
ORIGINAL ARTICLE

Prognostic factors in patients with advanced cancer and COVID-19:
a cohort from the Palliative Care Unit of the Brazilian National
Cancer Institute

Livia Costa de Oliveira1 & Karla Santos da Costa Rosa1 & Alessandra Zanei Borsatto1
&

Luciana Aparecida Faria de Oliveira1 & Renata de Freitas1 & Simone Garruth dos Santos Machado Sampaio1

Received: 16 December 2020 /Accepted: 11 March 2021
# The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract
Objective To describe overall survival (OS) in 90 days and to evaluate the prognostic factors in patients with advanced cancer
and COVID-19.
Methods This is a retrospective cohort study carried out at the Palliative Care Unit of the Brazilian National Cancer Institute.
Patients with advanced cancer and COVID-19 confirmed by Reverse Transcription Polymerase Chain Reaction were included.
Kaplan-Meier’s curves, log-rank test, and Cox regression were performed.
Results Eighty-three inpatients were selected. The average age was 61.4 (±12.6) years, with a higher proportion of women
(73.4%). The most prevalent tumor type was breast (36.7%), followed by gastrointestinal tract (20.3%). The OS was 32
[interquartile range (IQR): 6–70] days, and at the end of the follow-up period, 17 patients (20.5%) were alive and 66 (79.5%)
had died. Patients with advanced cancer and COVID-19 and who were 60–74 years old [hazard ratio (HR): 2.03; 95% confidence
interval (CI): 1.09–3.78], with lung tumors (HR: 17.50; 95% CI: 1.70–28.34), with lung metastasis (HR: 4.21; 95% CI: 2.17–
8.15), and with chronic obstructive pulmonary disease (HR: 4.92; 95% CI: 1.01–24.69) had higher risk of death in 90 days.
Conclusion The age of 60–74 years old, lung tumors (primary or metastases), and the presence of chronic obstructive pulmonary
disease were considered independent prognostic factors in patients with advanced cancer and COVID-19.
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Introduction

Patients with cancer are probably more susceptible to infec-
tions such as the new coronavirus that causes the coronavirus
disease 2019 (COVID-19) [1]. Moreover, they present higher
mortality that can be explained by an immunocompromised
status, due to the cancer itself, surgery or antineoplastic ther-
apy, chronic use of steroids, and others factors [2–4]. In this
context, patients with advanced cancer in palliative care typi-
cally have a reduced overall survival (OS) [5] and those

suffering from COVID-19 disease will probably experience
an even lower OS.

Information on the impact of COVID-19 infection on the
OS of patients with cancer, as well as the associated prognos-
tic factors, is still scarce. By analyzing data of the Brazilian
cohort, Melo et al. [6] showed that the rates of complications
and specific death of patients with cancer infected by the virus
were high. In a meta-analysis study carried out by Desai et al.
[7], with data from 2,922 patients with cancer, of different
stages, and who were hospitalized with COVID-19, it was
found that males, together with an interaction between the
patient’s median age and recent active cancer therapy, were
factors related to the mortality.

Determining prognosis in advanced cancer is of key impor-
tance to guide the establishment of the care plan [8]. In context
of end-of-life care, for example, probably, one of the factors of
greatest suffering is the absence of family members and the
loved ones, since infection by the COVID-19 demands isola-
tion from the patient. With a better understanding of the
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factors that can predict worse outcomes, the team has the
possibility of offering a better support to the family and pa-
tients in preparing for death using new ways for humanizing
the death process, such as the use of information technologies,
although it seems contradictory, contributing to the promotion
of communication at a distance between hospitalized patients
and their family members and the loved ones. However, al-
though there are different recognized prognostic factors in
advanced disease [8], there is still no concrete evidence about
its clinical utility in the context of COVID-19.

Thinking about that, the objective of the present study was
(i) to describe OS in 90 days, and (ii) to evaluate the prognos-
tic factors in patients with advanced cancer admitted to the
Palliative Care Unit (PCU) of the Brazilian National Cancer
Institute (INCA), with COVID-19.

Methods

This is a clinical, observational, retrospective cohort study,
with data extracted from the medical records of all inpatients
with advanced cancer admitted to the exclusive PCU at the
INCA, in the city of Rio de Janeiro/RJ, during the period from
March 19 to July, 2020, with COVID-19. The study was ap-
proved by the INCA Ethics Commit tee (CAAE:
31053220.0.0000.5274) that exempted the need of individual
consent for being a retrospective observational study and for
considering only the use of information provided in medical
records available at the institution.

INCA is an agency under the Ministry of Health and
is the largest public institution of reference for the de-
velopment and coordination of integrated cancer preven-
tion and control actions in Brazil. The PCU receives
patients referred from all other care units of INCA after
their treatment possibilities have finished and cure has
not been achieved, after the disease has progressed
while under treatment, and the patients do not benefit
anymore from its continuity or have the clinical condi-
tion worsened, and the continuity of specific therapeutic
activities aimed at cytoreduction (be it the chemotherapy
lines, surgical interventions, radiotherapy, and radiosur-
gery). At the PCU, the goal of treatment is to control
symptoms and promote quality of life and death. The
patients had generalized malignant disease or advanced
local tumor growth and were not receiving any antineo-
plastic treatment with control intent. Approximately
1500 patients were admitted at the PCU in 2020.

Patients were identified through the Monitoring System of
the Hospital Infection Control Commission. From there, hos-
pitalized patients of both genders, aged > 20 years, with a

confirmed diagnosis of locally advanced (E III) or distant
metastatic progression (E IV), regardless of tumor location
(proven by histological, cytological, or radiological evidence),
and COVID-19 confirmed by reverse transcription polymer-
ase chain reaction (RT-PCR) [9, 10] were selected.

Data collection

Regarding the moment of the patient’s admission, the follow-
ing were collected: demographic data [age (< 60 vs. 60–74 vs.
> 74 years old) and gender (male vs. female)], clinical char-
acteristics [primary tumor site (breast vs. gastrointestinal tract
vs. head and neck vs. urological vs. gynecological vs. connec-
tive bone tissue vs. lung vs. other), metastases (local vs. dis-
tant), lung metastasis (yes vs. no), admission less than 60 days
since the last surgery (yes vs. no), chemotherapy (yes vs. no)
and radiation therapy (yes vs. no), comorbidities (diabetes
mellitus: yes vs. no; systemic arterial hypertension: yes vs.
no; cardiovascular disease: yes vs. no; chronic obstructive
pulmonary disease: yes vs. no)], and laboratory tests catego-
rized according to distribution tertiles [hemoglobin (1st vs.
2nd and 3rd tertiles), leukocytes (3rd vs. 1st and 2nd tertiles),
albumin (1st vs. 2nd and 3rd tertiles), and C-reactive protein
(3rd vs. 1st and 2nd tertiles)].

In addition, medications used during hospitalization (anti-
biotic: yes vs. no; corticosteroids: yes vs. no; and anticoagu-
lant: yes vs. no) were collected.

OS was defined as the time interval, in days, between the
date of beginning of palliative care and the date of death from
any cause. All patients who remained alive after the end of the
period of study (follow-up period: 90 days) were censured.

Statistical analysis

The analysis was performed using the STATA 13.1. Kaplan-
Meier’s method and the log-rank test were used to compare
OS according to the variables. The Cox proportional hazards
models were used to assess hazard ratios (HRs). To reduce the
chance of excluding important variables from the model, all
factors with a p-value < 0.20 in the univariate were included in
the multivariate analysis. The final model was obtained
through the stepwise backward procedure and it included all
variables with p-value < 0.05.

Results

Eighty-three inpatients with advanced cancer and COVID-19
were selected. The average age was 61.4 (± 12.6) years old,
with a higher proportion of women (73.4%), primary tumor
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site in breast (36.7%), and gastrointestinal tract (20.3%).
Patients with distant metastasis accounted for more than half
of the cases (n = 71; 89.9%) and 32 (40.5%) had lung metas-
tasis (Table 1).

At the end of the follow-up period of 90 days, 17 patients
(20.5%) (average age was 64.1 (± 10.2) years old) were alive
and 66 (79.5%) (average age was 60.6 (± 10.4) years old) had
died. The OS was 32 (interquartile range (IQR): 6–70) days
(data not shown). Lower OS was verified among patients 60–
74 years old (11 (IQR: 6–35) days; p-value 0.029), with lung

metastasis (8 (IQR: 2–37) days; p-value 0.005), who had re-
ceived radiotherapy in < 60 days (8 (IQR: 8–26) days; p-value
0.015), and who used therapeutic anticoagulation (12 (IQR:
5–42) days; p-value 0.024) (Table 2). These variables with a
different probability of survival between the groups are shown
graphically in Fig. 1.

According to the multivariate analysis, 60–74 years old
(HR: 2.03; 95% confidence interval (CI): 1.09–3.78), lung
tumors (HR: 17.50; 95% CI: 1.70–28.34), lung metastasis
(HR: 4.21; 95% CI: 2.17–8.15), and chronic obstructive

Table 1 Characteristics of
advanced cancer patients with
COVID-19 (N = 79)

Variables N (%)

Age (years) [mean (SD)] 61.4 (± 12.6)

Age (years)

< 60 33 (41.8)

60–74 34 (43.0)

> 74 12 (15.2)

Female gender 58 (73.4)

Tumor site

Breast 29 (36.7)

GIT 16 (20.3)

Lung 5 (6.3)

HN 5 (6.3)

Urological 8 (10.1)

Gynecological 6 (7.6)

CBT 4 (5.1)

Others 6 (7.6)

Distant metastasis (yes) 71 (89.9)

Lung metastasis (yes) 32 (40.5)

Last time surgery (< 60 days) 2 (2.5)

Last time QT (< 60 days) 15 (19.0)

Last time RxT (< 60 days) 9 (11.4)

DM (yes) 15 (19.0)

SAH (yes) 37 (46.8)

CD (yes) 6 (7.6)

COPD (yes) 2 (2.5)

Hemoglobin (g/dL)a [median (IQR)] 10.4 (8.6–11.8)

Albumin (g/dL)a [median (IQR)] 3.0 (2.6–6.5)

CRP (mg/L)a [median (IQR)] 13.8 (6.1–31.8)

Leukocytes (mmL/ 3)a [median (IQR)] 11500 (7500–17900)

Antibiotics (yes) 62 (78.5)

Corticosteroids (yes) 57 (72.2)

Anticoagulant (yes) 27 (34.2)

Note: N, number of observations; %, frequency; SD, standard deviation;GIT, gastrointestinal tract;HN, head and
neck; CBT, connective bone tissue; QT, chemotherapy; RxT, radiotherapy; HT, hormone therapy; DM, diabetes
mellitus; SAH, systemic arterial hypertension;CD, cardiovascular disease;COPD, chronic obstructive pulmonary
disease; IQR, interquartile range; CRP, C-reactive protein
aMissing data
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pulmonary disease (HR: 4.92; 95% CI: 1.01–24.69) were in-
dependent prognostic factors for OS in patients with advanced
cancer and COVID-19 (Table 3).

Discussion

This work was developed in a national reference cancer center
and had two main results. First, it verified that patients in
palliative care with advanced cancer and COVID-19 had a
restricted OS. Second, it demonstrated that the age of 60–74
years and the presence of lung tumors (primary site or metas-
tasis) and chronic obstructive pulmonary disease predict OS
were considered independent prognostic factors in this group.

Palliative care aims to improve quality of life and death to
those with a life-threatening disease. During an epidemic, the
palliative care services must respond briefly seeking new

Table 2 Overall survival according demographic, clinical, and
laboratorial data in advanced cancer patients with COVID-19 (N = 79)

Variables Deaths observed OS days [Median (IQR)] p*

Age (years)

<60 28 42 (6–70) 0.029

60–74 30 11 (6–35)

> 74 7 82 (15–90)

Gender

Male 17 35 (9–73) 0.471

Female 48 24 (6–65)

Tumor site

Breast 26 8 (3–37) 0.105

GIT 15 25 (7–59)

Lung 4 33 (2–70)

HN 3 35 (15–90)

Urological 5 43 (24–90)

Gynecological 4 54 (10–90)

CBT 2 67 (2–90)

Others 6 62 (2–90)

Metastasis

Local 7 54 (35–70) 0.480

Distant 58 24 (6–65)

Lung metastasis

No 28 46 (9–90) 0.005

Yes 29 8 (2–37)

Last time surgery (days)

> 60 63 33 (6–70) 0.288

< 60 2 8 (8–15)

Last time QT (days)

> 60 51 32 (6–70) 0.409

< 60 14 15 (5–61)

Last time RxT (days)

> 60 56 34 (7–78) 0.015

< 60 9 8 (8–26)

DM

No 52 32 (6–65) 0.802

Yes 13 8 (7–70)

SAH

No 35 35 (8–67) 0.883

Yes 30 24 (6–78)

CD

No 60 26 (6–70) 0.964

Yes 5 32 (7–65)

COPD

No 63 33 (7–70) 0.096

Yes 2 1 (1–19)

Hemoglobin < 9.1 g/dLac

No 46 25 (6–57) 0.743

Yes 18 33 (5–82)

Table 2 (continued)

Variables Deaths observed OS days [Median (IQR)] p*

Albumin < 2.7 g/dLac

No 32 34 (6–65) 0.224

Yes 11 54 (8–90)

CRP > 21.6 mg/Lbc

No 28 33 (6–61) 0.860

Yes 17 13 (8–65)

Leukocytes > 16465 mmL/3bc

No 43 26 (5–70) 0.758

Yes 21 12 (4–67)

Antibiotics

No 11 52 (5–89) 0.399

Yes 52 25 (6–65)

Corticosteroids

No 15 6 (1–65) 0.664

Yes 49 35 (8–67)

Anticoagulant

No 38 37 (8–89) 0.024

Yes 25 12 (5–42)

Note: N, number of observations; OS, overall survival; IQR, interquartile
range; p, p-value; GIT, gastrointestinal tract; HN, head and neck; CBT,
connective bone tissue; QT, chemotherapy; RxT, radiotherapy; HT, hor-
mone therapy; DM, diabetes mellitus; SAH, systemic arterial hyperten-
sion; CD, cardiovascular disease; COPD, chronic obstructive pulmonary
disease; CRP, C-reactive protein

*p-value refers to log-hank test
a 1st vs. 2nd + 3rd tertiles
b 3rd vs. 1st + 2nd tertiles
cMissing data

Bold, p-value < 0.050
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ways of working to maintain these goals [11, 12]. Improving
prognosis can contribute to this. It is also important to high-
light that Brazil was classified as one of the worst countries in
relation to the growth of the spread of COVID-19 and in
relation to the lethality rate of the disease. Rio de Janeiro is
the city with most deaths from COVID-19 in the country,
reaching in February 2021 17,535 deaths. These results are
relevant and can assist us in developing a strategy to better
meet the demands of patients in these conditions.

Patients in palliative care with advanced cancer and
COVID-19 had a median OS of 32 (IQR: 6–70) days.
Although the scientific literature still lacks data about the OS
of this group, a previous study has reported that patients with
advanced cancer, seen at the same center of treatment, but
without infection by the virus, had a median OS of 53 (IQR:
20–90) days [5]. Silva et al. [13], in an observational prospec-
tive cohort study, conducted at the same center of treatment
before the pandemic, showed that patients with advanced can-
cer had a median OS of 39 (IQR: 26–90) days. It should be

noted that these two studies [5, 13] were developed with ad-
vanced cancer inpatients and outpatients who had their first
consultation at the PCU. The mean age was 62 years [5, 13],
the majority of patients were female (56.4% [5] and 57.1%
[13]) and had gastrointestinal tract tumor [5, 13] and metasta-
tic distant disease (85.3% [5] and 80.4% [13]).

Patients who were 60 to 74 years old had a double risk of
dying compared to younger ones. It is known that advancing
age is associated with a greater likelihood of the occurrence of
chronic diseases and a reduction in the response capacity of the
immune system [14]. Liu et al. [15], through a meta-analysis,
found that in six selected studies, the age > 65 years old was
associated with an increased risk of death (relative risk (RR):
1.27; 95% CI: 1.08–1.49). According to Ruthrich et al. [16],
advanced age was associated with higher death rates in a cohort
of 435 patients with cancer and confirmed SARS-CoV-2 infec-
tion, and enrolled between March 16 and August 31, 2020.

Such an association was not found in those > 74 years old.
One of the factors that can justify this result is the incident

Fig. 1 Survival curves stratified by age (a), lung metastasis (b), time of last radiation therapy (c), and use of therapeutic anticoagulation (d) in advanced
cancer patients with COVID-19. Note: *p-value refers to log-rank test
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form of neoplasms in old age. The majority of these patients
were female and had breast cancer. Thus, with our sample
size, we have only 12 patients in this age group, which may
have impaired the power of statistical analysis in this group.
Larger sample studies need to be developed.

Previous pulmonary involvement disease, either by
primary tumor site or metastatic disease, as well as
chronic obstructive pulmonary disease, was a predictor

of death in this group. As verified by Dai et al. [17],
patients with lung cancer had the second-highest risk
levels, with death rates at 18.2%. Melo et al. [6] iden-
tified the presence of lung metastasis as a risk factor for
death (odds ratio (OR): 8.6; 95% CI: 3.5–21.3), and Liu
et al. [15] found the same association in relation to the
presence of chronic obstructive pulmonary disease (RR:
1.47; 95% CI: 1.09–1.98).

Table 3 Cox logistic regression
of predictors of overall survival in
advanced cancer patients with
COVID-19 (N = 79)

Variables Univariate Multivariate

HR (95% CI) p* HR (95% CI) p*

Age (years)

< 60 1.00 1.00

60–74 1.41 (0.84–2.38) 0.193 2.03 (1.09–3.78) 0.026

> 74 0.49 (0.21–1.12) 0.092 0.70 (0.29–1.69) 0.423

Female gender 1.22 (0.70–2.13) 0.478 -

Tumor site

Breast 3.86 (0.91–16.39) 0.067 8.14 (0.84–17.62) 0.064

GIT 2.98 (0.68–13.15) 0.148 1.25 (0.42–11.23) 0.122

Lung 1.86 (0.34–10.15) 0.476 17.50 (1.70–28.34) 0.016

HN 1.44 (0.24–8.61) 0.692 5.23 (0.44–62.3) 0.190

Urological 1.42 (0.27–7.33) 0.675 6.49 (0.73–15.78) 0.094

Gynecological 1.44 (0.26–7.88) 0.673 4.03 (0.40–40.2) 0.234

CBT 3.30 (0.66–16.46) 0.145 5.99 (0.33–18.25) 0.254

Others 1.00 1.00

Distant metastasis 1.32 (0.60–2.90) 0.488 -

Lung metastasis (yes) 2.06 (1.22–3.49) 0.007 4.21 (2.17–8.15) < 0.001

Last time surgery (< 60 days) 2.09 (0.50–8.72) 0.312 -

Last time QT (< 60 days) 1.28 (0.71–2.31) 0.418 -

Last time RxT (< 60 days) 2.35 (1.13–4.88) 0.022 -

DM (yes) 1.08 (0.59–1.98) 0.805 -

SAH (yes) 1.04 (0.63–1.69) 0.885 -

CD (yes) 1.02 (0.41–2.54) 0.965 -

COPD (yes) 3.07 (0.74–12.80) 0.124 4.92 (1.01–24.69) 0.049

Hemoglobin < 9.1 g/dLac (yes) 0.91 (0.53–1.58) 0.747 -

Albumin < 2.7 g/dLac (yes) 0.74 (0.36–1.44) 0.358 -

CRP > 21.6 mg/Lbc (yes) 0.95 (0.52–1.73) 0.863 -

Leukocytes > 16465 mmL/3bc (yes) 1.12 (0.83–1.51) 0.470 -

Antibiotics (yes) 1.32 (0.68–2.53) 0.407 -

Corticosteroids (yes) 0.88 (0.49–1.58) 0.669 -

Anticoagulant (yes) 1.77 (1.06–2.96) 0.029 -

Note: p, p-value; HR, hazard ratio; CI, confidence interval; GIT, gastrointestinal tract; HN, head and neck; CBT,
connective bone tissue; QT, chemotherapy; RxT, radiotherapy; HT, hormone therapy; DM, diabetes mellitus;
SAH, systemic arterial hypertension; CD, cardiovascular disease; COPD, chronic obstructive pulmonary disease;
CRP, C-reactive protein

*p-value refers to Cox proportional hazard model
a 1st vs. 2nd + 3rd tertiles
b 3rd vs. 1st + 2nd tertiles
cMissing data

Bold, p-value < 0.050
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Knowing that advanced cancer patients with COVID-
19 with age between 60 and 74 years old and previous
pulmonary involvement disease have a higher risk of
death within 90 days can help to improve the palliative
care offer. Patients with these characteristics need even
greater care to prevent contamination by the virus, in-
cluding greater monitoring by call center and home as-
sistance to reduce their circulation in environments com-
mon to other individuals and patients.

Although we did not find any prognostic association relat-
ed to sex, it is known that severe cases of COVID-19
and mortality have been associated with male patients in
different studies [16, 18, 19]. Two factors can explain
our data: First, the high prevalence of female patients in
the general scope of the population often referred to the
PCU, as reported by studies carried out in the same
place [5, 13, 20], and second, the high proportion of
patients with breast tumors, a disease with a predomi-
nant female characteristic, being considered the most
prevalent in this sample. All of this may have influ-
enced the results and be responsible for some bias in
this regard.

Therefore, among the limitations of this study, it is
important to highlight the high frequency of female pa-
tients with advanced cancer and COVID-19 in this
study, which may have an impact on the generalization
of results. In addition, the study was carried out in a
single institution, with a retrospective design and had a
restricted sample size. Multicenter studies with prospec-
tive design should be performed and could confirm the
predictive value of these parameters.

In conclusion, our results demonstrate that the age of 60–74
years, lung tumors (primary or metastases), and chronic ob-
structive pulmonary disease were independent prognostic fac-
tors. More studies should be developed to better clarify these
aspects.
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