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Background: The coronavirus disease (COVID-19) pandemic is a major threat to 
global health care. Comorbidities, including end-stage renal disease (ESRD), are related 
to an increased risk of severe infection and mortality. 
Objective: To assess determinants related to the clinical outcomes of COVID-19 in 
ESRD patients undergoing hemodialysis in Ngudi Waluyo Wlingi General Hospital in 
2020-2022. 
Methods: This study included ESRD patients undergoing maintenance hemodialysis 
who were hospitalized at Ngudi Waluyo Wlingi General Hospital due to COVID-19 
from May 2020 to February 2022. Clinical characteristics were investigated in relation 
to the severity and survival status. 
Results: A total of 26 patients (46.15% male) with a mean age of 52.27±13.65 years 
met the inclusion criteria. Of these, 42.3% had a mild infection, 23% had a moderate 
infection, 30.77% had a severe infection, and 3.8% had a critical infection. The mortality 
rate was 23.08%, with a mean length of stay of 15.19±7 days. Age, oxygen saturation, 
respiratory rate upon admission, lymphocyte and neutrophil levels, and neutrophil-to-
lymphocyte ratio were significantly associated with COVID-19 severity. Length of stay 
was statistically influenced by respiratory rate upon admission. The mortality rate was 
correlated with the dialysis vintage, levels of hemoglobin, leukocytes, platelets, 
neutrophils, neutrophil-to-lymphocyte ratio, serum urea, serum creatinine, eGFR, and 
length of stay. 
Conclusion: COVID-19 in ESRD patients undergoing hemodialysis were more likely 
to have a poor prognosis. Identifying determinants is crucial for reducing morbidity and 
mortality. 
Keywords: Chronic Kidney Disease, COVID-19, Hemodialysis, Renal Insufficiency, 
Renal Dialysis. 
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Introduction  

Coronavirus disease (COVID-19), 

caused by the novel beta-coronavirus SARS-

CoV-2, was initially identified on December 31, 

2019, in Wuhan, China. Following its declaration 

as a global pandemic in March 2020, it has 

presented a major threat to global health care.1 As 

of June 7, 2024, there have been 775,522,404 

confirmed cases and 7,049,617 deaths reported 

across 232 countries.2   

Comorbidities, such as chronic kidney 

disease (CKD), are associated with an increased 

risk of complications and mortality. The 

prevalence of COVID-19 among CKD patients 

fluctuated between 0.4 and 49.0% in 2022.3 In 
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Indonesia, it was predicted that the number of 

CKD patients with COVID-19 would reach 

52.200 cases.4 Individuals with CKD who are 

infected with COVID-19 experience a mortality 

rate that is 14 to 16 times higher than that of 

individuals without comorbidities.5 They produce 

more pro-inflammatory cytokines and oxidative 

stress as part of the inflammatory response to 

infections.1,6  

COVID-19 in patients undergoing 

routine hemodialysis is associated with elevated 

rates of hospitalization, intensive care unit (ICU) 

admissions, and mortality.3 About 35.3% of 

dialysis patients developed COVID-19, and 

50.2% of them required hospitalization.7 Routine 

hemodialysis patients face a hospitalization risk 

for COVID-19 that is 3 to 4 times higher than 

that of patients receiving peritoneal dialysis.8 

Between 6.1% and 35.7% of dialysis patients with 

COVID-19 experienced respiratory distress, with 

a mortality rate of 14%.9 These individuals 

possess a compromised immune response, and 

face increased social interactions due to regular 

hospital visits, making them more susceptible to 

COVID-19.5,10 

Despite significant improvement in the 

prognosis of COVID-19 due to vaccinations and 

advancements in treatment, outcomes in routine 

hemodialysis patients remain unclear, particularly 

in Indonesia. This study aims to identify the 

determinants related to clinical outcomes of 

COVID-19 in ESRD patients undergoing 

hemodialysis at Ngudi Waluyo Wlingi General 

Hospital between 2020-2022.  

 

Methods 

Design and participants 

This retrospective study focused on 

hemodialysis patients who were treated for 

COVID-19 at Ngudi Waluyo Wlingi General 

Hospital from May 2020 to February 2022. The 

study population included patients aged ≥15 

years with positive RT-PCR and high serum renal 

function who were hospitalized between May 

2020 and February 2022. Inclusion criteria 

consisted of a diagnosis of ESRD and adherence 

to a regular hemodialysis schedule. In our 

hospital, the standard hemodialysis regimen was 

biweekly sessions lasting 5 hours each. The 

exclusion criteria were incomplete medical 

records. Data was retrieved from medical 

records, including clinical and laboratory data. 

The patients were grouped according to the 

severity of COVID-19 and survival status.  

In this study, COVID-19 was confirmed 

through positive RT-PCR results from 

nasopharyngeal swabs. The hematology test was 

conducted using a hematology analyzer. Serum 

potassium level was measured with an ion-

selective electrode. Serum urea was evaluated 

using Berthelot methods, while serum creatinine 

was assessed using Jaffe methods. The estimated 

glomerular filtration rate (eGFR) was determined 

using the CKD-EPI 2021 formula. CKD was 

classified into five stages based on the Kidney 

Disease: Improving Global Outcomes guideline. 

CKD stage 5 (eGFR <15 ml/min) or ESRD is 

further divided into dialysis-dependent and 

dialysis-independent.3 In this study, all 

participants were diagnosed with CKD stage 5 

and undergoing hemodialysis. Dialysis vintage 

was defined as the period between the date of 

hemodialysis initiation and hospitalization, 

measured by “month.”11  

Data collection 

In this study, patients were divided into 

a group of patients with ≤12 months of dialysis 

and a group of patients with >12 months of 

dialysis. The severity of COVID-19 was classified 

according to the Indonesian COVID-19 

Treatment Guideline into the following 

categories: asymptomatic (no symptoms), mild 

(symptomatic without evidence of viral 

pneumonia or hypoxia), moderate (signs of 

pneumonia without evidence of severe 

pneumonia), severe (signs of pneumonia with 

increased respiratory rate >30x/minute, or 

peripheral oxygen saturation <93% on room air, 

or severe respiratory distress) and critical 

infection (sepsis, septic shock, acute respiratory 

distress syndrome, or conditions requiring 

mechanical ventilation or vasopressors).5  
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Statistical analysis 

Variables were assessed using 

the Saphiro-Wilk test to determine normality. 

The Mann-Whitney method (for categorical 

independent variables) and Spearman method 

(for numeric independent variables) were used to 

analyze factors that influence the severity of 

COVID-19 and length of hospital stay. 

Meanwhile, the survival status analysis used the 

Chi-square method (for categorical independent 

variables) and lambda correlation test (for 

numeric independent variables). Data analysis 

was performed using IBM SPSS 25.0, considering 

a p-value of <0.05 as a significance value. This 

study obtained ethical permission from 

the Health Research Ethics Committee of Ngudi 

Waluyo Wlingi General Hospital. 

 

Results 

From May 2020 to February 2022, 26 

patients met the inclusion criteria, with a mean 

age of 52.27±13.65 years. A total of 12 (46.15%) 

patients were male. The majority of patients 

(46.15%) had unknown comorbidity in addition 

to CKD, and 38.46% had only one comorbidity, 

with hypertension identified as the most 

prevalent (34.62%), followed by type 2 diabetes 

mellitus (15.38%). The mean dialysis vintage was 

22.15±15.80 months, with a maximum of 47 

months and a minimum of 1 month. The average 

length of stay (LOS) was 15.19±7.4 days.  

 

Risk factors of COVID-19 severity in patients 

with ESRD undergoing hemodialysis  

Based on the severity of COVID-19, 11 

(42.3%) individuals had a mild infection, 6 (23%) 

had a moderate infection, 8 (30.77%) had a severe 

infection, and 1 (3.8%) had a critical infection 

(Table 1). Patients with critical infection had 

older age (p=0.027, r=0.450) and exhibited 

reduced oxygen saturation (SpO2) (p<0.001,r=-

0.657), increased respiratory rate (RR) 

(p=0.031,r=0.425), reduced lymphocyte levels 

(p=0.049,r=-0.389), and increased neutrophils 

(p=0.017,r=0.462) and neutrophil-to-lymphocyte 

ratio (NLR) (p=0.032,r=0.421). 
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Table 1. Characteristics of the participants stratified by COVID-19 severity 

Characteristic 

COVID-19 severity 
Total 

p-value Mild Moderate Severe Critical 

(n=11) (n=6) (n=8) (n=1) (n=26) 

Age (mean, in years±SD) 46.81±13.49 48.5±8.57 61.63±13.62 60±0 52.27±13.65 0.027 

<60 years, n(%) 9(81.81) 6(100) 3(37.5) - 18(69.23) 

≥60 years, n(%) 2(18.18) - 5(62.5) 1(100) 8(30.77) 

Sex, male, n(%) 6(54.54) 2(33.33) 3(37.5) 1(100) 12(46.15) 0.722 

Comorbidities, n(%) 0.902 

0 5(45.45) 2(33.33) 5(62.5) - 12(46.15) 

1 5(45.45) 2(33.33) 2(25) 1(100) 10 (38.46) 

>1 1(9.09) 2(33.33) 1(12.5) - 4(15.38) 

Hypertension 4(36.36) 3(50) 1(12.5) 1(100) 9(34.62) 

Type 2 Diabetes mellitus 3(15) 2(33.33) 1(12.5) - 4(15.38) 

Dialysis vintage (mean, in months±SD) 18.72±16.4 19.5±17.58 28.13±14.69 28±0 22.15±15.80 0.199 

≤12 months, n(%) 4(36.36) 2(33.33) 1(12.5) - 7(26.92) 

>12 months, n(%) 7(63.63) 4(66.67) 7(87.5) 1(100) 19(73.08) 

SpO2 (mean, in %±SD) 97.72±1.61 96.34±1.86 85±10.85 96±0 93±8.02 <0.001 

RR (mean, in x/min±SD) 21±1.84 23±2.10 25±5.86 24±0 22.81±3.86 0.031 

Laboratory, mean±SD 

Hemoglobin (g/dl) 7.54±1.98 8.45±1.81 8.81±1.69 6.1±0 8.09±1.87 0.214 

Leukocyte (103/µL) 6.85 ±2.58 9.41 ± 3.34 8.04 ± 2.30 8.58±0 7.88 ±2.72 0.162 

Platelets (103/µL) 312.72±134.95 304.17±164.57 271.13±81.50 491±0 304.81±127.82 0.985 

Neutrophil (%) 65.54±7.37 78.43±11 77.09±11.66 82.9±0 72.74±11.17 0.017 

Lymphocyte (%) 21.61±8.38 14.93±7.89 15.01±7.72 9.3±0 17.57±8.42 0.049 

NLR  3.66±1.91 7.77±6.09 7.33±5.36 8.89±0 5.94±4.58 0.032 

Serum potassium (mmol/L) 4.61±0.90 4.40±1.13 4.30±0.65 4.76±0 4.47±0.85 0.311 

Serum urea(mg/dl) 145.18±45.39 173.5±41.75 116.5±55.65 435±0 154.041±75.98 0.143 

Serum creatinine (mg/dl) 10.29±3.58 10.19±2.22 8.10±3.83 18.85±0 9.92±3.81 0.315 

eGFR (mL/min/1.73 m²) 7.66±3.68 6.84±1.62 13.41±14.97 2.88±0 9.06±8.85 0.986 
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eGFR, estimated glomerulus filtration rate; HHD, hypertensive heart disease; NLR, neutrophil-leukocyte ratio; RR, respiratory rate; SpO2, peripheral 

oxygen saturation.

Hospitalization duration in days 

(mean,±SD) 
15.09±6.55 15±8.15 16.25±8.94 9±0 15.19±7.40 

0.557 

Death, n(%) 2(18.18) 1(16.67) 2(25) 1(100) 6(23.08) 0.303 
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Risk factors of length of hospital stay of 

COVID-19 in patients with ESRD 

undergoing hemodialysis  

Length of stay (LOS) was significantly 

affected by respiratory rate upon admission 

(p=0.012, r=-0.484). The analysis of determinants 

related to LOS is provided in Table 2. 

 

Table 2. Correlation of risk factors of length of 

hospital stay  

 

Variable r p-value 

Age  -0.018 0.932 

Sex - 0.327 

Comorbidities 0.006 0.978 

Dialysis vintage -0.013 0.948 

SpO2 on the admission  0.054 0.792 

RR on the admission -0.484 0.012 

 Laboratory 

Hemoglobin  -0.024 0.908 

Leukocyte  0.097 0.638 

Platelets -0.028 0.892 

Neutrophil -0.211 0.300 

Lymphocyte 0.167 0.414 

NLR  -0.093 0.653 

Serum potassium  0.057 0.786 

Serum urea 0.122 0.561 

Serum creatinine  0.292 0.157 

eGFR 0.025 0.905 

 

Risk factors of mortality of COVID-19 in 

ESRD patients undergoing hemodialysis  

The characteristics of patients according 

to survival status are summarized in Table 3. A 

total of 6 (23.07%) patients died. The number of 

deaths in each infection group was as follows: 

mild (2 deaths, 18.18%), moderate (1 deaths, 

16.67%), severe (2 deaths, 25%), and critical 

infection (1 deaths, 100%). Factors such as 

dialysis vintage (p=0.041), levels of hemoglobin 

(p=0.009), leukocytes (p=0.009), platelets 

(p=0.009), neutrophils (p=0.009), NLR 

(p=0.009), serum urea (p=0.019), serum 

creatinine (p=0.008), eGFR (p=0.002), and length 

of hospitalization (p=0.02) were significantly 

associated with the mortality rate. The causes of 

death were mostly uremic encephalopathy, 

disseminated intravascular coagulation, acute 

respiratory distress syndrome, and septic shock. 

 

Table 3. Characteristics of the participants stratified by survival status 

Characteristic 

Survival status  

p-value Non-survivor Survivor Total 

(n=6) (n=20) (n=26) 

Age (mean, in years±SD) 54.67±13.88 51.55±13.86 52.27±13.65 0.245 

<60 years, n(%) 3(50) 15(75) 18(69.23) 

≥60 years, n(%) 3(50) 5(25) 8(30.77) 

Sex, male, n(%) 3(50) 9(45) 12(46.15) 0.829 

Comorbidities, n(%) 0.958 

0 3(50) 9(45) 12(46.15) 

1 2(33.33) 8(40) 10 (38.46) 

>1 1(16.67) 3(15) 4(15.38) 

Hypertension 2(33.33) 7(35) 9(34.62) 

Type 2 Diabetes mellitus 2(33.33) 2(10) 4(15.38) 

Dialysis vintage (mean, in months±SD) 31.67±10.98 19.3±16.11 22.15±15.80 0.041 

≤12 months, n(%) - 7(35) 7(26.92) 

>12 months, n(%) 6(100) 13(65) 19(73.08) 

SpO2 on the admission (mean, in 

%±SD) 
92.67±6.62 93.10±8.55 93±8.02 

0.475 

RR on the admission (mean, in 

x/min±SD) 
28.83±3.25 22.5±4.05 22.81±3.86 

0.066 
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Laboratory, mean±SD 

Hemoglobin (g/dl) 8±1.73 8.11±1.96 8.09±1.87 0.009 

Leukocyte (10^3/µL) 6.76±0.97 8.21±3 7.88 ±2.72 0.009 

Platelets (10^3/µL) 309.67±107.42 303.35±135.84 304.81±127.82 0.009 

Neutrophil (%) 76.68±11.01 71.56±11.22 72.74±11.17 0.009 

Lymphocyte (%) 15.97±8.14 18.05±8.65 17.57±8.42 0.115 

NLR  6.27±3.73 5.84±4.89 5.94±4.58 0.009 

Serum potassium (mmol/L) 5.26±0.84 4.24±0.72 4.47±0.85 0.114 

Serum urea (mg/dl) 213.67±115.27 136.15±51.39 154.041±75.98 0.019 

Serum creatinine (mg/dl) 10.41±4.78 9.78±3.61 9.92±3.81 0.008 

eGFR (mL/min/1.73 m²) 7.70±4.50 9.46±9.84 9.06±8.85 0.002 

Hospitalization duration in days 

(mean,±SD) 
16.5±13.32 14.80±4.96 15.19±7.40 

0.020 

eGFR, estimated glomerulus filtration rate; HHD, hypertensive heart disease; NLR, neutrophil-leukocyte ratio; RR, 

respiratory rate; SpO2, peripheral oxygen saturation. 

 

Discussion 

Patients with CKD undergoing 

hemodialysis are more susceptible to infections 

due to various comorbidities, advanced age, and 

reduced immune function.9 This is related to 

accelerated immune aging characterized by 

reduced CD8+ and CD4+ T cells, as well as B 

lymphocytes. Hemodialysis can also lead to 

increased neutrophil apoptosis and the release of 

myeloperoxidase. Uremic toxins and non-self-

antigens from hemodialysis materials contribute 

to chronic inflammation.12 Furthermore, regular 

hospital visits further increase the risk of 

transmission.8 

Dialysis patients have vitamin D and 

erythropoietin deficiencies that exacerbate pro-

inflammatory effects while diminishing anti-

inflammatory responses.9 COVID-19 causes 

hyperinflammation, leading to increased 

production of cytokines, chemokines, 

inflammatory monocytes, and macrophages.12 

Angiotensin-converting enzyme 2, the COVID-

19 target organ, is expressed in proximal tubule 

cells. This allows the virus to invade cells and 

disrupt fluid, acid-base, and electrolyte balance, 

further damaging the kidneys.6,13 This contributes 

to a “cytokine storm” and further renal 

vascularization impairment. 

 

A retrospective study in Indonesia found 

that the average age of CKD patients with 

COVID-19 was between 46 and 55 years.14 The 

elderly were reported to have a worse infection 

and higher incidence of death.1,15 A study 

documented that the 28-day mortality rate among 

dialysis patients aged 75 years or older could 

reach as high as 31.4%.3 Several other studies 

have also indicated that the average age of those 

who died was older.16,17 This is attributed to 

immune system degeneration in the elderly, 

which is characterized by a reduction in cellular 

quantity, immune receptors, and B lymphocyte 

differentiation.18 This is consistent with our study 

findings, which showed that age correlated with 

the severity of COVID-19 but not with the 

survival status and length of stay. 

Male patients are associated with a 

higher risk of death, possibly due to their role as 

breadwinners, which often entails greater social 

activity and, consequently, increased social 

contact.6,7,15,19 Moreover, the protective effects of 

sex hormones and the X chromosome may 

influence the immune response.6 Smoking and 

alcohol consumption, which are more prevalent 

among men, could also increase susceptibility. A 

retrospective study in Indonesia found that male 

patients had an increased risk of COVID-19.14,20 

In contrast, similar to our study’s findings, a 

cohort study found no association between sex, 
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disease severity, length of stay, and survival 

status.17,21 

ESRD patients with comorbidities tend 

to experience more severe COVID-19 symptoms 

and have a higher risk of death.1,3,22,23 Chronic 

diseases can impair the immune system, making 

individuals more vulnerable to infections like 

COVID-19, leading to worse outcomes. The 

presence of comorbidities increases the 

likelihood of being admitted to ICU due to severe 

infection.18 In Indonesia, hypertension and 

diabetes mellitus are the most common 

comorbidities in CKD with COVID-19.14 Several 

studies and meta-analyses showed that 

cardiovascular disease, hypertension, and 

diabetes were linked to higher mortality rates and 

greater severity of COVID-19. Another meta-

analysis reported that individuals with diabetes 

mellitus, cardiovascular disease, cancer, and 

hypertension face a higher risk of death from 

COVID-10 compared to those without these 

conditions.3 Among comorbidities, diabetes 

mellitus with complications and severe liver 

disease were identified as the highest risk factors 

for hospitalization. Other conditions, such as 

dementia and coronary artery disease, were 

associated with higher mortality.24 Patients with 

hemoglobin disorders are reported to have the 

longest hospital stay, followed by those with 

severe obesity and diabetes. Those with multiple 

comorbidities tend to have longer stays in the 

ICU and hospital admission compared with those 

with just one comorbidity.25 In this study, the 

majority of the participants had unknown 

comorbidities. However, despite the presence of 

comorbidities, there was no statistically 

significant association between these 

comorbidities and the severity, mortality, or 

length of hospital stay due to COVID-19 

infection. 

Increased dialysis vintage is associated 

with impaired cardiovascular functional capacity. 

A cross-sectional study showed that individuals 

with dialysis vintage >12 months developed a 

lower oxygen uptake at peak exercise compared 

to those with dialysis vintage ≤12 months.26 

Moreover, higher dialysis vintage was also 

associated with a higher prevalence of unpleasant 

symptoms, lower hemoglobin levels, iron stores, 

and dialysis adequacy levels.11 It was also 

identified as an independent predictor of a poor 

serological response.27 In this study, we found 

that higher dialysis vintage was associated with a 

higher rate of mortality. 

Severe respiratory impairment is 

indicated by decreased SpO2 and increased RR.28 

An observational study found that more patients 

with CKD required oxygen support than those 

without CKD (55.9% vs 31.8%). Moreover, in 

patients undergoing routine hemodialysis with 

COVID-19, a SpO2 level below 95% was linked 

to ICU admission and had a mortality rate 16.6 

times higher than those with higher oxygen 

saturation levels.15,19,21 These studies align with 

our results, which showed that SpO2 was 

statistically related to the severity of COVID-19. 

Additionally, the RR was statistically associated 

with both COVID-19 severity and LOS. 

Patients with CKD typically have lower 

hemoglobin levels compared to individuals with 

normal eGFR due to reduced kidney function.22 

Moreover, COVID-19 can lead to hemolysis, 

which further decreases hemoglobin levels.29  A 

multicenter study found that CKD patients with 

COVID-19 had a higher incidence of anemia 

compared to those without CKD.30,31 A cross-

sectional study in Indonesia found that patients 

who survived COVID-19 had higher levels of 

hemoglobin, platelets, and albumin.20 We also 

found that hemoglobin levels were statistically 

related to survival status.  

COVID-19 patients often exhibit 

elevated levels of leukocytes, neutrophils, and 

NLR, while their lymphocyte counts are typically 

decreased.21 Moreover, uremia negatively impacts 

lymphocyte production and impairs neutrophil 

functions.24 In routine hemodialysis patients with 

COVID-19, lower lymphocyte counts, higher 

levels of pro-inflammatory cytokines, and 

activated monocytes have been observed. 

Lymphopenia may result from a decrease in 

CD4+ T, CD8+ T, and B lymphocytes.12 In the 

non-survivor group, patients exhibited lower 

lymphocyte counts alongside higher leukocyte 

counts and NLR, suggesting a correlation 
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between these immune markers and poor 

outcomes.15,17,32 A cross-sectional study in Bali 

found that 87.2% of hemodialysis patients with 

COVID-19 had elevated NLR levels, which were 

associated with higher D-Dimer values.4 A study 

in Malang also reported higher neutrophil counts 

and NLR in ESRD patients. An NLR value of 1 

or more was associated with a 1.3 times higher 

mortality rate compared to an NLR value below 

1.33 These findings align with our study, which 

also found a statistical association 

between neutrophils, lymphocytes, and NLR 

levels with the severity of COVID-19. Moreover, 

leukocytes, neutrophils, and NLR levels were 

associated with the survival status in this 

population. 

Thrombocytopenia is often associated 

with COVID-19 infection, with younger patients 

generally exhibiting higher platelet counts.21 The 

“cytokine storm” in COVID-19 can lead to 

hypercoagulability, which contributes to 

thrombocytopenia.29 Damage to lung tissue 

caused by COVID-19 triggers platelet activation 

and thrombus formation, leading to increased 

platelet consumption. A significant association 

between platelet counts and survival status was 

also found in this study. 

Hyperkalemia is associated with 

unfavorable outcomes in ESRD patients 

undergoing hemodialysis with COVID-19, 

especially when there are delays in receiving 

dialysis sessions.28 However, consistent with our 

findings, several studies have indicated no 

significant relationship between potassium levels 

and the severity, LOS, or mortality of COVID-

19.1,28 

Some studies, including in Indonesia, 

found that non-survivors of COVID-19 tend to 

have elevated levels of urea and creatine.20,21,34 In 

this study, serum urea and creatinine levels were 

statistically linked to survival status. Moreover, 

estimated GFR at admission was linked to 28-day 

mortality in ESRD patients undergoing 

hemodialysis and COVID-19.2 A study found 

that individuals with an eGFR between 30-

50mL/min/1.73 m²  had an increasing 60-day 

mortality risk prior to admission.24 Another study 

reported that non-survivors had lower eGFR 

values compared to survivors.  In our study, 

eGFR was found to be related to 

disease mortality. 

The prognosis for COVID-19 in ESRD 

patients undergoing hemodialysis is worse than in 

the general population. Around 64.4% of these 

patients require hospitalization due to the severity 

of the disease.6,28 CKD patients, especially those 

with ESRD, are at a 2-3 times greater risk of 

severe COVID-19.3,10,24 Several factors, such as 

critical infection, advanced age, elevated ferritin 

levels, high aspartate aminotransferase levels, and 

low platelet count, are related to an increased risk 

of death.29 However, our study did not find a 

significant correlation between disease severity 

and mortality. 

In our study, LOS in the hospital was 

linked to disease mortality. A study reported that 

hemodialysis patients with COVID-19 had an 

average hospitalization of 18.5 days and 

a mortality rate of 44.9%.35 Another study 

reported an average hospital stay of 19.2±12 

days, with a mortality rate of 15%.15 Dialysis 

patients face a higher risk of hospitalization and 

mortality compared to individuals not on dialysis. 

They often present with atypical symptoms, 

experience rapid changes in mental status, and are 

more likely to be admitted to the ICU at an earlier 

stage of the disease.32 Approximately 17.6% of 

hemodialysis patients with COVID-19 required 

intensive care, with contributing factors including 

advanced age, nosocomial pneumonia, 

gastrointestinal bleeding, arrhythmia, and SpO2 

levels below 95% at admission.35 However, it was 

reported that patients receiving maintenance 

hemodialysis had a 15-day longer survival rate 

than those receiving emergency hemodialysis.4  

The mortality rate for COVID-19 in 

ESRD patients undergoing hemodialysis is 24%, 

which is higher compared to individuals without 

CKD.6,28,30 A retrospective study in Indonesia 

showed a mortality rate of 23.6% among this 
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population.20 CKD patients on dialysis face a 

1.41-fold higher risk of 28-day mortality, while 

those who are not on dialysis have 1.25-fold 

increased risks compared to individuals without 

CKD. The primary causes of death in these 

patients were respiratory failure, kidney failure, 

and septic shock.32 In our study, several factors, 

such as dialysis vintage, levels of hemoglobin, 

leukocytes, platelet counts, neutrophils, NLR, 

serum urea, serum creatinine, eGFR, and length 

of hospitalization, were significantly associated 

with the mortality rate.  

SARS-CoV-2 variants significantly 

influence the transmission, severity, and mortality 

of COVID-19. In Indonesia, some variants of 

concern have been identified. Alpha variant 

(B.1.1.7) is associated with a higher transmission 

rate, an increased secondary attack rate, more 

frequent hospitalization, and reduced neutralizing 

activity in monoclonal antibody-based therapies 

with a similar risk of reinfection. Beta variant 

(B.1.351) also leads to higher transmission and 

hospitalization rates, along with diminished 

neutralizing activity.36 Delta variant (B.1.617.2) is 

linked to even higher transmission rates, ICU 

admission, and mortality, characterized by higher 

viral load for longer periods, and a shorter latent 

period. The Omicron variant (B.1.1.529) has the 

highest transmission rate but is associated with 

higher survival and reinfection rates. Its clinical 

symptoms tend to be milder compared to other 

variants.37 In this study, genome sequencing of 

COVID-19 was not performed due to limited 

resources. 

This study emphasizes that patients with 

ESRD undergoing hemodialysis need special care 

and attention when dealing with COVID-19, as 

they are at higher risk for severe outcomes. 

Screening for COVID-19-related signs and 

symptoms is essential for early diagnosis of the 

infection, allowing for timely intervention. These 

patients should be closely monitored to minimize 

the risk of morbidity and mortality. 

 

 

 

Conclusion 

Several risk factors influence clinical 

outcomes in ESRD patients undergoing 

hemodialysis with COVID-19. Age, oxygen 

saturation, respiratory rate upon admission, 

lymphocyte and neutrophil levels, and 

neutrophil-to-lymphocyte ratio were significantly 

associated with COVID-19 severity. Length of 

stay was statistically influenced by respiratory rate 

upon admission. The mortality rate was 

correlated with dialysis vintage, hemoglobin, 

leukocytes, platelets, neutrophils, neutrophil-to-

lymphocyte ratio, serum urea, serum creatinine, 

eGFR levels, and length of stay. 

 

Limitations of the Study 

This study has several limitations. First, 

there was no information on how COVID-19 

progressed over time, making it impossible to 

track the natural history of the disease. Second, 

the data were not adjusted for confounding 

factors. Additionally, SARS-CoV-2 variants and 

immunization status were not collected during 

the hospitalization. Moreover, this study was 

conducted with a small sample size from a single 

center. Further investigation with a larger sample 

size across multicenter is recommended to yield 

more reliable and comprehensive results.  
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