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1.INTRODUCTION:
The impact of COVID19, caused by severe acute respiratory syndrome 
coronavirus 2( SARS-CoV-2) may present with more severe disease 
course in patients with chronic kidney disease. Although the outcomes 
in maintenance hemodialysis patients  still remain unclear, an earlier 

1,2  small case series by Wang et al suggests a milder course.
Management of maintenance hemodialysis patients in the context of 
an epidemic poses several challenges- in the form of transportation to 
dialysis centres, waiting in crowded places before dialysis session and 
increased risk of poor outcomes, as most of them are of old age and 

3 have co-morbidities.  Though the preventive and isolation measures 
carried out in hemodialysis units will decrease the spread of the virus, 
little is known about the characteristics of the disease in this 

4-7population . With increasing number of infected patients every day, 
this study is aimed to address the pattern of presentation, associated 
comorbidities and short-term outcomes of COVID19 in ESRD 
patients undergoing hemodialysis in a tertiary care hospital.

2.Aim and objectives  
2.1. Aim: To study the clinical symptoms, laboratory prole and short- 
term outcomes in COVID19 infection in ESRD patients undergoing 
hemodialysis.

2.2. Primary objective: To assess the predominant clinical symptoms 
and laboratory parameters in ESRD patients diagnosed with 
COVID19 infection, undergoing hemodialysis.

2.2.3. Secondary objective:  To evaluate the in-hospital mortality in 
this population.
 
3. Material and methods: 
3.1. Study design:
This study was an observational, prospective single centre study 
conducted between June 2020 and  December 2020.The study was 
initiated after obtaining  Institute Ethics committee approval in the 
department of Nephrology.Patients were informed about the study and 

written, informed consent was obtained from individual participants. 
The study was conducted in accordance with the principles of 
Declaration of Helsinki and the Good Clinical Practice guidelines of 
International Conference on Harmonization.

3.2. Patient eligibility criteria:
Adult CKD patients (aged 18 and above but less than 65 years) of either 
sex who were diagnosed with COVID19 infection (RT-PCR positive) 
undergoing hemodialysis at our centre, were recruited for 
participation. We included patients who were on maintenance 
hemodialysis in other centres, yet got referred to our  centre during rst 
wave of COVID. We excluded patients with conrmed diagnosis of 
COVID19 who required hemodialysis for the treatment of acute 
kidney injury, patients undergoing peritoneal dialysis, who required 
invasive ventilation at the time of admission or during hospital stay and 
patients who were admitted in intensive care setting.

3.3. Study procedure:
Patients with laboratory conrmation of COVID19 infection (RT-
PCR) were recruited in this study. Patients were tested for COVID19 

0based on symptoms such as history of fever>38  C, cough, 
breathlessness and onset within the last 10 days. Demographic data, 
clinical features, laboratory results, radiological data, treatment and 
mortality rates were registered. Blood examinations included 
complete blood count, and serum biochemistry (including renal and 
liver function tests). Laboratory parameters were measured at the time 
of admission. During hospital stay, all patients received two four-hour 
dialysis sessions per week with polysulfone dialysers with  medium 

2 efciency with surface 1.3 m and with standard hemodialysis 
machines. Dialysis prescription was individualized according to 
patient previous regimes and evolution during admission. 

3.4. Statistical Analysis:
Data was analysed using SPSS version 20.0. A p value of <0.05 was 
considered to be signicant. Parametric data was expressed as mean ± 
SD, non parametric data as median (interquartile range), categorical 
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data was expressed as number (percentage). Chi square test was used to 
analyse categorical data, Independent T test was used for continuous 
variables following normal distribution and Mann Whitney U test for 
data not following normal distribution.

4. RESULTS:
We identied 126 patients with ESKD on dialysis, who were 
diagnosed with COVID-19 infection. The median age of our study 
population was 53  years with male predominance, n=91 (72.2%). A 
total of 57 (45.2%) patients were smokers, while 32 (25.4%) patients 
consumed alcohol. Of the entire study population, 89 (70.6%) patients 
were hypertensives, 48 (38.1%) patients were known diabetics and 13 
(10.3%) patients had pre-existing chronic obstructive pulmonary 
disease (COPD). Among the presenting complaints, 78 (61.9%) 
patients had fever, 69 (54.8%) patients presented with cough, 62 
(49.2%) patients had dyspnoea, 102 (81%) patients presented with 
fatigue and 51 (40.5%) patients had myalgia. Less commonly, 13 
(10.3%) patients presented with diarrhoea and 16 (12.75 %) patients 
had anosmia. Ninety-three (85.5%) patients had involvement of lungs 
as evidenced by CT imaging, as either unilateral or bilateral ndings at 
the time of admission. Of the 126 patients, 101 (80.2%) patients 
required non-invasive ventilator support. Forty three (34.12%) 
patients were initiated on hemodialysis for the rst time during this 
hospital stay, when they presented with features of uremia, such as 
acute encephalopathy, volume overload, pulmonary edema.
 
On analysing the study population, based on in-hospital mortality, 
mean age among both the groups were comparable. (Table 1). There 
was no statistical difference in the prevalence of hypertension, 
diabetes and COPD between the survivors and non-survivors. Neither 
smoking nor alcohol consumption were found to have an effect on 
mortality. 

With respect to the presenting complaints, the number (percentage) of 
patients presenting with fever among the survivor and non-survivor 
groups were 53 (58.9 %) and 25 (69.4 %) respectively.  Eighteen 
(20%) patients in survivor and 8(22%) in non-survivor group 
presented with diarrhea. Anosmia was documented in 10 (11%) and 6 
(16.7%) among the survivor and non-survivor groups respectively. 
Myalgia was reported in 33 (36.7%) and 18 (50%) among the survivor 
and non-survivor groups respectively. There was no statistical 
difference between the two groups with respect to fever, diarrhoea, 
anosmia and myalgia. Cough and dyspnea was found to be 
signicantly higher (p<0.001) in non-survivor group, with all 36 
(100%) patients in non-survivor group having the symptoms 
compared to 33(36.7%) patients having cough and 26 (28.9%) patients 
having dyspnea in the survivor group. However, fatigue was found to 
be signicantly higher in survivor compared to non-survivor group 
(93.3% vs 50%, p<0.001). Chest imaging, using computed 
tomography showed either unilateral or bilateral ground glass 
opacities in 57 (63%) patients in survivor group, whereas 36 (100%) 
patients who belonged to the non-survivor group had imaging changes 
at the time of admission.

On analysing the laboratory prole at the time of admission, the 
median (IQR) haemoglobin among survivors was 8.4 (2) gm% and 
among the non survivors it was 8.4 (2.3) gm%. The median platelet 
count was 2.23 lakhs per cu.mm  in survivor group compared to  1.9 
lakhs per cu.mm in the non-survivor group. Though, neutrophil- 
lymphocyte ratio (NLR) was elevated (more than 3.7) in  23(63.9%) 
patients belonging to the non- survivor group, it was not found to be 
statistically signicant (p=0.018). Overall, between survivors and 
non-survivors , values of random blood glucose (124.5 mg/dL vs 123 
mg/dL; p= 0.20), blood urea (77 mg/dL vs 96.5 mg/dL; p=0.26), serum 
creatinine ( 6.5 mg/dL vs 7.5 mg/dL; p=0.11), serum sodium 
(137.2±4.2 mEq/dL vs 137.1±4.4 mEq/dL, p=0.88), potassium (5.7 
mEq/dL vs 5.7 mEq/dL; p=0.95), chloride ( 99 mEq/dL vs 99 mEq/dL, 
p=0.37) and bicarbonate ( 15±3.1 mEq/dL vs 15.7±3.3  mEq/dL, 
p=0.27) were not found to be statistically signicant. Among the liver 
function tests, the values of total protein (mg/dL) and serum albumin 
(mg/dL) were statistically signicant (median, 5.7 vs 5.8 ; p=0.007) 
and ( median, 3.8 vs 3.9; p=0.006) between survivors and non-
survivors. Of the study population, the percentage of patients who 
were required non-invasive form of ventilation ,at the time of 
admission was 72.2% (65 patients) in survivor group vs 100% (36 
patients) in the non-survivor group, which was statistically signicant 
(p<0.001). And 30% (27 patients) in survivor group vs 44.4% (16 
patients) in non-survivor group were newly initiated on hemodialysis, 
but the value was not statistically signicant. In the non-survivor 

group, patients died at a median time interval of 6 days (IQR:  4-14) 
from the time of admission.

Table 1: Comparison of characteristics among survivors vs non-
survivors

*values expressed as mean± SD, Independent sample t test was used 
for analysis

#values expressed as median (IQR), Test of analysis -Mann whitney U 
test

**values expressed as number (percentage), Test of analysis-chi 
square test

5.DISCUSSION:  
SARS-CoV-2 infection has proven to be a challenge to the healthcare 
system all over the world. With new information emerging everyday, 
along with the immunocompromised nature high degree of 
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Sr.
No.

Parameter Survivors 
(n=90)

Non-survivors 
(n=36)

P value

Patient demographics
1 # Age (in years) 53 (17) 55 (14) 0.3
2 Gender**

Males
Females

25 (27.8)
65 (72.2)

10 (27.8)
26 (72.2)

1.0

3 Smokers** 39 (43.3) 18 (50) 0.55
4 Alcohol consumers** 25 (27.8) 7 (19.4) 0.37
5 COPD** 7 (7.8) 6 (16.7) 0.19
6 Hypertension** 66 (73.3) 23 (63.9) 0.38
7 Diabetes mellitus** 31 (34.4) 17 (47.2) 0.22

Presenting complaints
8 Fever** 53 (58.9) 25 (69.4) 0.31
9 Cough** 33 (36.7) 36 (100) <0.001
10 Dyspnoea** 26 (28.9) 36 (100) <0.001
11 Fatigue** 84 (93.3) 18 (50) <0.001
12 Diarrhoea** 18 (20) 8 (22.2) 0.81
13 Anosmia** 10 (11) 6 (16.7) 0.39
14 Myalgia** 33 (36.7) 18 (50) 0.22

Chest imaging
15 Ground glass 

opacities**
57 (63) 36 (100) <0.001

Laboratory investigations
16 #Haemoglobin (gm/dL) 8.4 (2) 8.4 (2.3) 0.79
17 NLR elevated** 36 (40) 23 (63.9) 0.018
18 Platelet(lakhs per 

#cu.mm)
2.23 (1) 1.9 (1.2) 0.26

19 #Blood glucose(mg/dL) 124.5 (21) 123 (21) 0.20
20 #Blood urea (mg/dL) 77 (108) 96.5 (107) 0.26
21 Serum creatinine 

#(mg/dL)
6.5 (6.2) 7.5 (7.5) 0.11

22 Sodium (mEq/dL)* 137.2± 4.2 137.1± 4.4 0.88
23 #Potassium (mEq/dL) 5.7 (0.9) 5.7 (1.6) 0.95
24 Bicarbonate 

(mEq/dL)*
15± 3.1 15.7± 3.3 0.27

25 #Chloride (mEq/dL) 99 (7) 99 (7) 0.37
26 Total bilirubin 

(mg/dL)#
0.6 (0.3) 0.6 (0.2) 0.78

27 Direct Bilirubin 
#(mg/dL)

0.4 (0.3) 0.4 (0.3) 0.26

28 #Total Protein (mg/dL) 5.7 (0.4) 5.8 (0.6) 0.007
29 Serum albumin 

#(mg/dL)
3.8 (0.3) 3.9 (0.5) 0.006

30 Serum alanine 
transaminase  (IU/L)*

30.2± 7.8 30.9± 7.4 0.19

31 Serum aspartate 
transaminase (IU/L)*

20± 4.6 21.3± 5.4 0.63

Requirement of non-invasive ventilation
32 Ventilated patients** 65 (72.2) 36 (100) <0.001

Hemodialysis
33 Median sessions of 

hemodialysis#
3 (2) 2 (2) 0.01

34 New induction of 
hemodialysis**

27 (30) 16 (44.4) 0.14
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comorbidities in patients with chronic kidney disease, make them 
8highly vulnerable population to the disease . Herein, we describe our 

early experience with COVID infection in ESKD patients in a 
developing nation with resource constraints. 

At our dedicated in-patient dialysis unit, all patients wore surgical or 
N95 masks throughout their entire dialysis sessions, if they were not on 
non-invasive ventilator support. The care providers including the 
technicians and physicians wore personal protective equipment 
throughout the dialysis session and were under quarantine for a period 
of seven days, after working for a week in the dialysis unit, and to 
return to work, had to test negative by COVID-19 RT-PCR, so as to 
ensure minimal spread of infection through the care-providers at the 
hospital. 

Ferrey et al, described atypical presentation of COVID-19 infection in 
9a hemodialysis patient, who presented with gastrointestinal distress.  

However, similar to the general population, the most common 
presenting symptoms were fever (61.9%), cough (54.8%), dyspnea 
(49.2%), fatigue (81%)  and myalgia (40.5%) in our study as well. 
Majority of the study population (86.5%) had ndings in CT chest 
imaging at the time of admission. Also, 36 (100%) patients who 
belonged to the non-survivor group had ndings on chest imaging 
compared to 57 (63%) patients belonging to the survivor group, which 

10was statistically signicant.  

In a study by Mutinelli-Szymanski P, elevated neutrophil-lymphocyte 
ratio at day 7 was found to be a prognostic marker for predicting severe 
course of COVID in hemodialysis patient. But, in our study, though the 
NLR was elevated in non-survivor group (63.9%) compared to the 

 11survivor group (40%), it was not found to be statistically signicant.  
Thus NLR at day one of admission may not predict severity of the 
infection as did on day 7 in other studies. The biochemical parameters 
of random blood glucose, urea, serum creatinine and electrolytes did 
not differ much between the survivor and non-survivor groups. 
Though, there was statistical difference between the values of serum 
albumin and total protein in the survivor and non-survivor group, it 
may not have a clinical relevance, as most ESRD patients are 
malnourished and hence there could have been a low median value of 
serum albumin and total protein.

About three fourths of the patients (71.4%) in our cohort were 
discharged by the end of follow-up, which was a median of 8 days after 
admission. During the study period, a total number of 6112 
hemodialysis sessions had taken place catering to the needs of chronic 
kidney disease patients, out of which, a total of 385 sessions was done 
for COVID infected patients at our centre. This means that the patients 
in the study population required a median of two dialysis sessions 
during their hospital stay, which may be less overall, however it 
represented our contribution to the need of hemodialysis at a time, 
during which there was reluctance of many outpatient dialysis units to 

12  treat COVID infected patients. The inclusion of these outpatient 
dialysis patients from other centres could also be  reason for the high 
mortality in our cohort. There was a 100% mortality in patients who 
were ventilated compared to 72% who did not require ventilator 
assistance. The difference is found to be statistically signicant 
p<0.001. 

Also, 43 (34.12%) patients were initiated on hemodialysis for the rst 
time during this hospital stay, which emphasizes the need for repeated 
education regarding the  appropriate measures to be taken in chronic 
kidney disease patients, who are highly vulnerable to infection in view 
of their immunocompromised state. In our study, we had high overall 
morality of 28.5%, which could have been inuenced by the 
participation of maintenance dialysis patients referred from other 
hemodialysis units. However, the high mortality could be not 
extrapolated to those who were admitted in intensive care units or 
patients who were treated with invasive ventilation.

Limitations of our study were that we did not involve patients who 
required invasive ventilation, or patients admitted to the ICU setting. 
Since our study setting is in the background of a large public hospital, 
inammatory markers such as C-reactive protein, serum ferritin, 
serum lactate dehydrogenase, Interleukin-6 were not included in the 
analysis as it could not be performed uniformly in all patients.

In conclusion, ESRD patients with COVID infection showed high 
mortality, especially those who required ventilatory assistance. This 
study emphasizes that the need for dedicated dialysis centres, as to 

avoid delay in the regular schedule of patients who get dialysed on 
outpatient basis otherwise, as it may add up to the mortality and also 
regarding educating the “high-risk” chronic kidney disease patients 
about the infection control measures to prevent the spread of infection.
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