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Abstract 

Background: Acute renal failure in hospitalized patients with SARS-CoV-2 infection was associated with high in-

hospital mortality. Chronic renal failure (CRF) was a risk factor for a more severe form of COVID-19 disease. Our 

work investigated mortality in the renal failure population with COVID19 and the course of renal function.  

Methods: A single-center retrospective study of 231 patients with COVID-19 who required dialysis was conducted. 

3 groups of patients were constituted according to the type of renal failure, Group 1: acute renal failure (ARF), 

Group 2: CRF with deteriorating renal function (ARF+CRF) and Group3: chronic hemodialysis (HD), all required 

hemodialysis sessions. Overall mortality and in each group were calculated. Finally, the evolution of renal function 

among the survivors was studied. 

Results: An overall mortality rate of 52.4% was found. The age of the deceased patients was higher than  

the age of survivors (64.67±13.19 years vs 57.68±15.58 years). Male sex and the degree of pulmonary involvement 

of COVID-19 lung disease were significant risk factors (p=0.0006, p=0.00003 respectively) Type II diabetes and 

underlying respiratory pathology were the main comorbidities related to mortality with rates of 63.21% and 60.90% 

respectively.  

Group1 had the highest mortality rate (75.6%) compared to 46.5% in Group3. Mortality in the Group 2 and 3 was 

47.4% and 46,5% respectively. The recovery of renal function in Group1 was 24.44%. In Group2 100% of patients 

with creatinine clearance above 30ml/min returned to baseline function compared to only 9.09% when clearance 

was below 30ml/min. 

Conclusion: Renal failure requiring dialysis is a risk factor for COVID-19-related mortality  
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Introduction 

The new coronavirus (SARS-CoV-2) was responsible for a life-threatening 

pandemic disease. Most published studies describe acute kidney injury 

(AKI) in patients with no history of renal failure. Data on the prevalence 

of AKI in hospitalized patients with COVID-19 range from 0.5% to 46%

【3,4,5】. Available data indicate a strong association between AKI and 

mortality【6,7】. There are far fewer reports on the evolution of COVID-

19 in patients with chronic renal failure (CRF) on admission to the hospital, 

but the risk of developing severe COVID-19 in patients with chronic 

kidney disease (CKD) is high, according to several studies【8,9】With 

regard to chronic hemodialysis, studies carried out in China, Italy, the 

United Kingdom, and the United States (New York and Southern 

California) indicate that chronic dialysis patients suffering from COVID-

19 have a higher mortality rate and a more severe form of the disease than 

the general population【10,11】. The aim of our study was to determine 

the mortality of patients with COVID-19 who required hemodialysis in our 

center (COVID-19 unit). These patients were either chronic hemodialysis 

patients with chronic kidney disease (CKD) or patients who developed 

AKI within the hospital. We also monitored the evolution of renal function 

in survivors. 

Materials and methods 

This is a retrospective observational monocentric study which included 

231 patients requiring dialysis in our hemodialysis center, COVID-19 unit, 

over a two-year period from March 2020 to February 2022. These were 

COVID-19 patients hospitalized in our hospital who required hemodialysis 

sessions due to severe acute kidney injury (AKI), severe AKI on a 

background of chronic kidney disease (CKD), or they were chronic 

hemodialysis 

(HD) patients. Our population was divided into three distinct groups of 

patients: 

Group 1: Patients with acute kidney injury (AKI). 

Group 2: Patients with chronic kidney disease (CKD) who experienced 

worsening renal function (AKI on CKD). 

Group 3: Chronic hemodialysis (HD) patients. 
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The diagnosis of COVID-19 was confirmed either by a positive 

Polymerase Chain Reaction (PCR) test and/or a positive antigen (Ag) test 

and/or the presence of lung lesions on a chest CT scan suggestive of 

COVID-19 pneumonia. 

The risk factors for mortality studied were age, sex, history of hypertension 

(HTN), type I and type II diabetes, cardiovascular disease, underlying 

respiratory pathology, obesity, and current cancer. Creatinine clearance 

was calculated using the MDRD (Modification of Diet in Renal Disease) 

formula. The analytical study of the results was conducted using 

EpiDATA. 

Results:  

We collected data from 231 patients, of whom 45 (19.5%) were in Group 

1, 57 (24.7%) were in Group 2, and 129 (55.8%) were in Group 3, all 

requiring hemodialysis sessions at our center. All patients were adults (>18 

years old), with a mean age of 61.34 ± 14.76 years and ranging from 18 to 

90 years. Among them, there were 140 males and 91 females (sex ratio 

1.5:1). 75% of the patients were hypertensive, 44.6% had type II diabetes, 

6.92% had type I diabetes, 26.5% had underlying cardiovascular disease, 

20.4% were obese, underlying respiratory pathology was present in 10%, 

and cancer was present in 6.1% of the patients. Lung involvement on chest 

CT scan was mild (10-25%) in 35.70% of the patients; moderate (25-50%) 

in 32.40%; severe (50-75%) in 18.70%; and critical (>75%) in 13.20%. 

The overall mortality rate was 52.4%. The average age of deceased patients 

was 64.67 ± 13.19 years compared to 57.68 ± 15.58 years for survivors. 

We calculated the mortality rate in the 3 groups of patients, which was 

75.6% in Group 1, 47.4% in Group 2, and 46.5% in Group 3 (Figure 1) 

Regarding the evolution of renal function in Group 1, where we noted the 

survival of 11 patients (24.44%) (Table 1), it was favorable with complete 

recovery in 8 out of 11 patients (72.72% of cases). Only one patient 

(postpartum vascular NP) transitioned to chronic hemodialysis after the 

failure of specific treatment. The two patients with cardiorenal syndrome 

progressed to chronicity. 

In Group 2, 30 out of 57 patients survived; among them, 18 patients with 

a baseline creatinine clearance greater than 30 ml/min all regained their 

baseline renal function. In contrast, among the 12 patients with a baseline 

creatinine clearance less than 30 ml/min, only 1 patient showed partial 

recovery, and hemodialysis was discontinued for him. The remaining 

patients were all diagnosed with end-stage renal disease. 

Discussion:  

During our study, we found an overall mortality rate of 52.4%, which was 

higher compared to the overall mortality rate in the general population in 

Algeria, which was 2.5% during the same period [12]. This suggests that 

renal failure requiring dialysis is a significant risk factor for COVID-19-

related mortality. This finding is consistent with several published studies 

that have found that chronic kidney disease and acute kidney injury 

increase the risk of mortality in patients with COVID-19 [2]. Age was a 

significant risk factor for mortality. We found that the age of deceased 

patients (64.67 ± 13.19 years) was significantly higher than the average 

age of the studied population (61.34 ± 14.76 years) and the average age of 

survivors (57.68 ± 15.58 years). Male sex and the degree of lung 

involvement of COVID-19 on thoracic CT scan were also significant risk 

factors with p-values of 0.0006 and 0.00003, respectively. Medical history 

of type II and type I diabetes, cardiovascular disease, hypertension (HTN), 

respiratory disease, current cancer, as well as obesity, all constituted 

mortality factors with significance levels of p=0.01, p=0.02, p=0.21, 

p=0.23, p=0.39, p=0.35, p=0.15, respectively. Several published studies 

have analyzed the same risk factors for mortality in patients with COVID-

19 and have found a strong association between comorbidities and 

mortality. A meta-analysis of 42 studies, including 423,117 patients, found 

that acute kidney injury, underlying respiratory disease, diabetes, 

hypertension, cardiovascular disease, cancer, elevated D-dimers, as well 

as male sex, advanced age, current smoking, and obesity are clinical risk 

factors for a fatal prognosis associated with coronavirus [13]. Furthermore, 

the highest mortality was found in Group 1 at 75.6%. Acute kidney injury 

(AKI) is a major factor in mortality found in several studies. A study 

conducted in the United States on 9,657 patients in 13 hospitals compared 

in-hospital mortality rates among patients without AKI, with AKI stages 1 

to 3 not requiring dialysis, and AKI stage 3 requiring dialysis, with 

mortality rates of 7.3%, 46.4%, and 79.3%, respectively [14]. The 

development of AKI is associated with disease severity, longer hospital 

stays, and high mortality [15]. The analysis of results from our AKI 

patients who survived (11 out of 45) revealed that there was another cause, 

other than COVID-19, that could explain this AKI (see Table 2), and in 

fact, 100% of patients who experienced AKI directly linked to COVID-19 

all died. It is noteworthy that among the survivors in this group, the lung 

involvement of COVID-19 was either mild or absent (see Table 2), which 

could explain the better prognosis of these patients. Group 2 exhibited a 

mortality rate of 47.4%. No published study has calculated this mortality 

rate to compare our results, but according to a study conducted in China, 

hypertension (HTN) and type II diabetes, which are the main causes of 

chronic kidney disease (CKD), along with the cardiovascular risk they 

pose, are risk factors for exacerbating COVID-19 pathology [16]. Acute 

kidney injury (AKI) superimposed on CKD is a significant predictor of 

poor prognosis in COVID-19 patients, more so than the baseline level of 

CKD [17]. Among the survivors in Group 2, all 18 patients who had a 

baseline creatinine clearance > 30 ml/min were successfully weaned off 

hemodialysis, compared to only one patient out of the 12 patients with a 

baseline creatinine clearance < 30 ml/min who could be weaned off. The 

rest of them transitioned to chronic hemodialysis. This result suggests that 

the patient's baseline creatinine clearance was a determining factor in the 

renal function evolution of COVID-19 patients. Further studies are needed 

to confirm this result. Finally, among the chronic hemodialysis patients 

(Group 3), we noted a mortality rate of 46.5%, comparable to that of Group 

2. A study in Turkey found that the difference in mortality between CKD 

and HD was not significant when comorbidities and the severity of 

COVID-19 were comparable [18]. However, this rate is high compared to 

previous study results. A study in the United States found a mortality rate 

of 24.9% [19], while another study in China found a mortality rate of 

25.5% [20]. Further studies are therefore necessary to explain this 

difference. 

Conclusion:  

Our study found that patients with kidney disease requiring dialysis are at 

a high risk of mortality associated with COVID-19 regardless of the type 

and/or stage of their kidney disease, but this risk is particularly pronounced 

in cases of severe acute kidney injury (AKI). The baseline creatinine 

clearance of CKD patients is a determining factor for renal function 

evolution in chronic kidney disease patients post-COVID-19. 
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