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Abstract 

Objectives 

To describe and assess clinical characteristics and factors associated with mortality 
in adult patients with COVID-19 admitted to a national referral hospital in Peru. 

Methods 

We conducted a prospective cohort study that included hospitalized patients older 
than 18 years with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection diagnosis. Patients with a positive rapid serological test on admission but 
no respiratory symptoms nor compatible images were excluded. We collected the 
data from clinical records.  

Results 

A total of 813 adults were included, 544 (66.9%) with confirmed COVID-19. The 
mean age was 61.2 years (standard deviation: 15.0), and 575 (70.5%) were male. The 
most frequent comorbidities were hypertension (34.1%) and obesity (25.9%). On 
admission, the most frequent symptoms were dyspnea (82.2%) and cough (53.9%). 
A total of 114 (14.0%) patients received mechanical ventilation, 38 (4.7%) were ad-
mitted to the intensive care unit, and 377 (46.4%) died. The requirement for venti-
latory support, greater lung involvement, and inflammatory markers were associated 
with higher mortality. It was found that for every 10-year age increase, the risk of 
dying increased 32% (relative risk: 1.32; 95% confidence interval: 1.25 to 1.38). 
Those who were admitted to the intensive care unit and were placed on mechanical 
ventilation had 1.39 (95% confidence interval: 1.13 to 1.69) and 1.97 (95% confi-
dence interval: 1.69 to 2.29) times the risk of dying compared to those who did not, 

respectively.  

Conclusion 

We found a high mortality rate among hospitalized patients associated with older 

age, higher inflammatory markers, and greater lung involvement. 
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Introduction 

By the end of 2020, the new coronavirus disease 2019 (COVID-19) 
had claimed nearly 2 million deaths worldwide, according to official 
reports from the World Health Organization1. Peru is one of the 
most affected countries by the pandemic, with a record in April 2021 
of more than 1,000 excess deaths per million inhabitants2.  

Hospital mortality associated with COVID-19 has been studied in 
various international cohorts3-6. It has been determined that age, car-
diovascular disease, diabetes and obesity are associated with higher 
mortality in patients with COVID-197,8. However, this has been 
scarcely addressed in South American countries, where health con-
ditions, economics and social systems have played a significant role9-

11.  

The main objective of this study was to determine the factors asso-
ciated with mortality in adult patients with COVID-19 admitted to a 
national referral hospital in Peru. It also seeks to describe their clin-
ical characteristics, management, and evolution, to determine differ-
ences with other country reports and to detect the groups of patients 
with a higher risk of mortality. 

Methods 

Design and population 

A prospective cohort study was conducted at the Edgardo Rebagliati 
Martins National Hospital belonging to the Peruvian Social Health 
Insurance, EsSalud. This hospital is a national referral center and 
adapted most of its hospital capacity to COVID-19 patient care. 

The study population was hospitalized patients over 18 years of age 
admitted through the emergency department during one month 
(May 22 to June 21, 2020) and a diagnosis of suspected or confirmed 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in-
fection. A sample size estimation was not performed because a non-
probabilistic selection was made, including the entire universe of pa-
tients in the study.  

Patients with symptoms or images (radiography or tomography) sug-
gestive of COVID-19 infection were considered suspicious cases.  
Patients with a positive diagnostic test by nasopharyngeal swab re-
verse transcriptase-polymerase chain reaction (RT-PCR), or rapid se-
rologic test (immunoglobulin M or G) were considered as confirmed 
cases12. Patients admitted with a positive rapid serologic test with 
negative or absent RT-PCR and no suggestive symptomatology or 

compatible images were excluded and considered possible false-pos-
itive cases. The authors extracted the information from the medical 
records (physical or electronic) of the patients enrolled from admis-
sion to discharge or death. Periodic review of medical records facil-
itated the identification of participants and reduced potential losses. 

Variables 

Demographic (age and sex), clinical, imaging and laboratory data 
were recorded. After data extraction from the medical charts, the 
most prevalent diseases were recorded (i.e., arterial hypertension, di-
abetes mellitus, obesity, chronic kidney disease, ischemic heart dis-
ease, asthma, cancer, cerebral vascular disease, hypothyroidism, dif-
fuse interstitial lung disease, liver cirrhosis, chronic obstructive pul-
monary disease). In addition, obesity was considered according to 
two criteria:  

1. The body mass index according to the clinical history records of 
patient weight and height.  

2. Obesity diagnosis by the attending physician recorded in the 

clinical history. 

The results of the RT-PCR and rapid serological tests (immuno-
globulin M, immunoglobulin G or both) were included. Likewise, 
pre-hospitalization medication as treatment for COVID-19, symp-
toms and vital functions on admission were all recorded.  

Additional diagnostic tests included admission laboratories (blood 
count, biochemical analysis, liver profile, coagulation profile, inflam-
matory markers, and arterial blood gases) and imaging studies. Pul-
monary involvement was classified using the percentage of lung in-
volvement and the COVID-19 Reporting and Data System (CORADS) 
scale13.  

Regarding hospital care variables, therapeutic management, oxygen 
therapy and in-hospital complications were considered. On follow-
up, the need for intensive care, use of mechanical ventilation and the 
outcome (discharge or death) event date were recorded. 

Ethics 

This study represented a minimal risk for patients because no direct 
contact was made, and no personal information was collected that 
would allow them to be identified. Also, only the investigators had 
access to the data collected. The Research Ethics Committee ap-
proved the research protocol for COVID-19 of the Social Health 
Insurance. This protocol was carried out under the Helsinki declara-
tion and the Belmont report, in which the authors agree to respect 
the anonymity of study patients. 

Main messages 
• Hospital mortality due to COVID-19 has been scarcely addressed in South American countries, where health conditions, economics 

and social systems have played a key role in this pandemic.  

• This study evaluated the factors associated with mortality in patients with COVID-19 hospitalized in a national referral center in 
Peru.  

• To date, this is the largest number of patients enrolled in Peru, partly because this research was conducted during the period of case 
surge in the epidemiological curve of COVID-19 patients.  

• The main limitation of this study lies in the incomplete records for some variables such as adverse drug reactions, harmful habits 
and body mass index, which could affect the external validity of results. 
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Statistical analysis 

The information was recorded and stored in a database using Mi-
crosoft Excel 2016 program and then exported to STATA v14 pro-
gram. Frequencies and percentages were used to summarize categor-
ical variables, while central tendency and dispersion measures were 
used for numeric variables, depending on data distribution.  

The percentage of missing data for each variable is reported. Because 
the proportion of missing data for most variables was small, and be-
cause they were deemed random, we chose not to perform statistical 
artifacts to deal with missing data14. 

To evaluate the associations between mortality and socio-demo-
graphic, clinical and laboratory variables, hypothesis testing was per-
formed according to the nature of independent variables. Chi-square 
or Fisher’s exact test was used for categorical variables, while Stu-
dent’s t-test or Mann-Whitney U test was used for numerical varia-
bles.  

Finally, effect size (relative risk and 95% confidence intervals) was 
estimated by creating Poisson regression models with robust vari-
ance15. We created crude models, adjusting by sex and age. In addi-
tion, socio-demographic and clinical variables were adjusted for ar-
terial oxygen pressure/inspired oxygen fraction at admission. These 
variables were included in the adjusted models as they were potential 
confounding variables16. The assumption of linearity was assessed 
for univariate models and collinearity was assessed for the adjusted 
models, and no multicollinearity problems were found. A statistical 
significance level of 0.05 was used for all tests. 

Results 

Characteristics at admission 

During the study period, a total of 843 adults were hospitalized with 
a diagnosis of COVID-19 (confirmed or suspected), of whom 30 did 
not meet the inclusion criteria and were withdrawn from the study. 
Thus, a total of 813 patients were included in the present analysis. 
Of these, 711 (87.5%) patients had diagnostic tests performed, and 
544 (66.9%) had confirmed COVID-19. Of confirmed cases, 192 
were diagnosed by RT-PCR and 352 by rapid serological test (Figure 
1). 

Figure 1. Study participant flow chart. 

 
RT- PCR: reverse transcriptase-polymerase chain reaction. 
Source: Prepared by the authors using study results. 

The mean age was 61.2 years (standard deviation: 15.0), and 573 
(70.5%) were male. The most frequent comorbidity in hospitalized 
patients was arterial hypertension with 34.1% (n = 277). Table 1 
shows other results in each area. 

Table 1. Patient characteristics (n = 813). 

Patient characteristics n (%) 

Sociodemographic 
 

Age (years)* 61,2 ± 15,0 
Male sex  573 (70.5) 

Reason for admission 
 

Respiratory symptoms 734 (90.3) 
Other causes 79 (9.7) 

Oxygen therapy on admission 
 

Spontaneous 218 (26.8) 
Nasal cannula 240 (29.5) 
Reservoir mask 350 (43.1) 
Mechanical ventilation 5 (0.6) 

Duration of illness (days before admission) ** (n = 775) 7 (5 to 10) 
Harmful habits 

 

Alcohol 135 (16.6) 
Tobacco 41 (5.0) 

Comorbidities 
 

Arterial hypertension 277 (34.1) 
Obesity  210 (25.9) 
Diabetes mellitus 169 (20.8) 
Chronic kidney disease (III, IV, V) 69 (8.5) 
Ischemic heart disease 57 (7.0) 
Asthma 34 (4.2) 
Cancer 32 (3.9) 
Cerebral cerebrovascular disease (n = 811) 31 (3.8) 
Hypothyroidism 24 (3.0) 
Human immunodeficiency virus infection 18 (2.2) 
Diffuse interstitial lung disease 18 (2.2) 
Liver cirrhosis 7 (0.9) 
Chronic obstructive pulmonary disease 4 (0.5) 

*: mean ± standard deviation. 
**: median (interquartile range). 

Regardless of admission, most patients arrived at the emergency 
room with respiratory symptoms (90.3%). The median time of illness 
was seven days before admission (interquartile range: 5 to 10). The 
most frequent symptoms were dyspnea (82.2%), cough (53.9%) and 
fever (51.2%) (Table 2). 

Table 2. COVID-19 patient symptoms (n = 813). 

Symptoms n (%) 

Dyspnea 668 (82.2) 
Cough 438 (53.9) 
Fever 416 (51.2) 
General malaise 317 (39.0) 
Odynophagia 175 (21.5) 
Headache 100 (12.3) 
Chest pain 81 (10.0) 
Diarrhea 80 (9.8) 
Abdominal pain/nausea 51 (6.3) 
Dysgeusia 48 (5.9) 
Myalgia 36 (4.4) 
Nasal congestion 27 (3.3) 
Olfactory disturbance 23 (2.8) 
Arthralgias 19 (2.3) 

On admission, 374 (46.0%) patients had received previous medica-
tion as treatment for COVID-19. Thus, 286 (35.2%) took azithro-
mycin, 148 (18.2%) ivermectin, 23 (2.8%) hydroxychloroquine, and 
119 (14.6%) took combinations of these drugs, for a median of 4 
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days (interquartile range: 2 to 5). Regarding antiplatelets and antico-
agulants, 24 (3.0%) took aspirin, 38 (4.7%) used enoxaparin, 6 (0.7%) 
warfarin and 26 (3.2%) received combinations of anticoagulants, for 
a median of 3 days (interquartile range: 2 to 5). Regarding cortico-
steroids, 78 (9.6%) consumed prednisone, 35 (4.3%) dexamethasone 
and 53 (6.5%) some combination, for a median of 4 days (interquar-
tile range: 3 to 5). 

Concerning vital functions, the median respiratory rate was 24 
breaths per minute (interquartile range: 22 to 28), heart rate was 92 
beats per minute (interquartile range: 82 to 104), and systolic blood 
pressure was 100 millimeters of mercury (interquartile range: 100 to 
120). Most patients required a reservoir mask (43.1%) or nasal can-
nula (29.5%) at admission. The median oxygen saturation on admis-
sion was 89% (interquartile range: 85 to 92%).  

All hospitalized patients underwent some imaging test, and com-
puted tomography was performed in 93.7% of patients. Pulmonary 
involvement was assessed using the CORADS classification, and it 
was noted that: 10 (2%) had non-suggestive images (CORADS scale 
1 and 2), 17 (2.1%) indeterminate (CORADS scale 3) and 779 
(96.0%) a suggestive pattern (CORADS scale 4, 5 and 6). The mean 
percentage of compromised lung parenchyma on computed tomog-
raphy was 55.4% (standard deviation: 18.7). Table 3 shows labora-
tory tests performed on admission. 

Table 3. COVID-19 patients laboratory tests (n = 813). 

Laboratory tests Median (IQR) 

Inflammatory markers 
 

CRP mg/ dL (n = 655) 17.1 (8.5 to 26.4) 
LDH* IU/L (n = 731) 397 ± 156.1 
Ferritin ng/mL (n = 675) 963.0 (555.0 to 1550.0) 

Coagulation profile 
 

PT seconds (n = 715) 10.9 (10.3 to 11.6) 
APTT seconds (n = 717) 30.8 (27.7 to 34.9) 
Fibrinogen mg/dL (n = 735) 715.7 (590.0 to 952.7) 
D-dimer μg/mL (n = 668) 0.9 (0.5 to2.7) 

Blood count 
 

Leukocyte cell/μL* (n = 802) 12108 ± 5575.7 
Lymphocyte cell/μL (n = 787) 1010.0 (690.0 to 1500.0) 
Platelets/μL* (n = 789) 316074 ± 116661.6 

Arterial gases 
 

PaO2/FiO2 mmHg (n = 598) 215.5 (95.4 to 290.0) 
Liver profile 

 

AST IU/L (n = 709) 49.0 (34.0 to 72.0) 
ALT IU/L (n = 705) 49.0 (31.0 to 91.0) 
Albumin g/dL (n = 690) 3.8 (3.5 to4.1) 

Renal function 
 

Creatinine mg/dL (n = 780) 0.8 (0.7 to1.0) 
Other 

 

Troponin I ng/mL (n = 410) 0.01 (0.01 to 0.02) 
Lactate mmol/L (n = 628) 1.5 (1.2 to 2.1) 

*: mean ± standard deviation. 
IQR: interquartile range. 
CRP: C-reactive protein. 
mg/dL: milligrams per deciliter. 
LDH: lactate dehydrogenase. 
IU/L: international units per liter. 
ng/mL: nanograms per milliliter. 
PT: prothrombin time. 
TTPA: tissue thromboplastin time. 
ug/mL: micrograms per milliliter. 
cell/uL: cells per microliter. 
PaO2: arterial oxygen pressure. 
FiO2: fraction of inspired oxygen. 
mmHg: millimeters of mercury. 
AST: aspartate aminotransferase. 
ALT: alanine aminotransferase. 
g/dL: grams per deciliter. 
mmol/L: millimol per liter. 

Management and evolution during hospitalization 

During hospitalization 462 (56.8%) patients received azithromycin, 
97 (11.9%) hydroxychloroquine, 168 (20.7%) ivermectin, 498 
(61.3%) received prophylactic enoxaparin, 172 (21, 2%) therapeutic 
enoxaparin, 18 (2.2%) unfractionated heparin, 200 (24.6%) received 
dexamethasone, 243 (29.9%) methylprednisolone in pulse doses 
(125 to 500 milligrams) and 233 (28.7%) in lower doses. The median 
days of corticosteroid treatment was 3 (interquartile range: 2 to 5). 

An electrocardiogram was performed in 143 (17.6%) of the patients 
of which, 116 had normal findings or one that correlated with their 
history, and 27 had a new finding. From the latter, 18 patients had a 
QT interval prolongation. No association was found between in-
hospital administration of azithromycin and hydroxychloroquine 
and QT interval prolongation (p-value = 0.928 Chi-square and p-
value = 0.121 Fisher’s exact test, respectively).  

Most patients (782 equivalent to 96.2%) received antibiotics during 
hospitalization. Antibiotic treatment included: 486 (59.8%) of the 
patients receiving ceftriaxone, 118 (14.5%) piperacillin-tazobactam, 
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64 (7.9%) meropenem, 64 (7.9%) vancomycin and 114 (14.0%) re-
ceiving another antibiotic scheme.  

During hospitalization, 215 (26.5%) patients had hospital-acquired 
pneumonia, 151 (18.6%) had acute kidney injury, 79 (9.7%) devel-
oped delirium, 17 (2.1%) had a venous thrombotic process, and 20 
patients had other complications. The median time of illness in 
which patients had an increased oxygen requirement was at day 10 
(interquartile range: 7 to 14). 

Concerning the outcomes of interest, 114 (14.0%) of hospitalized 
patients received mechanical ventilation, 38 (4.7%) were admitted to 
the intensive care unit, and 377 (46.4%) died. The median length of 
intensive care unit stay was six days (interquartile range: 4 to 11), and 
the median length of hospital stay was ten days (interquartile range: 
6 to 17). 

Factors associated with COVID-19 mortality 

In a bivariate analysis, it was found that there was a higher propor-
tion of male sex among deceased patients and a higher age mean. 
Concerning admission characteristics, requiring ventilatory support 
and greater pulmonary involvement in the computed tomography 
scan were associated with greater mortality. However, there was no 
association between time of illness at admission and mortality (p-
value = 0.9087 Wilcoxon).  

Likewise, certain comorbidities – such as arterial hypertension, can-
cer, ischemic heart disease, cerebral vascular disease and hypothy-
roidism – were associated with higher mortality. This association was 
lost for all comorbidities after adjusting for age, sex, and arterial ox-
ygen pressure/inspired oxygen fraction.  

Several inflammatory markers such as C-reactive protein, lactate de-
hydrogenase, D-dimer, ferritin, lactate, among others, were directly 
associated with higher mortality (Table 4). 

While assessing these associations using Poisson regression models, 
it was found that for every ten years that age increased, the risk of 
death increased by 32% (relative risk: 1.32; 95% confidence interval: 
1.25 to 1.38). This association was maintained when adjusted for sex 
and arterial oxygen pressure/inspired oxygen fraction at admission 
(relative risk: 1.21; 95% confidence interval: 1.15 to 1.28). 

In addition, those who required intensive care unit admission and 
mechanical ventilation had 1.39 (95% confidence interval: 1.13 to 
1.69) and 1.97 (95% confidence interval: 1.69 to 2.29) times the risk 
of dying compared to those who did not receive such support. This 
effect was maintained after adjusting for age, sex and arterial oxygen 
pressure/inspired oxygen fraction on admission (Table 4). 
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Table 4. Factors associated with mortality among COVID-19 patients (n = 813). 

Characteristics 
High (n = 436) Deceased (n = 377) 

   

n (%) n (%) p-value RR (95% CI) Adjusted RR (95% CI) 

Sociodemographic 
     

Age (by 10 years) *† 56 ± 14.5 67 ± 13.4 < 0.001 1.32 (1.25 to 1.38) 1.21 (1.15 to 1.28) 
Male sex 300 (68.8) 273 (72.4) 0.261 1.10 (0.93 to 1.30) 0.99 (0.85 to 1.16) 

Oxygen therapy on admission 
     

Spontaneous 146 (33.5) 72 (19.1) < 0.001 Ref Ref 
Nasal cannula 172 (39.4) 68 (18.0) 

 
0.86 (0.65 to 1.13) 0.76 (0.56 to 1.03) 

Reservoir mask 118 (27.1) 232 (61.5) 
 

2.01 (1.64 to 2.46) 1.30 (1.07 to 1.57) 
Mechanical ventilation 0 (0.0) 5 (1.3) 

 
3.03 (2.51 to 3.66) 1.83 (1.37 to 2.46) 

Percentage of parenchyma involved 
     

< 25% 22 (5.0) 7 (1.9) < 0.001 Ref Ref 
25 to 50% 168 (38.5) 41 (10.9) 

 
0.81 (0.40 to 1.64) 0.70 (0.33 to 1.47) 

50 to 75% 185 (42.4) 186 (49.3) 
 

2.08 (1.08 to 3.99) 1.26 (0.63 to 2.51) 
> = 75% 61 (14.0) 143 (37.9) 

 
2.90 (1.51 to 5.57) 1.59 (0.79 to 3.18) 

Oxygen saturation 
     

> 90% 275 (63.1) 92 (24.4) < 0.001 Ref Ref 
85 to 90% 119 (27.3) 150 (39.8) 

 
2.22 (1.81 to 2.73) 1.58 (1.26 to 1.97) 

80 to 85% 39 (8.9) 106 (28.1) 
 

2.92 (2.38 to 3.57) 1.96 (1.57 to 2.45) 
< 80% 3 (0.7) 29 (7.7) 

 
3.62 (2.93 to 4.46) 2.38 (1.88 to 3.01) 

PaO2/FiO2 in mmHg 
     

> 400 17 (5.6) 5 (1.7) < 0.001 Ref Ref 
300 to 399 91 (29.9) 16 (5.4) 

 
0.66 (0.27 to 1.61) 0.66 (0.28 to 1.57) 

200 to 299 126 (41.4) 85 (28.9) 
 

1.77 (0.81 to 3.90) 1.56 (0.73 to 3.33) 
100 to 199 38 (12.5) 64 (21.8) 

 
2.76 (1.26 to 6.06) 2.42 (1.13 to 5.16) 

< 100 32 (10.5) 124 (42.2) 
 

3.50 (1.61 to 7.59) 2.97 (1.40 to 6.28) 
Comorbidities 

     

Arterial hypertension 130 (29.8) 147 (39.0) 0.006 1.24 (1.07 to 1.43) 0.88 (0.76 to 1.03) 
Obesity (n = 812) 113 (26.0) 97 (25.7) 0.936 0.99 (0.84 to 1.18) 1.02 (0.87 to 1.19) 
Diabetes mellitus 85 (19.5) 84 (22.3) 0.329 1.09 (0.92 to 1.30) 1.02 (0.87 to 1.20) 
Chronic kidney disease III, IV, V) 36 (8.3) 33 (8.8) 0.800 1.03 (0.80 to 1.34) 1.04 (0.81 to 1.34) 
Ischemic heart disease 25 (5.7) 32 (8.5) 0.125 1.23 (0.97 to 1.57) 0.95 (0.74 to 1.22) 
Asthma 16 (3.7) 18 (4.8) 0.433 1.15 (0.83 to 1.59) 1.21 (0.90 to 1.64) 
Cancer 11 (2.5) 21 (5.6) 0.026 1.44 (1.11 to 1.87) 1.20 (0.87 to 1.65) 
Cerebral cerebrovascular disease (n = 811) 10 (2.3) 21 (5.6) 0.014 1.49 (1.16 to 1.93) 1.07 (0.83 to 1.39) 
Hypothyroidism 9 (2.1) 15 (4.0) 0.108 1.36 (0.99 to 1.87) 1.16 (0.85 to 1.56) 
Diffuse interstitial lung disease 14 (3.2) 4 (1.1) 0.038 0.47 (0.20 to 1.13) 0.75 (0.35 to 1.60) 
Chronic obstructive pulmonary disease 3 (0.7) 1 (0.3) 0.628 0.54 (0.10 to 2.94) 0.81 (0.62 to 1.04) 

Laboratory 
     

CRP mg/ dL (by 10) (n = 655) 13.8 (5.7 to 23.5) ** 20.7 (12.0 to 28.9) ** < 0.001 1.02 (1.00 to 1.04) 1.01 (1.00 to 1.03) 
LDH (> = 350 IU/L) (n = 731) 208 (47.7) 301 (79.8) < 0.001 2.37 (1.92 to 2.91) 2.16 (1.77 to 2.64) 
D-dimer (> = 1 μg/mL) (n = 668) 218 (50.0) 248 (65.8) < 0.001 1.43 (1.22 to 1.68) 1.16 (0.99 to 1.37) 
Ferritin (> = 750 ng/mL) (n = 675)  284 (65.1) 277 (73.5) 0.010 1.24 (1.05 to 1.48) 1.22 (1.03 to 1.45) 
Severe lymphopenia (<500 cel/μL) (n = 787) 34 (8.1) 49 (13.7) 0.011 1.33 (1.09 to 1.62) 1.20 (0.99 to 1.45) 
Leukocytes (x 1000 cel/μL) (n = 802) * 10877 ± 4867.4 13559 ± 5999.6 < 0.001 1.04 (1.03 to 1.05) 1.04 (1.03 to 1.05) 
Albumin g/dL (n = 690) 4.0 (3.6 to 4.3) ** 3.7 (3.3 to 4.0) ** < 0.001 0.58 (0.50 to 0.67) 0.69 (0.59 to 0.80) 

Evolution 
Admittance to ICU 10 (2.3) 28 (7.4) 0.001 1.64 (1.33 to 2.01) 1.39 (1.13 to 1.69) 
Assisted ventilation 13 (3.0) 101 (26.8) < 0.001 2.24 (2.00 to 2.51) 1.97 (1.69 to 2.29) 

Models adjusted for age, sex, and arterial oxygen pressure/inspired oxygen fraction. Models for laboratory variables were adjusted for age and sex. For adjusted models, the 
n was different (n less than 598). 
We used the following statistical tests: chi-square, †: Student’s t-test and ‡: Wilcoxon. 
*: mean ± standard deviation. 
**: median (interquartile range). 
RR: relative risk. 
CI: confidence interval. 
Ref: reference. 
PaO2: arterial oxygen pressure. 
FiO2: inspired oxygen fraction. 
CRP: C-reactive protein. 
mg/dL: milligrams per deciliter. 
LDH: lactate dehydrogenase. 
IU/L: international units per liter. 
ug/ml: micrograms per milliliter. 
ng/mL: nanograms per milliliter. 
cell/uL: cells per microliter. 
g/dL: grams per deciliter: 
ICU: intensive care unit. 
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Discussion 

This prospective cohort aimed to establish factors associated with 
mortality in hospitalized adult patients with COVID-19 diagnosis in 
a hospital in Peru. It also sought to describe their clinical character-
istics, management, and evolution. To date, this is the largest 
COVID-19 cohort published at a national level17,18. Among other 
factors, this was achieved because of hospital capacity and because 
it was conducted during a period of increased cases in the epidemi-
ological curve of patients diagnosed with COVID-19, as reported in 
the situation room of the Ministry of Health19.  

Our study reports demographic characteristics like those already ev-
idenced in other cohorts carried out worldwide and in Peru3,17,18, 
where the male sex presents a higher percentage of hospitalized pa-
tients compared to the female sex, and that the meantime of illness 
at hospital admission is seven days.  

Regarding comorbidities, arterial hypertension is the most frequent, 
followed by diabetes and obesity. However, the percentage of obe-
sity described is low (25.9%) compared to other studies (over 40%), 
and no association with mortality was found17,20. One explanation 
for this could be an underreporting of body mass index measure-
ments in medical records. In addition, the lack of personnel and high 
demand for care during the pandemic made it difficult to take the 
usual anthropometric measurements in hospitalized patients. This 
could explain why, unlike other studies, we did not find an associa-
tion between obesity and mortality.  

The symptoms most frequently described on admission were dysp-
nea, cough and fever; in contrast to hospitalized patients from 
China21 and the United Kingdom5, where fever was identified as the 
most prevalent symptom, followed by cough and dyspnea. As the 
most frequent symptom on admission, dyspnea reflects that patients 
came to the hospital later than in other countries.  

Chest computed tomography was a rapid diagnostic support method 
due to the lack of diagnostic tests available in our hospital22. Regard-
ing laboratory results, leukocytosis was evidenced in 62.12% of pa-
tients, of which 76.47% had relative lymphopenia with values above 
a study in China (40%)4. On the other hand, a cohort in the United 
States described a mean C-reactive protein of 8.35 milligrams per 
deciliter, associated with the rest of inflammatory markers, lower 
than in our population (17.1 milligrams per deciliter)23. These find-
ings show that most of our patients present with a greater systemic 
response. 

During this study, hydroxychloroquine was less prescribed (11.9%) 
compared to other national studies. In addition, there was greater 
use of ivermectin (20.7%), which may be because, since the begin-
ning of the pandemic, the therapeutic scheme has been modified in 
the Ministry of Health management guidelines24.  

Regarding corticotherapy, more than half of our patients received 
methylprednisolone without a schedule of dosage and days of ad-
ministration. Dexamethasone was used in a quarter of our patients. 
The prescription of this corticosteroid is explained through a pre-
liminary report of a study, where a benefit was observed in the re-
duction of 28-day mortality in hospitalized patients requiring oxygen 
or mechanical ventilation25. Corticosteroid therapy in these patients 
is justified by the systemic inflammatory response observed in pa-

tients with COVID-19. However, current data mention that circu-
lating cytokines are much lower than observed in other entities such 
as septic shock, multiple trauma or cardiac arrest26.  

The use of anticoagulation in this disease has been justified by mul-
tiple reports of thromboembolic events in hospitalized patients with 
COVID-19 and due to its potential benefit in critically ill patients. 
However, high numbers of major bleeding events are also reported, 
so the indication should be individualized27. More than half of our 
patients received some anticoagulation regimen, and no major bleed-
ing events associated with anticoagulation were reported. 

Regarding adverse drug reactions, the safety profile of drugs used in 
our cohort (such as hydroxychloroquine alone or in combination 
with azithromycin) involves the cardiologic risk of QT interval pro-
longation28 that increases with concomitant use of antibiotics, anti-
arrhythmics, anesthetics, muscle relaxants, among others. In addi-
tion, other adverse effects such as hepatic toxicity, abdominal pain, 
diarrhea, nausea and/or vomiting have been reported29. Adverse re-
actions evaluation in the context of new diseases such as COVID-
19 requires intensive pharmacovigilance, which was not performed 
in this study. However, this is being now performed by the Institu-
tional Reference Center for Pharmacovigilance and Technovigilance 
of the Social Health Insurance30.  

Regarding in-hospital complications, it was observed that the most 
frequent complication was bacterial pneumonia (26.5%). This find-
ing contrasts with the percentage of patients who received an antibi-
otic regimen for suspected in-hospital infection, where most failed 
to identify a pathogen (36.4%). A systematic review reported a low 
prevalence of bacterial co-infection in hospitalized patients with 
COVID-19, being identified in 3.5% at admission and 15.5% during 
hospitalization. This study concluded that empirical antibiotic treat-
ment is not justified in most hospitalized patients with COVID-1931. 
This is an aspect that should be kept in mind since bacterial re-
sistance could be a major problem in the near future. 

Our study found that only 4.7% of our patients were admitted to the 
intensive care unit, and 14% received ventilatory support. This could 
be explained by the availability of mechanical ventilators in hospital 
areas outside the intensive care unit within the study hospital. Even 
so, only 14% of our patients received mechanical ventilation sup-
port. This report is similar to other national studies (10.18% and 
16.1%)17,18 and lower compared to international studies conducted 
in high-income countries3-6. Again, this could be due to our health 
system collapse, where not all patients who required admission to 
the intensive care unit were able to access ventilatory support.  

This study found high mortality (46.4%) that is much higher than 
reported in New York (39%), Wuhan (28%) and London (29%)3-5. 
This phenomenon may be attributed to critical admission status, lack 
of access to ventilators, insufficient intensive care unit beds and 
other potential factors identified in previous studies17,18,32.  

Among mortality-associated factors, it is described a higher propor-
tion of male deaths (72.4%), consistent with a systematic review that 
showed significant mortality risk for males compared to females (rel-
ative risk: 1.86)16. A cohort study in China reported a lower risk of 
death in the female sex (odds ratio: 0.44; 95% confidence interval: 
0.34 to 0.58) after adjusting for age and comorbidities33. However, 
when the adjusted analysis was performed, no association was found. 
One possible explanation is that the sex ratio is dissimilar between 
age groups, as suggested by Bhopal SS and Bhopal R34. 
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Age was associated with higher mortality. In our series, the highest 
proportion of deaths corresponded to patients older than 60 years. 
For every ten years increase in age, the risk of death increased by 
32%. This was also found in a large series of Chinese population data 
in which the age groups 60 to 69, 70 to 79 and over 80 years had 
3.6%, 8% and 14.8% mortality, respectively35.  

The present study found an association between mortality and dif-
ferent proinflammatory markers (C-reactive protein, ferritin, lactate 
dehydrogenase, leukocytosis), which may serve as early biomarkers 
of severity in COVID-1936. In addition, we found an association be-
tween mortality and hypoxemia on admission and with the require-
ment for oxygen therapy, especially in those patients who required a 
reservoir mask or mechanical ventilation. This is evidenced in a ret-
rospective cohort in which 68% of patients with peripheral oxygen 
saturation of 90% or less did not survive after oxygen supplementa-
tion. Meanwhile, 98% of those patients with partial oxygen satura-
tion greater than 90% survived (log-rank P < 0.001)37.  

Partial oxygen saturation on admission was also a predictor of mor-
tality. In our series, those patients admitted with partial oxygen sat-
uration less than 80% had higher mortality than those admitted with 
greater than 90%. Other studies do not describe such low partial ox-
ygen saturations on admission, which could be explained by seeking 
treatment delay to the emergency department and the high service 
delays due to service collapse38. 

It is important to carry out additional studies in our region that con-
centrate a greater number of patients with consistent results of the 
factors associated with COVID-19 mortality. With these results, it is 
possible to reorganize the hospital care system to manage patients 
with higher mortality risk factors differentially. These measures are 
fundamental in Latin American regions where there is still low cov-
erage of vaccination programs due to the scarcity of vaccines. 

Our study has several strengths. First, it was carried out in the na-
tional referral hospital for COVID-19 patient care, which has the 
largest hospital capacity in the Peruvian social security system. Sec-
ond, a systematic record was kept of patient data from their admis-
sion until their final outcome, using the electronic medical history 
system. This system contains a record of clinical data, laboratory 
tests and imaging performed. However, it has certain limitations 
since data was obtained through the electronic system, there was an 
incomplete record of some variables (adverse drug reactions, harm-
ful habits and body mass index) that could affect the external validity 
of the results obtained.  

Conclusion 

We report the largest series of patients hospitalized with COVID-19 
in Peru. In addition, the population evaluated presented high mor-
tality (46.4%), which differs from what is previously reported in de-
veloped countries. 

Mortality was associated with age (over 60 years), inflammatory 
markers and respiratory involvement.  

Finally, a reorganization of the hospital care system is necessary to 
assess differentiated management to patients with higher mortality 
risk factors. 
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