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Abstract

COVID-19 is a novel highly contagious disease caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Immunosuppressed people are at a higher risk for unfavourable outcomes if infected with SARS-CoV-2, as cellular immunity plays a
key role in determining the course and outcome in COVID-19. Kidney transplant recipients (KTRs) are thus a distinct subset of the
population. We describe our early experience with 2 KTRs requiring hospital admission due to COVID-19 and who recovered well.
We conclude that timely intervention in the form of modifying immunosuppression and close monitoring and institution of further
measures based on clinical severity is needed in KTRs with COVID-19.
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Introduction

COVID-19 is a novel highly contagious disease caused
by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), a recently discovered RNA - corona-
virus (1, 2). The first case was reported in China in De-
cember 2019, and in the span of a few months, the virus
has spread to over 180 countries and infected over 1 crore
people resulting in the death of over 5 lakh people (3).
The first case in India was confirmed on 30 Jan 2020, and
the rate of infection has increased at a significant rate in
the last couple of months. India faces a unique challenge
from SARS-CoV-2 given its characteristics like dense
population, poor hand hygiene practices, high prevalence
of chronic illnesses like diabetes mellitus (DM) and hy-
pertension, and the limited health infrastructure and re-
sources (4). Initially, the rate of increase in the number of
cases for India was relatively subdued compared to the
USA and Europe, primarily due to the strict lockdown
enforced by the government, giving the health system
valuable time to prepare for the onslaught. The number of
cases has seen a spurt in the last couple of months, threat-
ening to overwhelm the health care resources.

Immunosuppressed people are at a higher risk for unfa-
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vourable outcomes if infected with SARS-CoV-2, as cel-
lular immunity plays a key role in determining the course
and outcome in COVID-19 (5). Kidney transplant recipi-
ents (KTRs) are thus a distinct subset of the population,
and in the absence of evidence from large robust clinical
trials, the management of COVID-19 is guided mainly by
early case reports and experience with managing other
infections in KTR patients.

We describe our early experience with 2 KTRs requir-
ing hospital admission due to COVID-19 and review cur-
rent recommendations and best practice guidelines.

Case series

Case 1

A 30-year-old male with a history of live related renal
transplant (LRRT) 3 years back, who was doing well on
triple immunosuppression, presented with low grade fever
and throat pain for 5 days with 2 days of myalgias. There
was no history of cough, haemoptysis, breathlessness,
chest discomfort, vomiting, dysuria, or abdominal pain.
Pulse rate was 104 per minute, and BP was 130/80. Sys-
temic examination was unremarkable except for a subcen-
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trimetric submandibular lymph nodes. Temperature was
100.2 Fahrenheit. Laboratory evaluation revealed total
leucocyte count 6600/microliter with lymphopenia (12%)
with a normal haemoglobin; cultures were sterile and the
result of liver function test was normal. Urine examination
result was normal. The serum creatinine was 0.8mg/dL,
with normal x-ray chest and ultrasound abdomen and
graft. Cytomegalovirus (CMV) and BK viral markers
were negative. C-reactive protein was elevated (12mg/1).
RT PCR for SARS-CoV2 turned out to be positive. The
patient was put on azithromycin, oseltamivir and contin-
ued on the same dose of tacrolimus 1mg BD, and predni-
solone dose increased from Smg to 20mg OD, while the
dose of mycophenolate mofetil halved from 1000 mg to
500mg daily in 2 divided doses. The patient became afe-
brile on day 3 of hospitalization. Lymphopenia improved
completely by day 9 of hospital stay. Repeat RT PCR was
negative on day 17. Renal functions remained stable
throughout the hospital stay and the patient was dis-
charged on the same immunosuppression as was com-
menced in hospital; and after a total of 4 weeks, his im-
munosuppression was back to preinfection dose and the
patient was doing well.

Case 2

A 35 year-old male, with hypertension, post-LRRT on
triple immunosuppression, and telmisartan 40mg daily,
and 5 years posttransplant, was admitted with high grade
fever for 5 days and few episodes of vomiting since morn-
ing. BP was 104/70 with tachycardia (Pulse: 110/minute).
The patient received IV fluid resuscitation on arrival and
his antihypertensive medication was withheld. Viral serol-
ogy for CMV, BKV was negative and the result of urine
examination was normal. His last serum creatinine was
0.9 mg/dL (2 months ago) and it was 2.3 mg/dL during
hospitalization. There was lymphopenia (14% lympho-
cytes) with normal haemoglobin of 12g/dL. There was a
3-fold increase in AST and ALT with normal bilirubin in
liver function test. X-ray chest and abdominal ultrasound
and graft was normal. Blood and urine cultures were ster-
ile. RT PCR from nasopharyngeal swab was positive for
SARS-CoV2. The patient was continued on tacrolimus
Img (morning) and 0.5mg (evening). Prednisolone was
increased from Smg OD to 20 mg OD.

Mycophenolate sodium was stopped. Oral azithromycin,
along with hydroxychloroquine and oseltamivir, was giv-
en and haemodynamic and fluid status were closely moni-
tored. The patient became afebrile on day 4 and serum
creatinine gradually decreased to 1.1 mg/dL on day 15.
RT PCR was negative on day 21. He was given antihyper-
tensive medication again and continued the dual immuno-
suppression at hospital discharge. On follow-up (telephon-
ic), the patient was doing well. His tacrolimus level was
7ng/mL and leukopenia had completely settled. The pa-
tient was resumed on triple immunosuppression with the
same dose of tacrolimus, prednisolone 10mg, and myco-
phenolate sodium 360 mg, BD, and is doing well with the
latest creatinine of 1mg/dL.
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Discussion

Immunosuppressive therapy forms the cornerstone of
management for posttransplant patients with the goal of
preventing rejection of the graft. Induction therapy, ad-
ministered at or around the time of transplantation to pre-
vent acute rejection, usually consists of biologic antibod-
ies (rabbit antithymocyte globulin, basiliximab) and high-
dose glucocorticoids. Maintenance therapy, where the
degree of immunosuppression is usually less than initia-
tion therapy, is generally lifelong. The regimen can in-
clude glucocorticoids, calcineurin inhibitors (CNIs; tacro-
limus or cyclosporine), antimetabolic agents (mycopheno-
late mofetil or azathioprine), mammalian (mechanistic)
target of rapamycin (mTOR) inhibitors (sirolimus or
everolimus), and orcostimulatory blockade agents (belat-
acept) (6). These patients require close follow-up as a re-
sult of complex immunosuppression, which makes them
susceptible to malignancy and infection, in addition to the
underlying multiple comorbidities that usually exist in
such patients.

Viral infections like respiratory syncytial virus (RSV),
adenovirus, and influenza have all been documented to
cause more severe illness in transplant patients (7-10).
COVID-19 has similarly been linked to more severe ill-
ness and more rapid progress in immunocompromised
hosts, resulting in increased intensive care unit (ICU) ad-
missions and mortality (11). Most studies in KTRs with
COVID-19 reported mortalities between 23% to 28 %,
which is much higher than the mortality reported in the
general population (< 5%) (12-14). The host response to
SARS-CoV-2 plays an important role in disease presenta-
tion and severity. Lymphopenia, which is a laboratory
feature associated with severe disease in COVID-19, is
exacerbated by the use of immunosuppressive drugs,
which possess the inherent potential to decrease the num-
ber of lymphocytes and/or impair their function (5). Fever
may be less common at presentation in KTRs compared to
the general population (11, 12). Also, a hyperimmune
response is seen in critically ill patients with COVID-19,
reflecting the delicate balance between protective and
dysregulated host response (5). There are also concerns
that COVID-19 itself may increase the risk of acute rejec-
tion. The recommendations for the prevention of COVID-
19 in the general population hold true for KTR patients,
which include strict hygiene measures like frequent hand-
washing, wearing masks in crowded places, and physical
distancing (15). Elective surgical procedures including
living-related kidney transplants had been stopped initially
in India as per the government recommendations, alt-
hough the restrictions have since been lifted. However,
performing renal transplant at the time of the COVID-19
pandemic should be done with an abundance of caution
and at centers where facilities for management of COVID-
19 patients are available (16). Very limited data regarding
immunosuppression at the time of induction is available as
most centers worldwide have refrained from performing
elective transplants. We suggest that altering the immuno-
suppression in the first 3 to 6 months posttransplant
should be taken on a case-by-case basis, as the risk for
graft rejection is highest. Also, basiliximab may be pre-
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ferred over rATG and alemtuzumab for induction treat-
ment in kidney transplantation, as it causes less lympho-
cyte depletion (5). Asymptomatic to mild cases can poten-
tially be managed as outpatients, maintaining close fol-
low-up via telemedicine (15). This aspect might become
more relevant in our scenario in the coming weeks to
months as the number of cases rise in India, causing a
crunch for our health care system. However, this approach
should be individualized given that it involves a remote
assessment, taking into account insensitive subjective in-
formation like worsening of dyspnea on exertion and/or
self-reported vital signs. Furthermore, there is the poten-
tial for rapid clinical decompensation in COVID-19, as
reported in patients who eventually develop acute respira-
tory distress (13).

There is a paucity of robust clinical studies; thus, guide-
lines regarding the management of immunosuppression in
KTR patients could be critical to managing these patients
(15). However, in vitro studies have suggested that coro-
navirus requires intact immunophilin pathways, which
when inhibited by cyclosporine could affect the growth of
SARS-CoV-2, although the clinical significance of these
observations is not known (17, 18). In addition, complete
withdrawal of immunosuppression could potentially wors-
en the hyperimmune response seen in critically ill patients
(7). Also, experimental data suggest that certain immuno-
suppressive agents such as mTOR inhibitors may have
some biological activity against SARS-CoV-2 (19). Thus,
the modification of the immunosuppressive regimen in
KTR with COVID-19 should be preceded by a review of
the patient history, accounting for age and comorbidities,
the time since transplant, and the severity of COVID-19
infection. Most studies reported discontinuation of anti-
proliferative agents at COVID-19 diagnosis or admission
to hospital (11, 13, 14, 20). Akalin et al and Banerjee et al
in their studies reported withholding of CNIs in severe
disease, while the Columbia University KT group contin-
ued tacrolimus with target trough levels of 4 to 7 ng/mL
(13). Steroids were continued in most reviews at the same
or higher doses (13, 14). Lubetzy et al in their unpublished
retrospective study of 54 KTRs have reported the lowest
in-hospital case fatality rate (8%) from 39 inpatients (21).
They discontinued antimetabolites in 61% of hospitalized
patients while tacrolimus was continued (with a decrease
in dose in 46% of inpatients). This suggests that reduction
of immunosuppression could also be a reasonable ap-
proach instead of complete cessation. We suggest discon-
tinuation of antiproliferative agents on admission to the
hospital in KTR patients with COVID-19. Steroids should
be continued at the same or increased doses as has been
practiced at most centers. CNIs can be continued in mild
to moderate cases at the same or reduced doses, but should
be discontinued in severe COVID-19 requiring ICU ad-
mission. A European working group suggests the use of
cyclosporine preferably over tacrolimus in view of its po-
tential specific antiviral properties and its use in combina-
tion with MMF (when needed) for its favourable pharma-
cokinetics (5). A trial for anti-IL-6 agents could be given
in critical illness with evidence of cytokine storm. Also,
plasmapheresis or IVIG should be considered as nonim-

munosuppressive/immunomodulatory strategies, with the
use of convalescent plasma during plasmapheresis. Immu-
nosuppressive drugs should be cautiously reintroduced
after signs of recovery, generally after 5 to 15 days of
symptoms resolution (5). There are no approved COVID-
19 specific therapies at the time of writing this review,
although various potential agents have been identified and
RCTs are ongoing. It is important to be vigilant and pru-
dent regarding the possible interactions between these
agents and the immunosuppressive regimen in KTRs.
Remdesivir and dexamethasone are the most promising
treatments at this time (22, 23). Remdesivir, a novel nu-
cleotide analog, has shown some clinical benefits in trials,
decreasing the time to recovery from severe COVID-19. It
is administered intravenously, has a favourable clinical
profile, and no known interactions. However, its use has
not been studied in patients with compromised renal func-
tion and its use is not recommended in patients with eGFR
less than 30 mL per minute (24, 25). Dexamethasone was
used via the oral or intravenous route in an open-label
large randomized trial and showed a reduction in 28-day
mortality in hospitalized patients in a preliminary report
(26). Other therapies that are being studied are hy-
droxychloroquine (HCQ)/chloroquine with or without
azithromycin, lopinavir-ritonavir (LPV/r), favipiravir,
tocilizumab, and convalescent plasma. They are recom-
mended to be used only in the context of a clinical trial
(27, 28). Caution should be exercised with the concomi-
tant use of HCQ or LPV/r with tacrolimus, as toxicity
from elevated levels has been reported (29). Our experi-
ence is an early one but was reassuring probably because
of timely alteration of immunosuppression and close clini-
cal monitoring of patients.

Conclusion

A high index of suspicion of SARS-CoV2 infection in
vulnerable patient population like KTRs cannot be over-
emphasized. Timely intervention in the form of modifying
immunosuppression and close monitoring and institution
of further measures based on clinical severity is needed.
As the pandemic is here to stay, more and more studies
and therapeutic agents will come forth and help save pre-
cious lives.
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