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PURPOSE Patients with cancer are at increased risk for unfavorable outcomes from COVID-19. Knowledge about
the outcome determinants of severe acute respiratory syndrome coronavirus 2 infection in this population is
essential for risk stratification and definition of appropriate management. Our objective was to evaluate
prognostic factors for all-cause mortality in patients diagnosed with both cancer and COVID-19.

METHODS All consecutive patients with cancer hospitalized at our institution with COVID-19 were included.
Electronic medical records were reviewed for clinical and laboratory characteristics potentially associated with
outcomes.

RESULTS Five hundred seventy-six consecutive patients with cancer and COVID-19 were included in the present
study. An overall in-hospital mortality rate of 49.3% was demonstrated. Clinical factors associated with increased
risk of death because of COVID-19 were age over 65 years, Eastern Cooperative Oncology Group performance
status > O zero, best supportive care, primary lung cancer, and the presence of lung metastases. Laboratory
findings associated with a higher risk of unfavorable outcomes were neutrophilia, lymphopenia, and elevated
levels of D-dimer, creatinine, C-reactive protein, or AST.

CONCLUSION A high mortality rate in patients with cancer who were diagnosed with COVID-19 was demonstrated
in the present study, emphasizing the need for close surveillance in this group of patients, especially in those
with unfavorable prognostic characteristics.

JCO Global Oncol 7:1084-1092. © 2021 by American Society of Clinical Oncology
Creative Commons Attribution Non-Commercial No Derivatives 4.0 License @@@@

INTRODUCTION Brazil is one of the most affected countries, currently
accumulating more than eight million confirmed cases

described in the Chinese province of Wuhan, the 2@nd more than 200,000 deaths.g Thus, greater
severe acute respiratory syndrome coronavirus 2 knowledge of local data regarding the COVID-19

(SARS-CoV-2) and the resulting COVID-19 emerged as  ©utbreak is of utmost |mpor€§ance for the manage-
a pandemic that has transformed health care delivery ment of patients with .celancer. Therefor@, the present
around the globe.! Early reports already indicated that study evalugtes the clinical (I:halracter!stlcs., outcomes,
the risk of morbidity and mortality from COVID-19 was a”q determmants of mortality |n.a h'gh'”Sk_ group of
not uniform across infected patients but was rather patients with cancer who were infected with SARS-
dependent on patients’ characteristics such as age Cov-2.

and comorbidities.2 Thus, concerns about the risk of METHODS

unfavorable outcomes in patients with cancer, be- Study Design and Participants

cause of immunosuppression from the disease and
antineoplastic therapies,® were raised by initial studies
reporting higher mortality rates in this population.*

From a local epidemic of respiratory disease initially

Our study sample included all consecutive patients
with cancer hospitalized with COVID-19 infection in
the Instituto do Cancer do Estado de Séo Paulo—
Clinicians involved in cancer treatment are faced with  Brazil, from March 31, 2020, until September 2, 2020.
potentially competing risks of complications from We reviewed the electronic medical records of all
cancer progression and from COVID-19. Data re- patients. The majority of patients had confirmed
garding the interaction between these conditions, COVID-19 on the basis of a reverse transcriptase-
critical to inform clinical practice, are still scarce and, polymerase chain reaction from nasopharyngeal
often, conflicting.>” swab or positive serology for SARS-Cov-2. A minority of
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CONTEXT

Key Objective

To evaluate the mortality rates of patients with cancer hospitalized with COVID-19 in Brazil and the factors driving their
outcomes.

Knowledge Generated

In this cohort of 576 patients with cancer and COVID-19, an overall in-hospital mortality rate of 49.3% was demonstrated. Among
the clinical factors associated with increased risk of death were age, Eastern Cooperative Oncology Group performance status
greater than zero, best supportive care alone, primary lung cancer, and the presence of lung metastases. Patients with signs of
renal and hepatic dysfunction and laboratory alterations in inflammatory parameters at the time of COVID-19 diagnosis were
also at increased risk of death. Mortality was higher for patients with metastatic disease than for those with no evidence of
disease, although no significant interaction was demonstrated between recent cancer treatment and outcomes.

Relevance

This is the largest Latin American cohort to assess the characteristics, determinants of mortality, and clinical outcomes of
hospitalized patients with cancer diagnosed with COVID-19. Our data emphasize the need for close surveillance in this
group of patients, and provide local evidence on determinants of unfavorable outcomes.

patients with a positive epidemiology, clinical presentation,
and radiological alterations highly suggestive of SARS-Cov-
2 infection were also included in the analysis to respect the
inclusion methodology of all consecutive patients, thus
minimizing the risk of selection bias. All patients had a
confirmed diagnosis of invasive hematologic or solid
malignancy.

COVID-19 management followed Instituto do Cancer do
Estado de S&o Paulo’s Infection Control Committee
Guidelines, in accordance with University of Sao Paulo
Medical School’s Infectious Disease Department protocols.
Management guidelines were regularly updated as new
evidence became available. During the study period, pa-
tients were tested for SARS-Cov-2 infection mainly if they
presented symptoms with clinical deterioration. Patients
who had light symptoms, not requiring hospitalization, were
not systematically tested because of the limited number of
tests available at the time. Those patients were treated in
the outpatient care setting and received proper orientation
regarding isolation and symptom management. A few
asymptomatic patients were diagnosed because of COVID-
19 screening before surgical procedures.

Data were collected on electronic case report forms (RedCap),
including demographic characteristics, comorbidities, Eastern
Cooperative Oncology Group performance status (ECOG PS),
oncologic history, COVID-19 symptoms, laboratory tests,
treatment received, and outcomes. The symptoms included in
this analysis were those reported by the patients and de-
scribed in the medical records by the attending physicians at
the time of hospital admission. Best supportive care (BSC)
was defined in this study as the group of patients who, before
SARS-Cov-2 infection, were receiving supportive treatments
alone, without systemic anticancer therapy.

The study’s primary objective was to evaluate prognostic
factors for all-cause mortality in patients diagnosed with
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both cancer and COVID-19. The Local Ethics Committee
approved this study (CAAE 31688420.7.0000.0068).
Signed informed consent was applied for patients who
could be contacted.

Statistical Analysis

Descriptive statistics were used to summarize character-
istics and outcomes from the study population. Continuous
variables were presented using median and range, whereas
categorical variables were presented using absolute and
relative numbers.

Mortality was evaluated as the number of deaths during the
hospitalization with COVID-19 in relation to the total number
of cancer patients with confirmed SARS-Cov-2 infection.

Factors associated with COVID-19 mortality were evaluated
using logistic regression. The following variables were
evaluated in the univariate logistic regression: age, ECOG
PS, diabetes, hypertension, cardiopathy, smoking history,
chronic use of corticosteroids, chronic use of angiotensin Il
receptor blocker or angiotensin-converting enzyme inhib-
itors, primary tumor site, oncologic treatment status, lung
metastases, chemotherapy or surgery 30 days before
COVID-19 diagnosis, COVID-19 symptoms (dyspnea,
ageusia, and anosmia), use of therapies directed to COVID-
19, and laboratory tests (neutrophilia, lymphopenia,
D-dimer, creatinine, C-reactive protein, AST, and ALT).

Variables were selected for inclusion in multivariate analysis
if they presented a P < .05 in the univariate logistic re-
gression. Two multivariate models were performed, one
with clinical and demographic factors and the other with
laboratory tests at the time of COVID-19 diagnosis.

No imputation method was used for missing data. Statistical
analyses were performed using Stata software, version 15.1
(StataCorp, TX). P values were considered statistically
significant when < .05.
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TABLE 1. Clinical and Demographic Characteristics of Patients With Cancer and
COVID-19 Infection (N = 576)

Nader Marta et al

Characteristic No. (%)
Age, years
Median (range) 63 (18-93)
Sex
Female 292 (50.7)
Male 284 (49.3)
Ethnicity
White 369 (64.1)
Mixed race 107 (18.6)
Black 52 (9.0)
Others 48 (8.3)
Chronic use of corticosteroid 62 (10.7)
Chronic use of ARB or ACEi 185 (32.1)
One or more comorbidities 436 (75.7)
Chronic lung disease 49 (8.5)
Diabetes 143 (24.8)
Hypertension 290 (50.3)
Smoking history 215 (37.3)
ECOG PS
0 96 (16.7)
1 204 (35.4)
2 115 (20.0)
3 119 (20.7)
4 31 (5.4)
Primary tumor
Gl 133 (23.1)
Breast 90 (15.6)
Lung 42 (7.3)
Head and neck 31 (5.4)
Genitourinary 91 (15.8)
Gynecologic 43 (7.5)
CNS 23 (4.0
Skin 9 (1.7)
Sarcoma 15 (2.6)
Hematologic 59 (10.2)
More than one primary neoplasia 39 (6.8)
Treatment status
No previous oncologic treatment 64 (11.1)
Active treatment with palliative intent 229 (39.7)
Active treatment with curative intent
Neoadjuvant therapy 15 (2.6)
Definitive therapy 52 (9.0)
Adjuvant therapy 50 (8.7)
Follow-up with evidence of disease 80 (13.9)
Follow-up without evidence of disease 86 (14.9)
Best supportive care alone 83 (14.4)

Abbreviations: ACEi, angiotensin-converting enzyme inhibitors; ARB,
angiotensin |l receptor blocker; ECOG PS, Eastern Cooperative Oncology Group

performance status.
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RESULTS
Clinical and Demographic Characteristics

A total of 576 consecutive patients with cancer and con-
firmed COVID-19 were included in the study. The mean age
was 63 years (range 18-93 years). Most patients (75.7%)
had at least one comorbidity; 290 (50.3%) had hyper-
tension, 143 (24.8%) had diabetes, and 215 (37.3%) had a
smoking history.

Main primary sites for solid tumors were Gl (n =133, 23.1%),
breast (n =90, 15.6%), genitourinary (n =91, 15.8%), and
lung (n = 43, 7.3%). Fifty-nine patients (10.2%) had a
hematologic malignancy. Most patients (n = 490, 85.0%)
had an active oncologic disease or had received active
oncologic treatment in the past three months. Only 10 pa-
tients had received treatment with an immune checkpoint
inhibitor. Eighty-three patients (14.4%) were receiving BSC
alone. Table 1 summarizes clinical and demographic fea-
tures from the study population.

SARS-Cov-2 Infection

Symptoms most frequently reported by patients were
dyspnea (n = 391, 62.8%), cough (n = 255, 44.3%), and
fever (n = 218, 37.8%). Few patients reported diarrhea
(10.6%), anosmia (6.4%), or ageusia (9.9%). Most patients
had a positive SARS-Cov-2 reverse transcriptase-
polymerase chain reaction (n = 556, 96.5%). The other
patients had clinical manifestations associated with COVID-
19 plus a positive serology (n = 15, 2.6%) or tomographic
findings consistent with COVID-19 (n = 5, 0.9%). Overall,
78.9% of the patients had a tomographic image suggestive
of COVID-19 infection.

Seventy-six patients (13.2%) did not require hospitalization
and were treated at home. On the other hand, 495 patients
(85.9%) required hospitalization and 225 patients (39.1%)
were hospitalized in an intensive care unit (ICU). Among
patients who went to ICU, 190 (84.4%) received invasive
mechanical ventilation and 184 (81.8%) received vaso-
active drugs. Figure 1 summarizes the supportive therapy
received by patients treated in the ICU.

Considering COVID-19-specific treatment, 340 patients
(59%) received a therapy that was considered directed to
the COVID-19 infection. Azithromycin was given to 328
patients (56.9%), sometimes for the treatment of bacterial
coinfections. lvermectin and chloroquine were included in
the therapeutic regimens used by 1.7% and 2.1% of pa-
tients, respectively. Most patients received anticoagulation,
being either prophylactic (56.9%) or therapeutic (14.2%).

Outcomes

In the overall study population, 284 individuals with cancer
(49.3%) died after diagnosis of COVID-19. The mortality
rate was higher (74.7%) among patients with cancer re-
ceiving BSC alone before COVID-19. When BSC patients
were excluded, the mortality rate declined to 44.6%
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M Invasive mechanical
ventilation plus
vasoactive drugs

M Invasive mechanical
ventilation

M Noninvasive ventilation

M Vasoactive drugs

FIG 1. Supportive therapy received by patients with cancer hospi-
talized in an intensive care unit during COVID-19 infection (n = 225).

(n =220/493). In the cohort of patients who died and were
not receiving BSC alone (n = 220), 46 patients (19.5%) did
not go to an ICU. This decision took into consideration the
cancer prognosis, other comorbidities, and performance
status. Our center did not experience shortage of ICU beds.

Among the 86 patients who were in follow-up with no
evidence of disease, the mortality rate was 26%. Figure 2
shows a graphic representation of the mortality because of
COVID-19.

Mortality rates among patients diagnosed with COVID-19
between March and May and between June and Sep-
tember were 53.7% and 46.1%, respectively (odds ratio
[OR], 0.73; P=.072; 95% Cl, 0.52 to 1.02).

Prognostic Factors

Univariate logistic regression showed that age above 65
years (OR, 1.62; P=.004) and ECOG PS (1-2 v0: OR, 4.12;
P<.001;3-4 v0: OR, 6.02; P< .001) were associated with
higher mortality. No association was seen between mortality
and other comorbidities besides cancer, although 75.7% of
the patients included had one or more comorbidities.

Regarding the oncologic history, mortality because of COVID-
19 infection was higher among patients with lung cancer (OR,
3.54; P=.001), sarcoma (OR, 3.89; P=.026), and more than
one primary neoplasia (OR, 2.26; P = .028). Moreover, pa-
tients who presented with lung metastasis had a risk of death
2.69 times higher than those without it (P < .001).

Importantly, patients receiving BSC alone for their cancer
treatment had a higher risk of death because of COVID-19
infection (OR, 3.63; P < .001). On the other hand, patients
who were in follow-up without evidence of disease had
better outcomes (OR, 0.32; P < .001).

Symptoms related to COVID-19 infection were also asso-
ciated with outcomes. Patients who reported anosmia (OR,
0.44; P=.006) and ageusia (OR, 0.41; P=.018) had lower
mortality. Otherwise, patients with dyspnea had a higher
risk of death (OR, 3.81; P < .001).

Finally, alterations in six laboratory markers at the time of
COVID-19 diagnosis were associated with a higher mortality:
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neutrophilia > 10,000 cellsy/mm? (OR, 5.70; P < .001),
lymphopenia lower than 500 cellssmm® (OR, 1.97:
P < .001), D-dimer > 1,000 ng/mL (OR, 3.98; P < .001),
creatinine > 1.5 mg/dL (OR, 2.75; P < .001), C-reactive
protein > 100 mg/L (OR, 4.34; P<.001), and AST > 40 U/L
(OR, 1.99; P=.001). The use of commonly used therapies
directed to COVID-19 did not seem to affect mortality.
Table 2 shows the results of univariate logistic regression.

Variables included in the multivariate model of clinical and
demographic factors were age, EGOG PS, primary lung
cancer, BSC alone, and follow-up without evidence of
disease. The multivariate model showed that age older than
65 years, ECOG PS, primary lung cancer, lung metastases,
and BSC alone remained associated with a higher risk of
death. Follow-up without evidence of disease continued to
be a favorable prognostic factor. Additionally, neutrophilia,
lymphopenia, D-dimer elevation, R-reactive protein ele-
vation, creatinine elevation, and AST elevation remained all
independently associated with mortality in the multivariate
model for laboratory factors. The results of the multivariate
analyses are detailed in Table 3.

DISCUSSION

In this retrospective, single-institute cohort, including 576
consecutive patients with cancer and COVID-19, an overall
in-hospital mortality rate of 49.3% was demonstrated. This
rate was significantly higher in patients in BSC and lower in
those without evidence of disease. Clinical factors signifi-
cantly associated with increased risk of death because of
COVID-19 were age over 65 years, ECOG PS > 0, BSC,
primary lung cancer, and the presence of lung metastases.
In addition, laboratory findings associated with a higher risk
of unfavorable outcomes were neutrophilia, lymphopenia,
and elevated levels of D-dimer, creatinine, C-reactive
protein, and AST.

100 4

Mortality (%)

74.70%

49.30%

Overall BSC Not BSC  Follow-up
(N =576) Alone Alone (NED)
(n =83) (n = 493) (n = 86)

FIG 2. Graphical representation of mortality rates of patients with
cancer and COVID-19 infection. BSC, best supportive care; NED, no
evidence of disease.

1087



Nader Marta et al

TABLE 2. Univariate Logistic Regression of Factors Associated With Mortality Among Patients With Cancer and COVID-19 Infection

Variable OR 95% Cl P
Sex (male v female) 1.18 0.85to0 1.63 .320
Age (> 65 v < 65 years) 1.62 1.17 to 2.26 .004
ECOG PS
0 Reference
1-2 4.12 2.40 to 7.07 < .001
34 6.02 3.33 to 10.89 < .001
Primary tumor site
Gl Reference
Breast 1.24 0.72 10 2.12 433
Lung 3.54 1.66 to 7.52 .001
Head and neck 1.72 0.78t0 3.78 176
Genitourinary 1.32 0.77 t0 2.27 .301
Gynecologic 1.79 0.89 to 3.58 .100
CNS 0.50 0.18t0 1.35 172
Skin 1.13 0.29 to 4.41 .856
Sarcoma 3.89 1.18 to 12.88 .026
Hematologic 1.19 0.64 t0 2.21 .569
More than one primary neoplasia 2.26 1.09 to 4.71 .028
Chronic use of corticosteroid (yes v no) 1.59 0.93 t0 2.72 .088
Chronic use of ARB or ACEi (yes v no) 0.90 0.63 to 1.28 .567
Diabetes (yes v no) 0.93 0.62 to 1.39 .730
Cardiopathy (yes v no) 0.98 0.56 to 1.60 946
Hypertension (yes v no) 0.81 0.54 t0 1.21 .309
Smoking history (yes v no) 1.10 0.75t0 1.61 .600
Follow-up without evidence of disease (yes v no) 0.32 0.19 to 0.53 < .001
Best supportive care alone (yes v no) 3.63 2.14t0 6.15 < .001
Lung metastasis (yes v no) 2.69 1.77 to 4.09 < .001
Chemotherapy in the past 30 days (yes v no) 1.10 0.77 to 1.57 .585
Surgery in the past 30 days (yes v no) 1.62 0.83 t0 3.18 .156
Dyspnea 3.81 2.65 to 5.48 < .001
Ageusia 0.44 0.24 to 0.79 .006
Anosmia 0.41 0.20 to 0.85 .018
Neutrophilia (> 10,000 v < 10,000 cells/mm?) 5.70 3.22 to 10.11 < .001
Lymphopenia (< 500 v > 500 cells/mm?3) 1.97 1.37 to 2.84 < .001
D-dimer elevation (> 1,000 v < 1,000 ng/mL) 3.98 2.47 t0 6.43 < .001
Creatinine elevation (> 1.5 v < 1.5 mg/dL) 2.75 1.81 to 4.17 < .001
C-reactive protein elevation (> 100 v < 100 mg/L) 4.34 3.02 to 6.23 < .001
AST elevation (> 40 v < 40 U/L) 1.99 1.34 to 2.96 .001
ALT elevation (> 40 v < 40 U/L) 1.04 0.66 to 1.62 .859
Use of any therapy directed to COVID-19 (yes v no) 1.18 0.85t0 1.65 311
Use of azithromycin (yes v no) 1.03 0.32 to 3.28 .950

NOTE. Statistically significant results are highlighted in bold.
Abbreviations: ACEi, angiotensin-converting enzyme inhibitors; ARB, angiotensin Il receptor blocker; ECOG PS, Eastern Cooperative Oncology Group
performance status; OR, odds ratio.
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TABLE 3. Multivariate Logistic Regression of Factors Associated With Mortality Among Patients With Cancer and COVID-19 Infection

Variable OR 95% Cl P
Clinical and demographic factors
Age (> 65 v < 65 years) 1.68 1.17 to 2.43 .005
ECOG PS
0 Reference
1-2 3.24 1.85 t0 5.68 < .001
34 3.57 1.89t0 6.74 < .001
Primary lung cancer (yes v no) 2.20 1.04 to 4.68 .039
Lung metastasis (yes v no) 1.87 1.18 t0 2.95 .007
Best supportive care alone (yes v no) 2.67 1.50 to 4.75 .001
Follow-up without evidence of disease (yes v no) 0.42 0.24 t0 0.73 .003
Laboratory factors
Neutrophilia (> 10,000 v < 10,000 cells/mm?) 6.99 2.68 to 18.20 < .001
Lymphopenia (< 500 v > 500 cells/mm?) 2.20 1.26 to 3.84 .005
D-dimer elevation (> 1,000 v < 1,000 ng/mL) 2.14 1.21 to 3.80 .009
Creatinine elevation (> 1.5 v < 1.5 mg/dL) 2.86 1.40t0 5.84 .004
C-reactive protein elevation (> 100 v < 100 mg/L) 2.15 1.27 to 3.65 .004
AST elevation (> 40 v < 40 U/L) 1.77 1.03 to 3.04 .038

NOTE. Two separated analyses were performed, one with clinical and demographic factors and the other with laboratory factors.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group Performance Status; OR, odds ratio.

The COVID-19 pandemic profoundly affected health care
systems around the world, including centers dedicated to
cancer care.® Early concerns about the risk of unfavorable
outcomes because of COVID-19 in patients with cancer
emerged from the rationale of systemic immunosuppres-
sive state caused by the underlying malignancy and anti-
cancer treatments.>1° Indeed, early reports suggested that
patients with cancer and COVID-19 had a higher risk of
negative outcomes.!* Given the necessity of stratifying
patients with cancer according to the risk of unfavorable
outcomes, as well as expanding our understanding of the
interaction between SARS-Cov-2 virus and both cancer and
antineoplastic therapies, the search for determinants of
severe COVID-19 in patients with cancer became of par-
amount importance. Among the clinical factors identified as
predictors of increased risk of death in our study, increased
age and performance status were also systematically re-
ported in other similar surveys, including the cohorts of
Gustave Roussy Hospital,'> COVID-19 and Cancer Con-
sortium (CCC19), and a multi-institution registry including
centers across the United States, Canada, and Spain'® and
also in the Italian cohort from the Veneto region.'* In our
cohort, a BSC treatment intent defined before SARS-Cov-2
infection was independently associated with an increased
risk of death compared with patients under active cancer
treatment and those in follow-up. Perhaps this should not
come as a surprise, considering the short expected survival
for this group anyway. Several cohorts evaluating patients
with cancer and COVID-19 have not reported the proportion
of included patients who were on BSC,**!® which might
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have influenced the reported mortality rates, since these
patients appear to be at higher risk of unfavorable out-
comes. Thus, the outcomes of patients in BSC should be
systematically reported both combined and separately from
the overall population, since the absence of this subgroup
analysis may lead to misinterpretation (and possibly
overestimation) of overall mortality data of patients with
cancer. A primary lung cancer and the presence of lung
metastases were independently associated with an in-
creased risk of death in our cohort, a mortality determinant
also reported in another Brazilian cohort.® As the lung is one
of the target organs more commonly affected by COVID-19,
the lung involvement by neoplasia could be associated with
higher rates and severity of respiratory complications,
possibly as a result of worse baseline lung function.®

Another point of interest was the possible impact that
cancer therapies could have on the outcomes of patients
with COVID-19, since these treatments commonly lead to
immunologic modulation including suppression® or
stimulation.” The outcomes of SARS-Cov-2 infection ap-
pear to be largely determined by the inflammatory response
triggered by the virus.'® In our cohort, recent use of che-
motherapy was not associated with an increased risk of
death, as was also demonstrated by the large cohorts from
CCC19*3 and UK Coronavirus Cancer Monitoring Project.'®
However, in a recent meta-analysis that included data from
16 studies, patients who received chemotherapy within the
past 30 days before COVID-19 diagnosis had an increased
risk of death, even after adjusting for confounding variables
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(age, sex, cancer type, cancer treatment subtype, duration
of cancer diagnosis, smoking status, obesity, performance
status, presence of metastasis, and comorbidities),*®
cautioning about the need for attentive care for patients
undergoing cytotoxic chemotherapy because of a possible
increased risk of unfavorable outcomes.

Laboratory data have also been explored as easily accessible
predictors of COVID-19 outcomes in patients with cancer.
Among the baseline biologic determinants of overall survival
in our cohort, lymphopenia, elevated inflammatory markers
(eg, C-reactive protein), and elevated D-dimer have also
been reported in other studies in patients with'>?° and
without cancer.2?2 Noteworthily, in sepsis, neutrophils are
commonly hyperactivated with delayed apoptosis disorder,
along with the depletion and exhaustion of CD4 and CD8
T lymphocytes as a result of apoptosis,?® which are frequent
events in patients with severe COVID-19.2* Thus, increases
in neutrophil count and lymphocyte depletion, identified as
predictors of a higher risk of death in our cohort, may occur
as a result of excessive inflammation and immune sup-
pression in sepsis triggered by SARS-CoV-2 infection and
have already been correlated with severity and mortality in
patients with COVID-19.2% In our study, elevated liver en-
zymes and creatinine, previously associated with worse
outcomes in patients without cancer in other studies,?* were
also independently related to higher mortality rate in patients
with cancer. Taken together, clinical and laboratory data
associated with a higher risk of unfavorable outcomes in
patients with cancer and COVID-19 are important tools for
stratifying patients into risk groups, thus allowing appropriate
preventive measures and early identification of patients
under higher risk for severe disease.

The general population of patients hospitalized because of
COVID-19 has an estimated mortality that varies between
21% and 38%.252¢ Considering the Brazilian population, a
recent large cohort with more than 250,000 hospitalized
patients showed a mortality rate of 38%. In comparison with
these numbers, hospitalized patients with cancer and
COVID-19 appear to have an even higher risk of death.?”
Different studies using variable mortality definitions and
including different patient populations reported markedly
heterogeneous mortality rates in patients with cancer
hospitalized because of COVID-19, ranging from 7% to
55%.2829 A meta-analysis evaluating in-hospital mortality in
patients with cancer and COVID-19 including 13 studies
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(2,922 patients) that analyzed data from predominantly
hospitalized patients demonstrated a pooled 30-day mor-
tality rate of 30% (95% Cl, 25% to 35%).%

The heterogeneity of in-hospital mortality rates between dif-
ferent studies heightens the discussion about what drives the
increased mortality in patients with cancer and COVID-19
and whether this is related to underlying patient character-
istics, cancer type, or cancer therapies.?” The population
included in our study included predominantly sick, hospi-
talized patients and was enriched with high-risk character-
istics, such as age (median age 63 years), concomitant
comorbidities (75.7%), compromised performance status
(46% with ECOG PS > 2), and active disease and/or active
oncologic treatment (85%), which might have contributed to
the high rate of in-hospital mortality. The severity of COVID-19
in our population is also illustrated by the high ICU admission
rate (39.1%), markedly higher than that reported in other
cohorts (7% and 14% in the UK Coronavirus Cancer Mon-
itoring Project!®> and CCC19'® cohorts, respectively). Addi-
tionally, caution should be taken when comparing mortality
rates reported by different studies, since some of them jointly
analyze the mixture of inpatient and outpatient populations.
As patients with cancer who are treated as outpatients have
much lower mortality than those admitted to the hospital with
COVID-19,%”* failure to separate patients according to the
location of treatment can underestimate the mortality re-
ported for hospitalized patients.

To our knowledge, this is the largest Latin American cohort to
assess the characteristics, determinants of mortality, and
clinical outcomes of hospitalized patients with cancer who were
diagnosed with COVID-19. Among the limitations of our study,
the retrospective nature and the accrual in a single public
institution may limit the generalization of our findings. Finally,
restricted numbers of specific malignancy types limit our ability
to accurately address the influences of individual cancer types
and systemic therapeutic regimens on clinical outcomes.

In conclusion, delivering care for patients with cancer
during the COVID-19 pandemic has become a major
challenge for the cancer care community. Our data
demonstrate a high mortality rate in patients with cancer
who were diagnosed with COVID-19, emphasizing the need
for close surveillance in this group of patients, and provide
evidence on determinants of unfavorable outcomes in
hospitalized patients with cancer.
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