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Abstract
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV 2) caused a pandemic that first discovered in Wuhan, 
China. While 10% of the patients have asymptomatic infection, 15–20% have lung involvement, 5–10% have multiple organ 
failure, and macrophage activation syndrome. Chronic respiratory diseases, diabetes mellitus, hypertension, and cancer are 
risk factors for mortality. Prognosis or optimal treatment strategy for renal transplant recipients in SARS-CoV-2 infection 
is still unknown. Besides fatal cases, there were also milder case reports. In addition, COVID-19 treatment and the main-
tenance immunosuppression strategy is still under debate. Antiviral therapies and drug interactions are special topics for 
these patients. To the best of our knowledge, favipiravir and anti-cytokine treatments have not been previously reported in 
a kidney transplant recipient with SARS-CoV-2 infection before. We report a case of SARS-CoV-2 infection in a kidney 
transplant recipient with fatal outcomes.
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Introduction

The severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) caused a pandemic that first discovered in 
Wuhan, China. This virus enters the cell via the angiotensin-
converting enzyme II in the lung, and the upper respiratory 
tract causes Coronavirus disease 2019 (COVID-19) infec-
tion. While 10% of the patients have asymptomatic infection, 
15–20% have lung involvement, 5–10% have multiple organ 
failure, and macrophage activation syndrome [1–3].

Chronic respiratory diseases, diabetes mellitus, hyper-
tension, and cancer are risk factors for mortality. The risk 

of infection increases in kidney transplant recipients due 
to immunosuppressive therapy, comorbidity, and residual 
chronic kidney disease [2]. However, prognosis or optimal 
treatment strategy for renal transplant recipients in SARS-
CoV-2 infection is still unknown. Besides fatal cases, there 
were also milder case reports. Additionally, COVID-19 
treatment and the maintenance immunosuppression strategy 
is still under debate. Antiviral therapies and drug interac-
tions are special topics for these patients. To the best of our 
knowledge, favipiravir and anti-cytokine treatments have not 
been previously reported in a kidney transplant recipient 
with SARS-CoV-2 infection before. We report a case of 
SARS-CoV-2 infection in kidney transplant recipients with 
fatal outcomes.

Case report

A 55-year old female kidney transplant recipient admitted 
to the emergency clinic with symptoms of cough, dyspnea, 
and fever for one week. She was diagnosed with chronic 
glomerulonephritis 20 years ago. The disease progressed to 
end-stage kidney disease 16 years ago, so she had a cadav-
eric donor transplant operation after a decade of hemodialy-
sis. Pre-transplant viral serology was negative for both donor 
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and recipient regarding hepatitis B, hepatitis C, and human 
immunodeficiency virus, while seropositive for Epstein Barr 
virus, Cytomegalovirus, and Varicella Zoster virus, each. 
The immunosuppressive regimen consists of a combination 
of tacrolimus, mycophenolate mofetil, and prednisolone. 
The post-transplant five years was uneventful. The patient 
had been receiving losartan 50 mg/day due to hypertension. 
Most recent laboratory tests were measured a month ago 
before admission and demonstrated serum creatinine: 1 mg/
dL, and high-sensitivity C-reactive protein: 6.2 mg/L.

On physical examination, the patient was tachypneic, 
bilateral fine crackles were detected on chest ausculta-
tion. The temperature was 38  °C, blood pressure was 
120/80 mmHg, and respiratory rate was 28/min. Oxygen 
saturation was 98% in the room air. Laboratory data showed 
that white blood cell: 5850/mm3, neutrophil: 4710/mm3, 
lymphocyte: 620/mm3, haemoglobin: 12.5 g/dL, platelet: 
205,000/mm3, serum creatinine: 1.4 mg/dL, lactate dehydro-
genase: 342 U/L, ferritin: 3125 ng/mL, triglyceride: 190 mg/
dL, aspartate transaminase: 33 IU/mL, alanine transaminase: 
19 IU/mL, procalcitonin: 0.06 ng/mL, albumin: 4.32 g/dL, 
total protein: 7.08 g/dL, high-sensitivity C-reactive protein: 
44.9 mg/L, cardiac troponin: 0.02 μg/L, N-terminal proBNP: 
30 pg/mL, and d-dimer: 950 ng/mL.

A rapid nucleic acid amplification test with the naso-
pharyngeal swab was performed for SARS-CoV-2 and 
common lower respiratory tract infections such as influ-
enza, parainfluenza, rhinovirus, adenovirus, and was found 
negative. Blood and sputum cultures have been identified as 
negative for bacterial pathogens such as Streptococcus pneu-
monia. In addition, the polymerase chain reaction (PCR) for 
Cytomegalovirus DNA of serum resulted in negative. The 
patient reported a history of contact with his brother, who 
was hospitalized for 7 days and died from COVID-19. Dur-
ing this time, the patient visited his brother in the hospital. 
We assumed this situation as an intense contact. Chest com-
puted tomography showed bilateral ground-glass opacities 
(Fig. 1). The patient was diagnosed with COVID-19 due to 
contact history, clinical presentation, laboratory, radiological 
findings, and high rate of false negative results in the viral 
PCR test. The cytokine levels were not measured because 
the test was not available in our hospital. Mycophenolate 
mofetil was stopped and tacrolimus dose was halved. The 
patient treated with hydroxychloroquine (400 mg BID for 
the first day, 200 mg BID for the second to fifth days; oral) 
and azithromycin (500 mg QD for the first day, 250 mg QD 
for the second to fifth days; oral).

Hypoxemia was developed seven days after the hospitali-
zation despite nasal high-flow oxygen therapy. The patient 
was intubated in the intensive care unit (ICU). Also, favip-
iravir (1600 mg BID for the first day, afterward 600 mg BID; 
oral for 5 days), tocilizumab (400 mg QD; intravenous for 
2 days), and intravenous immunoglobulin (IVIG) (2 g/kg; 

divided doses in 5 days) treatments were initiated. Despite 
negative microbiological cultures, empirical broad-spec-
trum antibiotics (meropenem and teicoplanin) were started. 
Hypotension developed 9 days after the first symptoms, and 
noradrenaline was started. Serum creatinine increased to 
1.8 mg/dL, oliguria, and metabolic acidosis developed, and 
continuous venovenous hemodiafiltration (CVVHDF) was 
started. The course of serum ferritin, lactate dehydrogenase, 
C-reactive protein, and response to various therapeutic inter-
ventions are shown in Fig. 2. In addition, hemadsorption 
was initiated with  CytoSorb® (CytoSorbents Europe GmbH, 
Berlin, Germany) for the treatment of cytokine storm. The 
patient died due to multiorgan failure as a consequence of 
cytokine storm in the ICU on the 10th day of the emergency 
service admission.

Discussion

The SARS-CoV-2 infection diagnosis relies mainly on con-
tact history, clinical features, laboratory, and radiological 
findings. The most frequent symptoms are fever and cough. 
Lymphopenia and ground glass pneumonic opacities in chest 
tomography are the most common laboratory and radiologi-
cal findings, respectively. Positive real-time PCR test from 
nasal and throat swab samples can confirm the diagnosis 
[3]. However, up to 30% of false-negative rates reported 
for the PCR test [4]. Also, in another study, false-negative 
rates were observed more frequently at late admission and 
with throat swab tests when compared to nasal swabs [5]. 
We made the diagnosis of SARS-CoV-2 infection along 
with a history of contact, clinical characteristics, labora-
tory, and radiological findings in our patient. We thought 
of false-negative PCR results could be associated with late 

Fig. 1  Initial axial chest computed tomography images show conflu-
ent ground-glass opacities involving both lungs
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admission. Unfortunately, the second test could not be per-
formed because of logistical problems.

The number of kidney transplant recipients with COVID-
19 is gradually increasing [6, 7]. Prognosis and optimal 
treatment strategy of SARS-CoV-2 infection in transplant 
recipients remain uncertain. However, two new guidelines 
offered some recommendations for kidney transplant recipi-
ents with SARS-CoV-2 infection. These recommendations 
were based on demographic and clinical conditions such as 
age, fever, hypoxemia, and pulmonary infiltration. Guide-
lines suggest discontinuation of calcineurin inhibitors and 
antiproliferative agents with increasing the steroid dosage 
in hypoxemic patients. There is no consensus in milder 
cases. Hence, one of them recommends the withdrawal of 
calcineurin inhibitors and antiproliferative agents, while the 
other suggests the continuation of calcineurin inhibitors with 
halving the dose (through level 4–6 ng/ml) during SARS-
CoV-2 infection [6, 8]. Intriguingly, tacrolimus also has been 
shown to reduce the replication of coronaviruses in-vitro 
conditions [9]. We halved the tacrolimus dosage to prevent 
allograft rejection and also use a possible therapeutic effect 
for both SARS-CoV-2 infection and macrophage activation 
syndrome in the early clinical stable period [9, 10]. Then, 
the calcineurin inhibitor was withdrawn due to deterioration 
of the clinical status on the subsequent days. Methylpred-
nisolone was continued for the prevention of rejection and 
adrenal insufficiency.

Antiviral treatment recommendations in COVID-19 
are limited due to poor data quality. Some research groups 

identified the effectiveness of antiviral drugs for the treat-
ment, based on the experiences in the Middle East res-
piratory syndrome (MERS) and severe acute respiratory 
syndrome (SARS) outbreaks. Guidelines recommend 
hydroxychloroquine and remdesivir as the first-line treat-
ments [11]. Lopinavir, ritonavir, darunavir, and favipiravir 
may be beneficial in refractory patients [6, 11]. However, 
serious drug interactions have been reported between cal-
cineurin inhibitors and lopinavir/ritonavir [8]. Favipiravir 
is a drug that acts by inhibition of RNA polymerase, which 
is approved by the Chinese pharmaceutical institution as 
an experimental treatment for SARS-CoV-2 infection [12]. 
We used hydroxychloroquine and azithromycin for the first-
line treatment that could be a probable efficient therapy for 
SARS-CoV-2 infection [13]. Then, favipiravir added to the 
treatment due to clinical deterioration and the lack of rem-
desivir in our country.

Despite these treatments, multiorgan failure developed 
as a consequence of cytokine storm. It is one of the most 
important causes of death in SARS-CoV-2 infection. Moni-
toring of serum lactate dehydrogenase, ferritin levels, and 
cytopenias must be essential in all COVID-19 patients for 
early detection of the cytokine storm. Cytokine-targeted 
therapies such as anakinra (interleukin-1 receptor antago-
nist), tocilizumab (anti-interleukin-6 monoclonal antibody), 
and ruxolitinib (inhibitor of Janus Kinase 1/2) may be ben-
eficial in COVID-19 patients with cytokine storm [14]. 
Another treatment,  CytoSorb®, is extracorporeal cytokine 
adsorber and is designed to reduce inflammation. It is also 

Fig. 2  The course of serum 
ferritin, lactate dehydrogenase, 
C-reactive protein, and response 
to various therapeutic interven-
tions
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recommended in COVID-19 patients who received toci-
lizumab with acute kidney injury [6]. Additionally, IVIG 
may be a beneficial supportive treatment [15]. In our patient, 
we used tocilizumab as initial treatment for the cytokine 
storm. Then, IVIG was administered. After the deteriorating 
clinical situation, we also started  CytoSorb® and CVVHDF 
therapy. Despite all our efforts, she had a fatal outcome.

In conclusion, COVID-19 is a severe infection that could 
cause mortality in kidney transplant recipients. We need 
qualified trials for new therapeutic options and modifying 
of immunosuppressive drugs and cytokine targeted therapies 
during SARS-CoV-2 infection, immediately.
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