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Abstract
Purpose: The aim of this study was to evaluate the demographic characteristics, clinical and 
pathological factors, and the outcome of cancer and COVID-19 patients in Mexico.
Patients and methods: A prospective, multicentric study was performed through a digital 
platform to have a national registry of patients with cancer and positive SARS-CoV-2 test 
results through reverse transcription quantitative polymerase chain reaction (RT-qPCR). We 
performed the analysis through a multivariate logistic regression model and Cox proportional 
hazard model.
Results: From May to December 2020, 599 patients were registered with an average age 
of 56 years with 59.3% female; 27.2% had hypertension. The most frequent diagnoses were 
breast cancer (30.4%), lymphoma (14.7%), and colorectal cancer (14.0%); 72.1% of patients 
had active cancer and 23.5% of patients (141/599) were deceased, the majority of which were 
men (51.7%). This study found that the prognostic factors that reduced the odds of death were 
gender (OR = 0.42, p = 0.031) and oxygen saturation (OR = 0.90, p = 0.0001); meanwhile, poor 
ECOG (OR = 5.4, p = 0.0001), active disease (OR = 3.9, p = 0.041), dyspnea (OR = 2.5, p = 0.027), 
and nausea (OR = 4.0, p = 0.028) increased the odds of death. In the meantime, the factors 
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Introduction
The severity of the coronavirus disease 2019 
(COVID-19) caused by the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) has 
led to a pandemic crisis, with dramatic loss of 
human life worldwide. According to a survey 
from the World Health Organization, 90% of 
countries report one or more disruptions to essen-
tial health services.1 Until 11 June 2021, there 
have been about 175 million cases with 3,775,180 
deaths.2 During the same period, Mexico had 
2,413,742 cases and 223,568 deaths.3

In general population, elderly males, presence of 
diabetes, and obesity have been identified as bio-
logical vulnerabilities for more severe COVID-19 
outcomes.4 On the contrary, cancer is among the 
top causes of death.5 Higher mortality of COVID-
19 seems to be related to cancer, but until today, 
there is no consistency on data.6 Reports about 
racial/ethnic disparities found that Latinos at the 
United States bear a disproportionate burden of 
COVID-19-related outcomes. One possible expla-
nation is that they underline many comorbidities.7,8

Available data of prognostic factors in Latin 
American cancer patients with COVID-19 are cur-
rently limited. A recent report from the COVID-
19 and Cancer Consortium (CCC-19), which 
included 4966 patients (where only 15% were 
Hispanic), showed that besides age, male gender, 
obesity, and comorbidities, being Hispanic, having 
a worse performance status, a hematological malig-
nancy, and recent chemotherapy are associated 
with more severe COVID-19.9

Mexico is an upper-middle-income country where 
cancer has remained the third leading cause of 
death.10 On one hand, 10.4% of the population 
had diabetes and 25.5% had hypertension; on  

the other hand, 65% of the population has over-
weight and 30% has obesity.11,12 The aim of this 
study was to evaluate the specific demographic 
characteristics and clinical factors associated with 
survival and death of cancer patients with SARS-
CoV-2 from the north, center, and south of 
Mexico.

Methods
Between March and April 2020, oncologists from 
public and private institutions serving cancer 
patients of all 32 states of Mexico and serving 
patients infected with COVID-19 were invited to 
the study. After their confirmation, two meetings 
were held to establish the relevant variables for 
the current study from the clinical and epidemio-
logic point of view and its definition. A digital 
platform was created (https://www.oncovid-19.
org) with restricted access to enter the informa-
tion of the participating centers across the coun-
try. Three pilot tests were performed and reviewed 
by experts to streamline the registry process. This 
was a prospectively planned study, but the data 
collection could be retrospective, after the infec-
tion by SARS-CoV-2.

Patients
The inclusion criteria were subjects ⩾18 years 
old, any sex, with confirmed cancer diagnosis, 
and positive SARS-CoV-2 test results through 
reverse transcription quantitative polymerase 
chain reaction (RT-qPCR). We excluded patients 
with cancer whose diagnoses were 10 or more 
years ago without any recurrence. The obtained 
information spans from May to December 2020. 
Once the information of all institutions was 
received, the database was validated up to the 
cutoff date. Given the sensible nature of the 
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that reduce survival time were age (HR = 1.36, p = 0.035), COPD (HR = 8.30, p = 0.004), having 
palliative treatment (HR = 10.70, p = 0.002), and active cancer without treatment (HR = 8.68, 
p = 0.008).
Conclusion: Mortality in cancer patients with COVID-19 is determined by prognostic factors 
whose identification is necessary. In our cancer population, we have observed that being 
female, younger, non-COPD, with non-active cancer, good performance status, and high 
oxygen levels reduce the probability of death.

Keywords:  cancer patients, COVID-19, death, Latin America, prognostic factors, survival

Received: 11 June 2021; revised manuscript accepted: 31 August 2021

https://journals.sagepub.com/home/taj
https://www.oncovid-19.org
https://www.oncovid-19.org


E Ruiz-Garcia, A Peña-Nieves et al.

journals.sagepub.com/home/taj	 3

study, personal identification data of individual 
patients were not included. This protocol was 
approved by the Review Board of the Instituto 
Nacional de Cancerología (Rev/0016/20). Informed 
consent was waived.

Definitions and outcomes
The following definitions were considered for this 
analysis: the functionality was measured through 
Eastern Cooperative Oncology Group (ECOG), 
which was clustered in two categories: low func-
tionality (ECOG 2, 3, and 4) and high functional-
ity (ECOG 0 and 1). The type of malignancy was 
divided in two categories: solid tumors and hema-
tologic. Then, the clinical stage was defined as 
non-metastatic and metastatic. For hematologic 
malignancies that are not anatomically staged, like 
leukemias, they were considered disseminated at 
diagnosis, with some exceptions. The cancer sta-
tus was categorized as in remission or without evi-
dence and active disease. The ‘treatment’ variable 
clustered all patients who receive systemic (neoad-
juvant, adjuvant, palliative, or maintenance) or 
radical (surgery or radiotherapy) management. 
Also, the ‘non-treatment’ variable included cases 
that were on vigilance or recently diagnosed, 
therefore, without an allocated treatment. 
Regarding comorbidities, chronic kidney disease 
was defined as the presence of kidney damage or 
an estimated glomerular filtration rate less than 
60 ml/min/per 1.73 m2, persisting for 3 months or 
more;13 meanwhile, chronic obstructive pulmo-
nary disease (COPD) includes emphysema and 
chronic bronchitis. Finally, both COVID-19 
comorbidities and related symptoms were defined 
as present or absent. The follow-up time was cal-
culated as the difference between initial COVID-
19 symptom date and the patient outcome date 
(death or last visit, accordingly).

Statistical analysis
The data were represented as absolute and relative 
frequency tables for the categorical variables, and 
as medians and interquartile range (IQR) for the 
quantitative variables. For the analysis, patients 
were divided according to their outcome (death or 
alive). The possible differences were initially 
established with chi-square test/Wilcoxon’s test 
and Fisher’s exact test, as appropriate. A p  
value ⩽0.05 was considered to determine the 

study-relevant variables exclusively. A logistic 
regression was done to obtain a final model with 
the factors that are related to the patient outcome. 
During the final multivariate analysis, the p < 0.05 
value was considered as statistically significant. 
Kaplan–Meier curves and log-rank test were done 
for all the categorical predictors, and for the con-
tinuous variables, we used a univariate Cox pro-
portional hazard regression, to explore whether to 
include them in the Cox final model (we consider 
them if the test has a p ⩽ 0.2). After the final 
model, we describe the predictors with a p value 
<0.05. Stata V16 was the program used for statis-
tical analysis.14

Results

General population profile
Upon information delivery cutoff date, five insti-
tutions from Mexico City and seven states partici-
pated. The data included 599 cancer patients 
infected with SARS-CoV-2, mostly from Mexico 
City from the Instituto Nacional de Cancerología 
(n = 313, 52.2%); Hospital de Oncología Centro 
Médico Nacional Siglo XXI, IMSS (n = 87, 14.5%); 
Centro Médico ABC (n = 86, 14.3%); and Instituto 
Nacional de Ciencias Médicas y Nutrición Salvador 
Zubirán (n = 33, 5.5%), followed by the north of 
Mexico (Baja California Norte, Sonora, and 
Nuevo León), center of the country (that includes 
data from Guanajuato y Querétaro), and the 
southeastern part of Mexico (includes Veracruz, 
Oaxaca, and Yucatán).

The median age of the included patients in this 
study was 56 years (IQR = 45–66 years), with 
59.3% of patients being female and 68.4% had 
good functionality (ECOG 0 and 1). Regarding 
addictions, up to 25% of patients were smokers 
or consumed alcoholic beverages. On the con-
trary, 24.2% of patients did not present addi-
tional comorbidities apart from cancer and 
SARS-CoV-2 infection. It is relevant that the 
median body mass index (BMI) of the popula-
tion can be categorized as overweight with 26.4 
(IQR = 23.7–29.4), whereas 22.4% had obesity 
(BMI ⩾ 30). Meanwhile, high blood pressure 
(HBP) was reported on 27.2% of patients, fol-
lowed by diabetes mellitus, dyslipidemia, chronic 
kidney failure, and cardiac disease with 19.5%, 
5.7%, 4.0%, and 3.4%, respectively.
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The most frequent neoplasias were breast cancer 
(n = 122, 30.4%), lymphoma (n = 59, 14.7%), 
colorectal (n = 56, 14.0%), prostate (n = 32, 
8.0%), and cervical cancer (n = 30, 7.5%). From 
the whole group, only 24.4% of the cases were on 
remission. Among active cases, 34.2% showed 
metastatic disease. From hematologic tumors 
(n = 103), 34% have no disease activity.

On the overall population, the most frequent 
COVID-19 symptoms were cough (58%) and 
fever (56.8%), whereas dyspnea was shown in 
45.8% (see Figure 1). When considering deceased 
patients, the cough and fever reached 77.1% and 
76.3%, respectively.

Outcomes
The oncologic patient sample included in this 
study had a median follow-up of 22 days (10–
47 days). We observed that 23.5% of patients 
died (141/599). Men died more frequently 
(30.9% versus 19.6%, p = 0.002) and the eldest 
(54 versus 62.5 years, p = 0.0001). Our analysis 
highlights a high frequency of diabetes and kidney 
failure on deceased patients (p = 0.01  and 
p = 0.001, respectively). Meanwhile, BMI was not 
relevant on the statistic evaluation (p = 0.095). A 

greater death frequency was shown on the group 
with low ECOG functionality (51.6%, p = 0.0001).

Death frequency was reduced on the patient 
group without oncologic treatment (13.4% versus 
28.3%). A similar situation was observed with the 
survivor group (p = 0.0001). In addition, patients 
with hematologic tumors were deceased more fre-
quently than those with solid tumors (33.3% ver-
sus 22.4%, p = 0.020). Lymphoma was the most 
frequent diagnosis among the hematologic group, 
and breast cancer was the most frequent solid 
tumor, with significant death frequency differ-
ences among the oncologic diagnosis (p = 0.0001, 
33.9% versus 12.7%).

Patients receiving treatment were grouped as fol-
lows: chemotherapy (39.1%), hormone therapy 
(9.9%), and targeted therapy and immunother-
apy (7.41% and 3.0%, respectively). Meanwhile, 
7.2% had gone through surgery and 4.2% under 
radiotherapy. The remaining 29.2% had no treat-
ment description.

Treatment of COVID-19 was as follows: antibi-
otics (57.2%, n = 343), oseltamivir (8.0%, 
n = 48), remdesivir (0.3%, n = 2), lopinavir/riton-
avir (1.5%, n = 9), atazanavir/ritonavir (0.25%, 

Figure 1.  COVID-19 distribution symptoms in the overall oncology group.
The pink color shows the main role of cough and fever, followed by dyspnea, headache, and myalgia.
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n = 1), hydroxychloroquine (2.2%, n = 13), chlo-
roquine (3.2%, n = 19), tocilizumab (3.0%, 
n = 18), ivermectin (2.3%, n = 14), ruxolitinib 
(0.3%, n = 2), convalescent plasma therapy (1.5, 
n = 9), anticoagulants (34.9%, n = 209), and ster-
oids (30.9%, n = 185).

In total, 342 patients met the composite COVID-
19 severe illness; 248 (72.5%) were admitted to 
the hospital whereas 57 (23.0%) required 
mechanical ventilation. COVID-19 treatments 
for patients under mechanical ventilation were 
antibiotics (90.8%), anticoagulants (70.8%), 
steroids (66.1%), antivirals (30.8%), and inter-
leukin-6 (IL-6) receptor antagonist (9.2%)

Table 1 shows the comparison between surviving 
versus deceased patients; it includes only the char-
acteristics with statistically significant results. 
Nonetheless, the comparative analysis also 
included BMI (p = 0.095), alcoholism (p = 0.109), 
HBP (p = 0.364), heart disease (p = 0.067), dys-
lipidemia (p = 0.151), chronic obstructive lung 
disease (p = 0.428), asthma (p = 0.147), human 
immunodeficiency virus infection (p = 0.601), 
and other COVID-19 symptoms such as diarrhea 
(p = 0.212), dysgeusia (p = 0.06), odynophagia 
(p = 0.134), anosmia (p = 0.858), and headache 
(p = 0.629), besides the oncological treatments 
such as chemotherapy, hormonotherapy, immu-
notherapy, and target therapies (p > 0.05)

Table 2 shows the characteristics that were 
included on the multivariate analysis to detect 
related factors associated to death in oncologic 
patients infected with SARS-CoV-2. It can be 
observed that six out of all evaluated variables 
were statistically significant on the final model, 
and two of them reduced the odds of death.

According to these results, the odds of death for a 
woman are half when compared with the odds of 
death for a man (p = 0.031) when adjusted for 
other variables. Also, we observed that for each 
additional unit of arterial oxygen saturation, the 
odds of death are reduced [odds ratio 
(OR) = 0.905645, p = 0.0001]. On the other hand, 
the odds for poor ECOG (2, 3, and 4) are 5.4 
times greater than the odds of death for patients 
with good performance status (p = 0.0001). 
Regarding active disease, the odds of these 
patients are 3.9 times greater than the odds of 
patients in remission (p = 0.041). On the specific 

case of the dyspnea and nausea symptoms, the 
odds of death are 2.4 and 4.0, respectively, in 
contrast with those who lack these symptoms 
(p = 0.027 and 0.028, respectively). The regres-
sion coefficients are graphically represented in 
Figure 2.

Survival
Cox proportional hazard model suggests shorter 
patient survival times in older patients [hazard 
ratio (HR) = 1.3692, p = 0.035], low ECOG 
(HR = 8.6593, p = 0.017), presence of COPD 
(HR = 8.3088, p = 0.004), dyspnea (HR = 2.9377, 
p = 0.008), being in a palliative treatment 
(HR = 10.7043, p = 0.002), and having active can-
cer without treatment (HR = 8.685, p = 0.008). In 
contrast, having higher oxygen saturation led to 
longer patient survival times (HR = 0.9529, 
p = 0.0001).

Discussion
Emerging diseases suppose a serious health prob-
lem on a global scale. According to the World 
Health Organization, the current pandemic 
caused by the SARS-CoV-2 virus, disease-caus-
ing zoonotic agent for COVID-19, has wreaked 
havoc across all levels of health systems.1

The information coming from the United States 
suggests that ethnic and racial minorities (e.g. 
Hispanics) have an increased trend of acquiring 
COVID-19 and presenting greater complications, 
including death.15 This is partly due to the diffi-
culty of accessing health services, inadequate 
social distancing, and high comorbidity frequency 
among this population.7,15 Sosa-Rubí et  al. 
reached similar conclusions after analyzing 
373,963 COVID-19 non-cancer patients from 
Mexico. Apart from stressing the impact of social 
and economic vulnerability, they reported that 
the odds of requiring hospitalization facing 
COVID-19 and diabetes mellitus was 38.4%, 
reaching 42.9% if another comorbidity was added 
such as obesity, HBP, heart disease, or kidney 
failure.8

On April 2020, facing the lack of information 
regarding the management and prognosis of 
oncology patients infected with COVID-19, the 
National Cancer Institute (Instituto Nacional de 
Cancerología) proposed a collaborative agreement 
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Table 1.  Demographic, clinical, and treatment characteristics according to the outcome of COVID-19 patients.

Characteristics Total Alive patients Deceased patients p

n = 599 n = 441 (75.8%) n = 141 (24.2%)

Age 0.0001

  Median (IQR) 56 (45–66) 54 (44–64) 62.5 (48–70)  

Sex 0.002

  Female 355 (59.3) 278 (80.3) 68 (19.6)  

  Male 244 (40.7) 163 (69.1) 73 (30.9)  

ECOG 0.0001

  High functionality 342 (68.4) 292 (87.9) 40 (12.0)  

  Low functionality 158 (31.6) 73 (48.3) 78 (51.6)  

  Unknown 99 (16.5) 76 (76.8) 23 (23.2)  

Tobacco use 0.033

  No 442 (73.8) 335 (78.4) 92 (21.5)  

  Yes 151 (25.2) 104 (69.8) 45 (30.2)  

  Unknown 6 (1.0) 2 (33.3) 4 (66.7)  

Diabetes mellitus 0.01

  No 451 (75.3) 348 (79.3) 91 (20.7)  

  Yes 117 (19.5) 76 (67.9) 36 (32.1)  

  Unknown 31 (5.2) 17 (54.8) 14 (45.2)  

Chronic kidney disease 0.001

  No 544 (90.8) 413 (78.2) 115 (21.8)  

  Yes 24 (4.0) 11 (47.8) 12 (52.2)  

  Unknown 31 (5.2) 17 (54.8) 14 (45.2)  

Cancer status 0.013

  Active disease 432 (72.1) 304 (72.9) 113 (27.1)  

  Disease in remittance 146 (24.4) 123 (84.8) 22 (15.2)  

  Unknown 21 (3.5) 14 (70.0) 6 (30.0)  

Clinical stage 0.0001

  Non-advanced 309 (60.1) 253 (83.2) 51 (16.8)  

  Advanced 205 (39.2) 137 (69.2) 61 (30.8)  

  Not available 85 (14.2) 51 (63.7) 29 (36.2)  

Oncologic diagnosis 0.020

  Solid tumors 496 (82.8) 375 (77.6) 108 (22.4)  

  Hematologic 103 (17.2) 66 (66.7) 33 (33.3)  

(Continued)
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Characteristics Total Alive patients Deceased patients p

n = 599 n = 441 (75.8%) n = 141 (24.2%)

Type of treatment 0.0001

  With treatment 338 (64.4) 233 (71.7) 92 (28.3)  

  Without treatment 187 (35.6) 161 (86.6) 25 (13.4)  

COVID-19 symptoms

  Cough 0.0001

    No 231 (38.6) 201 (87.0) 30 (13.0)  

    Yes 345 (57.6) 227 (69.2) 101 (30.8)  

    Unknown 23 (3.8) 13 (56.5) 10 (43.5)  

  Fever 0.0001

    No 239 (39.9) 208 (87.0) 31 (13.0)  

    Yes 341 (56.9) 224 (69.2) 100 (30.9)  

    Unknown 19 (3.2) 9 (47.4) 10 (52.6)  

  Dyspnea 0.0001

    No 331 (55.3) 302 (91.8) 27 (8.1)  

    Yes 242 (40.4) 123 (54.2) 104 (45.8)  

    Unknown 26 (4.3) 16 (61.5) 10 (38.5)  

  Nausea 0.025

    No 445 (74.3) 340 (78.9) 91 (21.1)  

    Yes 60 (10.0) 34 (58.6) 24 (41.4)  

    Unknown 94 (15.7) 67 (72.0) 26 (28.0)  

  Vomiting 0.002

    No 496 (82.8) 376 (78.2) 104 (21.7)  

    Yes 38 (6.3) 20 (54.0) 17 (45.9)  

    Unknown 65 (10.8) 45 (69.2) 20 (30.8)  

  Abdominal pain 0.001

    No 465 (77.6) 356 (78.9) 95 (21.1)  

    Yes 68 (11.3) 39 (60.0) 26 (40.0)  

    Unknown 66 (11.0) 46 (69.7) 20 (30.3)  

  Rhinorrhea 0.003

    No 462 (77.1) 355 (79.1) 94 (20.9)  

    Yes 109 (18.2) 68 (64.8) 37 (35.2)  

    Unknown 28 (4.7) 18 (64.3) 10 (35.7)  

Table 1. (Continued)

(Continued)
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Characteristics Total Alive patients Deceased patients p

n = 599 n = 441 (75.8%) n = 141 (24.2%)

  Myalgia 0.026

    No 345 (57.6) 265 (79.8) 67 (20.2)  

    Yes 230 (38.4) 162 (71.7) 64 (28.3)  

    Unknown 24 (4.0) 14 (58.3) 10 (41.7)  

  Arthralgia 0.005

    No 381 (63.6) 294 (80.3) 72 (19.7)  

    Yes 152 (25.4) 101 (67.3) 49 (32.7)  

    Unknown 66 (11.0) 46 (69.7) 20 (30.3)  

  Oxygen saturation (%) 90 (84–95) 93 (89–95) 80 (70–87) 0.00001

COVID-19, coronavirus disease 2019; ECOG, Eastern Cooperative Oncology Group; IQR, interquartile range.
Information was not complete for some categories; therefore, the total amount may not be reached in all cases.

Table 1. (Continued)

(Continued)

Table 2.  Multivariate analysis of oncologic patients with COVID-19.

Death Odds 
ratio

p > |z| 95% Confidence interval

Age 1.003 0.769 0.98 1.03

Sex

  Female 0.42 0.031 0.19 0.92

  Male Ref.  

ECOG

  Low functionality 5.42 0.0001 2.41 12.16

  High functionality Ref.  

Tobacco use

  Yes 1.33 0.496 0.58 3.07

  No Ref.  

Diabetes mellitus

  Yes 1.13 0.807 0.43 2.94

  No Ref.  

Chronic kidney disease

  Yes 1.99 0.472 0.30 13.05

  No Ref.  
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Death Odds 
ratio

p > |z| 95% Confidence interval

Clinical stage

  Advanced 0.85 0.696 0.39 1.87

  Non-advanced Ref.  

Oncologic diagnosis

  Hematologic 0.83 0.717 0.30 2.29

  Solid Ref.  

Treatment

  Without treatment 1.88 0.234 0.67 5.30

  Ongoing treatment Ref.  

Cancer status

  Active disease 3.94 0.041 1.05 14.73

  Disease in remittance Ref.  

COVID-19 symptoms

  Cough

    Yes 1.82 0.186 0.75 4.42

    No Ref.  

  Fever

    Yes 1.47 0.376 0.63 3.46

    No Ref.  

  Dyspnea

    Yes 2.49 0.027 1.10 5.59

    No Ref.  

  Nausea

    Yes 4.03 0.028 1.17 13.97

    No Ref.  

  Vomiting

    Yes 0.74 0.682 0.17 3.12

    No Ref.  

  Abdominal pain

    Yes 0.65 0.444 0.22 1.94

    No Ref.  

Table 2. (Continued)

(Continued)
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Death Odds 
ratio

p > |z| 95% Confidence interval

  Rhinorrhea

    Yes 1.43 0.44 0.57 3.58

    No Ref.  

  Myalgia

    Yes 0.40 0.17 0.11 1.48

    No Ref.  

  Arthralgia

    Yes 2.54 0.16 0.68 9.51

    No Ref.  

  Oxygen saturation (%) 0.90 0.0001 0.87 0.94

COVID-19, coronavirus disease 2019; ECOG, Eastern Cooperative Oncology Group; Ref, reference category.
The bold values represent p < 0.05.

Table 2. (Continued)

with all federative entities to collect information 
of cancer patients infected with SARS-CoV-2 
confirmed by RT-qPCR. This work had no 
financing and is the effort of physicians worried 

by the vulnerability of their patients; regardless of 
the increased workload generated by this emer-
gency, they voluntarily gathered the information 
that is analyzed in this work.

Figure 2.  Logistic regression of oncologic patients infected with SARS-CoV-2.
ORs that correspond with p values <0.05 were marked with pink, whereas those with p ⩾ 0.05 were colored blue and the 
95% confidence interval ranges were colored navy for both groups.
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Previous reports describe that comparing patients 
with cancer to non-cancer patients, apart from 
being more susceptible to SARS-CoV-2 infections, 
cancer patients are at an increased risk of more 
severe sequelae.16–18 This study analyzes the prog-
nostic factors related to Latin American patients, 
specifically Mexican patients, with cancer and with 
a SARS-CoV-2 infection during 2020.

The greatest number of registered cases of this 
study corresponds to the Metropolitan Area of 
Mexico City. This is due to the concentration of 
cancer attention sites along with its population 
density (around 20 million inhabitants) and, 
although this first report observes a low percentage 
of patients from other states (12.7%), it helps to 
reflect the situation of the infection country-wise.

The study population showed a female predomi-
nance (60%) with an age average of 56 years. This 
is contrary to other published series19–21 where the 
average age was 66 years without gender majority. 
This situation may probably be due to the fact 
that 30.4% of cases had been diagnosed with 
breast cancer, which is developed earlier in Latin 
American women when compared with other 
populations.22

Although it is a ‘younger’ group, it was found that 
one out of every three patients had HBP and one 
out of every five had diabetes mellitus. Overweight, 
which is present in 50% of patients, and obesity, 
observed in one out of every four, were discarded 
from the univariate analysis as a relevant factor 
for death. This coincides with the study of 
Al-Salameh et al.,23 where they do not relate it to 
death, although they do relate it to admission to 
the intensive care unit. The effect of diabetes mel-
litus and chronic kidney failure was diluted upon 
adjustment in the final model; meanwhile, COPD 
reduces the survival time (HR = 8.3088 p = 0.004).

Given the cohort’s general characteristics, it was 
observed that over half of patients, 60.1%, were 
on non-metastatic stages; almost 70% of them 
had an ECOG status between 0 and 1. Also, it 
was found that 72.1% of patients had active can-
cer, where a third had metastatic disease; 64% of 
patients within the cohort were receiving onco-
logic treatment. However, it is worth noting that 
23.5% of patients were deceased (141/599), 
which represents almost double of the findings of 
Kuderer et  al.,20 which included 928 patients 
from the United States, Canada, and Spain. 

However, our death frequency is very similar to 
the UK cohort (n = 800), which was reported as 
28%.21

When adjusted for other variables, the logistic 
regression showed that being male (p = 0.031) 
increased the odds of death, which coincides with 
previously published studies, both in the general 
and in the oncologic populations.9,24 A CCC-19 
study reported that having active cancer and 
ECOG 2, 3, or 4 was associated to a negative 
prognosis in cancer patients infected with SARS-
CoV-2.20 In this study, we observed an increase of 
between 3 and 5 for the odds of death in patients 
with active cancer and a poor ECOG score. 
Although a third of the population had an 
ECOG ⩾ 2, it was observed that this parameter 
has great influence when determining a patient’s 
death. We also observed that the fatality rate was 
not associated to advanced stage as other reports; 
we believe that is because 30.4% of our cohort 
had breast cancer. Some reports have shown that 
women with breast cancer have fewer severe 
forms of COVID-19 and less likely to die.25,26 
Regarding the oncologic treatment, when per-
forming the step-by-step regression, it was 
detected that receiving treatment increased the 
odds of death. However, this effect was diluted 
upon inclusion on the multivariate analysis and 
variable adjustment. Our results were like some 
previous reports where the oncological treatments 
such as chemotherapy did not increase adverse 
outcomes.27 The same behavior was noted with 
hematologic versus solid tumors: univariate analy-
sis detected that the frequency of death in hema-
tologic tumors was higher (p = 0.020). However, 
after  the multivariate analysis, the difference did 
not withhold its significance and the odds of death 
were not increased unlike other studies9,19,21,25 
maybe as a consequence of the high rate of hema-
tological patients on surveillance (34.3%). On the 
contrary, subjective symptoms such as vomiting, 
nausea, and abdominal pain could be attributed 
not only to the oncological treatment and the can-
cer itself but also to COVID-19, and despite we 
are unable to identify the cause, we found that 
nausea increased the odds of death.

By Cox regression, age was an important factor in 
reducing survival time with an HR of 1.36 per 
year (p = 0.035), as well as being in palliative 
treatment (HR = 10.7043, p = 0.002) or having 
active cancer without treatment (HR = 8.685, 
p = 0.008).
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It is worth stressing that, out of the full cohort, 
342 patients presented severe COVID-19 
(according to the pre-established definition),28 
where over two-thirds of the patients required 
hospitalization. We observed that the mortality 
for this specific subgroup was 31.9%, similar to 
the results reported by Desai et  al.29 after the 
meta-analysis, including 2922 patients with a 
30-day mortality rate of 30% [95% confidence 
interval (CI) = 25–35%].

The aim of this study was to have a broad picture 
of specific demographics and clinical factors asso-
ciated with death by COVID-19 in a ‘vulnerable’ 
patient population, the one with cancer. It is 
important to remark, that this study has some 
limitations as selection bias, as no control with 
non-cancer patients but most important, there is 
no control with cancer patients without COVID-
19. In the last months, we have learned that not 
all cancer patients have risk for fatality among 
COVID-19 infection.25 Cancer is a heterogene-
ous disease, where besides the treatment type, 
primary tumor subtype, stage, age, and gender 
also play a role.30

Another limitation is that the presented results 
on cancer patients with COVID-19 in Mexico 
cannot be generalized to the whole Mexican pop-
ulation due to most of the data coming from the 
National Cancer Institute, which is one of the 
largest oncology centers of the country. 
Furthermore, the collected information from 
hospitals and the patient outcomes has been par-
tial given their organization: they remitted 
patients to COVID-19-exclusive hospitals, which 
limited the information analysis.

In this study, we observed that there is a high fre-
quency of death on cancer patients infected with 
SARS-CoV-2. However, though we adjusted our 
models, we cannot ensure that this is only due to 
cancer-related or host-related factors. There is a 
need to analyze the role of the viral infection per 
se. Also, this report did not analyze the impact of 
cancer treatments (meaning, if the dose intensity 
was maintained or if the treatment was delayed 
given the fear of patient infection) regarding can-
cer and COVID-19.

To the best of our knowledge, this is the largest 
series of Latin American cancer patients with 
COVID-19 infection reported thus far. We would 
like to stress the relevance of the study being 

multicentric. This allows us to observe that 7 out 
of every 10 patients had active cancer, in which 
case one out of every four died.

Even in Mexico, which is labeled as a medium–
high income country, it is not always possible to 
follow international guidelines31 to reduce the 
effects of COVID-19 in cancer patients. The health 
infrastructure does not allow telemedicine across 
all levels (with the goal of reducing hospital visits) 
or intravenous-to-oral therapy change. Another 
important aspect is that social distancing is not 
always feasible on cities with high population den-
sity. Thus, we must prioritize oncology care through 
better strategies with the goal of refining institu-
tional protocols based on our own information.

Conclusion
This study shows the prognosis factors related to 
death in Mexican cancer patients with SARS-
CoV-2 infection. In our population, we found 
characteristics reported previously as gender and 
age, performance status, active cancer, and oxy-
gen saturation; nevertheless, we did not find that 
other comorbidities besides COPD increase the 
probability of death. Meanwhile, we understand 
how COVID-19 affects our cancer patients; we 
must be aware of the importance of improving 
health policies in patients with oncology diseases.
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