-19

Death on admission

Variable N (%) OR (95% CI) P

Yes (%) No (%)

Metastasis

MO 120 (70.6) 49 (64.5) 71 (75.5) Reference

M1 50 (29.4) 27 (35.5) 23 (24.5) 1.70 (0.88 - 3.31) 0,117

BMI

Eutrophic 46 (31.7) 21 (33.9) 32 (38,6) Reference

Overweight or obese 99 (68.3) 41 (66.1) 51 (61.4) 1.23 (0.62 - 2.43) 0.562

Comorbidity (Charlson)

No comorbidity 96 (53.3) 21 (25.0) 37 (38.5) Reference

With comorbidity 84 (46.7) 63 (75.0) 59 (61.5) 1.88 (0.99 - 3.58) 0.054

Arterial hypertension

No 99 (55.0) 42 50.0 57 (59.4) Reference

Yes 81 (45.0) 42 50.0 39 (40.6) 1.46 (0.81 - 2.34) 0.208

Primary tumor type

Breast 49 (26.5) 23 (26.7) 26 (26.3) Not calculated 0.786

Gynecologic cancer* 32 (17.3) 14 (16.3) 18 (18.2)

Abdomen** 40 (22.2) 21 (24.4) 20(20.2)

Bone and connective tissue*** 20 (10.8) 9 (10.5) 11 (11.1)

Prostate 17 (9.2) 7 (8.1%) 10 (10.1)

Head and neck cancer**** 15 (8.1) 5(5.8) 10 (10.1)

Lung 8 (4.3) 6 (7.0) 2 (2.0)

CNS 3(1.6) 1(1.2) 2 (2.0)

Captions: OR = odds ratio; Cl = confidence interval; BMI = body mass index; CNS = central nervous system.

*) cervix (21); uterine body (8); vulva (2); ovary (1).

**) non-melanoma skin (8); soft tissue (6); bone (4); melanoma skin (2).

(
(
(*
(

events, hemodialysis and need for ventilatory support.
However, in the adjusted analysis, these variables lost
statistical significance and were not retained in the logistic
regression model.

Some limitations of this research should be
highlighted. First, this is a retrospective study and
data were collected based on the hospital’s physical
and electronic medical records. Second, having been
performed with patients from a single institution and
the relatively small sample size may have impacted the
results and limited their generalization. Third, although
the blood counts used were those collected at the time
of admission for COVID-19 or as close as possible to
the date of their detection, patients could be at distinct
stages of cancer. Finally, although the results of this
study refer exclusively to the first wave of the pandemic
in Brazil, different variants of the coronavirus may have

**) intestine (20); stomach (5); bladder (4); liver (3); anal canal (2); pancreas (2); kidneys (1); bile ducts (1); peritoneum (2); retroperitoneum (1).

***%) larynx (8); thyroid (3); tonsil (1); mouth (1); nasopharynx (1); oropharynx (1).

influenced the prognosis. On the other hand, this is the
first Brazilian study to investigate the prognostic roles
of systemic inflammation indices based on blood cell
counts in patients with solid tumors and COVID-19.

CONCLUSION

In this study, high NLR values showed prognostic
ability to predict death during hospitalization of patients
with solid tumors and COVID-19.
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Table 3. Factors related to admission to INCA associated with the risk of death during hospitalization due to SARS-CoV-2/COVID-19 (N=185)

Death on admission

Variable N (%) OR (95% ClI) P
Yes (%) No (%)

Previous hospitalization for other
causes
No 77 (41.6) 9 (57.0) 59 (59.6) Reference
Yes 18 (58.4) 37 (43.0) 40 (40.4) 1.11 (0.62 - 2.00) 0.719
Current hospitalization - ICU
No 29 (15.7) 64 (74.4) 92 (92.9) Reference
Yes 156 (84.3) 22 (25.6) 7 (7.1) 452 (1.82-11.21) 0.001
Total length of hospital stays
5 days or more 110 (59.5) 61 (70.9) 49 (49.5) Reference
< 5 days 75 (40.5) 25(29.1) (50-50.5) 2.49 (4.58 - 1.35) 0.003
Cancer treatment phase
Therapy Naive 37 (20.0) 14 (16.3) 23 (23.2) Reference
In any treatment 148 (80.0) 72 (83.7) 76 (76.8) 1.56 (0.74 - 3.26) 0.240
PS
PSOor1 21 (17.6) 7 (10.8) 14 (25.9) Reference
PS =2 98 (82.4) 58 (89.2) 40 (74.1) 2.90 (1.07 - 7.83) 0.036
Cardiovascular events
No 175 (94.6) 77 (90.6) 97 (98.0) Reference
Yes 10 (5.4) 8 (9.4) 2 (2.0) 5.04 (1.04 -24.42) 0.045
Hemodialysis
No 161 (87.5) 69 (81.2) 92 (92.9) Reference
Yes 23(12.5) 16 (18.8) 7(7.1) 3.05(1.19 - 7.81) 0.020
Ventilatory support
None 89 (48.1) 6 (7.0) 47 (47.5) Reference
Supplemental O2 43 (23.2) 47 (54.7) 42 (42.4) 8.77 (3.40-22.58) <0.001
Invasive mechanical ventilation 53 (28.6) 33 (38.4%) 10 (10.1) 25.85(8.56-78.10) <0.001
Neutrophil-lymphocyte ratio
<779 91 (50.0) 30 (35.3) 61 (62.9) Reference
=779 91 (50.0) 55 (64.7) 36 (37.1) 3.11 (01.69 -5.70) <0.001
Platelet-lymphocyte ratio
< 340.45 91 (50.0) 38 (44.7) 53 (54.6) Reference
= 340.45 91 (50.0) 47 (55.3) 44 (45.4) 1.49 (0.83 - 2.67) 0.182

Derivation of neutrophil-
lymphocyte ratio

< 4.44 91 (50.0) 28 (32.9) 63 (64.9) Reference
= 4.44 91 (50.0) 57 (67.1) 34(35.1%) 3.77 (2.04-6.98) <0.001

Captions: OR = odds ratio; CI = confidence interval; ICU = intensive care unit; PS = performance status.

Note: The statistically significant variables are highlighted in bold.
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Table 4. Adjusted analysis of the impact of inflammatory markers on
the risk of death during hospitalization due to COVID-19 (N=185)

Variable OR (95% Cl) P
Neutrophil-

lymphocyte ratio

< 4.44 Reference

= 4.44 3.54(1.68-7.46) 0.001

Captions: OR = odds ratio; Cl = confidence interval.

Note: Adjusted for ventilatory support, presence of cardiovascular events and
presence of comorbidities. The statistically significant variable is highlighted

in bold.

DECLARATION OF CONFLICT OF INTERESTS

The author Anke Bergmann declares a potential
conflict of interest due to the condition of being the
scientific editor of the Brazilian Journal of Cancerology of
INCA. The other authors do not have a conflict of interest.

FUNDING SOURCES

Danielly Aguiar Martins da Silva received a scientific
initiation grant from the Research Support Foundation of
the State of Rio de Janeiro (FAPER]) to conduct this study.

REFERENCES

1. Guo YR, Cao QD, Hong ZS, et al. The origin,
transmission and clinical therapies on coronavirus
disease 2019 (COVID-19) outbreak - an update on the
status. Mil Med Res. 2020;7(1):11. doi: hteps://doi.
org/10.1186/s40779-020-00240-0

2. Sohrabi C, Alsafi Z, O’Neill N, et al. World Health
Organization declares global emergency: a review
of the 2019 novel coronavirus (COVID-19). Int ]
Surg. 2020;76:71-6. doi: https://doi.org/10.1016/j.
ijsu.2020.02.034

3. Worldometer [Internet]. Dover: Worldometer; 2023.
Covid-19 Coronavirus Pandemic - [acesso 2023 abr 4].
Disponivel em: https://www.worldometers.info/

4. Zeiser FA, Donida B, Costa CA, et al. First and second
COVID-19 waves in Brazil: a cross-sectional study
of patients’ characteristics related to hospitalization
and in-hospital mortality. Lancet Reg Health Am.
2022;6:100107. doi: https://doi.org/10.1016/j.
lana.2021.100107

5. Melo AC, Thuler LCS, Silva JL, et al. Cancer inpatients
with COVID-19: a report from the brazilian National
Cancer Institute. PLoS One. 2020;15(10):e0241261.
doi: https://doi.org/10.1371/journal.pone.0241261

6. Khoury E, Nevitt S, Madsen WR, et al. Differences in
outcomes and factors associated with mortality among
patients with SARS-CoV-2 infection and cancer compared

Inflammatory Markers and SARS-CoV-2/COVID-19

with those without cancer: a systematic review and meta-
analysis. JAMA Netw Open. 2022;5(5):€2210880. doi:
https://doi.org/10.1001/jamanetworkopen.2022.10880

7. Basbus L, Lapidus MI, Martingano I, et al. Indice
neutré6filo-linfocito como factor prondstico de
COVID-19. Medicina (B Aires). 2020;80(Suppl 3):31-6.

8. Sarkar S, Khanna P, Singh AK. The impact of neutrophil-
lymphocyte count ratio in COVID-19: a systematic review
and meta-analysis. ] Intensive Care Med. 2022;37(7):857-
69. doi: https://doi.org/10.1177/08850666211045626

9. Sejépoles MD, Souza-Silva JB, Silva-Santos C, et al.
Prognostic value of neutrophil and lymphocyte counts
and neutrophil/lymphocyte ratio for predicting death
in patients hospitalized for COVID-19. Heliyon.
2023;9(6):e16964. doi: hteps://doi.org/10.1016/j.
heliyon.2023.e16964

10. Nienkotter B, Gambetta MV, Rocha FRD, et al. Analysis
of possible risk predictors in patients with coronavirus
disease 2019: a retrospective cohort study. Rev Assoc
Med Bras (1992). 2023;69(5):€20220917. doi: hteps://
doi.org/10.1590/1806-9282.20220917

11. Alagbe AE, Pedroso GA, Oliveira BB, et al. Hemograms
and serial hemogram-derived ratios in survivors and non-
survivors of COVID-19 in Campinas, Brazil. Hematol
Transfus Cell Ther. 2022. doi: https://doi.org/10.1016/j.
htct.2022.11.003

12. Correal JCD, Sol6rzano VEF, Damasco PH, et al. Risk
factors associated with mortality in patients hospitalized
for coronavirus disease 2019 in Rio de Janeiro, Brazil. Rev
Soc Bras Med Trop. 2021;54:¢0878-2020. doi: https://
doi.org/10.1590/0037-8682-0878-2020

13. Lazar Neto E Salzstein GA, Cortez AL, et al. Comparative
assessment of mortality risk factors between admission
and follow-up models among patients hospitalized with
COVID-19. Int J Infect Dis. 2021;105:723-9. doi:
heeps://doi.org/10.1016/j.ijid.2021.03.013

14. Oliveira DC, Spiri BS, Schluga YC, et al. Evaluation
of lymphocyte count, t-cell subsets and neutrophil-to-
lymphocyte ratio as early predictors for severity and
outcome of COVID-19 disease-a report from a highly
complex hospital in Brazil. Hematol Transfus Cell Ther.
2022;45(3):330-7. doi: hrttps://doi.org/10.1016/j.
htct.2022.05.007

15. Fernandes NE, Costa IF, Ciceri ACM, et al. Razées
hematoldgicas na Covid-19: diferengas entre pacientes
com e sem necessidade de ventilacio mecanica invasiva.
Hematol Transfus Cell Ther. 2022;44:S660. doi: https://
doi.org/10.1016/j.htct.2022.09.1133

16.SPSS®: Statistical Package for Social Science (SPSS)
[Internet]. Versio 23.0. [Nova York]. International
Business Machines Corporation. [acesso 2023 mar 9].
Disponivel em: https://www.ibm.com/br-pt/spss?utm_co
ntent=SRCWW&p1=Search&p4=4370007751578549
28&p5=p&gclid=CjwKCAjwgZCoBhBnEiwAz35Rwiltb

Revista Brasileira de Cancerologia 2023; 69(4): e-194394


https://doi.org/10.1186/s40779-020-00240-0
https://doi.org/10.1186/s40779-020-00240-0
https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.1016/j.ijsu.2020.02.034
https://www.worldometers.info/
https://doi.org/10.1016/j.lana.2021.100107
https://doi.org/10.1016/j.lana.2021.100107
https://doi.org/10.1371/journal.pone.0241261
https://doi.org/10.1001/jamanetworkopen.2022.10880
https://doi.org/10.1177/08850666211045626
https://doi.org/10.1016/j.heliyon.2023.e16964
https://doi.org/10.1016/j.heliyon.2023.e16964
https://doi.org/10.1590/1806-9282.20220917
https://doi.org/10.1590/1806-9282.20220917
https://doi.org/10.1016/j.htct.2022.11.003
https://doi.org/10.1016/j.htct.2022.11.003
https://doi.org/10.1590/0037-8682-0878-2020
https://doi.org/10.1590/0037-8682-0878-2020
https://doi.org/10.1016/j.ijid.2021.03.013
https://doi.org/10.1016/j.htct.2022.05.007
https://doi.org/10.1016/j.htct.2022.05.007
https://doi.org/10.1016/j.htct.2022.09.1133
https://doi.org/10.1016/j.htct.2022.09.1133
https://www.ibm.com/br-pt/spss?utm_content=SRCWW&p1=Search&p4=43700077515785492&p5=p&gclid=CjwKCAjwgZCoBhBnEiwAz35Rwiltb7s14pOSLocnooMOQh9qAL59IHVc9WP4ixhNTVMjenRp3-aEgxoCubsQAvD_BwE&gclsrc=aw.ds
https://www.ibm.com/br-pt/spss?utm_content=SRCWW&p1=Search&p4=43700077515785492&p5=p&gclid=CjwKCAjwgZCoBhBnEiwAz35Rwiltb7s14pOSLocnooMOQh9qAL59IHVc9WP4ixhNTVMjenRp3-aEgxoCubsQAvD_BwE&gclsrc=aw.ds
https://www.ibm.com/br-pt/spss?utm_content=SRCWW&p1=Search&p4=43700077515785492&p5=p&gclid=CjwKCAjwgZCoBhBnEiwAz35Rwiltb7s14pOSLocnooMOQh9qAL59IHVc9WP4ixhNTVMjenRp3-aEgxoCubsQAvD_BwE&gclsrc=aw.ds

Silva DAM, Dantas CS, Martins IS, Araujo RO, Silva ACP, Leao ACM, Aquiar SS, Bergmann A, Thuler LCS

7514pOSLocnooMOQh9qAL5ITHVcIWP4ixhNTVM
jenRp3-aEgxoCubsQAvD_BwE&gclsrc=aw.ds

17. Conselho Nacional de Satide (BR). Resolucio n° 466,
de 12 de dezembro de 2012. Aprova as diretrizes e
normas regulamentadoras de pesquisas envolvendo seres
humanos. Didrio Oficial da Uniao, Brasilia, DE 2013
jun 13; Segao 1:59.

18. Fois AG, Paliogiannis P, Scano V, et al. The systemic
inflammation index on admission predicts in-
hospital mortality in COVID-19 patients. Molecules.
2020;25(23):5725. doi: https://doi.org/10.3390/
molecules25235725

Recebido em 4/9/2023
Aprovado em 7/12/2023

Executive editor: Leticia Casado. Orcid iD: https://orcid.org/0000-0001-5962-8765

8 Revista Brasileira de Cancerologia 2023; 69(4): e-194394


https://www.ibm.com/br-pt/spss?utm_content=SRCWW&p1=Search&p4=43700077515785492&p5=p&gclid=CjwKCAjwgZCoBhBnEiwAz35Rwiltb7s14pOSLocnooMOQh9qAL59IHVc9WP4ixhNTVMjenRp3-aEgxoCubsQAvD_BwE&gclsrc=aw.ds
https://www.ibm.com/br-pt/spss?utm_content=SRCWW&p1=Search&p4=43700077515785492&p5=p&gclid=CjwKCAjwgZCoBhBnEiwAz35Rwiltb7s14pOSLocnooMOQh9qAL59IHVc9WP4ixhNTVMjenRp3-aEgxoCubsQAvD_BwE&gclsrc=aw.ds
https://doi.org/10.3390/molecules25235725
https://doi.org/10.3390/molecules25235725
https://orcid.org/0000-0001-5962-8765

	_Hlk145323869
	_Hlk145616661
	_Hlk145323837
	_Hlk145430652
	_Hlk124955921
	_Hlk124958112
	_Hlk146524081
	_Hlk125019656
	_Hlk125019623
	_Hlk124952226
	_Hlk124953134
	_Hlk138262752
	_gjdgxs
	_30j0zll
	_1fob9te
	_3znysh7
	_GoBack
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.n8j9gqu98754
	_heading=h.gjdgxs
	_GoBack
	_heading=h.3znysh7
	_heading=h.2et92p0
	_gjdgxs
	_1fob9te
	_3znysh7
	_Hlk103344550
	_Hlk134725433
	_Hlk147328253
	_Hlk108992562
	_Hlk108994130
	_GoBack
	_Hlk138262752
	_Hlk148514525
	_Hlk148516452
	_GoBack
	_GoBack
	_Hlk149738209
	_GoBack
	_Hlk149746937
	_gjdgxs
	_GoBack
	_30j0zll
	_Hlk151117637
	_Hlk109744544
	_Hlk151045366
	_Hlk151117654
	_Hlk151045350
	_heading=h.1y810tw
	_GoBack
	_heading=h.gjdgxs

