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Abstract

There is minimal information on coronavirus disease 2019 (COVID-19) in developing countries regarding renal transplant recipients (RTRs). 
This paper aimed to study the clinical profile, immunosuppressive regimen, treatment, and outcomes in an RTR with COVID-19. This retrospec-
tive study was conducted in the nephrology department of Sri Aurobindo Medical College & Postgraduate Institute, Indore (MP), India, from 
April 1, 2020 to December 15, 2020. We studied 15 patients, of which 13 were treated at our hospital and two were treated in OPD. The median 
age of transplant recipients was 45 (Interquartile range [IQR]: 26–62) years, the majority being males, and recipients presented at a median of 
4 (IQR: 0.3–11) years after transplant. The most common comorbidities included hypertension in 14 (94%) and diabetes 3 (20%) patients. The 
presenting symptoms at presentation were cough (80%), headache (52%), fever (46%), and breathlessness (26%). Clinical severity as per comput-
erized tomography (CT) severity score ranged from mild (20%), moderate (53%), and severe (27%). Strategies to modify immunosuppressants 
included discontinuation of antimetabolites without changes in calcineurin inhibitors and steroids (100%). Antiviral therapy (Favipiravir and 
Remdesivir) was associated with better outcomes and reduced hospital stay. Risk factors for mortality included ABO-incompatibility, severity 
of disease, high Coronavirus Disease 2019 (COVID-19) Reporting and Data System (CO-RADS) score, allograft dysfunction before COVID-
19 infection, acute kidney injury, elevated inflammatory markers, and intensive care unit/ventilator requirement. Overall patient mortality was 
13.2%. Risk factor for mortality in COVID-19 positive with RTR appears to be ABO-incompatible transplant, having a previous history of 
rejection, and patient requiring ventilatory support.
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Introduction 
In December 2019, the coronavirus (severe acute respiratory 
syndrome coronavirus; SARS-CoV-2) spread out from a city 
of Hubei, China, to most of the  world (1). On March 11, 
2020, the World Health Organization (WHO) announced the 

coronavirus disease 2019 (COVID-19) as a global pan-
demic. Transplant recipients were at a higher risk of severe 
bacterial and viral infections because of diminished T-cell 
immunity, thereby putting them at a higher risk of infection 
and mortality from COVID-19. From 2013 to 2018, 49,155 
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transplants were performed in India, which included 39,000 
live and 10,155 cadaver donor transplants. Of these, 38,332 
were kidney (live donor  = 32,584,  cadaver donor = 5748), 
9383 were liver (live donor = 6416, cadaver donor = 2967), 
895 were heart, 459 were lung, 78 were pancreas, and 8 were 
small bowel transplants. Based on the 2018 data, India ranks 
second globally in transplant volume (2). Uptil December 
15,  2020, India reported 99,30,741 confirmed COVID-19 
positive patients, while city of Indore had 52,660 patients, 
being highest in the state of Madhya Pradesh (3). 

Renal transplant recipients  (RTRs) have a higher risk of 
developing severe COVID-19 due to their immunosuppres-
sive state and multiple comorbidities. Many present-day 
studies have reported on the outcomes of COVID-19 positiv-
ity in RTR in the developed world (4–10). From developing 
countries, the data is not sufficient yet (11). To cover this evi-
dence gap, we studied and analyzed clinical manifestations, 
immunosuppression regimen, treatment, and outcomes in 15 
COVID-19 positive RTR in SAMC & PG Institute Indore, 
India.

Material and Method
This clinical study was conducted in accordance with the 
principles stated in the Declaration of Helsinki and Decla-
ration of Istanbul. Written informed consent was obtained 
from all recipients. Confirmed cases: The diagnosis of 
COVID-19 was confirmed by real-time reverse polymerase 
chain reaction (RT-PCR) with nasopharyngeal (nasal) and 
oropharyngeal (throat) swabs (3,12). 

Study population: Adult RTR with COVID-19 (age > 18 
years) treated from April 1, 2020 to December 15, 2020 were 
assessed retrospectively.

Clinical severity and assessment parameters
Clinical severity and assessment parameters were divided as 
follows:

1. Mild:  Kidney transplant recipient with uncomplicated 
upper respiratory tract (URI) infections such as mild 
symptoms, including cough and fever without shortness 
of breath or hypoxia.

2. Moderate: Patients demonstrated  pneumonia with no 
signs of disease severity, including fever, cough, dys-
pnoea, hypoxia with oxygen saturation (SpO2) < 94% 
(range 90–94%) in room air, and respiratory rate of 
24–30/min.

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

Computerized tomography (CT) severity  
score (13)
A semi-quantitative CT severity score was calculated for each 
of the five lobes considering the extent of anatomic involve-
ment as follows: 0, no involvement; 1 < 5% involvement; 2–5 
to 25% involvement; 3–26 to 50% involvement; 4–51 to 75% 
involvement; and 5 to >75% involvement.

1. Mild: Score of less than 25% lobar involvement.
2. Moderate: Score includes involvement of 26–75%.
3. Severe:  Score includes patients with more than 75% 

involvement.

Clinical management protocol: COVID-19.(14)
Detailed clinical history, including comorbidities, was 
recorded. RTR were followed on daily basis for body tem-
perature changes, vitals, complete blood counts, and addi-
tional evaluations as indicated; chest X-ray was obtained 
daily; target SpO2 was 92–96%.

Anticoagulation:  Prophylactic doses of unfractionated 
heparin or low molecular weight heparin (e.g., enoxaparin, 
40 mg per day subcutaneous [SC]) were given.

Hydroxychloroquine  (400 mg) 12 hourly was applied on 
day 1 of admission, followed by 200 mg 12 hourly for 4 days 
under electrocardiogram (ECG) monitoring; hydroxychloro-
quine dosage was adjusted based on renal function.

Convalescent plasma  (off-label) was given to patients 
with moderate disease with progressively increasing oxygen 
requirement despite the use of steroids. The dose of conva-
lescent plasma ranged from 5 to 14 mL/kg (usually a single 
dose of 200 mL was given as slow infusion over at least 2 h).

Methylprednisolone  IV, 0.5 to 1 mg/kg body weight or 
dexamethasone 0.2–0.4 mg/kg for 3 days was given to all 
moderate and severe patients (preferably within 48 h of 
admission if  inflammatory markers were increasing or the 
requirement of oxygen was increasing).

Tocilizumab  (off-label): The Interleukin 6 (IL-6) receptor 
antibody tocilizumab may be given to patients with moderate 
disease, clinical deterioration, and increased oxygen require-
ment, or to mechanically ventilated patients not showing 
improvement despite using steroids. As the long-term safety 
data of tocilizumab in COVID-19 are unavailable, the fol-
lowing special considerations before its use were included in 
our study:

• Presence of increased inflammatory markers (e.g., C-reac-
tive protein [CRP], ferritin, and IL-6).

• Patients must be monitored carefully post tocilizumab for 
neutropenia and secondary infections.

• Tuberculosis and active infections, which must be ruled 
out before use.
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Tocilizumab was applied at 8 mg/kg (maximum 800 mg at 
one time) diluted in 100-mL Normal Saline (NS), given as 
slow infusion over 1 h.

Favipiravir: In June 2020, the drug controlling authority 
of India approved favipiravir for treating mild to moderate 
COVID-19. A dose of 1800 mg twice a day (bd) on the first 
day and 800 mg bd for 2 weeks was advised.

Remdesivir:  In July 2020, the drug controlling authority 
of India approved remdesivir for treating mild to moderate 
COVID-19. A dosage of 200 mg once a day (OD) on the first 
day and 100 mg OD for next 4 days was suggested.

Discharge policy (15)
In May 2020, the Indian Ministry of Health and Family 
Welfare (3) issued a revised discharge policy for COVID-19. 
Criteria for discharge of COVID-19 patients were as follows:

1. A normal chest X-ray and
2. Two consecutive negative test results of COVID-19 

RT-PCR. 

Home Therapy
We thoroughly selected patients with presenting symptoms, 
clinical and CT severity scoring on OPD basis. These patients 
received teleconsultation until resolution of the disease.

Statistical analysis 
Statistical analysis was performed using the Statistical Pack-
age for Social Sciences, version 17.0 (SPSS Inc., Chicago, IL). 
Continuous data are presented as mean ± SD and median 
and interquartile range (IQR); Student’s t-test was applied to 
compare two groups.

Results
A total of 15 RTRs tested positive for SARS-CoV-2 during 
the study period. The median age of RTRs was 42.6 years 
with male predominance. The recipients presented at a 
median of 4 years after transplant.

The most common comorbidities included arterial hyper-
tension in 14 patients (94%), diabetes in 5 patients (33%), 
and both hypertension and diabetes in 3 patients (19%) as 
depicted in Table 1.

Presenting symptoms (Table 2) included cough (n = 12, 
80%), headache (n = 8, 52%), fever and sputum (n = 7, 46%), 
sore throat (n = 6, 40%), and body ache and breathlessness 
(n = 4, 26%).

Unlike in normal individuals, diarrhea, chest pain, nausea/
vomiting, loss of taste, and smell were present in only one 
patient (6%) as depicted in Figure 1.

Table 1: Comorbidities in renal transplant recipients with 
COVID 19.

S. No. Comorbidities Number 
of patients
(N = 15)

Percentage 
(%)

1. Hypertension 14 94

2. Diabetes mellitus 5 33

3. Hypertension and 
diabetes mellitus

3 19

Table 2: Clinical presentation of COVID 19 in renal 
transplant recipients.

Clinical features Number Percentage (%)

Cough 12 80

Headache 8 52

Fever 7 46

Sputum production 7 46

Sore throat 6 40

Body ache 4 26

Breathlessness 4 26

Chest pain 1 6

Diarrhea 1 6

Nausea/vomiting 1 6

Loss of taste/smell 1 6

Renal transplant recipients in our study developed mild 
(n  = 6, 40%), moderate (n = 5, 33%), and severe infection 
(n = 4, 26%) depending on clinical presentation (Figure 2). 
The disease severity at baseline did not show any significant 
association with age, baseline laboratory indices, or time 
from symptoms to RT-PCR report.

Radiological findings 
Abnormalities in chest X-ray were seen in 66% (n = 10) 
patients and was found normal in 33% (n = 5) cases. The 
commonest CT finding (n  = 15) was ground glass opacity. 
Severity of disease as per CT severity score is depicted in 
Table 3; most of the patients had moderate CT severity score 
as shown in Figure 3.

Laboratory findings
At presentation, the median hemoglobin was 13 (IQR: 10.1–
15.9) gm/dL, total white blood cell count was 4000 (IQR: 
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Figure 1: Clinical features of COVID-19 in renal transplant recipients.
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Figure 2: Severity score in COVID-19 renal transplant 
recipients.

Table 3: CT severity score in COVID-19 renal transplant 
recipients.

CT severity score Number Percentage (%)

MILD 3 20

MODERATE 8 53

SEVERE 4 27

0

2
3

Mild Moderate

CT severity score

Severe

8

44

6

8

10

Figure 3: CT severity score.

2100–10,800) mm, neutrophils 77% (68–86%), lymphocyte 
18% (IQR: 12–24%), and platelet count was 126 (IQR: 105–
590) × 100/mm3 of blood.

Medical management
Specific treatments with proportion of patients were as fol-
lows: azithromycin 100% (n = 15), hydroxychloroquine 
67% (n = 10), favipiravir 20% (n = 3), remdesivir 67% (n = 
10), tocilizumab 6.7% (n = 1), and convalescent plasma 
26.6% (n = 4). Adverse effects such as prolonged corrected 
QT (QTc) interval requiring early discontinuation of treat-
ment were not observed. Immunosuppressive treatment 
was modified in the majority of patients. Antimetabolites 

(mycophenolate/azathioprine) were discontinued in all 
patients. Calcineurin inhibitors (CNI) were not changed in 
any patient. Prednisolone dose was increased in 26% (n = 4) 
patients, while the same dose was continued in the remain-
ing 74% (n = 11) cases. Four patients received convalescent 
plasma of which two expired and the remaining two were 
discharged. Standard dose of remdesivir was prescribed to 
10 patients, of which one expired and nine were discharged. 
None of our patients received colchicine, oseltamivir, chloro-
quine, any traditional medication, antiretroviral drugs (riba-
virin, lopinavir/ritonavir, etc.) interferon, or plasmapheresis.

Hospital course and clinical outcome
A total of 26.4% (n=4) cases required admission to intensive 
care unit (ICU); 8 52% (n = 8) cases needed oxygen supple-
mentation; 6.6% (n = 1) needed noninvasive ventilation; 
and 13% (n = 2) needed mechanical ventilation, however 
both patients expired. Acute kidney injury (AKI), defined 
as increase in creatinine by 0.3 or >50% of baseline value, 
was seen in 46% (n = 7) patients. AKI was mostly observed 
in moderate to severe cases and was less common in mild/
asymptomatic cases. In all, 6.65% (n = 1) required hemodialy-
sis, which was discontinued after 1 month. In all, 18% (n = 11) 
patients were discharged from hospital, with a median 
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100 mg/L), high D-dimer, that is, >960 µg/mL, high procalci-
tonin test (PCT), higher serum lactate dehydrogenase (LDH) 
(>300 U/L), thymoglobulin induction therapy, oxygen 
requirement of ≥6 L/min, mechanical ventilation, elevated 
serum creatinine before COVID-19, thymoglobulin induc-
tion therapy, disease severity at the time of presentation, past 
treatment for acute rejections, and more than one comorbid-
ity (4–10). Similar risk factors were presented in our study 
as well. Hemodialysis was required in 6.7% of our patients, 
which was comparable to 5% patients found in Indian studies 
as demonstrated by Tatapudi et al. (20).

Most patients developed mild (40%), moderate (33%), 
and severe disease (37%) in our RTR population, compara-
ble to the recent report of asymptomatic (25%), mild (28%), 
moderate (34%), and severe (12%) COVID-19 in solid organ 
transplant (SOT) recipients (21). Our study demonstrated 
that carefully selected RTR with mild COVID-19 could 
be managed at home with good outcomes as described in 
an Italian and UK cohort (5,22,23). This finding supports 
home treatment that could be imparted to RTRs having mild 
COVID-19; this could be relevant for developing worlds hav-
ing limited healthcare resources.

In India, the mortality rate in hospitalized COVID-19 
non-transplant patients appeared to be significantly lower 
than transplant patients (24–26). Differences were less pro-
nounced in patients having severe disease. Mortality rate of 
4.8–33% has been reported in SOT recipients with COVID-
19 as described in various studies from the developed world 
(4–10).

However, in our study, RTR population appeared to 
have a lower mortality (13.38%), compared to the reports 
of transplant recipients with COVID-19 from Italy with an 
overall mortality rate of 25% among admitted patients (17). 
This was similar to the mortality of 14.6% from an Indian 
study conducted by Jha et al. (27). Mortality was 100% in 
our patients who were put on mechanical ventilatory sup-
port, similar to the results demonstrated by Jasuja et al. in 
India (28). Larger studies are required to fully understand 
the mortality risk in transplant recipients with COVID-19.

Higher mortality in RTR with COVID-19 could be due to 
the use of immunosuppressants by such patients and having 
higher comorbidities (94% vs. 70%) (3). Comparison of out-
comes of COVID-19 in dialysis population to COVID-19 in 
transplant patients is of additional relevance. Published data 
from various Indian dialysis centers have reported the mor-
tality rate ranging from 12% to 37.8% (29,30). 

Our study had certain limitations. Foremost being that 
there was no uniform protocol for the treatment of COVID-
19 positive patients. Treatment regimens continued to evolve 
based on new evidence and more data published in due 
course because of mounting COVID-19 in RTRs. In sum-
mary, our data provided relevant information regarding 
outcomes in RTRs with COVID-19 in developing countries 

follow-up done after 28 days. Two (13.2%) patients expired; 
mortality rate increased to 50% (2/4) for patients in the ICU 
and 100% (2/2) in case of patients on mechanical ventilation. 
Mortality was not reported in any COVID-19 RTR treated 
in OPD. Mortality risk factors included ABO-incompatible 
transplant, severity of disease, high Coronavirus Disease 2019 
(COVID-19) Reporting and Data System (CO-RADS) score 
on high-resolution computed tomography (HRCT) chest, 
patients having a history of allograft dysfunction before 
COVID-19, AKI, and increased inflammatory markers, 
which included CRP, and ICU/ventilator requirements.

Discussion 
COVID-19 has spread rapidly throughout the world, so the 
global population has been at its risk. It is a well-known fact 
that RTRs have a higher risk of COVID-19. We presented 15 
confirmed RTRs with COVID-19 at our hospital. Although 
our cohort was small, it was clear that as in the general pop-
ulation, COVID-19 could present in various ways, and the 
prognosis could vary among RTRs. We had a detailed retro-
spective study on COVID-19 positive RTRs at our hospital.

It is important to point out that many patients with 
COVID-19-like symptoms had uneventful OPD treatment 
for an acute febrile illness like symptoms during the nation-
wide lockdown, as local laboratory tests could not be per-
formed on regular basis because of resource and testing 
limitations. Thus, the study conducted at our centre might 
overestimate mortality rate in Indian RTRs, as possibly 
many RTRs remained undiagnosed and were never tested or 
hospitalized. 

Although clinical features at presentation were similar to 
those of the general population, they varied considerably 
such as fever, cough, sore throat, body ache, and loss of taste 
and smell sensation. RTRs in our study had high rate of 
AKI, 56% (n = 8), similar to the reports from the developed 
world.

It is a well-known fact that T-cell immunity must predom-
inate in controlling viral replication and the disease (16). It is 
yet not clear whether stopping or modifying all immunosup-
pressants in transplant recipients is helpful, but based on the 
above-mentioned theory, we stopped antimetabolite therapy 
in all patients. Most COVID-19 deaths were associated with 
acute respiratory distress syndrome (ARDS). Uncontrolled 
release of cytokines is the likely cause of ARDS. This was 
evident from the fact that a subgroup of patients with severe 
COVID-19 may have a cytokine storm syndrome.

Current treatments included supportive care along with 
hydroxychloroquine, azithromycin, favipiravir, plasma ther-
apy, tocilizumab, and remdesivir (17–19). Mortality in the 
developed world was associated with the following risk fac-
tors: old age (>60 years), lower lymphocyte counts, high 
IL-6 levels (cut-off  value: 65 pg/L), CRP (cut-off  value: 
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such as India. Thus, this may serve to assess the risks and 
improve outcomes in case of COVID-19 positive RTRs on 
global level.

Conclusions
Mortality rate in COVID-19 positive RTRs appears to 
be more than patients who were not immunocompro-
mised. Higher mortality was observed among those having 
ABO-incompatible transplants, having a previous history of 
rejection, and patients requiring intensive care with mechan-
ical ventilatory support. Early cessation of antimetabolites 
(mycophenolate mofetil [MMF] and azathioprine), early 
diagnosis and treatment with antiviral drugs (favipiravir and 
remdesivir) in viral replicative phase, and stepping up the 
dose of steroid therapy could help in recovery from COVID-
19 in RTRs.
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