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ABSTRACT

Introduction: SARS-CoV-2 infection has a broad clinical spectrum, which can be categorized by its level of severity. Being an oncological
patient is described in the literature as an important risk factor for more severe levels of the disease resulting from immunosuppression.
Objective: To compare demographic and clinical characteristics among cancer and non-cancer patients with COVID-19 in a referral
hospital in the city of Belém, Pard. Method: Retrospective and quantitative study of analysis of medical records of patients diagnosed
with COVID-19 between April and July 2020. For data analysis, the relative risk was calculated with a 95% confidence interval and test £
Results: The sample consisted in 53 ICU patients, mostly females (31: 58.49%), diagnosed with COVID-19. There was a predominance
of the outcome death for the group of cancer patients (27; 81.8%), as well as a greater number of non-neoplastic comorbidities among
cancer patients (19; 57.5%). Cancer patients had longer invasive ventilatory support, with a mean of ten days (13; 39.39%). Conclusion:

There were differences in demographic characteristics and interventions performed among the groups investigated.
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RESUMO

Introdugao: A infecgio por Sars-CoV-2 possui um amplo espectro clinico,
que pode ser categorizado pelo seu nivel de severidade. Ser paciente
oncoldgico estd descrito na literatura como fator de risco importante em
niveis mais severos da doenga decorrente do estado de imunossupressio.
Objetivo: Comparar as caracteristicas demograficas e clinicas entre pacientes
oncolégicos e nao oncolégicos com covid-19 em um hospital de referéncia
na cidade de Belém, Pard. Método: Estudo retrospectivo e quantitativo
de andlise de prontudrios de pacientes diagnosticados com covid-19 entre
abril e julho de 2020. Para a andlise dos dados, fez-se o cdlculo do risco
relativo com intervalo de confianga de 95% e teste #. Resultados: A amostra
totalizou 53 pacientes da UTI diagnosticados com covid-19 e foi composta
principalmente pelo sexo feminino (31; 58,49%). Houve predominéncia
do desfecho 6bito no grupo de pacientes oncolégicos (27; 81,8%), assim
como maior niimero de comorbidades nao neopldsicas entre os pacientes
oncolégicos (19; 57,5%). Além disso, os pacientes oncoldgicos tiveram
maior tempo de suporte ventilatdrio invasivo, com média de dez dias (13;
39,39%). Conclusao: Houve diferenca nas caracteristicas demograficas e
nas intervengoes realizadas entre os grupos estudados.

Palavras-chave: COVID-19; SARS-CoV-2; neoplasias; unidades de terapia

intensiva.

RESUMEN

Introduccién: La infeccién por Sars-CoV-2 tiene un amplio espectro
clinico, que se puede categorizar segiin su nivel de gravedad. Ser un
paciente oncoldgico se describe en la literatura como un importante factor
de riesgo para niveles mds severos de la enfermedad derivados de un estado
de inmunosupresién. Objetivo: Comparar las caracteristicas demograficas
y clinicas entre pacientes oncoldgicos y no oncoldgicos con covid-19 en
un hospital de referencia en la ciudad de Belém, Pard. Método: Estudio
retrospectivo y cuantitativo de andlisis de historias clinicas de pacientes
diagnosticados con covid-19, entre abril y julio de 2020. Para el andlisis de
datos se calculé el riesgo relativo con un intervalo de confianza del 95% y
test #. Resultados: La muestra totaliz6 53 pacientes de UCI diagnosticados
con covid-19 e estaba compuesta principalmente por el sexo femenino
(31; 58,49%). Predominé el desenlace de muerte en el grupo de pacientes
oncolégicos (27; 81,8%), asi como un mayor nimero de comorbilidades
no neopldsicas entre los pacientes oncoldgicos (19; 57,5%). Los pacientes
con cdncer tuvieron soporte ventilatorio invasivo por mds tiempo, con
una media de diez difas (13; 39,39 %). Conclusién: Hubo diferencias en
las caracteristicas demogrficas y en las intervenciones realizadas entre los
grupos estudiados.

Palabras clave: COVID-19; SARS-CoV-2; neoplasias; unidades de cuidados

intensivos.
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INTRODUCTION

In December, 2019, Wuhan city, the capital of Hubei
province in China, became the center of an outbreak of
pneumonia of unknown cause which spread worldwide.
On January 30, 2020, due to damages caused by the novel
coronavirus, known as Sars-CoV-2%, the World Health
Organization (WHO) declared a global health emergency”.

The Sars-CoV-2 infection has a wide clinical spectrum,
classified according to the level of severity as mild, severe
and critical®. Mild illness is characterized as absence of
pneumonia or mild pneumonia in 81% of the cases.
Severe illness with respiratory rate equal or higher than
30 breaths per minute, dyspnea and pulmonary infiltrate
higher than 50% in 24 to 48 hours, which occurred in
14% of the cases. Critical illness with septic shock, sepsis,
respiratory failure and multiple organs dysfunction in 5%
of the cases®.

The main risk factors are older than 50 years
of age, tobacco use, cardiovascular and respiratory
diseases, diabetes and cancer, these last two related to
immunosuppression’.

Scientific literature described the close relationship of
the immune system with cancer pathogenesis. In healthy
persons, the immune system monitors, recognizes and
eliminates potential tumorigenic cells®”. Cancer cells must
develop the ability to by-pass the immune system control
thus evading elimination and concomitantly promoting
pro-inflammatory field favoring the formation of cancer.
Inflammation further contributes to tumorigenesis by
supplying tumor cells with growth factors and pro-
angiogenic factors that facilitates tumor proliferation
and metastases’. Consequently, the formation of cancer
depends on an immunocompromised field which can
explain why cancer patients are more susceptible to
infections®.

A recent study has proved that patients with cancer
have 3.5-fold more odds of needing invasive ventilation,
of being admitted to the Intensive Care Unit (ICU)
or death than non-cancer patients’. In addition, these
patients undergo chemotherapy, anti-cancer and
surgical procedures that further contribute to their
immunosuppression®'°.

Another study revealed that receiving oncologic
treatment in until two weeks post COVID-19 diagnosis
would be a risk factor for severe events as the acute
respiratory distress syndrome (ARDS), acute myocardial
infarction and septic shock''. Furthermore, given the
confirmed nosocomial transmission of SARS-CoV-2
among patients in healthcare units, cancer patients may
be more prone to getting infected'? because of their
treatment.
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Intensive care is a key aspect of the treatment of
patients with cancer although the prognosis worsens
after admission at ICU™. Recent technological advances
as improvement of diagnostic approach, development of
more effective therapeutic options and infections control
appear to improve survival'.

'The main motives for ICU admission are: hypotension,
acute respiratory failure and sepsis not directly related
to the severity or type of cancer'®. Invasive mechanic
ventilation in patients with cancer at the ICU is reported
as an important risk factor and not needing invasive
ventilation reduces intra-hospital mortality rate’. Other
risk factors are ARDS, multiple organ dysfunction
syndrome and sepsis'“.

Possibly, patients with cancer are at risk of infections
and more severe complications from COVID-19
pandemic due to continuous hospitalizations to treat
and follow-up the disease. The objective of the study
is to compare demographic and clinical characteristics
of patients with cancer with COVID-19 at a reference
hospital in Belém, State of Pard (PA).

METHOD

Retrospective, quantitative cohort study with data
collected from charts between April and July 2020 at
“Hospital Ophir Loyola” in Belém, PA.

“Hospital Ophir Loyola” hosts patients referred by the
National Health System (SUS) from basic health network
and outpatient units in its full capacity. It is classified as
High Complexity Oncologic Center (Cacon) and teaching
institution by the Ministry of Health; it was able to accept
and provide continuous multidisciplinary treatment to non-
oncologic cases during the pandemic when COVID-19
infected patients were referred for ICU admission'.

The sample consisted in data extracted from patients’
charts diagnosed with COVID-19 admitted to the ICU
of the hospital, according to Figure 1. The inclusion
criteria were patient’s charts with diagnosis of COVID-19
admitted at the ICU in the study period with and
without associated oncologic diagnosis and the exclusion
criteria was illegible or damaged chart. Only one chart
was excluded due to incomplete data of sex, age and
identification.

The data were collected through a form with
identification of sex, age, comorbidities, International
Classification of Diseases (ICD) at ICU admission and
outcome (discharge/death); treatments utilized: oxygen
therapy and invasive ventilation support and clinical
manifestations: lab tests and arterial blood gas. Later, the
charts were grouped as oncologic patients (33) and non-
oncologic patients (20).



Charts collected
n=54

Excluded

Charts investigated
n=1 n=53

Patients with
cancer and COVID -19
n=33

Non-cancer patients
with COVID -19

n=20

Figure 1. Flowchart of sample selection

The relative risk (RR) was calculated with confidence
interval (CI) 0of 95% and statistical significance by Pearson
chi-square and/or Fisher exact test with the software
IBM® SPSS® Statistics version 26. In addition, test # was
performed to analyze the relation of lab tests with patients’
clinical outcomes. Descriptive statistics was performed
with the software Microsoft Excel and data tabulation.
Value of p < 0.05 was considered statistically relevant.

The study complied with Resolution 466/2012" of
the National Health Council and was approved by the
Institutional Review Board of “Hospital Ophir Loyola”
report 4,268.515/2020 (CAAE (submission for ethical
review): 35014420.3.0000.5550).

RESULTS

The sample consisted in 53 charts of patients
diagnosed with COVID-19 at the ICU, mean age of 56.1
years, mostly females (31; 58.49%). Table 1 describes the
demographic and clinical characteristics of the population
investigated.

The number of oncologic patients between 50 and 59
years of age (8; 24.2%) and non-oncologic between 70 and
79 years of age (six) is higher than other age stratifications.
Lung neoplasm was predominant in oncologic patients
(5; 15%). Furthermore, the study patients presented
types of comorbidity other than neoplasms (27), mostly
in the group of oncologic patients (19; 57.5%). The
outcome death predominated in the group of oncologic
patients (27; 81.8%). Table 2 describes the characteristics
of ventilatory support offered to oncologic and non-
oncologic patients with COVID-19 admitted to the ICU.

Non-oncologic patients (16; 80%) utilized ventilatory
support at the ICU substantially. These patients utilized
oxygen therapy for more time (7; 35%), while most of
the oncologic patients utilized for less than three days
(21; 63.63%). Non-oncologic patients utilized intensive
ventilatory support in a period of up to ten days (12; 60%).

(ritical Oncological Patients with COVID-19

Above ten days, oncologic patients were predominant (13;
39.39%). Table 3 compares the interventions applied in
oncologic and non-oncologic patients.

No relative risk with significant p value was found
after comparing oncologic and non-oncologic patients. It
is possible that being oncologic patient is a risk factor for
oxygen therapy, admission at ICU and outcome death.
However, it was not significative for this population.

Clinical and laboratory manifestations are summarized
in Table 4. No statistically significant relation was found
after comparing the clinical manifestations of oncologic
and non-oncologic patients.

DISCUSSION

Predominance of the outcome death and non-
neoplastic comorbidities for oncologic patients was found
as result of the present investigation. Non-oncologic
patients used more nasal oxygen glasses as ventilatory
support prior to ICU to avoid ventilatory support.
In addition, they remained more time with invasive
ventilatory support. For oncologic patients, there was
predominance of time of use of ventilatory support longer
than ten days and significant differences in lab tests among
oncologic and non-oncologic patients were not found.

A study'® whose objective was to identify predictors of
intrahospital mortality of COVID-19 patients admitted
to an ICU in the State of Sao Paulo, Brazil concluded that
the mean age was 66 years of age. Oncologic patients in
the 50-59 age-range and non-oncologic patients in the
70-79 age-range predominated in the current study unlike
other studies.

According to a Brazilian study'® about ICU
interventions, 56.6% (733/1,296) of the patients
utilized non-invasive ventilation, 32.9% (426/1,296),
invasive ventilation, and 31.3% utilized nasal catheter
(406/1,296). In addition, 11.7% were submitted to renal
replacement therapy (RRT) and 1.5%, extracorporeal
membrane oxygenation and for 13.6% of them the
outcome was death with other comorbidities as diabetes
and hypertension. It is possible to affirm that in-patients
with severe conditions related to COVID-19 admitted to
ICU have considerable odds of mortality and morbidity,
further to high demand of supportive therapy and
prolonged hospitalization''*16.

Nasal oxygen glasses were utilized more by both
study groups for ICU ventilatory support as concluded
by the present study. But the study of Brar et al.”
describes that most oncologic or non-oncologic patients
with COVID-19 needed no ventilatory support in
the first three hours post admission. Nearly 39.3% of
oncologic patients utilized cannula or masks during initial
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Table 1. Characteristics of oncologic and non-oncologic patients with COVID-10 admitted at the ICU. Belém-PA, 2020 (n=53)

Variables
Sex
Female
Male
Age
11-19
20-29
30-39
40-49
50-59
60-69
70-79
=80
Types of cancer
Lung neoplasms
Central nervous systems neoplasms
Prostate neoplasms
Breast neoplasms
Lymphomas
Leukemias
Pancreatic neoplasms
Kidney or bladder neoplasms
Uterus neoplasms
Mediastinum/thorax
Other
Comorbidities
Systemic arterial hypertension
Brain stroke
Diabetes mellitus
Convulsive crisis
Chronic obstructive pulmonary disease
Tobacco use
Total
Outcome
Discharge
Death

No information

consultation like 32.5% of the patients without cancer, a
type of intervention not investigated herein. Utilization of
high-flow nasal cannula showed no significant difference
among oncologic and non-oncologic patients'®. Nasal
oxygen glasses utilized by COVID-19 patients is justified
due to low risk of viral particles acrosol dissemination to
healthcare professionals®.

Revista Brasileira de Cancerologia 2023; 69(1): e-133060

Oncologic n (%) Non oncologic n (%)

19 (57.5%) 12 (60%)
14 (42.4%) 8 (40%)
1(3.03%) 1(5%)
2 (6.06%) 1(5%)
5 (15.15%) 2 (10%)
2 (6.06%) 2 (10%)
8 (24.24%) 2 (10%)
7 (21.21%) 5 (25%)
6 (18.18%) 6 (30%)
2 (6.06%) 1(5%)
5 (15.15%) -

4 (12.12%) -

4 (12.12%) -

3 (9.09%) -

2 (6.06%) -

2 (6.06%) -

2 (6.06%) -

2 (6.06%) -

2 (6.06%) -

2 (6.06%) -

5 (15.15%) -

9 (27.27%) 4 (20%)
2 (6.06%) 1(5%)
2 (6.06%) 2 (10%)
2 (6.06%) -

2 (6.06%) 1 (5%)
2 (6.06%) -
19 (57.57%) 8 (40%)
5 (15.15%) 7 (35%)
27(81.8%) 12 (60%)
1(3.03%) 1(5%)

A study conducted in China investigated the necessity
of oxygen therapy only of Sars-CoV-2 infected oncologic
inpatients during hospital stay and concluded that this
type of therapy was required in 78.6% of the cases ranging
from one to five days®. In addition, another study of the
same country shows that oxygen therapy was utilized in
45.71% of patients with cancer and infected by Sars-
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Table 2. Characteristics of ventilatory support offered to oncologic and non-oncologic patients with COVID-19 admitted to the ICU. Belém-
PA, 2020 (n=53)

Variables Oncologic n (%) Non oncologic n (%)
Ventilatory support before ICU

Natural ventilation 2 (6.06%) 0 (0.0%)
Nasal catheter 24 (72.72%) 16 (80%)

No information 7 (21.21%) 4 (20%)

Time of oxygen therapy (days)

Up to three 21 (63.63%) 7 (35%)

Over three 5 (15.15%) 7 (35%)

No information 7 (21.21%) 6 (30%)

Time of invasive ventilatory support (days)

Upto 10 19 (57.5%) 12 (60%)

Over 10 13 (39.39%) 7 (35%)

No information 1 (3.03%) 1 (5%)

Time of hospitalization at ICU (days)

0-10 16 (48.48%) 8 (40%)

10-20 8 (24.24%) 6 (30%)

Over 20 8 (24.24%) 5 (25%)

No information 1 (3.03%) 1 (5%)

Caption: ICU = Intensive Care Unit.

Table 3. Andlysis of the interventions applied in patients with COVID-19 admitted at the ICU. Belém-PA, 2020 (n=53)

Total Oncologic Non
Variables (n) (n) & oncologic RR Cl 95% p value*
(n)
Sex
Male 22 14
1.038 0.65-1.58 0.9999
Female 31 19 12
Oxygen therapy
Yes 22 12 10
0.8052 0.48-1.24 0.395
No 31 21 10
Invasive ventilatory support
Yes 39 27 12
1.615 0.95-3.31 0.1113
No 14 6
Outcome
Discharge 14 6
0.619 0.30-1.05 0.1113
Death 39 27 12

Captions: n = sample; RR = relative risk; CI 95% = confidence interval of 95%.
(*) p < 0.05.

CoV-2 and 42.02% of infected patients without cancer, by deterioration of the health condition and increase of
with no significant difference among both groups®.  risk of acute respiratory failure?..

There is evidence that the necessity of oxygen support is The study of Zhang et al.** demonstrates that 53.6%
associated with cytokines storm occurring between the  of the patients with cancer needed invasive ventilatory
seventh and tenth day of Sars-CoV-2 infection, marked ~among oncologic and non-oncologic patients infected
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Table 4. Clinical and laboratory manifestations of oncologic and non-oncologic patients at the ICU. Belém, Pard, 2020 (n=53)

o loai Non
Clinical manifestations ncofogic oncologic t df p value*
(mean)
(mean)
Saturation at admission 0.9014 0.91 0.3431 42.345 0.7332
Ph - 6.357 -1.023 28.563 0.3147
Partial pressure of 39.43 40.225 0.1911 40.227 0.8494
carbonic gas
Partial pressure of oxygen 130.878 108.485 -1.321 49.685 0.1926
Concentration of non- 24.845 23.285 -0.7416 50.929 0.4618
corrected bicarbonate
Base excess in the blood 0.4861 -0.695 -0.4975 44,758 0.6213
Base excess in the 1.276 1.67 0.1845 50.482 0.8543
extracellular fluid
Total carbon dioxide 22.573 19.915 -0.865 30.724 0.3839
Hematocrit 36.224 31.41 -1.8972 47.995 0.0638
Total hemoglobin 11.715 10.345 -1.459 42.601 0.1518
Fraction of oxyhemoglobin 92.482 93.16 0.2883 49.039 0.7744
Fraction of 0.9455 0.97 0.1323 37.007 0.8955
carboxyhemoglobin
Level of saturation of 93.209 94.175 0.4654 47.319 0.6438
oxygen
Sodium 137.936 139.04 0.4903 30.645 0.6274
Potassium 3.948 4.024 0.3263 40.36 0.7459
Calcium 1.168 1.181 0.2475 4498 0.8057
Chlorine 109.152 112.9 1.169 44.299 0.2488
Glutamine 140.485 166.5 0.9699 26.056 0.341
Lactate 2.708 2.105 -0.9206 35.31 0.3635
Red cells 3.751 3.523 -0.9415 39.197 0.3522
Hemoglobin (g/dL) 10.527 10.265 -0.3663 42.034 0.716
Hematocrit 33.115 32.025 -0.5041 40.907 0.6169
Leukocytes (/mm3) 13.248.79 11.321.5 -1.035 49.392 0.3058
Platelets 250.364 274 0.577 30.844 0.5682

Captions: t = test t via RStudio; df = degrees of freedom.
(*) p < 0.05.

by Sars-Cov-2. In a study conducted in New York, the
proportion of patients with COVID-19 who needed
invasive ventilatory support without (3.8%) and with
(3.4%) cancer was similar'®. Differences of utilization of
this type of treatment may be related with individual aspects
of each patient as age, weight and comorbidities”. Another
study associates the condition the oncologic patient may
present in cases of Sars-CoV-2 infection with the organs
most affected by cancer, antitumor treatment and duration’.

In China, a study conducted with Sars-CoV-2-infected
oncologic patients in chemotherapy treatment noticed
high risk of development of severe events as admission

Revista Brasileira de Cancerologia 2023; 69(1): e-133060

to ICU, invasive ventilation or even progression to death
than patients without cancer’.

For patients with acute kidney injury (AKI) and
COVID-19 who received RRT, a retrospective cohort
study concluded that the risk of hospital mortality for
these patients increased 14 times than patients with
COVID-19 who did not receive this therapy?, consistent
with other findings where significant association of AKI
and increased risk of mortality for ICU inpatients with
COVID-19 in severe condition was found”*.

Mean ICU stay of 10 days of oncologic or non-
oncologic patients was found by the present study



and non-oncologic patients were more predominant
if length of stay exceeded 10 days. Scientific evidences
demonstrate that COVID-19 infection is more severe in
patients in chemotherapy®. It is possible to notice that
when oncologic patients fail to attend their scheduled
treatments, they incur in a tangible risk of increased
morbidity and mortality, even more than COVID-19
itsel 4%,

The study by Zhang et al.?* shows that 35.7% of
oncologic patients were discharged after median hospital
stay of 13.5 days and 35.7% of the cases were inpatients
with median stay of 19 days. Dai et al.?! investigation
concluded there was significant difference between
patients with cancer — mean of 27 days of hospital stay
versus patients without cancer — mean of 17 days of
hospital stay.

According to a multicenter study and another
conducted in China, oncologic patients have higher
mortality rates than non-oncologic®. In counterpart,
according to Brar etal.", similar proportions of oncologic
and nononcologic patients with COVID-19 died.
Furthermore, other factors are allegedly predictors of
mortality, as age and obesity'®, for instance.

Some types of neoplasms as hematological are
related to high mortality contrary to solid tumors more
susceptible to cytokines-mediated inflammation because
of disorders in the compartments of myeloid and
lymphocitary cells®. The severity of COVID-19 infections
with mandatory ICU admission and use of mechanic
ventilation is associated with mortality rising*, aspects
found in both groups of the present study.

The association of comorbidities and severity of
COVID-19 ICU inpatients have been reported in many
studies'®®. For instance, COVID-19 patients with
hypertension, cerebrocardiovascular diseases and diabetes
mellitus are more propense to present severe symptoms
and will need more attention than patients without these
comorbidities®.

Locoregional cancer was more prevalent in COVID-19
non-survivors than survivors'’. A retrospective cohort
study revealed that in-patients with cancer with
COVID-19 at the ICU were more prone to dismal clinical
prognosis®.

In general, patients with cancer, if older, have other
risk factors as hypertension, diabetes, which associated
with cancer make COVID-19 the most aggressive;
patients submitted to invasive treatments, surgery and
chemotherapy, for instance, are possibly at increased risk
of evolving to more severe conditions'**.

A research conducted by Alcantara et al.” about the
main types of cancer of COVID-19-infected patients
concluded that lungs accounted for 51.3%, breast

(ritical Oncological Patients with COVID-19

cancer, 10.3% and colon, 7.7%. In counterpart, the
study of Stevanato et al.”® found that from January 1 to
May15, 2020 (n=5,522), 20.54% of the total deaths by
breast cancer of Brazilian women were associated with
COVID-19.

A study of the United Kingdom® with oncologic
patients found that 9% of deaths by breast cancer were
associated with COVID-19, one of the motives for high
rates was poor healthcare consultations and access and
availability of diagnosis. In addition, a study conducted
in USA, Canada and Spain noticed there was association
of breast cancer and COVID-19 with other general risk
factors?®%.

Brar etal.” found increased leukopenia and anemia in
oncologic patients compared with control group without
cancer contrary to the present study, which corroborate
another study with oncologic patients where anemia was
detected in 21 patients (75%), leukopenia in 9 (32.1%)
and lymphopenia in 23 (82.1%)".

The reduced period of collection and small sample
of Sars-CoV-2-infected oncologic and non-oncologic
patients are potential limitations of the study.

CONCLUSION

The findings indicated that it s possible to find differences
in the interventions and outcomes among oncologic and
non-oncologic patients. Mortality, comorbidities and
duration of invasive ventilatory support of oncologic
patients were greater than non-oncologic patients.

CONTRIBUTIONS

All the authors contributed substantially to the study
design, acquisition, analysis and/or interpretation of the
data, wording and/or critical review and approved the
final version to be published.

DECLARATION OF CONFLICT OF INTERESTS

There is no conflict of interests to declare.

FUNDING SOURCES

None.
REFERENCES

1. Zhou E Yu T, Du R, et al. Clinical course and risk
factors for mortality of adult inpatients with COVID-19
in Wuhan, China: a retrospective cohort study.
Lancet. 2020;395(10229):1054-62. doi: hteps://doi.
org/10.1016/S0140-6736(20)30566-3

Revista Brasileira de Cancerologia 2023; 69(1): e-133060


https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/S0140-6736(20)30566-3

Oliveira AKB, Aratdjo MS, Alves SFL, Souza Filho LEC, Silva ML, Cunha KC

2. Goh KJ, Choong MC, Cheong EH, et al. Rapid
progression to acute respiratory distress syndrome:
review of current understanding of critical illness from
coronavirus disease 2019 (COVID-19) Infection. Ann
Acad Med Singap. 2020;49(3):108-18. doi: https://doi.
org/10.47102/annals-acadmedsg.202057

3. World Health Organization [Internet]. Geneva: WHO;
c2023. Situation report - 70: coronavirus disease 2019
(COVID-19); 2020 Mar 30 [cited 2020 Apr 19].
Available from: https://apps.who.int/iris/bitstream/
handle/10665/331683/nCoVsitrep30Mar2020-eng.
pdfzsequence=1&isAllowed=y

4. World Health Organization. Clinical management
of severe acute respiratory infection (SARI) when
COVID-19 disease is suspected: interim guidance
[Internet]. Geneva: WHO; 2020 Mar 13 [cited 2020
Apr 19]. Available from: https://apps.who.int/iris/
handle/10665/331446

5. Rod JE, Oviedo-Trespalacios O, Cortes-Ramirez J. A
brief-review of the risk factors for covid-19 severity.
Rev Satide Publica. 2020;54:60. doi: https://doi.
org/10.11606/s1518-8787.2020054002481

6. Oberg HH, Wesch D, Kalyan S, et al. Regulatory
interactions between neutrophils, tumor cells and T
cells. Front Immunol. 2019;10:1690. doi: https://do.
Org/10.3389/ﬁmmu.2019.01690

7. Grivennikov SI, Greten FR, Karin M. Immunity,
inflammation, and cancer. Cell. 2010;140(6):883-99.
doi: hteps://doi.org/10.1016/j.cell.2010.01.025

8. Indini A, Rijavec E, Ghidini M, et al. Coronavirus
infection and immune system: an insight of COVID-19
in cancer patients. Crit Rev Oncol Hematol.
2020;153:103059. doi: https://doi.org/10.1016/j.
critrevonc.2020.103059

9. Liang W, Guan W, Chen R, et al. Cancer patients in
SARS-CoV-2 infection: a nationwide analysis in China.
Lancet Oncol. 2020;21(3):335-7. doi: https://doi.
org/10.1016/51470-2045(20)30096-6

10.Lee LY, Cazier ]JB, Angelis V, et al. COVID-19
mortality in patients with cancer on chemotherapy
or other anticancer treatments: a prospective cohort
study. Lancet. 2020;395(10241):1919-26. doi: hteps://
doi.org/10.1016/50140-6736(20)31173-9. Erratum
in: Lancet. 2020;396(10250):534. doi: https://doi.
org/10.1016/50140-6736(20)31758-X

11.Al-Quteimat OM, Amer AM. The impact of the
COVID-19 pandemic on cancer patients. Am ] Clin
Oncol. 2020;43(6):452-5. doi: https://doi.org/10.1097/
COC.0000000000000712

12.Liu C, Zhao Y, Okwan-Duodu D, et al. COVID-19 in
cancer patients: risk, clinical features, and management.
Cancer Biol Med. 2020;17(3):519-27. doi: hetps://doi.
org/10.20892/j.issn.2095-3941.2020.0289

13. Soares M, Salluh JIE Torres VBL, et al. Short- and long-

term outcomes of critically ill patients with cancer and

Revista Brasileira de Cancerologia 2023; 69(1): e-133060

prolonged ICU length of stay. Chest. 2008;134(3):520-6.
doi: hetps://doi.org/10.1378/chest.08-0359

14. Biskup E, Cai F, Vetter M, et al. Oncological patients
in the intensive care unit: prognosis, decision-making,
therapies and end-of-life care. Swiss Med Wkly.
2017;147(3132):w14481. doi: https://doi.org/10.4414/
smw.2017.14481

15. Azevedo LCP, Caruso B, Silva UVA, et al. Outcomes
for patients with cancer admitted to the ICU requiring
ventilatory support: results from a prospective multicenter
study. Chest. 2014;146(2):257-66. doi: https://doi.
org/10.1378/chest.13-1870

16. HOL: Hospital Ophir Loyola [Internet]. Belém (PA):
Hospital Ophir Loyola; ¢2018 [acesso 2021 Out 6].
Disponivel em: http://www.ophirloyola.pa.gov.br

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 Uniso, Brasilia, DE 2013
jun 13; Segao 1:59.

18.Corréa TD, Midega TD, Timenetsky KT, et al.
Caracteristicas clinicas e desfechos de pacientes com
COVID-19 admitidos em unidade de terapia intensiva
durante o primeiro ano de pandemia no Brasil: um
estudo de coorte retrospectivo em centro tnico. Einstein
(Sao Paulo). 2021;19:eA06739. doi: hteps://doi.
org/10.31744/einstein_journal/2021A06739

19. Brar G, Pinheiro LC, Shusterman M, et al. COVID-19
severity and outcomes in patients with cancer: a matched
cohort study. ] Clin Oncol. 2020;38(33):3914-24. doi:
hteps://doi.org/10.1200/JCO.20.01580

20.Zhang L, Zhu F, Xie L, et al. Clinical characteristics
of COVID-19-infected cancer patients: a retrospective
case study in three hospitals within Wuhan, China.
Ann Oncol. 2020;31(7):894-901. doi: https://doi.
org/10.1016/j.annonc.2020.03.296

21.Dai M, Liu D, Liu M, et al. Patients with cancer appear
more vulnerable to SARS-CoV-2: a multicenter study
during the COVID-19 outbreak. Cancer Discov.
2020;10(6):783-91. doi: hteps://doi.org/10.1158/2159-
8290.CD-20-0422

22.Cheng Y, Luo R, Wang K, et al. Kidney disease is
associated with in-hospital death of patients with
COVID-19. Kidney Int. 2020;97(5):829-38. doi:
hteps://doi.org/10.1016/j.kint.2020.03.005

23.Kuderer NM, Choueiri TK, Shah DP, et al. Clinical
impact of COVID-19 on patients with cancer (CCC19):
a cohort study. Lancet. 2020;395(10241):1907-18. doi:
hteps://doi.org/10.1016/S0140-6736(20)31187-9

24. Mehta B, McAuley DF, Brown M, etal. COVID-19: consider
cytokine storm syndromes and immunosuppression.
Lancet. 2020;395(10229):1033-4. doi: https://doi.
org/10.1016/50140-6736(20)30628-0


https://doi.org/10.47102/annals-acadmedsg.202057
https://doi.org/10.47102/annals-acadmedsg.202057
https://apps.who.int/iris/bitstream/handle/10665/331683/nCoVsitrep30Mar2020-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/331683/nCoVsitrep30Mar2020-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/331683/nCoVsitrep30Mar2020-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/handle/10665/331446
https://apps.who.int/iris/handle/10665/331446
https://doi.org/10.11606/s1518-8787.2020054002481
https://doi.org/10.11606/s1518-8787.2020054002481
https://doi.org/10.3389/fimmu.2019.01690
https://doi.org/10.3389/fimmu.2019.01690
https://doi.org/10.1016/j.cell.2010.01.025
https://doi.org/10.1016/j.critrevonc.2020.103059
https://doi.org/10.1016/j.critrevonc.2020.103059
https://doi.org/10.1016/S1470-2045(20)30096-6
https://doi.org/10.1016/S1470-2045(20)30096-6
https://doi.org/10.1016/S0140-6736(20)31173-9
https://doi.org/10.1016/S0140-6736(20)31173-9
https://doi.org/10.1016/S0140-6736(20)31758-X
https://doi.org/10.1016/S0140-6736(20)31758-X
https://doi.org/10.1097/COC.0000000000000712
https://doi.org/10.1097/COC.0000000000000712
https://doi.org/10.20892/j.issn.2095-3941.2020.0289
https://doi.org/10.20892/j.issn.2095-3941.2020.0289
https://doi.org/10.1378/chest.08-0359
https://doi.org/10.4414/smw.2017.14481
https://doi.org/10.4414/smw.2017.14481
https://doi.org/10.1378/chest.13-1870
https://doi.org/10.1378/chest.13-1870
http://www.ophirloyola.pa.gov.br
https://doi.org/10.31744/einstein_journal/2021AO6739
https://doi.org/10.31744/einstein_journal/2021AO6739
https://doi.org/10.1200/JCO.20.01580
https://doi.org/10.1016/j.annonc.2020.03.296
https://doi.org/10.1016/j.annonc.2020.03.296
https://doi.org/10.1158/2159-8290.CD-20-0422
https://doi.org/10.1158/2159-8290.CD-20-0422
https://doi.org/10.1016/j.kint.2020.03.005
https://doi.org/10.1016/S0140-6736(20)31187-9
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.1016/S0140-6736(20)30628-0

25.Cummings M]J, Baldwin MR, Abrams D, et al.
Epidemiology, clinical course, and outcomes of critically
ill adults with COVID-19 in New York City: a prospective
cohort study. Lancet. 2020;395(10239):1763-70. doi:
hteps://doi.org/10.1016/50140-6736(20)31189-2

26.Li B, Yang ], Zhao E et al. Prevalence and impact of
cardiovascular metabolic diseases on COVID-19 in
China. Clin Res Cardiol. 2020;109(5):531-8. doi:
https://doi.org/10.1007/s00392-020-01626-9

27.Alcantara RC, Silva Junior LCF, Arnozo GM,
et al. Covid-19 em pacientes oncolégicos: uma
revisio do perfil clinico-epidemiolégico. Rev
Bras Cancerol. 2020;66(TemaAtual):e-1046.
doi: https://doi.org/10.32635/2176-9745.
RBC.2020v66nTemaAtual.1046

28.Stevanato KP, Dutra AC, Santos L, et al. Perfil
epidemiolégico das mortes por cincer de mama e
covid-19. Res Soc Dev. 2021;10(8):27210817269. doi:
hteps://doi.org/10.33448/rsd-v10i8.17269

29. Maringe C, Spicer J, Morris M, et al. The impact of the
COVID-19 pandemic on cancer deaths due to delays in
diagnosis in England, UK: a national, population-based,
modelling study. Lancet Oncol. 2020;21(8):1023-51.
doi: https://doi.org/10.1016/S1470-2045(20)30388-0

Recebido em 16/8/2022
Aprovado em 16/11/2022

Scientific-Editor: Anke Bergmann. Orcid iD: https://orcid.org/0000-0002-1972-8777

(ritical Oncological Patients with COVID-19

Revista Brasileira de Cancerologia 2023; 69(1): e-133060 9


https://doi.org/10.1016/S0140-6736(20)31189-2
https://doi.org/10.1007/s00392-020-01626-9
https://doi.org/10.32635/2176-9745.RBC.2020v66nTemaAtual.1046
https://doi.org/10.32635/2176-9745.RBC.2020v66nTemaAtual.1046
https://doi.org/10.33448/rsd-v10i8.17269
https://doi.org/10.1016/S1470-2045(20)30388-0

	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.hif9oinl8xfl
	_heading=h.a6vwu94ocl7l
	_heading=h.7vxf6eu3uqbo
	_heading=h.r4zvszb60ume
	_heading=h.tw4sqbky3ia0
	_heading=h.scli9fn4twj0
	_heading=h.a8mfbch60mx5
	_heading=h.459dzkeayrtr
	_heading=h.z4zat1tyc8f
	_heading=h.7nrzahsot3cz
	_heading=h.onwmd8e07w8g
	_heading=h.4dmgn8nizzaa
	_heading=h.wslf73vzg6p9
	_heading=h.cvaadrs8oj4w
	_heading=h.qo9vxinzimp7
	_heading=h.loqo2axxd4ut
	_heading=h.ug5urzkk8def
	_heading=h.fdbj8moqplbm
	_heading=h.6jpp5s20jma5
	_heading=h.u072wvok6xjw
	_heading=h.w5arnu9l9775
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_GoBack
	_Hlk119926355
	_Hlk115711568
	_Hlk115711582
	_GoBack
	_Hlk119929983
	_GoBack
	_Hlk120884514
	_Hlk121818917
	_GoBack
	_Hlk121753053
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_Hlk115711582
	_GoBack
	_Hlk103161165
	_Hlk121826979
	_Hlk121826963
	_Hlk121827246
	_Hlk124262952
	_Hlk108014513
	_GoBack
	_Hlk124258927
	_Hlk104892708
	_Hlk124517456
	tw-target-text
	tw-target-text1
	tw-target-text2
	tw-target-text3
	_Hlk26797404
	tw-target-text9
	_Hlk99718141
	tw-target-text7
	tw-target-text8
	_Hlk99718173
	tw-target-text13
	_Hlk115711568
	_Hlk115711582
	_Hlk124517340
	_GoBack
	_GoBack
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_Hlk99540445
	_Hlk99540470
	_Hlk99540490
	_GoBack
	_Hlk124409238
	_GoBack
	_Hlk124850841
	_Hlk125362219
	_Hlk124850791
	_Hlk125379856
	_GoBack
	_Hlk112147127
	_Hlk119576436
	_GoBack
	_Hlk123904692
	_Hlk123904740
	_Hlk123904768
	_Hlk123904782
	_Hlk123904848
	_Hlk123904816
	_Hlk126143253
	_GoBack
	_Hlk126070872
	_Hlk126061133
	_Hlk126061162
	_Hlk115711582
	_Hlk126247415
	_GoBack
	_Hlk126235967
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_Hlk124259882
	_Hlk115711568
	_heading=h.30j0zll
	_Hlk115711582
	_GoBack
	_Hlk126154920
	_GoBack
	_Hlk126758224
	_GoBack
	_GoBack
	_Hlk126845873
	_Hlk115711582
	_Hlk127191489
	_GoBack
	_Hlk115299109
	_Hlk37085505
	_Hlk114988516
	_Hlk127360963
	_Hlk108434871
	_Hlk114900667
	_Hlk108439049
	_Hlk127357555
	_Hlk127264864
	_GoBack
	_Hlk108445455
	_Hlk108445568
	_Hlk108446056

