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Abstract

During the COVID-19 (SARS-CoV-2) pandemic, cancer patients have 
represented a high-risk population. We aimed to describe the clinical 
characteristics of patients with cancer and COVID-19 in the cities of 
Santa Fe and Buenos Aires, Argentina, and to compare the clinical evo-
lution of cancer and non-cancer patients with severe COVID-19. We 
conducted a retrospective, hospital-based study involving 79 patients 
with laboratory-confirmed SARS-CoV-2 infection and pathological di-
agnosis of a malignant tumor. We then performed a case-control com-
parison of 16 cancer patients with severe COVID-19 and 32 sex- and 
age-matched non-cancer patients with severe COVID-19. Among the 
79 cancer patients with COVID-19, 56.4% were female and the median 
age was 65 years. We found that mortality was significantly associated 
with dyspnea, severe pneumonia, the presentation of one or more 
complications during the COVID-19 infection, ICU admission, the per-
centage of of neutrophils and the percentage of lymphocytes. Besides, 
having dyspnea and severe pneumonia, being admitted to the ICU and 
receive respiratory assistance significantly increased the probabilities 
of death. The case-control study showed that having cancer increased 
5.4 times the probabilities of dying from severe COVID-19. Considering 
these results, it should be a priority that cancer patients with COVID-19 
infection receive regular screening and preventive therapies.
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Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic has had 
worldwide implications and has challenged the health care sys-
tem of every country in the world. In Argentina, at the beginning 
of 2021, the Ministry of Health reported a total of 1,714,409 
confirmed COVID-19 cases, 1,504,330 of whom had recovered 
and 44,417 of whom had died [1]. This information indicates 
that, during the period between the beginning of the pandemic 
(March 2020) and the beginning of 2021, the mortality rate due 
to COVID-19 infections in the general population was 2.59%.

Regarding cancer patients, both the research community 
and international organizations have recognized them as a 
vulnerable population, with higher susceptibility to infectious 
diseases due to the malignancy and/or anticancer treatments 
they receive [2,3]. During 2020, the Global Cancer Observatory 
of the International Agency for Research on Cancer (IARC) re-
ported 130,878 new cases of cancer in Argentina [4]. Taking into 
consideration all tumor sites, the age-adjusted incidence rate 
in 2020 was 212.4 cases per 100,000 habitants, placing Argen-
tina as a country with a medium-high incidence of cancer (range 
181.1 to 248.3 per 100,000 habitants) [4].

 The COVID-19 evolution in cancer patients is still not ful-
ly understood and controversial. Some studies have reported 
that cancer patients have an increased risk of COVID-19 infec-
tion [3,5], as well as poor outcomes and more severe evolution 
[3,6,7]. Furthermore, numerous authors have found that, after 
COVID-19 infection, cancer patients have a higher risk of mor-
tality [7-12]. However, controversially, some studies have found 
no differences in mortality between cancer and non-cancer pa-
tients after COVID-19 infection [13,14]. Additionally, Barlesi et 
al. observed that the cancer population studied did not present 
higher incidence of COVID-19 infection [13]. 

Despite the immunocompromised condition of cancer pa-
tients, several factors potentially linked to it, such as age, gen-
der, comorbidities, hematological parameters, eosinopenia, 
increased D-dimer, C Reactive Protein, LDH level, coma, sei-
zures and palliative therapy, can increase their risk of mortality 
[1,8,12,14-20].

Taking this into account, the aim of the present study was to 
describe the clinical characteristics and factors associated with 
mortality in cancer patients with confirmed COVID-19 infection, 
and to compare the clinical course of severe COVID-19 in cancer 
and non-cancer patients in two cities of Argentina.

Materials and methods

Study patients

We performed a retrospective multicenter study in five dif-
ferent health medical centers of two cities of Argentina (Santa 
Fe and Buenos Aires). The participating hospitals were the Hos-
pital Italiano, located in Buenos Aires city, and the Hospital Cul-
len, Hospital Iturraspe, Sanatorio San Jerónimo and Sanatorio  
Mayo, located in Santa Fe city. From March 20th to December 
20th 2020, we enrolled 79 patients with laboratory confirmed 
COVID-19 (SARS-CoV-2) infection and diagnosis of a malignant 
tumor. We also collected data from patients with severe CO-
VID-19 and no cancer and compared them with data from CO-
VID-19 cancer patients. At the time of data collection, none of 

the patients had received vaccination against COVID-19. 

Data collection

Medical records from the mentioned hospitals were used to 
extract data on the following variables: sex, age, symptoms (fe-
ver, cough, sputum, chest congestion, chills, dyspnea, fatigue, 
nausea/vomiting, and diarrhea), time between the onset of the 
symptoms and hospitalization, disease severity, comorbidities 
(hypertension, diabetes, chronic obstructive pulmonary dis-
ease, coronary heart disease, hepatitis B virus infection, and 
chronic renal disease), vital signs (temperature, cardiac rate, 
respiratory rate, and oxygen saturation), laboratory and radio-
logical findings, mean hospital stay, type of respiratory assis-
tance received (none, non-invasive, invasive), admission to the 
Intensive Care Unit (ICU), treatments received for COVID-19, 
complications, type of cancer, cancer treatments received (sur-
gery, chemotherapy, radiotherapy, immunotherapy, directed 
therapy), cancer treatments received in the past four weeks, 
cancer stage (early, advanced), years since cancer diagnosis and 
ECOG scale.

Statistical analysis

All statistical analyses were performed using the R software 
[21] with a statistical significance level of P<0.05. Categorical 
variables are presented as frequencies (%) and numerical vari-
ables as median (IQR). We compared COVID-19 mortality in 
cancer patients considering sex, age, symptoms, disease sever-
ity, comorbidities, vital signs, laboratory findings, radiological 
findings, type of respiratory assistance, admission to the ICU, 
COVID-19 treatments, complications, type of cancer, cancer 
treatments received and cancer treatment received in the past 
four weeks, using either Pearson’s chi-square test, Fisher’s exact 
test or Mann-Whitney test. 

We performed a case-control analysis to compare cancer 
patients with severe COVID-19 and non-cancer patients with 
severe COVID-19. Each cancer patient with severe COVID-19 
was matched by sex and age with two patients with severe CO-
VID-19 from the Pneumology Department ward of the Hospital 
Cullen (Santa Fe, Argentina). Cases and controls were compared 
in terms of laboratory findings, radiological findings, type of re-
spiratory assistance and mortality, using either Pearson’s chi-
square test, Fisher’s exact test or Mann-Whitney test.

Variables with P-values <0.10 in the association tests were 
analyzed using univariable logistic regression. We did not fit 
multivariable logistic regression models due to the small sam-
ple size (n=79) and high percentage of missing data among ex-
planatory variables (>20%).

Results

Among the 79 cancer patients with COVID-19, 56.4% were 
women and the median age was 65 years (IQR: 55-73, range: 
29-92). Data on sex were missing for one patient (1.3%), where-
as data on age were missing for five patients (6.3%). We found 
no significant associations between mortality and sex (P=0.406) 
or age (P=0.210).

 Data on comorbidities were available for 53 out of the 79 
cancer patients (67.1%), 47.2% of whom had hypertension, 
18.9% of whom had diabetes, and 34% of whom had other 
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Table 1: Comorbidities, symptoms and disease severity of can-
cer patients with laboratory confirmed COVID-19. 

Cancer 
patients 
(n=79)

Survivor
(n=65)

Non-survivor
(n=14) P-value

Comorbidities (n=53)

Hypertension 25 (47.2%) 19 (48.7%) 6 (42.9%) 0.948

Diabetes 10 (18.9%) 9 (23.1%) 1 (7.14%) 0.258

Other/s a 18 (34.0%) 12 (30.8%) 6 (42.9%) 0.515

Symptoms (n=51)

Fever 29 (56.9%) 24 (60.0%) 5 (45.5%) 0.498

Cough 28 (54.9%) 23 (57.5%) 5 (45.5%) 0.514

Dyspnea 17 (33.3%) 9 (22.5%) 8 (72.7%) 0.003*

Fatigue 19 (37.3%) 14 (35.0%) 5 (45.5%) 0.726

Other/s b 13 (25.5%) 9 (22.5%) 4 (36.4%) 0.439

Days of 
hospitalization 

(n=39)

8.00 
[0.50;14.0]

8.00 
[0.00;13.5]

9.00 
[4.00;16.5] 0.390

Severe 
Pneumonia 17 (21.5%) 9 (13.8%) 8 (57.1%) 0.001*

Complications 
(n=36) c 14 (38.9%) 6 (21.4%) 8 (100%) <0.001*

Admission to 
ICU (n=44) 14 (31.8%) 7 (21.2%) 7 (63.6%) 0.021*

Statistically significant (P<0.05); a Coronary disease, chronic renal disease, 
chronic obstructive pulmonary disease; b Sputum, chills, chest congestion, 
nausea and vomiting, diarrhea; c ADRS, secondary infection, septic 
shock, abnormal renal or hepatic function, coagulopathy, arrhythmia.

comorbidities such as chronic obstructive pulmonary disease 
(9.4%), coronary disease (18.9%), or chronic renal disease 
(11.3%). None of these comorbidities was significantly associ-
ated with mortality (P>0.05, Table 1). Data on the symptoms 
were available for 51 patients (64.6%), 56.9% of whom reported 
fever, 54.9% cough, 37.3% fatigue, 33.3% dyspnea, and 25.5% 
other symptoms (Table 1). Chi-square test detected a signifi-
cant association between dyspnea and mortality (P=0.03, Table 
1). The median days of hospitalization for the 39 patients who 
had this information was 8 days [IQR: 0.5-14], and this value 
did not significantly differ between survivor and non-survivor 
patients (P=0.390, Table 1). Seventeen cancer patients (21.5%) 
presented severe pneumonia and this was significantly associ-
ated with mortality (P=0.001, Table 1). Among the 36 cancer 
patients that experienced complications (45.6%), 7 (19.4%) pre-
sented adverse drug reactions, 7 (19.4%) presented secondary 
infections, and 9 (25%) presented other complications such as 
septic shock, abnormal renal or hepatic function, coagulopathy, 
or arrhythmia (Table 1). In cancer patients, presenting one or 
more complications in the COVID-19 infection was significantly 
associated with mortality (P<0.001, Table 1). Information on 
ICU admission was available for 44 cancer patients (55.7%), and 
results showed that mortality was significantly associated with 
being admitted to the ICU (P=0.021, Table 1).

Data on vital signs (cardiac and respiratory frequency, oxy-
gen saturation) at the moment of admission were not consid-
ered for the analysis given that they were available for less than 
20 patients. About half of the patients (50.6%) presented com-
plete data on laboratory parameters and radiological findings. 
We detected significant associations between mortality and the 
percentage of neutrophils (P=0.008), as well as between mor-
tality and the percentage of lymphocytes (P=0.016, Table 2). 
The most frequent radiological anomaly was bilateral infiltra-

Table 2: Laboratory parameters, radiological findings and treat-
ments received in cancer patients with laboratory confirmed CO-
VID-19.

Cancer 
patients
(n=40)

Survivor
(n=28)

Non-
survivor
(n=14)

P-value

Laboratory 
findings

Leucocytes 
(mm3) (n=38)

6448 [3876;
9048]

5550 [3782;
7842]

8566 
[5862;
1395]

0.143

Neutrophils 
(%) (n=36)

80.0 [66.8;
86.0]

75.0 [59.4;
84.9]

86.0 [82.1;
91.0] 0.008*

Lymphocytes 
(%) (n=36)

12.3 [6.45;
20.7]

15.0 [9.20;
26.3]

6.60 [4.72;
10.6] 0.016*

Platelets 
(mm3) (n=34) 

187900 
[152500;
245375]

176800 
[151500;
252150]

190000 
[163750;2

22600]
0.985

Hemoglobin 
(g/dl) (n=38)

12.2 
[10.9;12.9] 12.3 [10.9;12.9] 11.5 

[10.9;12.9] 0.699

Creatinine 
(mg/dl) (n=32)

0.92 
[0.70;1.02] 0.88 [0.70;1.02] 0.98 

[0.94;1.04] 0.204

Urea (g/L)) 
(n=31)

0.38 
[0.30;0.58] 0.35 [0.27;0.45] 0.48 

[0.38;0.71] 0.076

Radiological findings

Bilateral 
infiltration 20 (50.0%) 12 (46.2%) 8 (57.1%) 0.740

Other/s a 19 (47.5%) 13 (50.0%) 6 (42.9%) 0.921

Treatments 
received

Intravenous 
antibiotics 

(n=36)
11 (30.6%) 3 (12.0%) 8 (72.7%) 0.001*

Intravenous 
corticosteroids 

(n=37)
16 (43.2%) 8 (32.0%) 8 (66.7%) 0.101

Oxygen 
therapy (n=37) 24 (64.9%) 15 (60.0%) 9 (75.0%) 0.476

Respiratory 
assistance 

(n=39)
21 (53.8%) 12 (42.9%) 9 (81.8%) 0.066

*Statistically significant (P<0.05); a Ground glass opacity, consolida-
tion, patchy shadowing.

Table 3: History of treatments in cancer patients with COVID-19. 

Cancer 
patients
(n=49)

Survivor
(n=38)

Non-
survivor
(n=11)

P-value

Surgery 22 
(44.9%) 20 (52.6%) 2 (18.2%) 0.083

Chemotherapy 35 
(71.4%) 25 (65.8%) 10 (90.9%) 0.143

Chemotherapy in the 
past 4 weeks (n=39)

21 
(53.8%) 15 (51.7%) 6 (60.0%) 0.726

Radiotherapy 15 
(32.6%) 10 (28.6%) 5 (45.5%) 0.462

Other/s a 10 
(21.7%) 6 (17.1%) 4 (36.4%) 0.220

Statistically significant (P<0.05); a Directed therapy, immunotherapy.
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Table 4: Bivariate analysis of factors associated with death in 
oncologic patients with COVID-19. 

Variable Odds-ratio [95% CI] P-value

Dyspnea 9.19 [2.01; 42.01] 0.004*

Severe pneumonia 8.30 [2.33; 29.58] 0.001*

Admission to ICU 6.50 [1.47; 28.70] 0.014*

Neutrophils (%) 1.09 [1.00; 1.19] 0.050

Lymphocytes (%) 0.90 [0.80; 1.00] 0.054

Respiratory assistance 6.00 [1.09; 33.02] 0.040*

*Statistically significant (P< 0.05).

Table 5: Comparison between patients with severe COVID-19 
with cancer and without cancer.

Severe  
COVID-19

N = 48

No cancer
N = 32

Cancer
N = 16 P-value

Laboratory findings

Neutrophils 
(%)

82.6 
[74.0;86.4]

80.2  
[72.2;85.4]

84.1  
[75.5;90.8] 0.147

Platelets 
(mm3)

221000  
[152000; 
310500]

258000 
[158000; 
321000]

197000 
[141000; 
222600]

0.098

Hemoglobin 
(g/dl)

12.6 
[11.3;13.2]

12.8
[11.7;13.6]

12.3 
[11.1;12.7] 0.193

Urea (g/l) 

(n=42)
0.41 [0.31;

0.54]
0.35 [0.28;

0.53]
0.44 [0.38;

0.58] 0.085

Radiological findings 
(n=40)

Bilateral 
infiltration 16 (40.0%) 5 (19.2%) 11 (78.6%) 0.001*

Other/s a 31 (77.5%) 21 (80.8%) 10 (71.4%) 0.694

Respiratory 
assistance 

(n=39)
37 (94.9%) 24 (96.0%) 13 (92.9%) 1.000

Deceased 13 (27.1%) 5 (15.6%) 8 (50.0%) 0.018*

* Statistically significant (P<0.05); a Ground glass opacity, consolida-
tion, patchy shadowing.

tion, detected in 20 out of 40 patients (50%, Table 2). Other 
radiological findings included ground glass opacity, consolida-
tion and patchy shadowing. None of these anomalies was sig-
nificantly associated with mortality of cancer patients (P>0.05, 
Table 2). In the patients with complete data on the COVID-19 
treatments, received, we found statistically significant associa-
tions between mortality and receiving intravenous antibiotics 
(P=0.001, Table 2).

The most frequent type of cancer among the patients was 
breast cancer (24.1%), followed by colorectal cancer (11.4%) 
and lung cancer (10.1%). The majority of the patients (71.4%) 
had received chemotherapy as treatment for cancer and 53.8% 
had received chemotherapy in the four weeks prior to the on-
set of symptoms. The other most frequent treatments received 
were surgery (44.9%) and radiotherapy (22.6%) (Table 3). We 
did not found significant associations between mortality and 
receiving cancer treatments (Table 3). 

We fit bivariate logistic regression models for the following 
explanatory variables: dyspnea, severe pneumonia, admission 
to the ICU, percentage of neutrophils, percentage of lympho-
cytes, and receiving respiratory assistance. We did not fit mod-
els for the following explanatory variables: complications and 
receiving intravenous antibiotics, because of the small sample 

size. We found that having dyspnea, severe pneumonia, being 
admitted to the ICU and receiving respiratory assistance signifi-
cantly increased the probabilities of death (P<0.05, Table 4).

 We next compared the data of 16 cancer patients with 
severe COVID-19 and 32 matched non-cancer patients with 
severe COVID-19. Cancer patients with severe COVID-19 pre-
sented bilateral infiltration more frequently (P=0.001, Table 5) 
and had higher mortality (P=0.018, Table 5) than non-cancer 
patients with severe COVID-19. No data on symptoms, compli-
cations and treatments received were available in the clinical 
records of non-cancer patients with severe COVID-19. Results 
of the bivariate analysis showed that having cancer increased 
5.4 times (95% CI: 1.38; 21.20) the probabilities of dying from 
severe COVID-19. 

Discussion

This study aimed to report information about epidemiologi-
cal and clinical features in COVID-19 cancer and non-cancer pa-
tients. To this end, we performed a retrospective multicenter 
study in health medical centers of two cities of Argentina (Santa 
Fe and Buenos Aires) to compare the clinical courses of can-
cer and non-cancer patients with COVID-19, including a similar 
number of men and women in the same time period. The results 
of our analysis showed that having cancer increased 5.4 times 
(95% CI: 1.38; 21.20) the probabilities of dying from severe CO-
VID-19. Seventeen cancer patients (21.5%), who were observed 
after presenting a positive SARS-COV-2 test, showed signs of 
advanced stages and progression to critical stages, ending up 
in severe pneumonia, which our results identified as a risk fac-
tor for mortality. In concordance with our results, Liang et al. 
found that cancer patients not only had a higher risk of SARS-
CoV-2 infection, but also showed a higher risk of severe clinical 
events [3]. Other authors have found an association between 
higher mortality in cancer patients and a more severe evolution 
or poorer outcome during COVID-19 infection [6,7,22]. Another 
retrospective study reported that the overall fatality among 218 
COVID-19 cancer patients in New York City was 2-3-fold greater 
than that among age-adjusted non-cancer patients [22]. Emerg-
ing studies have shown a worse trend among cancer COVID-19 
patients than among non-cancer COVID-19 patients [5,9]. How-
ever, other studies have shown controversial results. Asghar 
et al., for example, reported no major differences in mortality 
between cancer and non-cancer COVID-19 patients [14]. In the 
same line, Barlesi et al. observed that the cancer population 
studied did not present higher incidence of COVID-19 infection 
or higher mortality rate due to COVID-19 [13). We might con-
sider that there are several challenges in determining whether 
COVID-19 was the direct cause of a patient’s death, or wheth-
er death was caused by a terminal event in a patient who has 
come near the end of his/her cancer care. It is also important to 
highlight that the mortality rate of COVID-19 may vary between 
countries due to resource limitations, geography, literacy, popu-
lation, and political factors. Moreover, Lee et al. showed that 
patients with cancer with different tumor types have different 
susceptibility to SARS-COV-2 and different COVID-19 disease 
phenotypes [15].

Interestingly, in cancer patients, presenting one or more 
complications during the COVID-19 infection was significantly 
associated with mortality. This may be due to an altered im-
mune system that produces an unregulated immune response 
with extensive inflammation and increased levels of cytokines. 
However, accumulated evidence has shown that cancer de-
velopment and its treatments can weaken immunity by over-
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expressing immunosuppressive cytokines or by suppressing the 
induction of proinflammatory danger signals, which is opposite 
to the events that are thought to occur in severe cases of can-
cer and COVID-19 [23]. In addition, both cancer and COVID-19 
exploit distinct inflammatory responses that promote disease 
progression [24]. Macrophages can express different proteins 
defining different alternative pathways [25]. The data suggest 
that distinct macrophage activation states distinguish the two 
diseases by offering a common target cell. The shift between 
these inverse activation states plays a distinct role in COVID-19 
and cancer, suggesting that the immune-metabolic states of 
the tumor can modify the cancer patient response to COVID-19 
[26].

It must be emphasized that, in most cases, the infection tests 
were performed only in patients with suspected symptoms of 
infection. The COVID-19 incubation period is thought to be 
about two weeks, and most patients become symptomatic 5 
days after exposure. Many cancer patients had mild disease and 
moderate symptoms, similar to post-chemotherapy symptoms, 
and were not tested, which restricted the sample size. Data 
from a universal pre-chemotherapy testing program at a hos-
pital in Dubai, United Arab Emirates, revealed that 7 out of 85 
asymptomatic cancer patients (8.2%; 95% CI 2.4%–14.1%) were 
positive to SARS-CoV-2 by PCR screening and subsequently de-
veloped clinical illness [27].

Accumulating reports suggest that severe COVID-19 and 
mortality in cancer patients are significantly associated with 
age, disease severity, multiple comorbidities and habits. In a 
study on 218 cancer patients with SARS-CoV-2 infection, Mehta 
et al. demonstrated that older age was significantly associated 
with increased mortality [22]. In a recent study about excess 
deaths in Stockholm, Sweden, age and socio-economic status 
were strong predictors of mortality [28]. However, the median 
age of those who died was 83 years, which is much higher than 
the expected median age of death for patients who die from 
cancer, as life expectancy for cancer patients is lower than that 
for the general population. In fact, older age has been found to 
be a risk factor for severe events in many studies [8,12], but this 
was not observed in our study. This difference might be due to 
the high percentage of middle-aged individuals evaluated.

As reported in other studies [8,22], the results of our study 
showed that the commonest comorbidities were hypertension 
and diabetes. In addition, the majority of the patients (71.4%) 
had received chemotherapy as treatment for cancer. This is in 
agreement with the strong known association between differ-
ent chemotherapeutic treatments and development or worsen-
ing of hypertension [22,29]. Likewise, other medications used 
in cancer patients such as erythropoietin, corticosteroids and 
non-steroidal anti-inflammatory drugs can also increase blood 
pressure [30]. In our study, in cancer patients, the comorbidities 
did not lead to increased risk of dying from COVID-19. The me-
dian age of patients was 63 years old, and the main symptoms 
reported were fever, cough, chest distress, fatigue and head-
ache, which were similar to those of the general population af-
ter infection with SARS-COV-2. However, about a third of cancer 
patients with COVID-19 presented dyspnea, which we found to 
significantly increase the probabilities of death. These results 
suggest that patients with respiratory distress may have greater 
complications, and thus the worst prognosis. This point is very 
relevant when a cancer patient is infected with COVID-19, be-
cause it would allow the health system to take urgent measures 
for a favorable evolution.

A hematological biomarker which is commonly used to study 
the evolution of both cancer and COVID-19 is blood cell count. 
Laboratory results of most cancer patients showed a normal 
white blood cell count, but in cases with severe or critical CO-
VID-19, we observed neutrophilia and lymphopenia. Similar 
laboratory findings have been reported in hospitalized patients 
with COVID-19, neutrophilia [31] and lymphopenia [31,32], and 
seems to be associated with poor prognosis (Wang et al. 2020; 
Qu et al. 2020). These basic biomarkers can be helpful for early 
warning and identification of severe disease in this type of pa-
tients. Eosinopenia, another possible biomarker, is commonly 
associated with poor outcomes [19,20]. However, it should be 
noted that not all laboratory parameters were available for all 
patients, and that some parameters were only available for 
about half of the patients. Thus, a larger sample size would be 
needed to assess whether these biomarkers are significantly as-
sociated with mortality.

Admission to the ICU varied in different studies during the 
pandemic but this is not relevant because this huge difference 
could be attributed by unlike in the timeline of the pandemic 
and higher capacities of critical care beds in diverse hospitals. It 
has been reported that patients with cancer have an increased 
risk of severe infections, needing mechanical ventilation or ICU 
admission, and an increased risk of death when compared with 
non-cancer patients [3]. In our study, data on ICU admission 
were available for 44 out of the 79 cancer patients (55.7%), and 
we found a significant association with mortality. A possible 
explanation is that cancer patients infected with COVID-19 re-
mained in their homes until they had acute manifestations and 
by the time they were hospitalized it was too late to apply any 
effective treatment. Nevertheless, these conclusions should be 
interpreted with caution, considering that data on days since 
the onset of symptoms and hospitalization and on days since 
hospitalization and admission to the ICU were only available for 
some cancer patients and that no data were available for the 
non-cancer patients.

The most frequent types of cancer among the patients in 
our study were breast cancer (24.1%), colorectal cancer (11.4%) 
and lung cancer (10.1%). In contrast with other studies [32,33], 
our study showed a low prevalence of patients with lung cancer 
and COVID-19. This may be explained by an effective shielding 
of lung cancer patients at the early stage of the pandemic in 
our country. Furthermore, data from the Global Cancer Obser-
vatory showed that, in Argentina, breast cancer and colorectal 
cancer have higher incidence than lung cancer [4], which may 
be related to the higher lethality of the latter. In our study, the 
type of cancer was not specified for more than half of the pa-
tients with COVID-19, and, among the patients with information 
on the cancer type, most had breast cancer. In this context, we 
were unable to consider the type of cancer as a potential risk 
factor of severity or mortality of COVID-19.

Conclusion

We may conclude that, although it is of interest to study 
predictors of COVID-19-related deaths in cancer patients, the 
current evidence remains insufficient to explain a conclusive as-
sociation between cancer and COVID-19. However, since cancer 
patients have more deteriorating conditions and higher risk of 
mortality than patients without cancer, it should be a priority 
that cancer patients with COVID-19 infection receive regular 
screening and preventive therapies.



www.jcimcr.org                Page 6

Declarations

Acknowledgement: We are grateful to Instituto Nacional Del 
Cáncer (INC), Agencia Nacional de Promoción Científica y Tec-
nológica (ANPCyT), Consejo Nacional de Investigaciones Cientí-
ficas y Técnicas  (CONICET), Instituto de Salud y Ambiente del 
Litoral (ISAL), and Facultad de Bioquímica y Ciencias Biológicas, 
Universidad Nacional del Litoral (FBCB, UNL, Santa Fe, Argen-
tina).

We are thankful to the doctors from Hospital José María Cul-
len, Sanatorio Privado San Gerónimo, Centro Oncológico J.B. 
Iturraspe, Sanatorio Mayo, from Santa Fe and Hospital Italiano 
from Buenos Aires, Argentina.

Funding sources: This work was supported by the National 
Institute of Cancer of Argentina by grant: “Asistencia Financiera 
VI | ‘Cáncer y COVID-19’ y ‘Cáncer de origen nacional’ | 2020”

These founding sources had no involvement in the study de-
sign, the collection, analysis or interpretation of the data, the 
writing of the report, or the decision to submit the article for 
publication.

Conflict of interest: all other authors have declared no con-
flicts of interest.

References

1. Schönfeld D, Arias S, Bossio JC, Fernández H, Gozal D, et al. Clini-
cal presentation and outcomes of the first patients with COV-
ID-19 in Argentina: Results of 207079 cases from a national da-
tabase. PloS one. 2021; 16: e0246793. https://doi.org/10.1371/
journal.pone.0246793. 

2. Kamboj M, Sepkowitz KA. Nosocomial infections in patients with 
cancer. The Lancet. Oncology. 2009; 10: 589–597. https://doi.
org/10.1016/S1470-2045(09)70069-5.

3.  Liang W, Guan W, Chen R, Wang W, Li J, et al. Cancer patients 
in SARS-CoV-2 infection: a nationwide analysis in China. The 
Lancet. Oncology. 2020; 21: 335–337. https://doi.org/10.1016/
S1470-2045(20)30096-6.

4.  GLOBOCAN: Global Cancer Observatory. Retrieved. 2022; from 
https://gco.iarc.fr/.

5.  Yu J, Ouyang W, Chua M, Xie C. SARS-CoV-2 Transmission in Pa-
tients With Cancer at a Tertiary Care Hospital in Wuhan, China. 
JAMA oncology. 2020; 6: 1108–1110. https://doi.org/10.1001/
jamaoncol.2020.0980.

6.  Zhang L, Zhu F, Xie L, Wang C, Wang J, et al. Clinical character-
istics of COVID-19-infected cancer patients: A retrospective 
case study in three hospitals within Wuhan, China. Annals of 
oncology: Official journal of the European Society for Medical 
Oncology. 2020; 31: 894–901. https://doi.org/10.1016/j.an-
nonc.2020.03.296.

7.  Preda A, Ciuleanu T, Kubelac P, Todor N, Balacescu O, et al. 
Outcomes of patients with cancer infected with SARS-CoV-2: 
Results from the Ion Chiricuţă Oncology Institute series. ESMO 
open. 2022; 7: 100423. Advance online publication. https://doi.
org/10.1016/j.esmoop.2022.100423.

8.  Lee L, Cazier JB, Angelis V, Arnold R, Bisht V, et al. COVID-19 
mortality in patients with cancer on chemotherapy or other 
anticancer treatments: A prospective cohort study. Lancet (Lon-
don, England). 2020; 395: 1919-1926. https://doi.org/10.1016/
S0140-6736(20)31173-9.

9.  Guo D, Wang H, Zhu Q, Yuan Y. Clinical Characteristics of Cancer 
Patients With COVID-19: A Retrospective Multicentric Study in 
19 Hospitals Within Hubei, China. Frontiers in medicine. 2021; 
8: 614057. https://doi.org/10.3389/fmed.2021.614057.

10. Zhou Y, Yang Q, Ye J, Wu X, Hou X, et al. Clinical features and 
death risk factors in COVID-19 patients with cancer: A retrospec-
tive study. BMC infectious diseases. 2021; 21: 760. https://doi.
org/10.1186/s12879-021-06495-9.

11.  Han S, Zhuang Q, Chiang J, Tan SH, Chua G, et al. Impact of 
cancer diagnoses on the outcomes of patients with COVID-19: 
A systematic review and meta-analysis. BMJ open. 2022; 12: 
e044661. https://doi.org/10.1136/bmjopen-2020-044661.

12.  Borno HT, Kim M O, Hong JC, Yousefi S, Lin A, et al. COVID-19 
Outcomes A mong Patients With Cancer: Observations From the 
University of California Cancer Consortium COVID-19 Project 
Outcomes Registry. The oncologist. 2022; 27: 398–406. https://
doi.org/10.1093/oncolo/oyac038.

13. Foulon S, Bayle A, Gachot B, Pommeret F, Willekens C. et al. 
Outcome of cancer patients infected with COVID-19, including 
toxicity of cancer treatments. Cancer Research. 2020; 80: 2. ID: 
covidwho-1115174.

14. Asghar M, Yasmin F, Babar MS, Bin Zafar MD, Ismail Shah SM, 
et al. (2022). Clinical characteristics and outcomes of cancer pa-
tients and their hospital course during the COVID-19 pandemic 
in a developing country. Annals of medicine and surgery. 2012; 
74: 103284. https://doi.org/10.1016/j.amsu.2022.103284.

15.  Lee L (a), Cazier JB, Starkey Tz, Briggs S, Arnold R, et al. UK Coro-
navirus Cancer Monitoring Project Team COVID-19 prevalence 
and mortality in patients with cancer and the effect of primary 
tumour subtype and patient demographics: a prospective co-
hort study. The Lancet. Oncolog. 2020; 21: 1309–1316. https://
doi.org/10.1016/S1470-2045(20)30442-3.

16.  Yang F, Shi S, Zhu J, Shi J, Dai K, et al. Clinical characteristics and 
outcomes of cancer patients with COVID-19. Journal of medi-
cal virology. 2020; 92: 2067–2073. https://doi.org/10.1002/
jmv.25972.

17. Kuderer NM, Choueiri TK, Shah DP, Shyr Y, Rubinstein SM, et al. 
COVID-19 and Cancer Consortium Clinical impact of COVID-19 
on patients with cancer (CCC19): a cohort study. Lancet (Lon-
don, England). 2020; 395; 1907–1918. https://doi.org/10.1016/
S0140-6736(20)31187-9.

18.  Abbattista M, Ciavarella A, Capecchi M, Tantardini F, Gramegna 
A, et al.(2021). Risk factors for mortality in hospitalized patients 
with COVID-19: a study in Milan, Italy. Infectious diseases (Lon-
don, England). 2021; 53: 226–229. https://doi.org/10.1080/237
44235.2020.1859131.

19. Lindsle AW, Schwartz JT, Rothenberg, ME. Eosinophil responses 
during COVID-19 infections and coronavirus vaccination. The 
Journal of allergy and clinical immunology. 2020; 146: 1–7. 
https://doi.org/10.1016/j.jaci.2020.04.021.

20.  Jayakrishnan B, Nair P. COVID-19, Obstructive Airway Disease 
and Eosinophils: A complex interplay. Sultan Qaboos University 
medical journal. 2022; 22: 163–166. https://doi.org/10.18295/
squmj.1.2022.001.

21. R Core Team. R: A language and environment for statistical com-
puting. R foundation for statistical computing, Vienna, Austria. 
2022. URL: https://www.R-proyect.org/.

22. Mehta V, Goel S, Kabarriti R, Cole D, Goldfinger M, et al. (Case 
Fatality Rate of Cancer Patients with COVID-19 in a New York 
Hospital System. Cancer discovery. 2020; 10: 935–941. https://
doi.org/10.1158/2159-8290.CD-20-0516.



www.jcimcr.org                Page 7

23.  Schreiber RD, Old LJ, Smyth MJ. Cancer immunoediting: Inte-
grating immunity’s roles in cancer suppression and promotion. 
Science Science. 2011; 331:1565-1570. 

24. McGonagle D, Sharif K, O’Regan A, Bridgewood C. The Role of 
Cytokines including Interleukin-6 in COVID-19 induced Pneumo-
nia and Macrophage Activation Syndrome-Like Disease. Autoim-
munity reviews. 2020; 19: 102537. https://doi.org/10.1016/j.
autrev.2020.102537.

25.  Sica A, Mantovani A. Macrophage plasticity and polarization: 
In vivo veritas. The Journal of clinical investigation. 2012; 122: 
787–795. https://doi.org/10.1172/JCI59643.

26.  Biswas SK, Mantovani A. Macrophage plasticity and interaction 
with lymphocyte subsets: Cancer as a paradigm. Nature immu-
nology. 2010; 11: 889–896. https://doi.org/10.1038/ni.1937.

27. Al-Shamsi HO, Coomes EA, Alrawi S. Screening for COVID-19 in 
Asymptomatic Patients With Cancer in a Hospital in the United 
Arab Emirates. JAMA oncology. 2020; 6: 1627–1628. https://doi.
org/10.1001/jamaoncol.2020.2548.

28.  ElGohary GM, Hashmi S, Styczynski J, Kharfan-Dabaja M A, 
Alblooshi RM, et al. The risk and prognosis of COVID-19 infec-
tion in cancer patients: A systematic review and meta-analysis. 
Hematology/oncology and stem cell therapy. 2020; S1658-
3876: 30122-30129. Advance online publication. https://doi.
org/10.1016/j.hemonc.2020.07.005.

29.  Garg S, Kim L, Whitaker M, O’Halloran A, Cummings C, et al. 
Hospitalization Rates and Characteristics of Patients Hospital-
ized with Laboratory-Confirmed Coronavirus Disease 2019 - 
COVID-NET, 14 States. MMWR. Morbidity and mortality weekly 
report. 2020; 69: 458–464. https://doi.org/10.15585/mmwr.
mm6915e3. 

30.  Hasan Khan M, Pathak S, Yadav U, Rochlani Y, Aronow WS, et 
al. Hypertension in Cancer Survivors. Current hypertension re-
ports, 10.1007/s11906-022-01208-2. Advance online publica-
tion. 2022. https://doi.org/10.1007/s11906-022-01208-2.

31.  Wang D, Hu B, Hu C, Zhu F, Liu X, et al. Clinical Characteristics of 
138 Hospitalized Patients with 2019 Novel Coronavirus-Infected 
Pneumonia in Wuhan, China. JAMA. 2020; 323: 1061–1069. 
https://doi.org/10.1001/jama.2020.1585.

32.  Qu R, Ling Y, Zhang Y H, Wei LY, Chen X, et al. Platelet-to-lympho-
cyte ratio is associated with prognosis in patients with corona-
virus disease-19. Journal of medical virology. 2020; 92: 1533–
1541. https://doi.org/10.1002/jmv.25767.

33.  Passaro A, Bestvina C, Velez Velez M, Garassino MC, Garon E, et 
al. Severity of COVID-19 in patients with lung cancer: Evidence 
and challenges. Journal for immunotherapy of cancer. 2021; 9: 
e002266. https://doi.org/10.1136/jitc-2020-002266.


