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A B S T R A C T  

 
Background: WHO declared Covid-19 a pandemic disease; although 80% of patients with CoV-2 infection have no or 

mild symptoms, the remaining 20% of patients develop complications. In patients undergoing dialysis, mortality could 

be higher than that in the general population. This study was conducted to assess the frequency, clinical presentation, 
and outcome of COVID-19 infection in patients of end-stage renal disease (ESRD) on maintenance hemodialysis. 
Methodology: This Cross-sectional study was conducted at Department of Nephrology, Jinnah Postgraduate Medical 
Centre, Karachi, from April to September 2020. This study included 130 patients of either gender of End-Stage Renal 
Disease on maintenance hemodialysis for at least 3 months. Two Samples for COVID-19 PCR were taken through nasal 
swab. Blood samples were collected for hemoglobin level, total and differential leucocyte count, platelet count, intact 
Parathyroid hormone, vitamin D level, Urea, Creatinine, ferritin, transferrin saturation, procalcitonin, D-Dimer, C-
reactive proteins, and lactate dehydrogenase.  Radiological assessment was done by X-ray Chest. Urea reduction ratio 
and single pool Kt/V was used for assessment of adequacy of hemodialysis.  
Results: Out of 130 patients on hemodialysis, COVID-19 was detected in 52 patients, of which males were 69.2% and 
females were 30.8%. The most common presentation was shortness of breath (28.8%), followed by cough (19.2%). 
Home isolation was advised to 38.5% while noninvasive ventilation was given to 34.6%. Mechanically ventilated patients 
were 26.9%. There were 63.5% patients who recovered and were discharged from the hospital or home-isolated, while 
19 patients died (36.5%). 
Conclusion: COVID-19 pandemic has high chances of infection with increased mortality in people with chronic diseases, 
especially those having ESRD on hemodialysis. This spread of infection can be hampered with standard measures of 
disinfection in centers, social distancing in patients, and the use of a face mask. 
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I n t r o d u c t i o n  
 

In December 2019, a new viral infection emerged 

from the Wuhan city of China by causing Severe 

Acute Respiratory Syndrome (SARS). Novel 

Coronavirus (COVID-19) is a new strand of the 

coronavirus family (SARS-CoV-2) that came out as a 

new challenge for humanity. It was declared as a 

pandemic by the World Health Organization on 11th 

March 2020. Up till now, millions of people have 

been affected by the pandemic directly and as of 

now (22nd January 2021), around 96 million people  

have been diagnosed with COVID-19 worldwide. Out 

of them, two million deaths have been reported. In 

Pakistan, this counts to 52,9000 cases, with around 

11,000 deaths.1,2 

COVID-19, is usually asymptomatic (60-80%), but 

may present with pneumonia (15%), or respiratory 

distress leading to intensive care admission (3-5%).3 

Some documented symptoms include fever, sore 

throat, body aches, cough, shortness of breath, 

pulmonary hemorrhages, and multi-organ failure.  

When severe, it leads to sepsis, SARS, and cytokine 

release syndrome (a fatal condition that leads to 

death with a mortality rate of around 1.4-8%).4 

Currently, the gold standard test for diagnosis is 

Real-time PCR (Reverse Transcription Polymerase 

Chain Reaction) that detects viral RNA, by taking 

upper respiratory tract swabs. However, multiple 

laboratory tests (like C-reactive protein, D-Dimer, 

Procalcitonin, Ferritin, Lactate Dehydrogenase) and 

radiological investigations (like X-ray, 

Ultrasonography, and High-resolution computerized 

tomography) are carried out to assess the disease 

severity and outcomes.5  

The old-age population, especially those with 

comorbid conditions (like Diabetes mellitus, chronic 

kidney disease, ischemic heart diseases, chronic lung 

diseases, obesity, and hypertension) are at a higher 

risk of being infected, and that too with poor 

prognosis.6,7 Further, patients undergoing 

maintenance hemodialysis  are at a greater risk of 

infection as compared to general population due to  

in-center dialysis or frequently traveling to 

hemodialysis centers, and lack of social distancing.8,9  

Moreover, patients with end-stage renal disease 

(ESRD) are immunocompromised and their 

comorbidities (like Diabetes mellitus, Hypertension, 

ischemic heart diseases, renal stone diseases, or 

multiple myeloma), put them at higher risk.10 

The largest data from Wuhan by Xiong F et al. 

included 7154 patients undergoing hemodialysis, of 

which 154 had laboratory-confirmed COVID-19. 

Cardiovascular disease and hypertension were the 

most common comorbid conditions (68.7%) among 

those patients. Only 51.9% of patients manifested 

with fever, while 21.4% remained 

asymptomatic.11Another study from China by Wun J 

et al. stated that fatigue was the most common 

symptom (59%) in hemodialysis patients with 

COVID-19, followed by dry cough (49%) and fever 

(47%) respectively.12 

COVID-19 in-patients with ESRD undergoing 

hemodialysis have a variable presentation and 

mortality. In Europe, reported mortality is around 15 

to 20%, highest  in Italy 23.6%, while in Spain 

mortality rate is 12.8%13 and 28% mortality reported 

in the United States of America.14 

This study will give the baseline information about 

the frequency, clinical presentation, and outcome of 

COVID-19 infection in patients of end-stage renal 

disease (ESRD) on maintenance hemodialysis in our 

setting. Further, the findings will help to evaluate 

the preventive measures for Covid-19 taken among 

high-risk patients and help the policy makers in 

devicing strategies. 

 

M e t h o d o l o g y  
 

This cross- sectional study was conducted at the 

Department of Nephrology, Jinnah Postgraduate 

Medical Centre, Karachi, Pakistan from April to 

September 2020. Ethical approval was taken from 

the institutional ethical review board and patients 
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were enrolled in this study from the Dialysis unit of 

the department after taking informed written 

consent. All the male and female patients with ESRD 

on regular hemodialysis, at least once a week for at 

least three months and aged between 14 years to 70 

years were included. Patients of acute kidney injury 

were excluded from the study. The calculated 

sample size was 130 by Open Epi version 3 at 95% 

confidence level and anticipated frequency 50%. The 

patients’ information regarding primary cause of 

renal failure and comorbid conditions was noted. 

Clinical signs and symptoms like fever, cough, sore 

throat, body aches, and shortness of breath were 

assessed and marked on a pre-designed Performa. 

Blood samples were collected for Hemoglobin level, 

intact Parathyroid hormone, Vitamin D, Urea and 

Creatinine, Ferritin, Transferrin saturation, 

Procalcitonin, D-Dimer, C-reactive protein, and 

Lactate dehydrogenase. Radiological imaging was 

done with an X-ray chest AP view only due to the 

limitation of access for computed tomography (CT). 

Adequacy of hemodialysis was calculated as urea 

reduction ratio (URR) and single pool (Sp) Kt/V 

(where Kt/V shows dialysis adequacy by 

incorporating dialyzer clearance of urea-K, dialysis 

time-t, and volume of distribution of urea-V). 

Dialysis weekly schedule, duration, and the access 

used were also noted. 

After the diagnosis of COVID-19 infection, in the first 

patient, at our hemodialysis center, with persistent 

shortness of breath, a strict screening and triage 

system was implemented. Patients were screened 

for symptoms of COVID-19 before initiating 

hemodialysis. A mandatory checking of body 

temperature was also done before shifting the 

patient for hemodialysis in unit. Overall, screening 

by nasopharyngeal swab was carried out after the 

diagnosis of two other patients. A total of 130 

patients of ESRD on hemodialysis were assessed for 

clinical features of COVID-19. Two samples were 

taken as swabs from the nasopharynx for RT-PCR 

and COVID-19 was diagnosed as per results. 

Management details were listed as home isolation, 

hospitalization, and mechanical ventilation 

according to the severity of clinical features. During 

the home isolation, no specific treatment was given 

but family was counselled for close observation of 

any worsening of symptom. While, outcome 

parameters were noted as discharge from the 

hospital (according to the hospital’s discharge 

protocol and asymptomatic) and death. 

Data was analyzed with IBM SPSS Version 21.  

Continuous variables like laboratory parameters and 

dialysis parameters were recorded as mean with 

standard deviation, while categorical variables like 

causes, co morbidity, clinical features, radiological 

findings, weekly schedules, dialysis access, 

management plans, and outcomes were recorded in 

frequency and percentages. Cross-tabulation was 

done to find the outcome according to the different 

variables. Chi square test was applied to find 

significant association between categorical variables 

while student t-test was used to compare means of 

different continuous variables. Statistical 

significance was set at a p-value less than 0.05. 

 

R e s u l t s  
 

In total of 130, COVID-19 was confirmed in 40% 

(n=52) patients, out of them males were 69.2% 

(n=36) and females were 30.8% (n=16) with a mean 

age of 45.90 ±14.33 years. Diabetes Mellitus (DM) 

was found to be the most common cause of ESRD 

(40.4%), followed by hypertension (19.2%). 

Shortness of breath was the most common active 

complaint in these patients (28.8%), followed by 

cough (19.2%) and sore throat (17.3%). X-ray chest 

revealed bilateral ground-glass opacification in 

28.8%, local patchy shadow in 28.8% and bilateral 

patchy shadow in 25% patients, while X-rays were 

normal in 17.3% (Table 1). 
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Table I: Causes of the end-stage renal disease and 
clinical features of covid-19 (n=52) 

 Frequency Percentage 

Primary Cause Of 
ESRD 

  

Diabetes mellitus 21 40.4% 

Hypertension  10 19.2% 

Chronic 
glomerulonephritis 

8 15.4% 

Bilateral small size 
kidneys 

7 13.5% 

Renal stone 4   7.7% 

Multiple Myeloma 1  1.9% 

Contrast induced 
Nephropathy 

1 1.9% 

Symptoms   

Shortness of breath 15 28.8% 

Fever 11 21.2% 

Cough 10 19.2% 

Sore throat 9 17.3% 

None 
(asymptomatic) 

6 11.5% 

Diarrhea 1 1.9% 

Radiological 
findings (X-ray) 

  

Bilateral ground-
glass opacification 

15 28.8% 

Local patchy 
shadow 

15 28.8% 

Bilateral patchy 
shadow 

13 25% 

Normal 9 17.3% 

 

Patients’ hemodialysis characteristics are given in 

Table 2, while the laboratory investigations are listed 

in table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

Table II: Patient hemodialysis characteristics (n=52) 

 Frequency Percentage 

Session-week 

Thrice per week 29 55.8% 

Twice per week 20 38.5% 

Once per week 3 5.8% 

Access for Hemodialysis  

Arteriovenous 
fistula 

35 67.3% 

Tunnel catheter 7 13.5% 

Non Tunnel 
catheter 

6 11.5% 

AV Graft 4 7.7% 

 Mean Standard Deviation 

Hemodialysis Adequacy parameters 

Duration (years) 3.75 1.466 

Urea reduction 
ratio (%) 

66.345 4.057 

Sp Kt/V 1.155 0.125 

Abbreviations: Sp Kt/V: Single pool Kt/V where Kt/V 

shows dialysis adequacy by incorporating dialyzer 

clearance of urea (K), dialysis time (t), and volume of 

distribution of urea (V) 

 
Table III: Laboratory tests (n=52) 

 Mean ± Standard 

deviation 

Lactate dehydrogenase 

(U/L) 

596.269 ± 273.091 

C-reactive protein (mg/L) 106.794 ± 50.833 

Procalcitonin (ng/mL) 2.991± 2.458 

D-Dimer (µg/ml) 2.5173± 1.905 

Creatinine (mg/dL) 7.35 ± 1.833 

Albumin (mg/dL) 2.898 ±0.238 

Intact parathyroid 

hormone (pg/dL) 

692.63 ± 559.98 

Vitamin D (ng/dL) 17.041 ± 6.643 

Ferritin (ng/ml) 665.26 ± 468.433 

Hemoglobin (g/dL) 10.1758 ± 1.480 

WBC (x109/L) 14.53 ± 5.42 

Platelets (x109/L) 211.53 ± 83.13 

Lymphocytes (x109/L) 1.38 ± 0.692 

Aspartate 

aminotransferase (U/L) 

36.50  ± 10.85 

Alanine transaminase 

(U/L) 

39.21  ± 11.569 
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There was significant association between gender 

and outcome with more females being discharged 

and males expired. There was significant association 

between primary cause of ESRD and outcome of the 

patient with more deaths reported among those 

having contrast induced Nephropathy and renal 

stone being primary cause of ESRD. 

Home isolation was advised to 20 (38.5%) patients, 

while noninvasive ventilation was given to 18 

(34.6%). Mechanically ventilated patients were 14 

(26.9%). Out of them, 33 (63.5%) patients recovered. 

While nineteen patients expired (36.5%), All those 

patients who were mechanically ventilated (n=14) 

expired, and there was significant association 

between action taken and outcome of the patient. 

More deaths reported among those who were 

mechanically ventilated as compared to non-

invasive ventilation and home isolation.(p=0.001) 

D i s c u s s i o n  
 

Although the Coronavirus family, i.e. SARS-CoV-2, 

SARS-CoV, and MERS-CoV, have caused major health 

issues in this century, COVID-19 (SARS-CoV-2) 

proved most serious of all.15 Hemodialysis patients 

are at an increased risk of infection. However, data 

about these patients is limited. In our study, among 

130 patients on maintenance hemodialysis,40% 

were found to have  COVID-19 infection, out of 

which 36.5% expired.  

In our study, diabetes mellitus was the most 

common primary cause of end stage renal disease 

and possibly a risk factor for COVID-19 (40.4%), 

followed by hypertension (19.2%), while chronic 

glomerulonephritis was found in 13.4%. In 

comparison, a multicenter study from China 

reported unknown etiology in 29.4%, chronic 

glomerulonephritis in 21.6%, and hypertension in 

21.6%.16 Moreover, the Chinese Centers of Disease 

Control and Prevention estimated the mortality rate 

of COVID-19 patients with cardiovascular disorders, 

diabetes, chronic respiratory disease, and 

hypertension as 10.5%, 7.3%, 6.3%, and 6.0% 

respectively.17 

Shortness of breath was the main clinical 

presentation in our study population (28.8%), this 

may be due to COVID-19 pneumonia superimposed 

on damaged or lungs with recurrent volume 

overload. It was also reported as the most common 

symptom from Spain by Goicoechea M et al.3 Other 

clinical symptoms in our study like cough and sore 

throat were found in 22.2% each, while fever was 

found in 18.6%. A multicenter study from Italy by 

Alberici F et al. reported fever (68%) as most 

common symptom, followed by shortness of breath 

in 25%, and cough in 23%.18 

On radiological investigation with X-ray chest, we 

found bilateral ground-glass opacification as the 

most common finding (28.8%), followed by local 

patchy shadow (28.8%), while in 17.3% of patients, 

imaging was normal. Goicoechea M et al. from Italy 

Table IV: Association of outcome according to various 
factors and action taken (n=52) 

 Outcome Total p-
Value Discharge 

(n=33) 
Expired 
(n=19) 

 Gender     

Male 21 15 36 0.249 

Female 12 4 16 

 Primary 
Cause of 

ESRD 

    

Diabetes 
mellitus 

10 11 21  
 
 
 
 
 

0.06 

Hypertensi
on  

9 1 10 

Chronic 
glomerulo
nephritis 

6 2 8 

Bilateral 
small size 
kidneys 

6 1 7 

Renal 
stone 

1 3 4 

Multiple 
Myeloma 

1 0 1 

Contrast 
induced 

Nephropat
hy                         

0 1 1 
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reported bilateral peripheral ground-glass 

opacification in 61%, unilateral lung involvement in 

19%, and normal radiology in 19%. Similarly, Wu J et 

al. when assessed the COVID-19 patients on 

hemodialysis, quoted that on CT, there was bilateral 

ground-glass opacification in 82%, unilateral lung 

disease in 10%, and normal imaging in 8%.12 

Most of the patients with mild disease were advised 

home isolation (38.5%). Intensive care unit 

admission with mechanical ventilation was given to 

26.9%, while the remaining (34.6%) were 

hospitalized with noninvasive positive pressure 

ventilator support. In Wuhan, results showed that 

most patients (84%) were on simple oxygen therapy, 

25% received noninvasive ventilation, while 

mechanical ventilation was given to 6%.12 

As for an outcome of COVID-19 positive 

hemodialysis patients in our study, 63.5% were 

discharged after becoming asymptomatic and RT-

PCR negative. The 36.5% patients expired, most of 

them were on mechanical ventilation in intensive 

care units. In results by La Milia V et al. from 

Lombardy Italy, 13 patients out of 25 expired (52%), 

while 28% were discharged and sent home 

asymptomatic.12 

Similar results were given by jiaH Ng, who reported 

31.7% in-hospital mortality of covid-19 hemodialysis 

population19. They also found that hypertension and 

medications for hypertension are associated with 

increased mortality. 

We have found higher mortality in patients who 

required mechanical ventilation (p=0.000), while 

there was no significant association noted with 

other factors like CRP, lymphopenia, LDH or ferritin 

level as found in other studies from turkey20 and by 

Anthony in Columbia university hospital.21 

Our study is limited by small sample size, single-

centeredness, and lack of HRCT chest facility. Large 

multicenter studies are required to find out the 

clinical and laboratory effects of COVID-19 in this 

specific population.  

 

 

C o n c l u s i o n  
 

Population with end stage kidney disease is  

susceptible to Covid-19 infection with high rates of 

morbidity and mortality compared with general 

population.  

 

Recommendations 
 

Strict adherence to the preventive measures is 

necessary in order to halt the transmission of COVID-

19 infection in end stage kidney disease patients, like 

use of personal protective gear for hemodialysis 

staff and patients, keeping one patient from other 

patient at a safe distance during hemodialysis, 

routine screening of the patients and medical staff, 

proper isolation and management of Covid-19 PCR 

positive patients and hemodialysis of COVID 19 ESRD 

patients in isolated and specific area reserved for 

these patients. 
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