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ABSTRACT
SARS-CoV-2 disease (COVID-19) presentations range from a mild upper respiratory 
disease to acute respiratory distress syndrome. At this time, it is unknown whether 
immunocompromised hosts, specifically kidney transplant patients, are at higher 
risk of systemic COVID-19 disease. We present the case of a 21-year-old, COVID-19 
positive, kidney transplant patient, who was admitted to our ward with fever and 
dysuria. Initial workup indicated acute kidney injury and pneumonia. During her 
hospitalization, the patient was treated with IV fluids and antibiotics, resolving the 
acute kidney injury but not the patient’s fever, which remained unexplained. 

Introduction
The SARS-CoV-2 pandemic spread to most of the world by 2020. SARS-CoV-2 
disease (COVID-19) usually manifests as a respiratory infection with presentation 
ranging from mild upper respiratory disease to pneumonia, acute respiratory 
distress syndrome and death. Patients with chronic kidney conditions are at 
increased risk of severe COVID-19 [1] and COVID-19-related mortality [2]. It remains 
to be determined whether kidney transplant patients are also at a higher risk of 
COVID-19 morbidity and mortality. 
Organ transplant recipients have frequent contact with the health care system 
and are therefore potentially more likely to be exposed to the virus. Once exposed, 
chronic immunosuppression may impair adequate immune response, thereby 
allowing COVID-19 to develop. Some studies have reported an alarmingly high 
death rate among solid organ transplant patients afflicted by COVID-19 [3], whereas 
others suggest that immunosuppression is most likely associated with a better 
outcome of COVID-19 by mitigating hyperinflammation [4].
Kidney transplant-specific studies have mostly reported high rates of acute kidney 
injury, respiratory failure and mortality [5-7]. Important questions arise as to the 
susceptibility, clinical presentation and management of these patients, as well as 
the expected evolution of the disease and outcome. Here we present the case of a 
21-year-old kidney transplant patient who was diagnosed with COVID-19, presented 
to the ED with fever and was admitted to our ward.  

Case report 
A 21-year-old woman presented to the emergency department with a fever of 
up to 40˚c and dysuria, which had begun three days prior to her admission. Her 
past medical history was notable for dysplastic kidney disease for which she had 
undergone a kidney transplantation from a deceased donor five years prior to 
her admission. Notably, 4 years after the transplantation she was admitted due 
to an antibody mediated rejection of the renal allograft treated with IV rituximab, 
IVIG and plasmapheresis and discharged with an elevated creatinine of 1.2 mg/dL. 
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Her immunosuppression regimen included steroids, 
mycophenolate mofetil and tacrolimus.
At the time of her presentation she denied having 
a cough, shortness of breath, gastro-intestinal 
symptoms, chest pain or chills. The patient did not 
report any contact with SARS2-CoV positive patients. 
She presented with normal vital signs and the 
Physical examination was unremarkable. A complete 
blood count revealed pancytopenia: leukopenia with 
3220 /µL white blood cells, lymphopenia with 740/µL 
lymphocytes, microcytic hypochromic anemia with 
hemoglobin of 9.2 g/dl and 102,000/µL platelets. Kidney 
function tests indicated acute kidney injury (AKI) with 
creatinine increased to 2.26 mg/dL, and blood urea 
nitrogen increased to (BUN) 33.7 mg/dL (Figure 1A-B). 
Urinalysis revealed proteinuria of 300 mg/dL without 
leukocytes or nitrites. C-reactive protein (CRP) was 
elevated at 6.13 mg/dL (Figure 1C). A chest x-ray was 
done and demonstrated consolidations 0n the left 
border of the cardiac silhouette and possibly in the 
base of the right lung. A SARS-CoV2 PCR swab was 
positive. 
Blood urea nitrogen (BUN, A), creatinine (B) and 
C-reactive protein (CRP, C) are shown over the course 
of hospitalization. The upper limit of normal (ULN) is 
shown in red.
After diagnosing AKI and COVID in a renal transplant 
patient, admission was recommended. The patients’ 
usual medical treatment was modified as follows: 
administration of mycophenolate mofetil was stopped 
and the steroid dosage was increased to a stress dose.  
Preventive enoxaparin was administered for three 
days and stopped when the patient reported gross 
hematuria and mild hemoptysis. Neither hematuria 
nor hemoptysis reoccurred after administration of 
enoxaparin was stopped.
During her hospitalization, the patient was treated 
with IV fluids for presumed prerenal acute kidney 

injury. Kidney function tests returned to baseline level 
following treatment. Unlike the acute kidney injury, the 
patient's fever did not seem to be resolved. Blood and 
urine cultures were sterile and urine Legionella Ag 
was negative. Consolidations on the chest x-ray raised 
the possibility of community-acquired pneumonia, 
and therefore empirical ceftriaxone and azithromycin 
were administered. After a week-long hospitalization, 
the patient was discharged against medical advice.

Discussion
In spite of loss of follow-up and the fact that the patient 
was discharged against medical advice, we would 
like to discuss the management of kidney transplant 
recipients with COVID-19. As discussed above, these 
patients are at increased risk of severe COVID-19 
and death [6,8,9]. Common presenting symptoms in 
these patients are fever, dyspnea and cough [6,10], 
similarly to the general population. Mortality in these 
patients was associated with older age and a higher 
respiratory rate at presentation, while high baseline 
lymphocyte counts and higher eGFR were associated 
with survival [6]. 
Supportive care remains the mainstay of therapy as 
there are no proven antiviral treatments. Administration 
of immunosuppressive medications is often reduced in 
dosage or discontinued [10,11], even though consensus 
on how to adjust immunosuppression is lacking. These 
decisions are further complicated by the high rates of 
AKI in kidney transplant recipients hospitalized with 
COVID-19 [6,12]. Multi-organ failure, cytokine storm 
and reduced renal perfusion have been proposed as 
possible mechanisms for AKI in COVID-19 patients. 
The latter was presumed to be the cause of AKI in 
the case presented and indeed eGFR improved with 
administration of IV fluids. Nonetheless, patients with 
a history of transplant rejection, such as our patient, 
require particularly careful consideration of any 

Figure 1: Kidney function tests and C-reactive protein values over the course of hospitalization. 



December 2020 | Vol. 18, No. 4 (48) | Journal of Israeli Military Medicine | ARTICLE ★

32

REFERENCES

[1].  �Henry BM, Lippi G. Chronic kidney Disease is Associated 
with Severe Coronavirus Disease 2019  
(COVID-19) Infection. Int Urol Nephrol. 2020;52(6):1193-4. 
Doi: 10.1007/s11255-020-02451-9.

[2].  �Cheng Y, Luo R, Wang K, Zhang M, Wang Z, Dong L, Et Al. 
Kidney Disease is Associated with in- 
Hospital Death of Patients with COVID-19. Kidney Int. 
2020;97(5):829-38. doi:  
10.1016/j.kint.2020.03.005.

[3].  � Kates OS, Haydel BM, Florman SS, Rana MM, Chaudhry 
ZS, Ramesh MS, Et Al. COVID-19 in Solid  
Organ  
Transplant: a Multi-Center Cohort Study. Clin Infect Dis. 
2020. Doi: 10.1093/cid/ciaa1097.

[4].  �Hage R, Schuurmans MM. COVID-19 in Solid Organ 
Transplant Recipients. Clin Infect Dis. 2020. Doi: 
 10.1093/cid/ciaa1629.

[5].  �Akalin E, Azzi Y, Bartash R, Seethamraju H, Parides M, 
Hemmige V, Et Al. Covid-19 and Kidney  
Transplantation. N Engl J Med. 2020;382(25):2475-7. Doi: 
10.1056/NEJMc2011117.

[6].  �Cravedi P, Mothi SS, Azzi Y, Haverly M, Farouk SS, Pérez-
Sáez MJ, Et Al. COVID-19 and kidney 
Transplantation: Results from the TANGO International 
Transplant Consortium. Am J Transplant.  
2020. Doi: 10.1111/ajt.16185.

[7].  �Elias M, Pievani D, Randoux C, Louis K, Denis B, Delion A, Et 
Al. COVID-19 Infection in Kidney  
Transplant Recipients: Disease Incidence and Clinical 
Outcomes. J Am Soc Nephrol. 2020;31(10):2413- 
23. Doi: 10.1681/ASN.2020050639.

[8].  �Fernández-Ruiz M, Andrés A, Loinaz C, Delgado JF, López-
Medrano F, San Juan R, Et Al. COVID-19 in  
Solid Organ Transplant Recipients: A Single-Center Case 
Series from Spain. Am J Transplant.  
2020;20(7):1849-58. Doi: 10.1111/ajt.15929.

[9].  �Pereira MR, Mohan S, Cohen DJ, Husain SA, Dube GK, 

Ratner LE, Et Al. COVID-19 in Solid Organ  

Transplant Recipients: Initial Report from the US 

Epicenter. Am J Transplant. 2020;20(7):1800-8. Doi:  

10.1111/ajt.15941.

[10].  �Raja MA, Mendoza MA, Villavicencio A, Anjan S, Reynolds 

JM, Kittipibul V, Et Al. COVID-19 in Solid  

Organ Transplant Recipients: A Systematic Review and 

Meta-analysis of Current literature.  

Transplant Rev (Orlando). 2020;35(1):100588. Doi: 

10.1016/j.trre.2020.100588.

[11].  �Marinaki S, Tsiakas S, Korogiannou M, Grigorakos K, 

Papalois V, Boletis I. A Systematic Review of  

COVID-19 Infection in Kidney Transplant Recipients: A 

Universal Effort to Preserve Patients' Lives and  

Allografts. J Clin Med. 2020;9(9). Doi: 10.3390/jcm9092986.

[12].  �Nair V, Jandovitz N, Hirsch JS, Nair G, Abate M, Bhaskaran 

M, Et Al. COVID-19 in kidney Transplant  

Recipients. Am J Transplant. 2020;20(7):1819-25. Doi: 

10.1111/ajt.15967.

[13].  �Bouza E, Loeches B, Muñoz P. Fever of Unknown Origin in 

Solid Organ Transplant Recipients. Infect  

Dis Clin North Am. 2007;21(4):1033-54, ix-x. Doi: 10.1016/j.

idc.2007.09.001.

[14].  �Muñoz P. Management of Urinary Tract Infections and 

lymphocele in Renal Transplant Recipients.  

Clin Infect Dis. 2001;33 Suppl 1:S53-7. Doi: 10.1086/320905.

[15].  �Tolkoff-Rubin NE, Rubin RH. Urinary Tract Infection in the 

Immunocompromised Host. Lessons from  

kidney Transplantation and the AIDS Epidemic. Infect Dis 

Clin North Am. 1997;11(3):707-17. Doi:  

10.1016/s0891-5520(05)70381-0.

change in immunosuppression. 

Persistent fever in COVID-19 kidney transplant 
patients also presents a challenge, especially as fever 
in itself in most transplant patients is considered an 
emergency [13]. Our patient had multiple possible 
causes of fever, the more probable of which include 
COVID-19 and urinary tract infection. While the latter 
are the most common bacterial complications in 
renal transplant patients [14,15], the infectious and 

inflammatory differential diagnosis is wide. To date, 
work-up recommendations for such patients have not 
been published. We suggest inpatient management 
of such cases at least until the prognosis of kidney 
transplant patients with COVID-19 is better described. 
Future studies could assist physicians in delineating 
work-up and initial management of these patients 
given the wide range of possible causes of fever they 
present.
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