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ABSTRACT 
 

Background and Aim: Coronavirus disease 2019 (COVID-19) in kidney transplant recipients 
(KTR) is associated with an increased risk of complications than in the general population. The 
double mutant variant of the coronavirus was responsible for the deadly second wave of the 
pandemic in India. So, we conducted this retrospective case study to look for the pattern and 
outcome of the hospitalized KTR affected with COVID-19 in our tertiary care center during the 
second wave.  
Study Design: This was single centre retrospective study. 
Place and Duration of Study: COVID-19 affected KTR admitted to Max Super Speciality Hospital, 
Saket, New Delhi during the second wave of the pandemic in the months of April and May 2021 
were included in the study. 
Materials and Methods: All the necessary data were taken from the computerised records. Clinical 
and biochemical characteristics of the survivors and non-survivors were studied. The factors 
associated mortality were analysed. 

Short Research Article 



 
 
 
 

Panigrahi et al.; AJRID, 9(1): 43-52, 2022; Article no.AJRID.81451 
 

 

 
44 

 

Results: Out of the 16 participants, all were males. The mean age of the population was 
52.50±14.39 years. Overall mortality was 31.3% (Five out of 16). The oxygen saturation at 
presentation, computed tomography severity scores (CTSS) and the level of inflammatory markers 
were significantly different between the groups (P<0.05). The ratio of absolute neutrophil count to 
absolute lymphocyte count (ANC/ALC) was significantly higher in the non-survivors. No difference 
was noted as far as vaccination status was concerned.  
Conclusions: Covid-19 during the second wave was more infectious and virulent than during the 
first wave. Higher CT severity score on presentation, raised inflammatory markers and a higher 
neutrophil to lymphocyte ratio should alert the clinician about the probable adverse outcome. 
Further large-scale multicentre studies are needed to accurately characterise the role of vaccines in 
the KTR population.  
 

 
Keywords: COVID-19; kidney transplant recipients; CT severity score. 
 

1. INTRODUCTION 
 
The new coronavirus disease 2019 (COVID-19) 
infection, which emerged in the Wuhan city, 
China, in December 2019, is one of the worst 
pandemics that are known to mankind. By July 
21, 2021, infections related to COVID-19 caused 
4101414 reported deaths worldwide [1]. In India 
the count was 419014 (1.34%) [2].

 
Recently, 

India experienced the worst ever pandemic that 
has affected the country almost after 100 years. 
There was a sharp surge in the daily positivity 
rate, increasing from 1.62% on 1st March 2021 
to around 20% on 13th May 2021 [3]. The SARS-
CoV-2 double mutant strain B.1.617, possessing 
the key structural mutations Glu484Gln and 
Leu452Arg in the spike protein, is highly 
infectious and is regarded as the central cause of 
the COVID-19 surge in India [4,5]. It affected 
largely the younger nonvaccinated population 
leading on to high morbidity and mortality. 
Patients with kidney transplants seem to be at 
particularly high risk for severe COVID-19 
disease. And there was a higher mortality in 
these kidney transplant recipients (KTR) during 
the second wave as compared to the first wave 
in India. However, data on this population during 
the second wave is lacking. So, we conducted 
this retrospective study to see the pattern and 
outcome of COVID-19 in KTRs during the 
second wave of the pandemic in a tertiary care 
centre in North India. 

 
2. MATERIALS AND METHODS 
 
This was single centre retrospective cohort 
study. This was approved by the institute ethics 
committee and consent was waived off as this 
was a retrospective study from the hospital 
records only. The primary objective was to study 
the clinical profile and outcome of COVID-19 

affected KTR admitted to the hospital during the 
second wave of the pandemic from 1

st
 April to 

31st May 2021. Secondary objective was to 
assess the factors associated with mortality in 
this population. The primary outcome was 
mortality among the participants. The study 
population comprised of KTRs aged 18 years 
and above irrespective of the duration of 
transplant who were being admitted in our 
hospital in the months of April and May 2021. 
Key exclusion criteria was baseline eGFR < 30 
ml/min/1.73 m2. The diagnosis of COVID-19 was 
confirmed by real-time reverse transcription 
polymerase chain reaction (RT-PCR) or 
Cartridge Based Nucleic Acid Amplification Test 
(CBNAAT) or Rapid Antigen Test (RAT) from 
nasopharyngeal (nasal) and oropharyngeal 
(throat) swab. Data of all the participants were 
taken from the case files. The population was 
divided into three groups according to the 
following criteria [6]. 
 

a. Mild: KTRs presented with mild symptoms 
including fever, cough, without shortness 
of breath or hypoxia, and uncomplicated 
upper respiratory tract infections. 

 

b. Moderate: Patients demonstrated clinical 
features of pneumonia including fever, 
cough, dyspnoea, hypoxia with oxygen 
saturation (SpO2) <94% (range 90%–94%) 
on room air, and respiratory rates of 24–
30/min. 

 

c. Severe: Patients had advanced signs of 
clinical pneumonia plus 1 of the following 
clinical criteria: respiratory rate >30/min, 
severe respiratory distress, and SpO2 
<90% on room air. 

 
All the blood investigations including the values 
of inflammatory markers (interleukin -6, c-
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reactive protein, ferritin, D-dimer) were noted. 
The CT severity scores were also                      
noted. 
 
Among the treatment protocol, supplemental 
oxygen was given in moderate and severe 
illness. Patients were shifted to intensive care 
units (ICU) if respiratory failure set in. All of our 
admitted patients were on triple drug 
immunosuppression with tacrolimus, 
antiproliferative (mycophenolate mofetil or 
azathioprine) and steroids. In all cases 
antiproliferative agent was stopped. Tacrolimus 
was continued (except in cases of very severe 
infection) with a target trough level of 5-7 ng/dl. 
In all cases, prednisolone was replaced with 
intravenous methyl-prednisolone or 
dexamethasone. Prophylactic anticoagulation 
with unfractionated or low molecular weight 
heparin was done in moderate and severe 
disease and those with high D-dimer levels or 
with other risk factors for deep vein thrombosis 
(DVT). Remdesivir was given in moderate and 
severe cases if felt needful by the treating doctor. 
Convalescent plasma was considered in patients 
with severe disease in cases of clinical 
nonresponse in the initial stage of this pandemic. 
However, this practice was stopped after it was 
discontinued from the practice guideline advisory 
by Government of India. The interleukin-6 (IL-6) 
receptor antibody tocilizumab was used in very 
selected cases with severe disease with highly 
raised IL-6 values.  Other supportive treatments 
were prescribed as per the treating clinician’s 
discretion.  
 
Data were analysed by SPSS version 25 and 
presented as mean (SD), median (IQR) and 
frequency (percentage). Categorical variables 
were compared in two groups by using Chi-
square/Fisher exact test as applicable. 
Continuous variables were compared by 
independent t test (following normal distribution) 
or Wilcoxon rank sum test (for skewed data) as 
applicable. A P value of < 0.05 was considered 
as statistically significant.  

 
3. RESULTS 
 
A total of 16 KTR affected with COVID-19 were 
included in this retrospective study. All the 
participants were male (100%). The other 
baseline demographic parameters of the whole 
cohort are shown in Table 1. 
 

Out of 16, five (31.25%) did not survive. The 
comparison of various important parameters 
between the nonsurvivors and survivors is shown 
in the following table. There was no significant 
difference between the groups as far as age, 
BMI, blood group types, induction agent types or 
associated co-morbidities are concerned. The 
oxygen saturation at presentation, CT severity 
scores, level of inflammatory markers were 
significantly different between the groups 
(P<0.005). ANC/ALC ratio was significantly 
higher in the nonsurvivors (Table 2). 

 
4. DISCUSSION 
 
The second wave that hit the Indian subcontinent 
was one of the worst disasters in the history of 
the country. The presentation was more severe 
as compared to the first wave. The morbidity and 
mortality were also higher [4,7]. The major hit of 
the second wave in India occurred in the months 
of April and May 2021. So, we studied the 
outcome of COVID-19 in KTR admitted in our 
institute during these two months period only [8]. 
All the admitted KTR were males. So, we could 
not assess the impact of gender on the mortality. 
The mortality rate reported in solid organ 
transplant recipients varies from 5-28% [9-13]. In 
a yet unpublished study from our institute the 
mortality rate recorded in this cohort during the 
first wave was 17.1%. Similarly, in an Indian 
multicentre study during the first wave mortality 
rate among KTR was 11.8% [14]. In the current 
study the mortality rate was found to be higher i.e 
31.3%. The proportion of KTR with severe 
disease was more (56.3% vs14%) as compared 
to the above Indian study conducted during the 
first wave of the pandemic [14].

 
It might be due to 

the more virulence nature of the mutant strain. 
Especially, the double mutated variant B.1.617 
was highly infectious and contributed to the 
exponential rise in cases [3,4].

 
It has got two 

important mutations, the E484Q and L452R in 
the receptor-binding domain (RBD) of the spike 
protein, which increases its angiotensin 
converting enzyme-2 (ACE2) receptor binding 
activity. This enhances the transmission 
capability of this variant leading to a greater 
spread and severity of the disease [5,15]. 
Because of these specific mutations in the spike 
proteins, the antibody binding capability is 
reduced. This additionally facilitates immune 
escape and confers increased virulence of the 
mutants [15]. 
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Table 1. Baseline parameters of the population 
 

Parameters Frequency (N=16) 

Age in years (Mean±SD) 52.50±14.39 
Males (N, %) 16, 100% 
Weight in Kgs (Mean±SD) 66.78±9.32 
Height in cms (Mean±SD)  163.63±7.96 
BMI in kg/m

2
 (Mean±SD) 24.97±3.27 

Blood Group (N, %) 
A 
B 
AB 
O 

 
1 (6.3%) 
8 (50%) 
1 (6.3%) 
6 (37.5%) 

Native Disease (N, %) 
Diabetic Nephropathy 
CGN 
PKD 
Unclassified 

 
5 (31.3%) 
3 (18.7%) 
0 
8 (50.0%) 

Comorbidities (N, %) 
DM 
Hypertension 
Hypothyroid 
CAD 

 
5 (31.3%) 
14 (87.50%) 
01 (6.3%) 
02 (12.5%) 

Induction Agent (N, %) 
rATG 
Basiliximab 

 
12 (75.00%) 
04 (25.00%) 

ABO incompatibility (N, %) 03(18.8%) 
History of prior Rejection (N, %) 02 (12.5%) 
PTDM (N, %) 05 (31.3%) 
Baseline creatinine in mg/dl (median, IQR) 1.25(1.10-1.90) 
Presentation creatinine in mg/dl (median, IQR) 1.80(1.15-3.17) 

Symptoms at presentation (N, %) 
Fever 
Cough 
Shortness of breath 

 
14 (87.5%) 
08 (50.0%) 
12 (75%) 
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Parameters Frequency (N=16) 

Loose stool 2 (12.5%) 

Oxygen saturation at presentation (Mean ± SD) 91.00±4.13 

Clinical Severity (N, %) 
Mild 
Moderate 
Severe 

 
03 (18.7%) 
04 (25.0%) 
09 (56.3%) 

Haemoglobin in g/dl (Mean±SD)  11.60±2.28 
Total Leukocyte Count (median, IQR) 8000(7575-9650) 
ALC (median, IQR) 300(125-765) 
Platelet Count (median, IQR) 1.70(1.50-2.60) 
ANC/ALC 32.94(7.14-61.21) 
Serum Albumin in g/dl (Mean±SD)  2.95±0.74 
SGOT (median, IQR) 36.00(28.50-122.25) 
SGPT (median, IQR) 40.50(20.75-85.00) 
Tacrolimus level 6.15(5.20-7.27) 
CT Severity score out of 25 (median, IQR)  14.50 (9.25-17.50) 
IL-6 level (median, IQR) 22.02(7.84-107.27) 
D-dimer (median, IQR) 1110.50(428.85-1676.00) 
Procalcitonin (median, IQR) 1.02(0.40-2.62) 
Ferritin (median, IQR) 689.50(291.50-1647.50) 
CRP (median, IQR) 81.82(21.06-170.11) 

Treatment Received (N, %) 
Doxycycline 
Remdesivir 
Plasma infusion 

 
14 (87.50%) 
13 (81.25%) 
06 (37.5%) 

Mortality (N, %) 05(31.3%) 
BMI- Body Mass Index, CGN- Chronic Glomerulonephritis, PKD- Polycystic Kidney Disease, DM- Diabetes Mellitus, CAD- Coronary Artery Disease, rATG- rabbit Anti 

Thymocyte globulin, PTDM- Post Transplant Diabetes Mellitus, IQR- Interquartile range, ANC- Absolute Neutrophil Count, ALC- absolute Lymphocyte Count, SGOT- Serum 
Glutamic Oxaloacetic transaminase, SGPT- Serum Glutamic Pyruvic Transaminases, CT- Computed Tomography, IL-6- Interleukin-6, CRP- C reactive protein 
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Table 2. Comparison of parameters between nonsurvivors and survivors 
 

Parameters Nonsurvivors (N=5) Survivors (N=11) P value 

Age in years (Mean±SD) 56.20±8.52 50.82±16.49 0.50 
Males (N, %) 05 (100%) 11 (100%)      - 
Weight in Kgs (Mean±SD) 68.40±4.82 66.05±10.91 0.65 
Height in cms (Mean±SD)  159.00±5.78 165.73±8.13 0.12 
BMI in kg/m

2
 (Mean±SD) 27.12±2.47 24.00±3.20 0.07 

Blood Gp (N, %) 
A 
B 
AB 
O 

 
1 (20%) 
3 (60%) 
0 (0%) 
1 (20%) 

 
0 (0%) 
5 (45.5%) 
1 (9.1%) 
5 (45.5%) 

 
 
0.33 

Native Disease (N, %) 
Diabetic Nephropathy 

 
04(66.7%) 

 
10 (34.5%) 

 
0.19 

Comorbidities (N, %) 
DM 
Hypertension 
Hypothyroid 
CAD 

 
02(40.0%) 
04 (80%) 
01 (20%) 
0 (0%) 

 
03 (27.3%) 
10 (90.9%) 
0 (0%) 
02 (18.2%) 

 
0.61 
0.54 
0.12 
0.30 

ABO incompatibility (N, %) 0 (0%) 03 (27.3%) 0.19 

Induction Agent (N, %) 
ATG 
Basiliximab 

 
04 (80%) 
01 (20%) 

 
08(72.7%) 
03 (27.3%) 

 
1.00 

History of prior Rejection (N, %) 0 (0%) 02 (18.2%) 0.57 

PTDM (N, %) 02 (40%) 03 (27.3%) 0.61 

Baseline creatinine in mg/dl (median, IQR) 1.3(1.15-1.70) 1.2 (1.1-2.2) 0.73 

Presentation creatinine in mg/dl (median, IQR) 1.90 (1.65-2.35) 1.60 (1.10-4.60) 0.56 

Symptoms at presentation (N, %) 
Fever 
Cough 
Shortness of breath 
Loose stool 

 
 
05 (100%) 
01 (20%) 
05(100%) 
0 (0%) 

 
 
09 (81.8%) 
07(63.6%) 
07 (63.6) 
02(18.2%) 

 
 
0.30 
0.10 
0.11 
0.30 

Oxygen saturation at presentation (Mean ± 87.20±1.30 92.73±3.79 0.008 
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Parameters Nonsurvivors (N=5) Survivors (N=11) P value 

SD) 

Severity (N, %) 
Mild 
Moderate 
Severe 

 
0 (0%) 
0(0%) 
05 (100%) 

 
03 (27.3%) 
04 (36.4%) 
04 (36.4%) 

 
 
0.05 

Haemoglobin in g/dl (Mean±SD)  11.60±1.57 11.60±2.61 1.00 
Total Leukocyte Count (median, IQR) 8200 (5550-14750) 8000(7800-9200) 0.95 
Absolute Lymphocyte Count (median, IQR) 100.00 (50.00-240.00) 450.00(240.00-980.00) 0.011 
Platelet Count (median, IQR) 1.65 (1.25-2.38) 2.4(1.5-2.7) 0.64 
ANC/ALC 91.20(54.81-104.50) 8.61(6.45-34.94) 0.003 
Serum Albumin in g/dl (Mean±SD)  2.22±0.58 3.28±0.55 0.004 
SGOT (median, IQR) 165.00 (38.00-700.00) 30.00(18.00-50.00) 0.02 
SGPT (median, IQR) 86.00 (50.00-534.50) 34.00(18.00-48.00) 0.04 
Tacrolimus level 7.19(4.90-9.02) 6.10(5.20-6.50) 0.57 
CT Severity score out of 25  18.00 (15.50-21.00) 10.00(9.00-15.00) 0.01 
IL-6 level (median, IQR) 120.40 (99.94-433.55) 18.53(3.85-23.90) 0.002 
D-dimer (median, IQR) 2399.00(1587.00-7207.00) 716.00(258.00-1253.00) 0.004 
Procalcitonin (median, IQR) 4.21(1.80-21.40) 0.512(0.25-1.22) 0.008 
Ferritin (median, IQR) 1938 (929.00-3616.50) 562.00(250.00-1163.00) 0.02 
CRP (median, IQR) 184.80(161.72-251.60) 27.32(18.82-100) 0.002 
Vaccinated with at least 1 dose (N, %) 01 (20%) 06(54.5%) 0.19 

Treatment Given (N, %) 
Remdesivir 
Plasma infusion 

 
05 (100%) 
05 (100%) 

 
09 (81.8%) 
01 (9.1%) 

 
0.30 
0.005 

BMI- Body Mass Index, CGN- Chronic Glomerulonephritis, PKD- Polycystic Kidney Disease, DM- Diabetes Mellitus, CAD- Coronary Artery Disease, rATG- rabbit Anti 
Thymocyte globulin, PTDM- Post Transplant Diabetes Mellitus, IQR- Interquartile range, ANC- Absolute Neutrophil Count, ALC- absolute Lymphocyte Count, SGOT- Serum 

Glutamic Oxaloacetic transaminase, SGPT- Serum Glutamic Pyruvic Transaminases, CT- Computed Tomography, IL-6- Interleukin-6, CRP- C reactive protein 



 
 
 
 

Panigrahi et al.; AJRID, 9(1): 43-52, 2022; Article no.AJRID.81451 
 

 

 
50 

 

A number of factors including advanced age, 
associated co-morbidities, induction therapy, 
history of rejections, higher level of inflammatory 
markers, are thought to be contributing to 
increased mortality in KTR with COVID-19. 
However, in our study we did not find any of the 
above factors to be significantly different 
between the nonsurvivors and survivors. 
Although the mean age of the nonsurvivors is 
higher than that of the survivors, no statistically 
significant difference was seen.  Similarly, there 
was no statistically significant difference between 
the groups as far as the choice of induction agent 
or history of prior rejection is concerned. This 
could be due to the fact that the mean duration of 
acquiring COVID-19 post-transplant in our cohort 
was little longer i.e 7.28±4.70 years. The oxygen 
saturation at presentation were significantly low 
in the nonsurvivors correlating with the severity 
of disease. CT severity scores were higher in the 
nonsurvivors too. Chest CT imaging plays an 
important role in the diagnosis evaluation and 
prognostication of COVID-19. Imaging features 
like multiple ground-glass opacities (GGO) 
and/or consolidations are described in patients 
with COVID-19 pneumonia in various literature 
[16-18]. The 25 point CT severity scores 
correlated well with the increasing requirement of 
supplemental oxygen and increasing duration of 
hospitalisation in a retrospective study [19]. 

 
The levels of inflammatory markers like IL6, D-
dimer, CRP and ferritin were significantly higher 
in the nonsurvivors. After the viraemic phase, the 
inflammatory responses play a critical role in the 
progression of COVID-19 [20,21]. Rapid viral 
replication triggers immune responses which 
leads onto recruitment of macrophages and 
monocytes and induce the release of cytokines 
and chemokines. The resultant cytokine storm 
leads onto more inflammatory destruction [22-
24]. However, on regression analysis, we did not 
find any causal association of these parameters 
with mortality. It might be due to fact that these 
parameters are highly interrelated with each 
other. Similar was the finding in the previous 
multicentric study conducted in India [14]. 
Another parameter that is the neutrophil to 
lymphocyte ratio is thought to predicting mortality 
in some previous studies [25,26]. In our study we 
could see that the neutrophil to lymphocyte ratio 
was higher in the nonsurvivors.  We could also 
find the absolute lymphocyte count was 
significantly low in them. There might have been 
some cytopathic effect of the virus on T 
lymphocytes, and T lymphocyte damage might 

be an important factor that determines the 
severity of the illness [27-29]. 
 
So, this is one of the early studies of the COVID-
19 affected KTR during the second wave in India. 
It gives us a better insight into the pattern and 
outcome of coronavirus disease in these 
vulnerable population. Our study has got some 
limitations. The first and the foremost is that the 
sample size was too small. So, we could not 
conclusively define the causal association of 
various parameters with mortality. Secondly, the 
treatment protocol for the disease has been 
constantly evoluting. So, the treatment received 
by the participants was not uniform. Third, the 
effect of vaccination could not be studied well as 
most of the vaccinees had received only one 
dose of the vaccine. Again, at the timeframe at 
which the study was conducted, only those KTR 
who were of 45 years or older were eligible for 
vaccines as per the national guideline.  
 

5. CONCLUSIONS 
 
The coronavirus disease during the second wave 
was more infectious and virulent than during the 
first wave. Higher CT severity score on 
presentation, raised inflammatory markers and a 
higher neutrophil to lymphocyte ratio should alert 
the clinician about the probable adverse 
outcome. Further large scale multicentric studies 
are needed to accurately characterise the role of 
vaccines in the KTR population.  
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