- Case Report

Renal Allograft Cortical Necrosis in a COVID-19 Positive Patient

Abstract

The incidence of acute kidney injury (AKI) has been reported to be higher in kidney transplant
recipients infected with SARS-CoV-2 compared with the general population. Here, we report a
case of cortical necrosis in the graft kidney due to COVID infection in a patient with stable graft
function over the years. The patient was started on hemodialysis and treated with steroids, and
anticoagulants for COVID infection. Later, he had gradual improvement in his graft function and

became dialysis independent on follow up.
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Introduction

The incidence of acute kidney injury (AKI)
has been reported to be higher in kidney
transplant recipients infected with SARS-CoV-2
compared with the general population.! A
European study conducted by the ERA-EDTA
from the French and Spanish registries
yielded an average infection rate of 14/1000
transplants at risk.?* Advanced age, male
gender, severity of respiratory impairment,
requirement for mechanical ventilation,
pre-existing chronic renal failure, co-infection
with  other organisms, and systemic
inflammatory response have been described
as the main risk factors associated with AKL.55!

Histologically, the most common finding
on renal biopsy of non-renal transplant

patients  infected  with  SARS-CoV-2
is acute tubular necrosis  (ATN).["!
Collapsing glomerulopathy,® thrombotic

microangiopathy (TMA), minimal change
disease,® and pauci-immune crescentic
glomerulonephritis®® have also been
variably described. In addition to the above
findings,*¥ in renal transplant recipients,
cortical necrosis,*? and a few cases of T
cell or B cell mediated rejection have been
described.!*® Here we are reporting a case
of cortical necrosis in graft kidney.

Case Presentation

A 47-year-old male renal allograft recipient
with a history of hypertension was
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admitted to our hospital with c/o cough,
fever, and breathlessness for five days. On
evaluation, he was found to have COVID-19
infection detected by RT-PCR. The patient’s
native kidney disease was chronic
interstitial nephritis due to vesico-ureteric
reflux and he had received an ABO
compatible and well-matched kidney
from a living donor 17 years ago. Prior to
transplantation, he was on a continuous
ambulatory peritoneal dialysis (CAPD)
regimen for six months. For the past
17 years, he had excellent graft function
and no episodes of graft dysfunction. His
serum creatinine done two weeks prior
to the day of admission was 0.9 and at
the time of presentation, he was on triple
immunosuppression regimen consisting of
tab. prednisolone 5 mg once a day, tab.
cyclosporine total 75 mg per day, and tab.
azathioprine 100 mg daily.

At the time of admission, the patient
had a <chest CT severity score of
22 [Figure 1a and b]. While he usually had
urine output of 1.5 to 2 liters per day, at the
time of admission, urine output dropped to
about 500-600 ml per day. He was admitted
to the ICU and lab investigations revealed
that his serum creatinine was 2.7. Till the
day he was admitted, the patient had been
taking his routine immunosuppressive
drugs as per schedule. Over the next two
days, his s. creatinine had increased to
5.6, D-dimer was 2,300 ng/ml, CRP was
42 mg/L, LDH was 512 U/L, and his output
dropped to 70-100 ml per day. There was
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no hypotension during the hospital stay. His peripheral
smear showed leukocytosis and mild thrombocytopenia.
With possible diagnosis of either ATN or acute rejection,
patient was initiated on hemodialysis through a right
internal jugular vein dialysis catheter. His azathioprine
was stopped. As part of COVID-19 management, he
received inj. methylprednisolone 125 mg once a day, inj.
remedesvir 200 mg on day 1 and 100 mg from day 2 to
day 5, and inj. heparin 5000 U thrice day. After 5 sessions
of hemodialysis and one day of inj. heparin being on hold,
patient underwent an ultrasonography (USG)-guided renal
biopsy of the graft.

Histology

The graft biopsy sample on light microscopy showed
glomeruli and tubules with coagulative necrosis, extensive
neutrophilic infiltration, and nuclear debris, with 95% of
biopsied sample showing evidence of cortical necrosis
with a medium-sized vessel showing an organized
thrombus [Figures 2 and 3]. Immunofluorescence was
negative for immunoglobulins, C3, and C4d.

Follow up

After 10 days of ICU stay, patient was shifted to the ward
and discharged with s. creatinine at 5.2, anticoagulation
with apixaban 2.5 mg OD, and him requiring twice weekly
hemodialysis. At the time of discharge, he had a urine
output of 120-150 ml per day. Over the next one month,
his urine output gradually started to improve and by one
month after discharge, he had urine output of 1,200 ml
per day. His hemodialysis was stopped and his 1JV dialysis
catheter was removed and patient was being followed
up on OPD basis. Currently, 6 months since his discharge,
patient has had stable s. creatinine of 3.1 with a urine
output of 2,000 ml per day.

Discussion

It has been established that the novel COVID-19 virus is
associated with a severely prothrombotic state** and in
particular, ICU patients have a 10%—30% higher incidence
of venous thromboembolism than patients admitted
in general wards.™ The pathophysiology behind the
prothrombotic state is incompletely understood. The
proposed mechanism is activation of endothelial cells
directly by the virus or the resultant cytokine storm
leading to endothelial damage, platelet activation and
hyperactivation of the coagulation cascade.® The most
commonly reported thrombotic complication is pulmonary
embolism (PE)*” and with the incidence of deep vein
thrombosis (DVT) being far less than PE in these patients,
it has been proposed that the thrombotic events are not
emboli but rather primary thromboses. !

Renal cortical necrosis (RCN) causes irreversible kidney
damage and may present as oliguric/anuric renal failure,
hematuria, flank pain, and most cases progress to ESRD.(*!

126

Figure 1: (a and b) HRCT thorax showing severe lung involvement of COVID
pneumonia (severity score: 22/25)

Figure 3: Interlobular artery showing thrombosis

Histologically, RCN is classified into diffuse and patchy, and
patients with diffuse RCN end up being dialysis-dependent or
develop ESRD earlier’?*2Y than patients with patchy RCN, who
are characterized by a better renal recovery.?!! In the case of
our patient, prothrombotic state associated with COVID-19,
in spite of him being on prophylactic anticoagulation, has
probably caused RCN. Considering the diffuse nature of the
RCN, his chances of complete renal recovery ought to be
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lower. However, the patient regained renal function and was
dialysis independent by the end of one month.

Data about biopsy findings in renal transplant recipients
with graft dysfunction is limited to a series of case reports
and the commonest findings were ATN, acute rejection
and TMA. Cortical necrosis was reported in isolated case
reports.”” Considering the increased prothrombotic state
of COVID-19 especially in the ICU setting, and the not so
common practice of performing renal biopsy in COVID
positive patients with AKI, and renal transplant patients
due to their immunosuppressed state being more prone
for viral induced endothelial injury, perhaps RCN is far
more common than reported and should be considered as
a possible etiology for acute graft dysfunction.
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