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A 63-year-old woman, who was the recipient of a deceased donor 
kidney transplant 20 years previously, was admitted with dyspnea 
and cough for 7 days before admission. She did not report head-
aches, fever, chills, or diarrhea. She had no history of recent travel or 
close contact with confirmed COVID-19 cases. The only significant 
previous medical history was hypertension.

Her current medications were mycophenolate mofetil (CellCept) 
500 mg twice daily and cyclosporine 75 mg twice daily.

Her physical examination was as follows: temperature: 37.1°C, 
pulse rate: 80 beats/min, respiratory rate: 22 per min, blood pres-
sure: 120/80 mm Hg, O2 saturation 83%. There were bilateral 
coarse crackles in the base of both lungs; other examinations were 
unremarkable. The laboratory findings showed a total white blood 
cell count of 9100/mL with polymorphonuclear leukocytes 81.1%, 
15.2% of lymphocytes, hemoglobin 8.2 g/dL, platelets 314 000/mL, 
prothrombin time (PT) 12.5, partial thromboplastin time (PTT) 37, in-
ternational normalized ratio 1, Na 139, K 4.5, blood urea nitrogen 64, 
creatinine 2.8 mg/dL, lactate dehydrogenase (LDH) 560 U/L, eryth-
rocyte sedimentation rate (ESR) 81 mm/h, and C-reactive protein 
(CRP) 60 mg/L. The urine protein dipstick value was 2+.

A chest computed tomography (CT) scan revealed the areas of 
solid and ground-glass confluent consolidation in both lungs consis-
tent with COVID-19 (Figure 1).

The patient was admitted with an impression of COVID-19, and 
an oropharyngeal swab test for severe acute respiratory syndrome–
associated coronavirus (SARS-CoV-2) was taken. She was sent to the 
COVID-19 special ward and was given hydroxychloroquine 400 mg 
single dose orally, Kaletra (lopinavir/ritonavir) 400/100 mg twice 
daily orally, and oseltamivir 75 mg daily orally. She also received in-
travenous cefepime 500 mg twice daily.

The pretreatment through the level of cyclosporine was 95 ng/
mL, which was in target level range (70-150 ng/mL) recommended 
by our national protocol. The adjustments based on drug-drug inter-
actions (DDI) were applied and the cyclosporine dose was reduced 
to 50 mg twice daily. The cyclosporine blood through the level was 
kept between 90 and 100 ng/mL.

The pretreatment through blood level of CellCept (mycopheno-
late mofetil) was 1.3 mg/L. We reduced the dose to 500 mg once 
daily. Given the potential risk of prolongation of QT by both hy-
droxychloroquine and lopinavir, we performed a daily electrocardio-
gram to assess the corrected QT interval (QTc).

Echocardiography showed mild pericardial effusion with an ejec-
tion fraction of 60%. Abdominopelvic ultrasound revealed increased 
parenchymal echogenicity in the transplanted kidney.

On the second day of the admission, the patient developed a 
rise in serum creatinine (3.1 mg/dL) and O2 saturation dropped to 
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The COVID-19 pandemic is spreading worldwide and the impact of the disease in 
transplant patients is evolving. In this case report, we presented a 63-year-old female 
kidney transplant recipient who presented with dyspnea and cough and was diag-
nosed with COVID-19 pneumonia. On the fourth day of admission, the patient's con-
dition worsened. Therefore, the immunosuppressive medications were discontinued, 
and hydrocortisone was started. The patient died on the fifth day.
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78% with an oxygen mask with a reservoir bag. The patient was alert 
and communicative, so supportive measures continued, and adjust-
ed-dose vancomycin was added to the medications.

On the fourth day of admission, she developed respiratory distress, 
increased difficulty in breathing, dyspnea, and oliguria, and she was 
intubated and underwent 24-hour telemetry. Creatinine increased to 
3.4 mg/dL. The CRP level was 78 mg/L, ESR 85, LDH 574, PT 14.5 sec-
onds, PTT 40 seconds, and platelet level was 387 000/mL.

Cellcept and cyclosporine were discontinued, and hydrocorti-
sone 100 mg every 8 hours was started.

On the fifth day, the patient developed foamy bloody dis-
charge through the endotracheal tube, respiratory acidosis, and 
rise in creatinine (4.4 mg/dL). Unfortunately, the patient be-
came bradycardic and was coded for cardiopulmonary arrest. 
Cardiopulmonary resuscitation was unsuccessful. The postmor-
tem examination is unlikely to be necessary on a deceased patient 
with confirmed COVID-19 infection, given the risk of transmission 
of infectious pathogens during and after the postmortem exam-
ination.1 However, in this case, we determined that a postmortem 
test should be pursued and asked the relatives for the permission, 
but the patient's surrogate refused.

The overall clinical presentation, laboratory, and chest CT scan 
findings of the COVID-19 in the patient discussed above were sim-
ilar to nontransplant cases. Regarding the treatment, we adminis-
tered the standard treatment, which has been recommended by the 
National COVID-19 interim management guidance.

DDI is an important issue in managing a case of COVID-19 with 
a kidney transplant. Antiviral medications such as Kaletra (lopinavir/
ritonavir) may increase the level of cyclosporine. Therefore, dose 
reduction may be considered.2,3 Considering the DDI and to avoid 
toxic drug levels, the dose of cyclosporine had been reduced by 30% 
in order to keep the cyclosporine in the target level of 70-150 ng/mL  
recommended by our guideline. We discontinued both immunosup-
pressants on the fourth day of admission after the patient's condition 

deteriorated. On the same day, the National COVID-19 guidance an-
nounced the recommendation of immunosuppressant withdrawal in 
severely ill transplant patients.

In China, Zhu et al4 reported the first renal transplant patient 
with COVID-19 who was treated successfully with reduced immu-
nosuppressant use and low-dose prednisolone. Moreover, in Italy, 
Gandolfini and her colleagues reported that their approach for kidney 
transplant recipients included immunosuppressant discontinuation.5

Although reduction or temporary discontinuation of immuno-
suppressive treatments has been recommended in kidney transplant 
recipients with viral pneumonia,6,7 withdrawal of antirejection treat-
ment may exacerbate the cytokine storm activated by COVID-19. 
The occurrence of cytokine storm could be implied by the high levels 
of interleukins (IL)-2, -7, and -10, granulocyte-colony stimulating fac-
tor, interferon-γ-inducible protein, monocyte chemoattractant pro-
tein, macrophage inflammatory protein 1 alpha, and tumor necrosis 
factor-α.8,9

Among these, IL-6 seems to be a leading trigger of the inflam-
matory cascade, which may increase alveolar-capillary blood-gas 
exchange dysfunction.10,11

In the presented case, we could not assess the existence of a cy-
tokine storm because IL-6 monitoring was not available in our center. 
However, the development of foamy blood discharge from the lungs, 
hypoxia, and increased levels of inflammatory markers such as ESR, 
CRP, and LDH could suggest the presence of the inflammatory re-
sponse initiated by pro-inflammatory cytokines such as IL-6.

In the presence of a cytokine storm, IL-6-targeting therapies 
such as tocilizumab may play an important role to control acute re-
spiratory distress syndrome (ARDS) in transplant patients who con-
tracted COVID-19.5

In the presented case, it is not clear whether the patient might 
benefit from discontinuation of immunosuppressant upon admission. 
According to The Transplantation Society, changes in immunosup-
pression are not well studied in transplant patients, and adjustment 
of dose reduction has to balance the consequences of rejection.12

The presented patient had a risen creatinine, proteinuria, and 
increased parenchymal echogenicity in the transplanted kidney 
at the time of admission, which could be accompanied by a higher 
risk of rejection with discontinuation of immunosuppressive med-
ication. Therefore, we decided to reduce but not discontinue the 
immunosuppressants.

Although we reduced the doses of immunosuppressants, neph-
rotoxicity secondary to DDI could not be ruled out. The other po-
tential explanation of kidney failure of the patient could be direct 
damage of COVID-19 to the kidney. It has been shown that COVID-19  
not only causes pneumonia, but it may also cause direct damage to 
other organs such as the heart, liver, kidneys, as well as the blood 
and the immune system.8,9,13 Therefore, 1 possible explanation of 
kidney failure, in this case, could be the aggravation of kidney func-
tion due to the cytopathic effect of SARS-CoV-2 on kidney.14

In summary, we discussed some factors that might contribute to 
the unfortunate death of the presented patient such as ARDS exac-
erbated by an inflammatory response and renal failure secondary to 

F I G U R E  1   The chest computed tomography of the patient 
which revealed ground-glass opacities in both lungs [Color figure 
can be viewed at wileyonlinelibrary.com]
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drug nephrotoxicity or direct injury to the kidney by SARS-CoV-2. 
Moreover, we discussed our treatment strategy in terms of adminis-
tration of lopinavir-ritonavir as a potentially effective antiviral med-
ication and reduction of immunosuppressants. We tried to balance 
between the treatment of the patient's COVID-19 infection and the 
risk of her kidney rejection or provoked inflammatory response. 
Although the treatment of the patient was not successful, we be-
lieve that the reporting of unsuccessful case treatments is crucial in 
order to obtain the maximum knowledge to protect the population 
of kidney transplant recipients.
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