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abstract

PURPOSE The COVID-19 pandemic remains a public health emergency of global concern. Determinants of
mortality in the general population are now clear, but specific data on patients with cancer remain limited,
particularly in Latin America.

MATERIALS AND METHODS A longitudinal multicenter cohort study of patients with cancer and confirmed COVID-
19 from Oncoclı́nicas community oncology practice in Brazil was conducted. The primary end point was all-cause
mortality after isolation of the SARS-CoV-2 by Real-Time Polymerase Chain Reaction (RT-PCR) in patients initially
diagnosed in an outpatient environment. We performed univariate and multivariable logistic regression analysis
and recursive partitioning modeling to define the baseline clinical determinants of death in the overall population.

RESULTS From March 29 to July 4, 2020, 198 patients with COVID-19 were prospectively registered in the
database, of which 167 (84%) had solid tumors and 31 (16%) had hematologic malignancies. Most patients
were on active systemic therapy or radiotherapy (77%), largely for advanced or metastatic disease (64%). The
overall mortality rate was 16.7% (95% CI, 11.9 to 22.7). In univariate models, factors associated with death after
COVID-19 diagnosis were age ≥ 60 years, current or former smoking, coexisting comorbidities, respiratory tract
cancer, and management in a noncurative setting (P , .05). In multivariable logistic regression and recursive
partitioning modeling, only age, smoking history, and noncurative disease setting remained significant de-
terminants of mortality, ranging from 1% in cancer survivors under surveillance or (neo)adjuvant therapy to 60%
in elderly smokers with advanced or metastatic disease.

CONCLUSIONMortality after COVID-19 in patients with cancer is influenced by prognostic factors that also affect
outcomes of the general population. Fragile patients and smokers are entitled to active preventive measures to
reduce the risk of SARS-CoV-2 infection and close monitoring in the case of exposure or COVID-19-related
symptoms.
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INTRODUCTION

The COVID-19 pandemic remains a public health
emergency of global concern. According to the
available international data, by the end of September
2020, more than 32 million cases of COVID-19 had
been confirmed and over 990,000 people had died
from the disease.1 At that time, Brazil had more than
4.8 million cases and close to 140,000 deaths be-
cause of COVID-19,1,2 one of the countries that have
been affected more by the pandemic.3,4

Brazil is a country with a continental dimension and a
large population where socioeconomic inequalities are
immense and healthcare resources are chronically
deficient and unequally distributed. The federal gov-
ernment has assumed a position against the more
intensive measures of total lockdown, which have

been implemented in many developed countries
during the first months of the COVID-19 pandemic.3

Indeed, control measures have been executed mostly
by the state governors and municipal mayors starting
in late March 2020, particularly in the regions most
affected by the healthcare crisis. These included
social distancing measures such as closing schools
and universities, banning large events and mass
gatherings, restricting travel and public trans-
portation, quarantining and isolating cases, encour-
aging hand hygiene, respiratory etiquette, and the use
of facemasks.3

Determinants of COVID-19 mortality in the general
population are now clear, but specific data on patients
with cancer, who seem to have a higher risk of de-
veloping COVID-19, are still limited.5,6 Furthermore,
patients with cancer have been reported to present
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higher risk of severe complications compared with those
without cancer.7,8 The literature on COVID-19 in patients
with cancer is largely biased toward single-center reports
from an inpatient environment, mainly in North America,
Europe, and Asia. The mortality rate in this population
ranges from 13% to 33%.9-15

Oncoclı́nicas is the largest cancer care network in Latin
America, with 68 community oncology practices distributed
in four Brazilian regions, over 850 physicians, and more
than 135,000 patients with cancer assisted in 2019. Shortly
after the first case of SARS-CoV-2 infection in Brazil,
Oncoclı́nicas created a crisis committee to coordinate in-
stitutional efforts to face the pandemic. This committee
acquired SARS-CoV-2 RT-PCR tests and partnered with
different laboratories to speed the diagnostic process and
also defined internal assessment flowcharts for patients
with suspicious or confirmed infection. The data generated
by this initiative are being captured in a database, and all
cases with diagnosis of SARS-CoV-2 infection are being
closely monitored.

At present, a variety of guidelines for management
of patients with cancer with COVID-19 have been
published.16-22 However, these are mostly consensus
agreements, with limited information derived from
prospective studies assessing specific outcomes of
oncology patients diagnosed with COVID-19. Examples
of some unanswered questions include possible dif-
ferences in the severity of SARS-CoV-2 infection among
patients with different cancer types and disease settings
and the implications of active anticancer therapies on
the clinical presentation and outcomes of COVID-19. In
this study, we describe the experience of Oncocl ı́nicas in
the initial 3 months of the COVID-19 pandemic in Brazil,
with the main objective of assessing clinical determi-
nants of mortality in a cohort of patients with cancer with
SARS-CoV-2 diagnosis in the community oncology
practice.

MATERIALS AND METHODS

Study Design and Population

A longitudinal multicenter cohort study was conducted from
March 29 to July 4, 2020, from all Oncoclı́nicas ambulatory
practices. All patients of age≥ 18 years with previous cancer
history or active treatment for cancer who tested positive for
SARS-CoV-2 by RT-PCR assay from a nose or throat swab,
irrespective of symptoms, were prospectively registered in a
centralized database. Patients were informed about the
importance of contacting the Oncoclı́nicas medical team in
the case of known exposure to the virus or symptoms
compatible with COVID-19. All suspicious and SARS-CoV-2
confirmed cases were part of a proactive surveillance pro-
gram with daily monitoring performed by Oncoclı́nicas
personnel and direct communications with the medical
oncologist to collect follow-up data, given the decentralized
care across multiple institutions. Clinical management de-
cisions (outpatient care, hospitalization, and intensive care
unit [ICU] admission) were made by the primary oncologists
together with local medical teams at each site. This project
was submitted to Institutional Review Board (IRB) approval
(Certificado de Apresentação de Apreciação Ética (CAAE)
32483720.7.0000.5134). The IRB approved the study and
our request to waive the documentation of informed patient
consent. We wanted to avoid face-to-face clinical visits of
SARS-CoV-2–positive patients at Oncoclı́nicas sites to pro-
tect our medical team and other patients from virus trans-
mission and followed national recommendations to
discourage unnecessary travels during pandemic crisis.

Data and Outcomes

The registry started with a structured excel spreadsheet that
was later combined with an electronic REDCap database
and is still recruiting patients. Data on baseline charac-
teristics, medications, cancer diagnosis and treatments,
and COVID-19 course were collected. Missing information
was completed by Oncoclı́nicas support teams at each site
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or abstracted from electronic medical record notes at data
cutoff (July 7, 2020), without the need for data imputation.

The primary end point of this study was all-cause mortality
after isolation of the SARS-CoV-2 by RT-PCR. Potential
prognostic variables included were age, sex, geographical
location of patient residence (region of the country),
smoking status, comorbidities requiring active treatment,
tumor type, disease setting (curative v noncurative), and
anticancer therapy given within 4 weeks of COVID-19 di-
agnosis, including cytotoxic chemotherapy, targeted drugs,
hormonal therapy, immunotherapy, and radiotherapy.
Disease setting was defined as curative if the patient had
early-stage disease and was undergoing radical, adjuvant,
or neoadjuvant therapy, or if the patient was on post-
treatment remission. Those with locally advanced or met-
astatic cancer undergoing palliative treatment or best
supportive care without active anticancer therapy were
classified as noncurative disease setting. Secondary out-
comes were severity of the COVID-19 disease, including
symptomatic versus asymptomatic infection and outpatient
versus inpatient care with or without ICU support. Patients
cared for in the ambulatory environment until recovery
(outpatients) were considered mild COVID-19 cases.

Because of possible confounding by other infections and
competing death risks, patients with suspicious COVID-19
without confirmation of SARS-CoV-2 infection were ex-
cluded from the study. Also, patients with nonmalignant
neoplasms in follow-up at Oncoclı́nicas were excluded from
this analysis. Of interest, inpatient care was not performed
at Oncoclı́nicas sites, and detailed information about
COVID-19 supportive care during hospital admissions,
such as steroid use, antimicrobial medication, and me-
chanical ventilation, was not captured in the electronic case
report form. The research team had no direct access to
hospital records, and discharge notes from patients with
cancer admitted for COVID-19 treatment lacked detailed
information.

Statistical Analysis and Sample Size

Descriptive statistics was used to show the baseline de-
mographic information of the participants included in our
analyses. For categorical data, percentages of each vari-
able were calculated after dichotomization based on
mortality status. For age, the median and range were
calculated, followed by dichotomization at age ≥ 60 years
(considered elderly population in Brazil). For time-
dependent variables, such as time from cancer diagnosis
to SARS-CoV-2-19 infection, we calculated median and
interquartile range (IQR).

Risk factors for death were assessed using logistic re-
gression. Crude and adjusted odds ratios (ORs) were
calculated. Variables with a P value , .1 at the univariate
analysis were included in the multivariable model by
stepwise forward selection with the entry order based on
their level of significance. Because of the possibility of a

small number of events (deaths), we prespecified the
potential prognostic variables for the primary outcome
using clinical knowledge and allowable complexity of the
model (number of covariates and degrees of freedom) on
the basis of an effective sample size. A recursive parti-
tioning model with risk factors for COVID-19 mortality in
univariate analysis was constructed to create a decision
tree that classifies patients in different death risk pop-
ulations based on dichotomous independent variables.
Assuming the mortality rate of COVID-19 to be 15% in
patients with cancer treated in an ambulatory clinic (about
half the mortality rate seen in hospitalized patients with
moderate to severe infection in Brazil14), this study would
require a sample size of 196 cases to estimate this pro-
portion with a 5% absolute precision and 95% CI. The
present report represents the first planned analysis of the
database. All statistical analyses were performed using
R statistical software version 3.6.2, glm2 and rpart packages.

RESULTS

In total, 198 patients from four Brazilian regions (Southeast,
Northeast, South, and Central West) were identified. Patient
demographics and clinical characteristics stratified by
COVID-19 outcome are shown in Table 1. The study cohort
included predominantly female patients (65%) with a
median age of 61 years (range, 19-91 years). Comorbidities
were common, mostly hypertension (45%), diabetes
(22%), and cardiovascular disease (12%), alongside his-
tory of current or former smoking (21%). Out of 41 patients
with smoking history, five were active smokers and 36
stopped smoking for a median time of 14 months (IQR, 4-
53). Median tobacco exposure was one pack of cigarettes
per day for 23 years. Regarding cancer diagnosis and
treatment, 167 patients (84%) had solid tumors and 31
(16%) had hematologic malignancies treated at community
practices. Themedian time from cancer diagnosis to COVID-
19 was 20 months (IQR, 6-47). Most frequent malignancies
were breast cancer (29%) followed by prostate cancer
(11%), lung cancer (8%), colorectal cancer (7%), chronic
leukemia (5%), and multiple myeloma (5%). At cancer di-
agnosis, the majority of patients had stage IV disease or
advanced hematologic malignancies (54%). Most patients
were on active systemic therapy or radiotherapy (77%),
largely in the noncurative setting (64%). Chemotherapy-
based regimens (including combinations with immuno-
therapy or targeted agents) were the most frequent systemic
treatments (40%), followed by hormonal therapies (16%)
and targeted agents (11%). Approximately half of the study
cohort (49%) received the last dose of systemic therapy or
radiotherapy in the 4 weeks preceding SARS-CoV-2 isola-
tion. In total, 23 patients (12%) were on supportive care in a
palliative setting (symptom control only) and 22 patients
(11%) were in post-treatment remission without active an-
ticancer therapy.

The number of SARS-CoV-2–negative and SARS-CoV-
2–positive cases during the study period is shown in
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Figure 1A. About half of the patients with cancer with a
suspicious diagnosis of COVID-19 tested positive for SARS-
CoV-2. The cumulative number of COVID-19 diagnoses by
week stratified according to tumor type is depicted in
Figure 1B. The most frequent was breast cancer followed
by genitourinary tract cancer and hematologic malignan-
cies. As illustrated in Figure 1C, the largest proportion of
cases was diagnosed in the Southeast and Northeast re-
gions of Brazil. In terms of COVID-19 clinical presentation,
88% were symptomatic at diagnosis and the remaining
were initially tested because caregivers or close contacts
were positive for SARS-CoV-2 infection. Common symp-
toms included fever (63%), cough (52%), dyspnea (42%),
fatigue (33%), dysgeusia (23%), myalgia (18%), headache
(17%), nasal discharge (14%), diarrhea (13%), sore throat
(8%), and vomiting (5%). Most of the patients had mild
symptoms, 55% were managed in the outpatient setting,
but 45% required hospital admission because of moderate
or severe infection. From these patients, 42% were ad-
mitted to ICU, as detailed in Figure 2A.

At the time of study analysis, a total of 33 patients (16.7%,
95% CI, 11.9 to 22.7) had died after COVID-19 diagnosis.
Median follow-up was 61 days, and all patients were
monitored until data cutoff. As shown in Table 2, univariate
regression model demonstrated that compared with the
remaining cohort, elderly patients had higher odds of
COVID-19 mortality (25.0% v 6.7%; OR, 4.6; 95% CI, 1.8
to 14.5), as were those with prior comorbidities (21.2% v
10.0%; OR, 2.4; 95% CI, 1.0 to 6.6) and current or former
smoking history (34.1% v 12.1%, OR, 3.7; 95% CI, 1.5 to
9.0). Mortality was significantly higher in patients receiving
oncology care in the noncurative setting as compared with
those with early-stage treated with curative intent or in
remission (25.2% v 1.4%; OR, 23.3; 95% CI, 3.7 to 969.1).
Compared with patients who had received systemic therapy
or radiotherapy within 4 weeks of the positive test for
SARS-CoV-2, those who had not received recent anticancer
therapy did not suffer increasedmortality when analyzed by
univariate analysis (18.5% v 14.8%; OR, 1.3; 95% CI, 0.6
to 2.9). Different modalities of cancer therapy, including
systemic agents (chemotherapy-based, hormone therapy,
targeted therapy, and immunotherapy) or radiotherapy
within 4 weeks of COVID-19, were not associated with
mortality. The highest death rate was found in patients with
respiratory tract malignancies (43.8%), mostly metastatic
lung cancer, while case fatality was lower in patients with
breast or gynecological tumors (8.6% and 0%, respec-
tively) and intermediate in the remaining tumor types, in-
cluding hematologic malignancies (16.1%).

The multivariable prediction model for patient mortality
after COVID-19 included age, comorbidities, smoking
status, tumor type (respiratory v others), and disease set-
ting. After covariate adjustment, only disease setting
(noncurative v curative, OR, 20.6; 95% CI, 4.0 to 378.5),
smoking status (current or former v no smoking history; OR,

TABLE 1. Demographic and Clinical Characteristics of Patients With Cancer
Stratified According to COVID-19 Outcome

Variables
Overall
N = 198

Alive n = 165
(83.3%)

Deceased n = 33
(16.7%)

Age in years
(median, range)

61 (19-91) 59 (19-91) 73 (39-90)

Sex

Male 69 55 14

Female 129 110 19

Comorbidities

Hypertension 90 71 19

Cardiovascular 23 16 7

Diabetes 44 30 14

Any 118 93 25

Smoker

Yes or prior 41 27 14

Never 157 138 19

Tumor type category

Breast 58 53 5

Hematological 31 26 5

Gastrointestinal 29 24 5

Genitourinary 29 23 6

Respiratory 16 9 7

Gynecological 11 11 0

Others 24 19 5

Stage at diagnosis

I 23 22 1

II 40 37 3

III 28 25 3

IV or advanced 107 81 26

Current disease setting

Curative 71 70 1

Noncurative 127 95 32

Treatment at previous 4
weeks

Yes 97 94 24

No 101 24 5

Treatment regimen

None 45 38 7

Chemotherapy based 80 63 17

Immunotherapy 12 9 3

Hormone 31 29 2

Targeted 22 20 2

Radiotherapy 8 5 2

Region

Northeast 81 68 13

Central-West 4 4 0

Southeast 103 87 16

South 10 6 4
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3.4; 95%CI, 1.3 to 8.6), and elderly population (≥ 60 years
v younger, OR, 3.1; 95% CI, 1.1 to 9.7) were associated
with increased risk of death (Table 2). The presence of
comorbidities and tumor type did not have an impact on
the mortality rate in the adjusted multivariable model.

The results of the recursive partitioning model are com-
parable with those of primary analysis with multivariable
logistic regression, with the selection of similar variables to
construct the decision tree displayed in Figure 2B. Mortality
was 1% in patients under curative treatment or in remis-
sion, 18% in the noncurative setting among never smokers,
25% in the noncurative setting among smokers of age, 60
years, and 60% in the noncurative setting among smokers
of age 60 years or older.

DISCUSSION

Cancer patients with COVID-19 have been reported as
experiencing more ICU admissions, more mechanical
ventilation support, and mortality rates when compared
with the infected patients without malignancies.7,23 In
general, patients with cancer are a more vulnerable group
for COVID-19-related complications because of several

reasons, including older age, presence of comorbidities,
the immune system suppression caused by cancer itself
and its treatments, and reduced pulmonary function be-
cause of primary lung tumors, pulmonary metastases, or
pleural effusions.9 Moreover, patients with cancer have
regular visits with physicians, nurses, and the multidisci-
plinary team involved in oncology care, and the occurrence
of nosocomial SARS-CoV-2 infection in patients with cancer
is around 10-fold higher than in individuals without
malignancies.8

In the present study, age ≥ 60 years, history of heavy
smoking, and active advanced or metastatic disease were
the main determinants of death after diagnosis of COVID-
19. The mortality rate in this cohort (16.7%) appears
slightly lower than the average reported in other studies
summarized in Table 3 (23.3%). However, compared with
the other cohorts, the population included in our study has
a younger median age and a higher proportion of patients
with breast cancer, who have a lower mortality rate in the
adjuvant setting. In addition, our study assessed patients
initially diagnosed in an outpatient environment, in contrast
to Chinese cohorts and another Brazilian cohort, which
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FIG 1. (A) Number of SARS-CoV-2–negative and SARS-CoV-2–positive diagnoses in patients with cancer during the study period. (B) Cumulative
number of COVID-19 cases by week stratified according to tumor type. (C) Cumulative number of COVID-19 cases by week stratified according to
geographical region of Brazil.

Ferrari et al

50 © 2021 by American Society of Clinical Oncology



Recovered
(n = 149) (75%)

Death
(n = 33) (17%)

Admitted
(n = 16) (8%)

Asymptomatic
(n = 43) (22%)

Outpatient
(n = 110) (55%)

Inpatient
(n = 51) (26%)

Inpatient ICU
(n = 37) (19%)

Symptomatic
(n = 155) (78%)

A

Curative
(n = 71)

Noncurative
(n = 127)

Mortality 1%
(n = 71) (36%)

Mortality 18%
(n = 99) (50%)

Mortality 17%
(N = 198) (100%)

Nonsmoker
(n = 99)

Smoker
(n = 28)

Age ≥ 60y
(n = 20)

Age < 60y
(n = 8)

Mortality 25%
(n = 8) (4%)

Mortality 60%
(n = 20) (10%)

B

FIG 2. (A) Relationship of clinical presentation, patient care environment, and outcome of cancer patients with COVID-19. The vertical dark blue
bars denote the patient cohort split into different groups. The light horizontal bars denote associations between the different groups, with wider
bars denoting more overlap. (B) Final results of the Recursive Partitioning Multivariable Model with decision trees, which classifies patients in
different death risk populations based on dichotomous independent variables. ICU, intensive care unit.

COVID-19 Mortality in Brazilian Patients With Cancer

JCO Global Oncology 51



selected only hospitalized patients with higher rate of se-
vere COVID-19 and, consequently, increased mortality
rates.13,14,24 Furthermore, we believe that most SARS-CoV-
2 transmissions in our population were from the community
not in the healthcare setting. It is worth noting that patients
with hematological cancer seem to be overrepresented as
the third most frequent malignancy in the present study
(16%), which is far higher than the frequency observed
in regular cancer populations,25 including Oncoclı́nicas,
where they represent , 10% of all visited patients on a
yearly basis. This finding reinforces previous knowledge of

the higher susceptibility of patients with hematological
cancer to infections.8,12

The analysis by a recursive partitioning multivariable model
demonstrated that there is meaningful heterogeneity in the
mortality risk among patients with cancer. The strongest
prognostic factor in the population described here was
patient management in a noncurative setting, meaning
the presence of active metastatic or advanced disease,
which might be explained by the frequent association with
poor performance status, organ dysfunction, malnutrition,
and decreased immunological function. The model also

TABLE 2. Univariate and Multivariable Regression Models With Potential Prognostic Variables Associated With COVID-19 Mortality in Patients With Cancer
Odds Ratio (95% CI)

Variables Alive, n = 165 (83.3%) Deceased, n = 33 (16.7%) Univariate P Multivariable P

Age

, 60 years 93.3% 6.7%

≥ 60 years 75.0% 25.0% 4.6 (1.8 to 14.5) .0005 3.1 (1.1 to 9.7) .03

Sex

Male 79.7% 20.3% 1.47 (0.6 to 3. to 3) .32 NA NA

Female 85.3 14.7%

Comorbidities

Any 78.8% 21.2% 2.4 (1.0 to 6.6) .05 1.0 (0.4 to 2.9) .9

No 90.0% 10.0%

Smoker

Never 87.9% 12.1%

Current or former 65.9% 34.1% 3.7 (1.5 to 9.0) .02 3.4 (1.3 to 8.6) .01

Tumor type category

Breast 91.3% 8.6% Control

Hematological 83.9% 16.1% 2.0 (0.5 to 7.9) .29

Gastrointestinal 82.7% 17.2% 2.2 (0.6 to 8.6) .24

Genitourinary 79.3% 20.7% 2.7 (0.7 to 10.5) .12

Respiratory 56.2% 43.8% 8.2 (2.2 to 33.8) .002 Respiratory v nonrespiratory
2.1 (0.6 to 7.3)

.24

Gynecological 100% 0% 0.0 (0.0 to NA) .98

Others 79.1% 20.8% 7.8 (0.5 to 11.1) .13

Treatment intent

Curative 98.6% 1.4%

Noncurative 74.8% 25.2% 23.3 (3.7 to 969.1) , .0001 20.6 (4.0 to 378.5) .004

Treatment at previous 4 weeks

No 85.2% 14.8%

Yes 81.5% 18.5% 1.3 (0.6 to 2.9) .57 NA NA

Treatment regimen

None 84.5% 15.5% Control NA NA

Chemotherapy based 78.8% 21.2% 1.5 (0.6 to 4.0) .44

Immunotherapy 75.0% 25.0% 1.8 (0.5 to 8.0) .45

Hormone 93.5% 6.5% 0.4 (0.1 to 1.7) .24

Targeted 90.9% 9.1% 0.5 (0.1 to 2.5) .47

Radiotherapy 75.0% 25.0% 1.8 (0.2 to 9.9) .52
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suggests that patients with early-stage disease present an
average mortality risk compared with the general pop-
ulation with COVID-19,26 whereas heavy smokers with
metastatic disease, frequently represented by patients with
lung cancer, display much higher death risk when infected
by the SARS-CoV-2. Our findings reinforce data from recent
studies suggesting that active malignancy may be a con-
tributive risk factor for the unfavorable prognosis of COVID-
19 in patients with cancer only when combined with other
risk factors, particularly heavy smoking.27,28 Indeed,most of
our patients had mild COVID-19 disease and were man-
aged in an outpatient environment until complete recovery.

It is important to reinforce that, in our cohort, 11 out of 33
patients who died after COVID-19 diagnosis were not ad-
mitted to ICU after shared decision between family
members and medical team to avoid invasive mechanical
ventilation given futility of the procedure in poor prognosis
patients (eight out of 11 patients received anticancer
therapies within 4 weeks of SARS-CoV-2 diagnosis). The
decision to pursue conservative measures is an important
confounding that affects all-cause mortality for all cancer
patients’ cohorts with COVID-19. In addition, given dis-
tributed care across multiple hospitals outside the
Oncoclı́nicas network, we were not able to collect infor-
mation on supportive procedures, such as early ventilatory
support and steroid use, which might have a positive im-
pact on the outcome of severe COVID-19. We also rec-
ognize the possibility of underreporting of SARS-CoV-2
testing in our cancer population. However, we believe that
our study accurately reflects the first pandemic outbreaks
in Southeast and Northeast regions of Brazil, where

Oncoclı́nicas has most of the ambulatory care practices.
After July 2020, data cutoff of the present analysis, the
number of cases and deaths from COVID-19 has seen a
gradual reduction across the country.2

The detrimental impact of the COVID-19 pandemic on
cancer care is widespread, with varying magnitude among
centers worldwide.29 It is essential to acknowledge that our
study was conducted in the private health setting for se-
lected health insurance covered patients with cancer in
Brazil, close to 20% of the citizens. The poorest regions of
the country and the population cared for under the public
health system, who face significant barriers to healthcare
access, were not represented in the present study.
Therefore, even though there were restrictions and delays
for patients treated within our institution, this impact is less
pronounced in comparison with the challenges faced in the
Brazilian public health system. Data on how the pandemic
has and will affect patients with cancer in low- to middle-
income countries are essential for the optimal guidance of
future steps.

In conclusion, this study demonstrates that some patients
with cancer face a higher risk of death if affected by COVID-
19, which is predominantly driven by older age, smoking,
and the presence of active disease and associated risk
factors. Patients who are otherwise healthy and have
curable malignancies present COVID-19-related mortality
rates similar to the general population and should not have
delayed access to cancer treatment. The oncology com-
munity is trying to thoughtfully balance fear of COVID-19
against the dire consequences of not treating cancer in
an effective or timely manner.30 Our data endorse the

TABLE 3. Cohorts of Patients With Cancer and COVID-19 (at Least 100 Patients)
Author Country N Mortality Rate (%) Median Age (years) Most Frequent Tumors

Kuderer et al9 The United States,
Canada, and Spain

928 13 66 Breast (21%)
Prostate (16%)
Gastrointestinal (12%)

Lee et al10 The United Kingdom 800 28 69 Hematological (22%)
Gastrointestinal (19%)
Breast (13%)

Tian et al11 China 232a 20 64 Gastrointestinal (27%)
Genitourinary (22%)
Breast (13%)

Mehta et al12 The United States 218 28 69 Hematological (25%)
Genitourinary (21%)
Breast (13%)

Yang et al13 China 205a 19.5 63 Breast (20%)
Gastrointestinal (20%)
Lung (12%)

de Melo et al14 Brazil 181a 33.1 55.3 Breast (22%)
Gastrointestinal (13%)
Gynecological (12%)

Zhang et al15 China 107a 21.5 66 Lung (20%)
Gastrointestinal (19%)
Genitourinary (19%)

aHospitalized patients.
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recommendations to minimize the risk of SARS-CoV-2
infection in patients with cancer with active preventive
measures, especially in subgroups of patients with

recognized poor prognostic factors, and to perform close
monitoring in the case of exposure to the virus or COVID-
19–related symptoms.
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