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Abstract

Introduction

Different studies describe the clinical profile and factors that could explain the evolution and 
outcome of patients with chronic kidney disease and COVID- 19. This study aims to evaluate 
the factors related to the mortality of patients with stage- 5 chronic kidney disease on chronic 
dialysis hospitalized for COVID- 19 at the Hospital Nacional Arzobispo Loayza from April to 
December 2020.

Methods

Retrospective case series and exploratory analysis were performed. Patients with stage- 5 chronic 
kidney disease on dialysis, older than 18 years, and hospitalized for COVID- 19 disease were 
included. Hospital medical records were the primary data source.

Results

A total of 105 medical records were reviewed. 57 were male (54.3%), with a mean age of 58.6 
years (standard deviation: 14.3). Eighty- four patients survived (80%), and 21 died (20%). The 
main cause of hospital admission, present in 80 patients (76.2%), was respiratory failure; the 
mean hospital stay was of 11.8 days (SD: 7.8). In the bivariate analysis: patients with moderate 
to severe COVID- 19, overweight and obesity, increased levels of leukocytes, D- dimer, ferritin, 
C- reactive protein, lactate dehydrogenase, as well as, decreased levels of lymphocytes, bicarbon-
ate and arterial oxygen pressure/inspired oxygen fraction were related to mortality risk. In mul-
tivariate analysis, only severe COVID- 19 disease (OR 1.48; 95% CI 2.24 to 7.77), C- reactive 
protein > 10 mg/dL (OR: 9.72; 95% CI: 1.41 to 18.58), and arterial oxygen pressure/inspired 
oxygen fraction ≤ 150 millimeters of mercury (OR: 10.23; 95% CI: 5.87 to 36.06) were factors 
associated with poor survival.

Conclusions

In patients with stage- 5 chronic kidney disease hospitalized for COVID- 19, severe COVID- 19 
disease, C- protein reactive levels > 10 milligrams per deciliter, arterial oxygen pressure / in-
spired oxygen fraction ≤ 150 millimeters of mercury and severe COVID- 19 disease were the 
main factors related to mortality.
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IntRoductIon
The World Health Organization (WHO) declared the corona-
virus- 19 disease (COVID- 19) pandemic in March 2020. This 
was initially identified in a group of  patients with respiratory 
compromise in December 2019 in Wuhan. The infection 
spread rapidly throughout Asia, Europe, and other continents; 
in Peru, the first case was identified on March 6th, 2020, and to 
date, several cases and high mortality rates have been reported, 
ranking as the fifth most affected country in Latin America 
[1–7].

Infection is more frequent in older adults and males, with 
comorbidities such as diabetes mellitus and other immunosup-
pressive conditions. The clinical presentation is characterized 
by persistent fever, lymphopenia, high ferritin, pulmonary 
involvement in more than 50% of  cases, and other findings 
associated with increased interleukins [8–12].

Chronic kidney disease shows a progressive increase in fre-
quency associated with the need for replacement therapy in any 
of  its modalities [2]. The population with chronic kidney dis-
ease in all stages has multiple comorbidities associated with 
increased mortality during COVID- 19 disease. The immune 
response of  patients with chronic kidney disease is diminished, 
with less chance of  presenting cytokine storm, which explains 
why some case series presents low percentages of  severe mani-
festations. However, thay are at increased risk of  severe respira-
tory infections due to associated comorbidities, nutritional 
status and hospital admissions [12–15].

Studies of  hemodialysis patients with COVID- 19 show differ-
ent results. Some report mild disease with non- severe pneumo-
nia, associated with reduced immune response and decreased 
cytokine storm [15,16]. In contrast, another study reported a 
28% mortality with severe clinical manifestations [17]. There is 
consensus that: older age, diabetes, hypertension, cardiovascu-
lar disease, lung disease, a less efficient immune system, outpa-
tient hemodialysis in overcrowded dialysis centers, together 
with the number of  years on dialysis and increased inflamma-
tory markers, lead to increased prevalence and mortality 
[18–21].

In Latin America, there is little information on the burden of  
COVID- 19 in hospitalized patients with stage- 5 chronic kidney 
disease on dialysis so this data would be important to optimize 
care strategies and clinical outcomes.

The study's main objective is to evaluate the factors related to 
the mortality of  patients with stage- 5 chronic kidney disease on 
dialysis with COVID- 19 disease in a public hospital in Lima, 
Perú.

Methods
desIgn and populatIon

This is a retrospective case series study made at the Hospital 
Nacional Arzobispo Loayza in Lima, Perú, between April and 
December 2020. This public hospital is a national referral cen-
ter and belongs to the Peruvian Ministry of  Health (MINSA). 
The study population was selected by non- probabilistic sam-
pling, including the entire universe of  patients hospitalized with 
stage- 5 chronic kidney disease on renal replacement therapy 
and COVID- 19 disease during the study period.

Inclusion criteria were hospitalized patients older than 18 years; 
having stage-5 chronic kidney disease on hemodialysis or 
chronic peritoneal dialysis; renal transplant patients with func-
tioning kidneys; patients who started chronic hemodialysis or 
peritoneal dialysis during hospitalization; clinical diagnosis of  
COVID- 19 disease made by their treating physician and/or 
diagnosis of  COVID- 19 in the discharge summary, including 
antigen testing or reverse transcriptase polymerase chain reac-
tion (RT- PCR) test on a nasopharyngeal swab. Exclusion crite-
ria were patients diagnosed with acute kidney injury, an episode 
of  acute kidney injury on chronic kidney disease, and incom-
plete data in clinical history records. All were new cases of  
COVID- 19; 107 patients diagnosed with stage-5 chronic kidney 
disease and COVID- 19 disease were registered; 105 met the 
inclusion criteria. The primary data source was clinical records, 
which were recorded retrospectively, assigning sequential 
numbering.

VaRIables

The study included demographic, clinical, and laboratory vari-
ables; the dependent variable was vital status at discharge. 
Clinical and laboratory data were considered within the first 24 
hours of  hospital admission and processed in the laboratory. 
Patients did not receive any vaccine against COVID- 19 since, 
during that period, it was not yet available in our country.

MaIn Messages

 ♦ The study explores factors related to mortality in patients with stage- 5 chronic kidney disease on dialysis with COVID- 19.
 ♦ Inflammatory response and oxygen were the most important factors related to the survival of  hospitalized patients.
 ♦ The study's main limitation is the type of  design: it is a retrospective study in which the primary data source is the hospital's 

medical records.
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The variables were: age categorized ≤ 60 years and > 60 years, 
sex, body mass index (underweight, normal, overweight, and 
obese), hypertensive and non- hypertensive etiology of  chronic 
kidney disease, smoking history, cause of  hospitalization, dial-
ysis admission modality (new: patient with stage- 5 chronic 
kidney disease starting dialysis during hospitalization, and 
chronic: patient with stage- 5 chronic kidney disease, receiving 
regular maintenance dialysis prior to hospitalization), the 
severity of  COVID- 19 disease: mild, moderate and severe 
[22], inflammatory parameters (hemoglobin, C- reactive pro-
tein, ferritin, D- dimer, Lactate dehydrogenase, lymphocyte, 
and leukocyte counts), blood gas values (pH, bicarbonate, 
partial oxygen pressure and arterial oxygen pressure / inspired 
oxygen fraction), urea, creatinine, hospital stay, renal replace-
ment therapy modality: chronic hemodialysis or chronic peri-
toneal dialysis.

Additionally, laboratory variables were classified according to 
reference value: lymphocytes (> 1000 and ≤ 1000 cells per 
microliter) [16], leukocytes (≤ 11 000 and > 11 000 cells per 
milliliter) [16], platelets (>150 000 and ≤ 150 000 cells per 
microliter) [16], D - dimer (≤ 1.5 and > 1. 5 milligrams per 
liter) [14], ferritin (≤ 1000 and > 1000 milligrams per decili-
ter), C- reactive protein (≤ 10 and > 10 milligrams per decili-
ter) [14], lactate dehydrogenase (≤ 400 and > 400 international 
units per liter) [14], bicarbonate > 20 and ≤ 20 millimoles per 
liter) [13], potassium (≤ 5.5 and > 5.5 mmol/L) [13], alanine 
aminotransferase (< 40 and ≥ 40 U/L) [13], aspartate amino-
transferase (< 40 and ≥ 40 U/L) [13], and arterial oxygen 
pressure/inspired oxygen fraction (> 150 and ≤ 150 millime-
ters of  mercury).

ethIcs

The Institutional Ethics and Research Committee of  the 
Cayetano Heredia Peruvian University approved the study 
under the number 039- 01- 21. Since it is a retrospective study, it 
is exempt from informed consent.

statIstIcal analysIs

Descriptive statistics: We used means and standard deviation to 
describe the numerical variables with normal distribution. 
Normality was assessed with the Shapiro- Wilks test. Categorical 
variables were described in proportions (%). Frequency tables 
are presented, including clinical, demographic, laboratory char-
acteristics, and mortality.

Inferential statistics: Being an exploratory analysis, we used rel-
ative risk to assess the association between categorical variables 
and outcome (relative risk and 95% confidence intervals). For 
multivariate analysis, logistic regression models were used. In 
addition, the variables sex and age were also included in the 
model because they were considered potential confounders. 
Data were analyzed with Stata software version 17. For the anal-
ysis, p < 0.05 was considered statistically significant.

Results
In the study period, 105 patients diagnosed with stage- 5 chronic 
kidney disease and COVID- 19 disease were evaluated. Mean 
age was 58.6 years (standard deviation: 14.3), 57 patients 
(54.3%) were male, and the most frequent etiology of  chronic 
kidney disease were arterial hypertension and diabetic nephrop-
athy (Table 1).

Of  the patients who started hemodialysis during hospitaliza-
tion, 40 (38.1%) did so for the first time. The indications for 

Table 1. General characteristics of stage- 5 chronic kidney disease on 
dialysis and COVID- 19: Hospitalized patients (n=105).

Characteristic n (105) %
Male 57 54.3
Age (years)
  ≤ 60 57 54.3
  > 60 48 45.7
Chronic kidney disease etiology
  Nephroangiosclerosis 57 54.3
  Diabetic nephropathy 26 24.8
  Unknown 16 15.3
  Obstructive uropathy 3 2.8
  Others 3 2.8
Cause of  hospitalization
  Respiratory insufficiency 80 76.2
  Acid- base disorder/electrolytes 11 10.5
  Severe anemia 5 4.8
  Sensory disorder 4 3.7
  Other 5 4.8
Comorbidities
  Arterial hypertension 102 97.1
  Diabetes mellitus 25 23.8
  Obesity 8 7.6
  Obstructive uropathy 6 5.7
  Hypothyroidism 4 3.8
  Others 6 5.7
Symptom
  Dyspnea 75 71.4
  General discomfort 15 14.3
  Fever 12 11.4
  Other 3 2.9
COVID- 19 severity
  Mild 4 3.8
  Moderate 56 53.3
  Severe 45 42.9
Body mass index (kg/m2)
  Normal 65 61.7
  Overweight 32 30.8
  Obese 8 7.5
Death 21 20
Hospital stay duration (days)1 11.8 ± 7.8
1Hospital stay is expressed as mean ± standard deviation (SD).
Source: Based on the results of  this study.
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dialysis were: pulmonary congestion, present in 46 (43.8%); 
hyperkalemia in 40 (38.1%); metabolic acidosis in 12 (11.4%) 
and uremic encephalopathy in 5 (4.8%); 104 (99.04%) received 
hemodialysis and only one (0. 96%) peritoneal dialysis. The ini-
tial vascular access used was temporary central venous catheter 
51 (48.5%) followed by tunneled catheter 34 (32.4%) and 20 
(19.1%) arteriovenous fistulas; 46 (43.8%) required oxygen 
mask and 39 (37.1%) nasal cannula, the mean body mass index 
was 24.3 kilogram per square meter (SD 3.87).

In the bivariate analysis, patients with moderate to severe 
COVID- 19 disease had 1.10 (95% CI: 1.09 to 4.21) times the 
risk of  dying than those with a mild presentation. Those who 
were overweight and obese had 1.51 (1.11 to 1.92) times the risk 
of  dying than those with normal body mass index. Similarly, 
patients with lymphocytes ≤ 1000 cells per microliter, leuko-
cytes > 11 000 cells per microliter, D- dimer >1.5 milligrams per 
liter, ferritin >1000 milligrams per deciliter, C- reactive protein 
>10 milligrams per deciliter, lactate dehydrogenase >400 inter-
national units per liter, bicarbonate < 20 millimoles per liter and 
arterial oxygen pressure/ fraction of  inspired oxygen ≤ 150 
millimeters of  mercury, were at higher risk than those with nor-
mal values (tables 2 and 3).

In the multivariate analysis using logistic regression, the follow-
ing outcomes were associated with mortality: severe clinical 
condition of  COVID- 19, C- protein reactive mg/dL > 10, and 
PaO2/FiO2 < 150 mmHg, had 1.48 (95% CI 2.24 to 7.77), 9.72 
(1.41 to 8.58) and 10.23 ( 5.87 to 36.06) times the risk of  dying 

compared to those who did not have this condition, adjusted 
for age and sex. (Table 4)

The mortality rate was 20%, and there was no difference 
between patients in the chronic hemodialysis program and 
those who started hemodialysis during hospitalization.

dIscussIon
In this study, an exploratory analysis was carried out to evaluate 
possible factors related to mortality in patients with stage- 5 
chronic kidney disease on dialysis with COVID- 19, taking into 
account that during the pandemic, patients with stage- 5 chronic 
kidney disease on renal replacement therapy were a vulnerable 
population, presenting with mild, moderate and severe infec-
tion. Among them, there was a higher need for hospitalization, 
intensive care unit admission, and mortality [4,23].

In the present study, most patients were male, and hypertension 
(97.1%) and diabetes mellitus (23.8%) were the most frequent 
comorbidities, similar to the general population [9,10,13]. The 
main cause of  hospitalization was respiratory failure (76.2%), 
requiring oxygen support with oxygen masks, similar to other 
series [15,23–26]. Cai et al. reported that six (15.5%) of  patients 
with chronic kidney disease were admitted to the intensive care 
unit [26], differing from the present study. No patient was 
admitted to critical care units, due to high demand and limited 
capacity to care for this type of  patients [15,23–26]. Concerning 

Table 2. Factors related to mortality among patients with stage- 5 chronic kidney disease on dialysis with COVID- 19, sociodemographic and 
clinical factors (n=105).

Variable Alive Deceased
Relative risk (95% CI)n (84) % n (21) %

Age (years)
  ≤ 60 48 84.2 9 15.8
  > 60 36 75 12 25 1.77 (0.69 to 4.58)
Sex
  Female 39 83 8 17
  Male 45 77.6 13 22.4 1.47 (0.57 to 3.84)
Dialysis admission modality
  New 31 77.5 9 22.5
  Chronic 53 81.5 12 18.5 1.28 (0.49 to 3.33)
Smoker
  No 81 81 19 19
  Yes 3 60 2 40 0.71 (0.39 to 2.34)
Chronic kidney disease etiology
  Arterial hypertension 44 78.6 12 21.4
  No Arterial hypertension 40 81.6 9 18.4 0.85 (0.39 to 2.34)
COVID- 19 severity
  Mild 4 80 1 20
  Moderate/Severe 80 80 20 20 1.10 (1.09 to 4.21)
Body mass index (kg/m2)
  Normal 39 60 26 40
  Overweight/Obese 15 37.5 25 62.5 1.51 (1.11 to 1.92)
Source: Based on the results of  this study.

https://doi.org/10.5867/medwave.2022.11.2562
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body mass index, a direct association between obesity and 
increased risk of  COVID- 19 disease is known. In this study, the 
prevalence of  overweight was 30.48% and obesity 7.1%, lower 
than that reported in other studies and unrelated to mortality. 
This is explained by the fact that in our population on chronic 
dialysis, obesity is less prevalent than in the general population 
[15,18,27–29].

The indications for dialysis were pulmonary congestion, hyper-
kalemia, and metabolic acidosis [15,23–28], due to irregular 
outpatient hemodialysis (shortened dialysis time, irregular dial-
ysis attendance due to fear of  infection, or lack of  money).

A short- term mortality rate in patients with COVID- 19 disease 
and on chronic dialysis has been documented to range between 

Table 3. Factors related to mortality among patients with stage- 5 chronic kidney disease on dialysis with COVID- 19, laboratory factors (n=105).

Variable Alive Deceased Risk relative (95% CI)
  n % n %
Creatinine mg/dL
  ≤ 7 21 39.6 32 60.4 Ref.
  > 7 17 32.7 35 67.3 1.21 (0.58 to 3.21)
Lymphocytes cell count x uL
  > 1000 32 94.1 2 5.9 Ref
  ≤ 1000 52 73.2 19 26.8 1.28 (1.95 to 4.89)
Leukocytes cell count x uL
  ≤ 11 000 48 96 2 4 Ref
  > 11 000 34 61.8 21 38.2 1.55 (2.28 to 38.02)
Platelets cell count x uL
  > 150 000 70 78.7 19 21.3 Ref.
  ≤ 150 000 14 87.5 2 12.5 0.89 (0.15 to 2.27)
D- dimer mg/L
  ≤ 1,5 49 89.1 6 10.9 Ref
  > 1,5 35 70 15 30 1.27 (1.15 to 6.53)
Ferritin mg/dL
  ≤ 1000 57 89.1 7 10.9 Ref
  > 1000 27 65.9 14 34.1 1.35 (1.34 to 7.08)
CRP mg/dL
  ≤ 10 58 98.3 1 1.7 Ref
  > 10 26 56.5 20 43.5 1.74 (1.57 to 20.13)
LDH U/L
  ≤ 400 52 98.1 1 1.9 Ref
  > 400 32 61.5 20 38.5 1.59 (2.83 to 36.40)
HCO3 mmol/L
  > 20 56 93.3 4 6.7 Ref
  ≤ 20 28 62.2 17 37.8 1.51 (1.24 to 15.68)
Potassium mmol/L
  ≤ 5.5 53 76.8 16 23.2 Ref.
  > 5.5 31 86.1 5 13.9 0.89 (0.24 to 1.51)
ALT U/L
  < 40 25 80.7 6 19.3 Ref.
  ≥ 40 59 79.7 15 20.3 1.05 (0.45 to 2.45)
AST U/L
  < 40 16 76.2 5 23.8 Ref.
  ≥ 40 68 80.9 16 19.1 0.94 (0.33 to 1.93)
PaO2/FiO2 mmHg
  > 150 79 97.5 2 2.5 Ref
  ≤ 150 5 20.8 19 79.2 4.68 (4.03 to 27.95)
ALT: alanine aminotransferase. AST: aspartate aminotransferase. CRP: C- protein reactive. IU/L: international units per liter. LDH: Lactate dehydrogenase. 
PaO2/FiO2: Arterial Oxygen Pressure / Inspired Oxygen Fraction. cell/uL: cells per microliter. g/dL: grams per deciliter. mg/dL: milligrams per deciliter. 
mmHg: millimeters of  mercury. mmol/L: millimoles per liter. HCO3: bicarbonate. Ref.: Reference.
Source: Based on the results of  this study.

https://doi.org/10.5867/medwave.2022.11.2562


Pg. 6 / 1010.5867/medwave.2022.11.2562 Medwave 2022;22(11):e2562

 � ReseaRch

20 and 30% [29–31]. A Peruvian study reported mortality rates 
of  16.3% in hospitalized patients [32]; in our investigation, 
mortality was 20%, similar to what has already been reported.

Sosa et al. [29] reported a decrease in survival during hospital-
ization for COVID- 19 disease related to the disease severity 
and inflammatory markers. In our study, survival was 65.3% 
and 56% at days 20 and 30 of  hospitalization, respectively, 
lower than the general population [31,33].

There is evidence that the factors associated with increased 
mortality are age, male gender, comorbidities such as hyperten-
sion, diabetes mellitus, obesity, inflammatory markers, and 
respiratory involvement [26–33]. In the present investigation, 
and a spanish study, no relationship was found between age, 
gender, and comorbidities [34].

Regarding laboratory markers, there are reports of  the relation-
ship between increased leukocytes, C- protein reactive, lactate 

Table 4. Factors related to mortality: Adjusted and unadjusted odds ratios.

Variable Bivariate analysis Multivariate analysis
OR 95% CI p OR 95%CI p

Sex
Female Ref. Ref.
Male 1.11 0.91 to 1.19 0.291 1.23 0.48 to 3.17 0.655

Age (years)
≤ 60 Ref. Ref.
> 60 1.01 0.98 to 1.04 0.418 1.02 0.91 to 1.14 0.423

COVID- 19 severity
Mild Ref. Ref.
Moderate 1.92 0.82 to 1.35 0.436 1.21 0.71 to 2.31 0.091
Severe 1.54 4.51 to 5.23 < 0.001 1.48 2.24 to 7.77 0.042

Body mass index (kg/m2)
Normal Ref. Ref.
Overweight 1.18 0.88 to 3.48 0.059 1.11 0.49 to 1.84 0.098
Obese 1.42 1.01 to 6.32 0.111 1.29 1.0 to 5.81 0.213

Lymphocytes cell count x uL
> 1000 Ref. Ref.
≤ 1000 9.01 3.73 to 21.71 0.027 6.88 3.93 to 47.42 0.751

Leukocytes cell count x uL
≤ 11 000 Ref. Ref.
> 11 000 3.8 1.20 to 15.12 0.012 2.58 0.78 to 5.84 0.842

D- dimer mg/L
≤ 1.5 Ref. Ref.
> 1.5 2.87 1.11 to 7.42 0.029 0.67 0.12 to 3.66 0.648

Ferritin mg/dL
≤ 1000 Ref. Ref.
> 1000 3.05 1.22 to 7.06 0.016 2.26 0.81 to 6.31 0.117

CRP mg/dL
≤ 10 Ref. Ref.
> 10 7.73 3.71 to 10.82 0.001 9.72 1.41 to 18.58 0.021

LDH U/L
≤ 400 Ref. Ref.
> 400 6.32 3.12 to 9.07 0.002 4.62 0.49 to 13.38 0.182

HCO3 mmol/L
> 20 Ref. Ref.
≤ 20 7.58 2.53 to 12.65 0.001 1.23 0.31 to 4.85 0.763

PaO2/FiO2 mmHg
> 150 Ref. Ref.
≤ 150 8.31 8.83 to 16.49 0.001 10.23 5.87 to 36.06 < 0.001

AST: aspartate aminotransferase. CRP: C- protein reactive ALT: alanine aminotransferase. IU/L: international units per liter. LDH: Lactate dehydrogenase. 
PaO2/FiO2: arterial oxygen pressure / inspired oxygen fraction. cell/uL: cells per microliter. mg/dL: milligrams per deciliter. mmol/L: millimoles per liter. 
mmHg: millimeters of  mercury.. HCO3: Bicarbonate. Ref.: Reference.
Source: Based on the results of  this study.
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dehydrogenase, ferritin, D- dimer, and decreased lymphocytes 
with mortality, related to an exaggerated inflammatory response 
in patients with COVID- 19. Such findings are congruent with 
ours [31–34]. It is described that oxygen saturation < 90% per-
sistent despite oxygen administration, oxygen partial pressure < 
68 millimeters of  mercury, and decreased arterial oxygen pres-
sure/inspired oxygen fraction are associated with increased 
mortality in the context of  severe respiratory compromise [35]. 
In this series, most patients were observed to require oxygen 
support and showed a significantly low arterial oxygen pres-
sure/inspired oxygen fraction.

In our study, increased inflammatory markers and decreased 
oxygenation status indicators were related to increased mortal-
ity. Variables associated with lower survival were C- reactive pro-
tein values >10 milligrams per deciliter and arterial oxygen 
pressure/inspired oxygen fraction values ≤ 150 millimeters of  
mercury, similar to that described by Wang et al. [35], who men-
tioned that arterial oxygen pressures/inspired oxygen fraction 
< 136 millimeters of  mercury were characteristic of  patients 
with higher mortality. On the other hand, Turgutalp et al. [36] 
noted that an increase of  more than ten times the normal value 
of  C- reactive protein was associated with lower survival, the 
latter in patients hospitalized on maintenance hemodialysis. In 
addition, severe COVID- 19 disease was associated with 
increased mortality in a study evaluating more than 300 patients 
undergoing chronic hemodialysis, as in the present report [37].

The study's main limitations are that it is a retrospective study 
and that the main source of  data was hospital medical records, 
which may implicitly compromise the validity and reliability of  
the recorded data. Two different groups of  patients are 
described: chronic and new, which could constitute two differ-
ent populations, with different hospitalization admission condi-
tions and mortality risk, despite the fact that the groups were 
comparable in all the variables evaluated, except for creatinine 
levels. This potential bias source could be handled with a larger 
sample size and a longer follow- up time. Data such as time on 
dialysis prior to hospital admission (of  patients on chronic dial-
ysis) and the number of  hemodialysis sessions were 
unavailable.

The results obtained in the study provide insight into the pre-
sentation and clinical outcome of  COVID- 19 disease in patients 
with chronic kidney disease on dialysis. This information could 
be used to reduce the morbidity and mortality of  these patients, 
even more so knowing that in Latin America, there is a progres-
sive increase in patients with chronic kidney disease whose 
approach and maintenance are still deficient, generating high 
costs for the healthcare system. Additional studies should be 
carried out in our region, including a larger number of  patients, 
distributed according to the dialysis modality, and evaluating the 
evolution of  survivors after COVID- 19 disease.

conclusIon
In patients with stage- 5 chronic kidney disease hospitalized for 
COVID- 19, severe COVID- 19 disease, C- protein reactive lev-
els > 10 milligrams per deciliter, arterial oxygen pressure/
inspired oxygen fraction ≤ 150 millimeters of  mercury and 
severe COVID- 19 disease were the main factors associated 
with mortality.
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Factores relacionados con mortalidad de pacientes con 
enfermedad renal crónica en estadio 5 en diálisis con 

COVID-19: Análisis exploratorio de una serie de casos

Resumen

Introducción

Diferentes estudios describen el perfil clínico y los factores que podrían explicar la evolución y el resultado de los pacientes con 
enfermedad renal crónica y COVID- 19. El objetivo de este estudio fue evaluar los factores relacionados con la mortalidad de los 
pacientes con enfermedad renal crónica estadio- 5 en diálisis crónica hospitalizados por COVID- 19 en el Hospital Nacional 
Arzobispo Loayza de abril a diciembre de 2020.

Métodos

Serie de casos retrospectiva y análisis exploratorio. Se incluyeron pacientes con enfermedad renal crónica estadio 5 en diálisis, ma-
yores de 18 años, hospitalizados por COVID- 19. La fuente primaria de datos fueron las historias clínicas.

Resultados

Se revisaron 105 historias clínicas. 57 (54,3%) eran varones, con una edad media de 58,6 años (desviación estándar: 14,3). 
Sobrevivieron 84 (80%) pacientes y fallecieron 21 (20%). La principal causa de ingreso hospitalario fue la insuficiencia respiratoria 
en 80 (76,2%). La estancia hospitalaria fue de 11,8 días (desviación estándar: 7,8). En el análisis bivariante: los pacientes con 
COVID- 19 moderada a grave, sobrepeso y obesidad, aumento de los niveles de leucocitos, dímero D, ferritina, proteína c reactiva, 
lactato deshidrogenasa, así como, disminución de los niveles de linfocitos, bicarbonato y presión arterial de oxígeno/fracción inspi-
rada de oxígeno se relacionaron con el riesgo de mortalidad. En el análisis multivariante, sólo la enfermedad grave por COVID- 19 
(odds ratio: 1,48; intervalo de confianza del 95%: 2,24 a 7,77), la proteína C reactiva > 10 mg/dL (odds ratio: 9,72; intervalo de 
confianza del 95%: 1,41 a 18,58) y una presión arterial de oxígeno/fracción de oxígeno inspirado ≤ 150 milímetros de mercurio 
(odds ratio: 10,23; intervalo de confianza del 95%: 5,87 a 36,06) fueron factores asociados a una mala supervivencia.

Conclusiones

En los pacientes con enfermedad renal crónica en estadio- 5 hospitalizados por COVID- 19, la enfermedad grave por COVID- 19, 
los niveles de proteína C reactiva > 10 miligramos por decilitro, la presión arterial de oxígeno/fracción inspirada de oxígeno ≤ 150 
milímetros de mercurio y la enfermedad grave por COVID- 19 fueron los principales factores relacionados con la mortalidad.
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