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1  | INTRODUC TION

The novel coronavirus pandemic has a direct impact on healthcare sys-
tems worldwide. COVID- 19 is a new type of infectious disease caused 
by severe acute respiratory syndrome coronavirus 2 (SARS- CoV- 2), 
and the pandemic has an indirect impact in the implementation of ex-
traordinary public health measures to reduce the further spread of the 
virus.1 In addition to that, elective procedures remain slowed down, 
and it is vital to provide continuous health care in other surgical fields, 
such as transplant surgery. A significant gap exists between the num-
ber of patients waiting for organ transplantation and the number of 

available organs. As the coronavirus pandemic is accelerating, higher 
numbers of potential organ donors are and will be infected, which will 
change the circumstances for organ donation.2 For this reason, it is 
utmost important to maximize the effort to identify every available 
organ donor despite the pandemic situation worldwide.

To the best of our knowledge, studies about organ transplan-
tation from SARS- CoV- 2- positive donors are scarce.3,4 The current 
state of recommendations for transplantation and donation during 
the COVID- 19 pandemic is limited to experts’ opinions, which are 
based on emerging studies, but currently, the quality of evidence is 
low.
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Abstract
The coronavirus (COVID- 19) pandemic is evolving very quickly and has affected 
healthcare	 systems	 worldwide.	 Many	 uncertainties	 remain	 about	 transplantation	
from a SARS- CoV- 2- positive donor as only a few cases have been reported. Here, we 
present the successful transplantation of 2 kidneys from a 52- year- old male donor 
with active (2 weeks of COVID- 19- like symptoms and positive nasopharyngeal swab 
SARS- CoV- 2 polymerase chain reaction on the day of organ recovery) SARS- CoV- 2 
disease. The immediate postoperative course of both recipients was uneventful. This 
case emphasizes that patients with SARS- CoV- 2 may be safe organ donors.
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Here, we report a case of successful transplantation of 2 kidneys 
from a SARS- CoV- 2- positive donor (Figure 1).

2  | DONOR

A 52- year- old male with symptoms of headache, facial droop, and 
left hemiplegia was admitted to a tertiary referral hospital emer-
gency department. The patient was conscious and responsive. He 
had a medical history of primary arterial hypertension and COVID- 
19- like symptoms (fever and cough) 13 days before admission. 
The COVID- 19- like symptoms occurred after close contact with a 
COVID- 19- positive- person; SARS- CoV- 2 polymerase chain reaction 
(PCR) testing was not performed until admission. A cerebral com-
puted tomography angiography (CTA), performed on admission, 
showed a massive acute cerebral infarction of the right middle cer-
ebral artery with signs of edema. Reperfusion therapy was not indi-
cated. The patient was hospitalized to the COVID- 19 general ward 
on neurologist surveillance. On admission, SARS- CoV- 2 PCR via na-
sopharyngeal swab was positive (BioFire SARS- CoV- 2), C- reactive 
protein was 15 mg/L, procalcitonin 0.01 µg/L, lactate dehydroge-
nase 325 U/L, ferritin 761.74 µg/L, and interleukin (IL)- 6 7.35 ng/L. 
On the next day, SARS- CoV- 2 IgG antibodies (Abbott Architect 
SARS- CoV- 2 IgG- assay) were detected (6310.1 AU/mL). The CT 
scan showed the zones of consolidation in both lungs, thrombi on 
both sides of the main, lobed and smaller branches of the pulmonary 
arteries, and the saddle thrombus. The main pulmonary artery (PA) 
diameter was 36 mm, the right PA diameter was 26 mm and the left 
PA diameter 27 mm. The donor has received dexamethasone since 
the admission to the hospital. As thrombolytic therapy was not ap-
propriate in this case, anticoagulant therapy was initiated with low 
molecular weight heparin. After 3 days, his neurological status and 

respiratory function worsened, and the patient was moved to the 
COVID- 19 intensive care unit (ICU) and placed on a ventilator. Blood 
gas analysis after intubation was pH 7.351, PaCO2 41.9 mm Hg, 
PaO2 51.9 mm Hg. Seventy- two hours after admission to the ICU, 
brain death was determined. The SARS- CoV- 2 PCR via nasopharyn-
geal swab was repeated and remained positive (gene E Ct =32.0; 
gene N Ct =33.8;	 GeneXpert	 SARS-	CoV-	2;	 Cepheid).	 There	were	
signs	 of	 resolution	 of	 consolidation	 in	 the	 lungs	 on	 the	 chest	 X-	
ray. Laboratory investigations revealed the following: C- reactive 
protein 129.1 mg/L, procalcitonin 0.16 µg/L, aspartate transami-
nase 145 U/L, alanine transaminase 112 U/L, alkaline phosphatase 
95	 U/L,	 lactate	 dehydrogenase	 684	 U/L,	 D-	dimer	 9775	 µg/L, a 
serum creatinine level of 107 µmol/L, blood urea 9.9 mmol/L, with 
urine output of 2.34 L in the last 24 hours (Table 1). Abdominal ul-
trasound showed kidneys of a structurally normal size and shape. A 
multidisciplinary team meeting decided to proceed with organ dona-
tion. We have questioned all potential recipients from the waiting 
list with compatible blood type and have enrolled for further testing 
only those who have had the COVID- 19 disease and had developed 
immunity. There was no specific protocol at that time, the principle 
of precedence was maintained. Upon arrival SARS- CoV- 2 antibodies 
of the recipients were measured and only those with positive anti-
body threshold (>50 AU/mL) were eligible for transplantation. Both 
kidneys were transplanted.

3  | SURGERY

Kidney recovery was performed without complications. Fifteen 
glomeruli were found in two renal biopsies. There was no glomeru-
lar sclerosis. Fibrinous blood clots were seen in the lumen of small 
blood vessels. There were red blood cells in the majority of tubules 

F I G U R E  1   Chronological timeline of the events. Abbreviations: NS, nasopharyngeal swab; SARS- CoV- 2, severe acute respiratory 
syndrome coronavirus 2; COVID- 19, COVID- 19, coronavirus disease 2019; PCR, polymerase chain reaction; anti- SARS- CoV- 2 S- RBD, SARS- 
CoV-	2	S-	RBD	specific	IgG	antibodies;	CXR,	chest	X-	ray;	CT,	computed	tomography;	CRP,	C-	reactive	protein;	IL-	6,	interleukin-	6;	LDH,	lactate	
dehydrogenase; PCT, procalcitonin
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and hemosiderin in the tubular epithelium. Warm ischemia time was 
minimal (about 20 minutes). First recipient kidney total ischemia time 
was 16 hours. Urine output started within 1.5 hours after surgery. 
Second recipient kidney total ischemia time was 26 hours. Urine 
output started within 2 hours after surgery. No infarct zones were 
noticed in both kidneys.

4  | RECIPIENT 1

A	38-	year-	old	woman	with	many	years	of	type	1	diabetes	mellitus,	
causing diabetic nephropathy and end- stage renal disease on hemo-
dialysis, had been placed on the waiting list for a kidney transplant 
in 2020. Due to febrile fever, general weakness, and gastrointestinal 
tract symptoms, she was hospitalized 2.5 months earlier. The SARS- 
CoV-	2	PCR	on	nasopharyngeal	 swab	was	positive.	 In	 the	 chest	X-	
ray, bilateral infiltration was present, however there was no need 
of oxygen supply. Treatment with amoxicillin and clavulanic acid 
was administered. The patient was successfully discharged after 
10 days. On the day of transplantation, SARS- CoV- 2 IgG antibod-
ies	were	positive	(2861.0	AU/mL),	and	SARS-	CoV-	2	PCR	on	the	na-
sopharyngeal swab was negative. Thus, recipient informed consent 
was obtained, and a standard kidney transplantation was performed. 
After uneventful surgery, the patient was transferred to the ICU. 
There was no need for supplemental oxygen or hemodialysis and 
the immune- suppressing therapy was initiated. The patient was suc-
cessfully discharged from the ICU on the next day to the nephrology 
department. In the early postoperative period, transplant function 
was sufficient.

5  | RECIPIENT 2

The second recipient was a 36- year- old man who had been suffering 
from	IgA	nephropathy	since	2008	and	was	on	hemodialysis	for	the	
past 3 years. Due to contact with a relative suffering from COVID- 19 
infection, SARS- CoV- 2 PCR on the nasopharyngeal swab was per-
formed and resulted positive 2 months earlier. There were no signs 
of	infiltration	on	the	chest	X-	ray.	Three	days	later,	in	the	absence	of	
any special treatment he was released for outpatient care. Before 
transplantation, repeated SARS- CoV- 2 IgG antibodies were posi-
tive (720.9 AU/mL) and SARS- CoV- 2 PCR on nasopharyngeal swab 
was negative; thus, recipient informed consent was obtained, and 
a standard kidney transplantation was performed. After unevent-
ful surgery, the patient was transferred to the recovery room and 
monitored as regained consciousness. There was no need for sup-
plemental oxygen and the patient was successfully transferred to 
the nephrology department. The next day the immune- suppressing 
therapy was initiated. As there was a delayed graft function, 2 he-
modialysis procedures were performed. On the same day, the re-
cipient developed fever, accordingly blood and urine cultures were 
collected. Initial empirical therapy with amoxicillin and clavulanic 
acid was initiated for 10 days. However, no bacterial infection was 
documented from blood and urine cultures. In addition, 2 consecu-
tive SARS- CoV- 2 PCR tests remained negative. The early postopera-
tive period went uneventful with an adequate urine output. Duplex 
ultrasound imaging of the transplant kidney was unremarkable.

Both recipients received Basiliximab and prednisolone induction. 
The maintenance immunosuppression consisted of tacrolimus and 
mycophenolate mofetil. Tacrolimus concentration was measured, 

Variable
Reference 
range Day - 7 Day - 3 Day - 2 Day - 1 Day 0

WBC (×109/L) 4.0-	9.8 6.93 12.25 15.68 13.61 16.44

Lymphocytes (×109/L) 1.0- 4.0 1.6 1.9 2.8 2.9 3.0

Neutrophils (×109/L) 1.5- 6.0 4.6 9.4 11.4 9.3 11.9

CRP (mg/L) 0- 5 15.0 64.1 83.0 77.9 129.1

PCT (µg/L) < 0.05 0.01 0.07 0.16

Abbreviations: CRP, C- reactive protein; PCT, procalcitonin; WBC, white blood cells.

TA B L E  1   Inflammatory markers in the 
donor

Variable
Reference 
range Recipient Day 0 Day 1 Day 5 Day 12

WBC (×109/L) 4.0-	9.8 1 6.25 15.65 7.49 10.31

2 14.1 12.41 5.81 9.83

Lymphocytes (×109/L) 1.0- 4.0 1 3.0 2.4 1.4 2.7

2 0.2 0.3 1.2 1.9

CRP (mg/L) 0- 5 1 3.47 37.2 8.5 2.25

2 8.7 54.4 4.99 0.47

Tacrolimus (ng/mL) 5-	8 1 10.6 10.2 6.5

2 1.2 8.6 4.7

Note: Abbreviations: CRP, C- reactive protein; WBC, white blood cells.

TA B L E  2   Laboratory results of the 
recipients
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and the dosage was modified accordingly. Both SARS- CoV- 2 PCR 
via nasopharyngeal swab and SARS- CoV- 2 IgG antibody tests were 
performed several times over the hospitalization. Table 2 shows the 
laboratory	 results	 of	 the	 recipients.	 After	 18	 days,	 patients	 were	
discharged from hospital with no evidence of any active infection, 
including COVID- 19. The graft is well functioning in both recipients 
3 months later.

6  | DISCUSSION

It is not completely known whether it is safe to transplant kidney in 
terms of virus transmission and how the SARS- CoV- 2 virus can af-
fect graft function.

The lungs are the first and primary target of SARS- CoV- 2. 
Autopsies of COVID- 19 have shown that virus apart from the re-
spiratory system can be detected in the heart, liver, brain, and kid-
neys as well.5,6 Proposed mechanisms of kidney injury are direct 
viral- induced tubular or glomerular injury, sepsis- associated acute 
kidney injury, and thrombotic disease.4 There is scientific proof that 
SARS- CoV- 2 spike (S) protein binds to angiotensin- converting en-
zyme 2 (ACE2) receptors on host cells.7	Moreover,	there	is	evidence	
that	RNA	for	ACE2,	transmembrane	serine	protease	2	(TMPRSS2),	
and cathepsin L (CTSL) are upregulated and enriched in multiple 
kidney- cell types in patients with COVID- 19.5 In kidneys, ACE2 
receptors are found in podocytes, mesangial cells, parietal epithe-
lium of Bowma''s capsule, proximal cell brush border, and collect-
ing ducts. Despite that SARS- CoV- 2 viral or particles are seen in all 
kidney compartments in histopathology examinations, the detection 
rate	of	virus	in	urine	is	very	low	up	to	0.8%	with	very	low	viral	load	
79 ± 30 copy/μL.8

The SARS- CoV- 2 may directly damage the cells of the kidney. 
Some studies discovered fragments of the virus in blood and urine 
of COVID- 19 patients, using PCR.9 Other studies showed that many 
patients with COVID- 19 have collapsing glomerular disease due to 
damage to podocytes caused by cytokines and a direct toxic viral 
effect.10- 12

A virus- induced immune response is another factor that may 
contribute to acute kidney injury. In a disproportionate response, 
tissue immune cells release significant amounts of cytokines and 
chemokines, which leads to cytokine storm. Several clinical studies 
have indicated that the levels of inflammatory mediators' IL- 2, IL- 7 
and IL- 10, IFN- inducible protein 10, granulocyte colony- stimulating 
factor (GCSF), macrophage inflammatory protein 1α, tumor necro-
sis factor- α (TNF- α), and monocyte chemoattractant protein 1 were 
significantly higher in patients with severe COVID- 19 than in mild 
cases.9,13

The factors described above may impact the transplant func-
tion in the future, despite successful transplantation and a well- 
functioning graft. Therefore, further monitoring of the recipients is 
needed. This may help to improve the current understanding of the 
impacts of the pandemic on transplantation practices.14

The current state of recommendations for transplantation and 
donation during the COVID- 19 pandemic is limited to experts’ opin-
ions, which are based on emerging evidence; however, currently, the 
quality of evidence is low.

Therefore, we can count on the experience of the cases with 
influenza A (H1N1) during the pandemic in 2009. In the literature, 
we found that overall, during the pandemic in 2009, 19 organs were 
transplanted	from	nine	donors	infected	by	the	H1N1	virus.	Most	of	
them received incomplete treatment with oseltamivir before organ 
recovery; moreover, three donors did not receive oseltamivir at all. 
None of the recipients developed clinical signs of viral illness.15- 17

However, a review of available data and the biology of SARS- 
CoV- 2 and related RNA respiratory viruses suggests that the risk for 
transplant transmission is low, although it cannot be excluded.18,19 
There is an incomplete understanding of the mode of transmission 
of SARS- CoV- 2 and whether blood- borne transmission through solid 
organ transplants is a risk. There are no data on the transmission of 
the virus through the blood, although a theoretical possibility ex-
ists. The rate of viremia in the literature varies substantially from 
1%	to	78%.	 It	seems	that	this	 is	associated	with	the	severeness	of	
the COVID- 19 disease.20 There are concerns about the effects of 
de novo immunosuppression on COVID- 19 severity. Transplant cen-
ters also need to better understand the role of serology screening. It 
is not known whether positive serology means that the recipient is 
protected from SARS- CoV- 2 infection, and if so, how long the pro-
tection will last. Likewise, if a vaccine becomes available, research 
is needed to determine whether immunosuppressed patients will 
respond to it and the duration of the immune response. The most 
recent data show that immune response to vaccine is significantly 
lower in immunocompromised patients.21- 23 With progression of 
scientific evidence, future revisions of recommendations for organ 
donation and transplantation during the COVID- 19 pandemic will be 
warranted.24

7  | CONCLUSION

In conclusion, we report a successful transplantation of 2 kidneys 
from a SARS- CoV- 2- positive donor. Both kidneys were transplanted 
for recipients who have had the COVID- 19 disease and had devel-
oped immunity after COVID- 19 disease. The immediate postop-
erative course of recipients was uneventful. This case shows that 
patients with SARS- CoV- 2 may be safe organ donors.
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