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Abstract

As of mid-April 2020, the coronavirus disease of 2019 (COVID-19) pandemic has affected more than 

2 million people and caused 135,000 deaths worldwide. Not much is known about the effect of this 

disease in immunosuppressed children with renal transplantation (RT). Here we report a 13-year-old 

child with multiple comorbidities who acquired COVID-19 five years post-RT in the United States. 

Maintenance immunosuppression (IS) consisted of sirolimus and mycophenolate. There was no 

history of travel or exposure to sick contacts. The presenting features were fever, cough, rhinorrhea 

and hypoxemia. Diarrhea was the only extra pulmonary manifestation. Chest x-ray was normal. He 

did not require intensive care unit care or ventilation. There was a transient rise in his serum 

creatinine without change in urine output; dialysis was not required. Slight reduction in IS was done. 

He had an excellent clinical recovery within four days and was able to be discharged home. His 

respiratory symptoms resolved but the diarrhea persisted during a 4 week follow-up period. This 

report provides a brief perspective on the short-term COVID-19 clinical course in an 

immunosuppressed child. More reports will add valuable information on the potential variety of 

spectrum of the illness in this subset of children. 
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nasopharyngeal; PCR, polymerase chain reaction; RT, renal transplant;  SARS, severe acute 

respiratory syndrome; SPO2; oxygen saturation; VS, vital signs.

Introduction

Coronavirus disease of 2019 (COVID-19) is caused by severe acute respiratory syndrome, 

coronavirus 2 (SARS-CoV-2). Children with COVID-19 may present with respiratory symptoms far 

less frequently and the disease course also may be less severe as compared to adults. 1-3  Whether post-

transplant patients on immunosuppression (IS) are at increased risk for severe COVID-19 is not very 

clear at this time. There are few case reports of adult heart and renal transplant (RT) recipients with 

COVID-19 described recently.4-6 However, the clinical course of COVID-19 in pediatric RT 

recipients remains largely unclear. Here, we report a 13-year-old male who acquired SARS-CoV-2 

infection five years post-RT with excellent clinical outcome during a very short term follow-up. To 

the best of our knowledge, we believe this to be one of the early reported cases of pediatric RT 

recipient with mild COVID-19 in the United States. 

Case Report

A 13-year-old Caucasian male underwent a pre-emptive deceased donor RT at seven years of age for 

end stage renal disease due to renal hypodysplasia. Induction was done with Thymoglobulin and 

maintenance IS consisted of tacrolimus and mycophenolate, on a steroid withdrawal protocol. Post-

RT course was uneventful with baseline serum creatinine of 0.5 mg/dl and therapeutic goal trough 

tacrolimus levels. Three years post-RT, he developed hypertensive encephalopathy with posterior 

reversible encephalopathy syndrome, which was thought to be associated with tacrolimus, 

necessitating change of his IS from tacrolimus to sirolimus. He had a history of chronic severe 

constipation with rectal prolapse, cecostomy, and colostomy with colonic resection.  He was born at 

33 weeks and stayed in intensive care unit (ICU) for eight months. Current maintenance 

immunosuppressive medications consisted of sirolimus 4 mg daily and mycophenolate 500/250 mg. A
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He presented to the emergency department (ED) with one day history of runny nose, mild cough, 

fever and low oxygen saturation (SPO2). He was otherwise active all day and was drinking and eating 

well. Later in the day, he did not feel well and his tremors had worsened from his baseline. He had 

cecostomy antegrade enema that day as usual but with unusually large volume, liquid output. He 

denied loss of taste or smell, abdominal distension, nausea, vomiting or change in urine output or 

color. There was no history of recent travel or exposure to the known sick contacts of COVID-19. He 

was last seen in a medical facility 25 days prior and last school attendance was three weeks prior to 

onset of illness. He lived with his parents and siblings at home; mother had cough, runny nose and 

low grade fever. Initial vital signs (VS) revealed oral temperature 39.2 ⁰C, respiration 23 per minute, 

SPO2 72% on room air, pulse 130 per minute and blood pressure 124/80 mm Hg. Supplemental 

oxygen 2 liter/minute via nasal cannula (NC) was started with a prompt rise in SPO2 to 100%, which 

intermittently dropped to low 90% during talking; however, there was no labored breathing, 

retractions or nasal flaring. He had clear nasal discharge but no pharyngeal erythema, exudate, 

tonsillar enlargement or cervical lymphadenopathy. Chest was clear to auscultation with no 

crepitation, wheezing or decreased air entry. Renal transplant was non-tender. There was a cecostomy 

with a button and colostomy. There was generalized skin mottling at presentation.  Rest of the 

examination was normal. 

Nasopharyngeal (NP) swab for coronavirus (229E, HKU1, NL63 and OC43), influenza A and B, 

Influenza A (H1, H1N1-2009 and H3), parainfluenza virus (1, 2, 3 and 4), and other respiratory 

viruses were all negative. Throat culture was negative for beta-hemolytic streptococcus. Chest x-ray 

(CXR) did not show infiltrates, pulmonary edema or pleural effusion. Abdominal x-ray showed non-

obstructive bowel gas pattern. Erythrocyte sedimentation rate was 7 mm/hr and C-reactive protein 

(CRP) was 4.5 mg/dl. Serum lactic acid was 1.8 mmol/l. Urinalysis did not show proteinuria or 

hematuria. Blood and urine cultures were negative. Electrocardiogram showed sinus tachycardia and 

serum troponin I was normal (< 0.017 ng/ml).  Epstein-Barr virus (EBV), cytomegalovirus (CMV) 

and BK virus polymerase chain reaction (PCR) were all negative. Serum creatinine was elevated to 

0.8 mg/dl, which later returned to baseline at the time of discharge. White blood count was 10.5 x A
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103/mm3, hemoglobin 14.5 gm/dl, platelet count 214 x 103/mm3, absolute neutrophil count 8.42 

x103/µl and absolute lymphocyte count of 1.14 x103/µl. Liver function was normal. 

Management included hydration, oxygen via NC, and antipyretics. He did not require ICU admission 

or ventilator support. Given immunosuppressed status, he did receive presumptive antibiotic therapy 

until all the cultures were negative. Three days later, the NP swab for SARS-CoV-2 by nucleic acid 

amplification (qualitative, multi-target, reverse-transcriptase PCR) returned positive (Laboratory 

Corporation of America, Burlington, NC, USA). Mycophenolate and sirolimus dosages were reduced 

to 250 mg twice a day and 3 mg daily respectively. Serum trough sirolimus level remained stable at 7 

ng/ml post dose reduction, similar to baseline level.  He continued to have large volume stool output 

from the colostomy. Stool specimen was not tested for SARS-CoV-2. 

At the time of discharge on day four of admission, his VS were stable with no fever, respiratory 

distress and normal SPO2 on room air. Home self-quarantine along with testing of all family members 

was recommended with instruction for return to ED with any change in his respiratory status. 

Outpatient telehealth follow-up at day 14 and 28 showed stable appearing afebrile child with no 

apparent distress but persistent mild diarrhea. Cough was resolving and home SPO2 was stable on 

room air. Repeat NP swab PCR tests for SARS-CoV-2 obtained at home on day 14 and 28 were still 

positive. A plan was made to repeat the test in 2 weeks at home along with obtaining virus-specific 

serology, renal function test and sirolimus level, once the NP swab PCR turns negative and patient 

able to return to the laboratory. Mother also tested positive for SARS-CoV-2 but other household 

members who had only limited contact after the onset of his symptoms were tested negative for the 

virus. 

Discussion

The management of IS, duration of viral shedding, and efficacy of serology in pediatric RT recipients 

with COVID-19 is largely unknown. Also, there is a very limited information available on the clinical 

spectrum of this disease in these patients. Children with SARS-CoV-2 infection are often A
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asymptomatic or have a milder respiratory disease as compared to adults. 1-3 Hence, it is not 

unexpected to observe a relatively mild course of COVID-19 in the pediatric RT recipients as well, 

especially in those who are on low-dose maintenance immunosuppressive therapy, as the case 

described in this report. Although pulmonary manifestation is the most common presentation in 

children with SARS-CoV-2 infection, 7 the CXR findings may be negative as in our patient. A chest 

computed tomography scan with bilateral ground glass opacities is highly sensitive but is non-specific 

for COVID-19.7 Gastrointestinal manifestations such as diarrhea may also occur.8 Our patient had 

profuse watery stool at the time of presentation which persisted even after the resolution of respiratory 

symptoms. Indeed, the virus has been shown to be present in the stool even after its clearance from 

the NP samples but the stool may not be infectious.9,10

Angiotensin converting enzyme 2 (ACE2) is a receptor for both the SARS-CoV and the coronavirus 

NL63 and is expressed in human airway epithelia and lung parenchyma.11 SARS-CoV-2 may share 

the same receptor for entry into the pulmonary cells and studies are currently underway to evaluate 

the virus-receptor interaction. Whether RT recipients have differential expression of ACE2 receptor 

and if there are any possible interactions between immunosuppressive agents and the pulmonary 

ACE2 receptor is unknown. Zhou et al. in their drug repurposing study, suggested that sirolimus in 

combination with mercaptopurine may be an effective drug regimen for COVID-19.12 Potential 

therapeutic effects of remdesivir and hydroxychlorquine, among others are currently being 

investigated in clinical trials.13

Acute kidney injury (AKI) may occur in RT recipients with COVID-19. In a case series of seven adult 

RT recipients, four out of seven patients had AKI (57%), three required dialysis with one death.4 The 

possible mechanism could be due to the virus interaction with the ACE2 receptor since ACE2 is 

expressed in the proximal renal tubules and glomeruli.14,15 Our patient had a transient rise in serum 

creatinine with return to baseline in a few days and did not require dialysis. 

Serology is useful in demonstrating current or past SARS-CoV-2 infection and in determining who 

may donate their convalescent plasma as a possible treatment. However, it is unclear how long does 

the immunity last and whether the immunity is protective against future reinfection or not.  Also, the 
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utility of serial quantitative SARS-CoV-2 PCR in RT recipients is unknown at this time. Currently, 

most laboratories perform qualitative PCR, with quantitative PCR being done only at a few centers. 

Management of IS in post-transplant patients with COVID-19 is challenging. Although reduction of 

IS at the time of active infection is reasonable, it may not be necessary as the pulmonary injury is 

thought to be due to the “cytokine storm” leading to excessive activation of the host innate immune 

inflammatory response.16 Hence, being immunosuppressed may actually be of advantage as this may 

cause minimal to no lung and extra pulmonary tissue damage, however it remains to be proved.17 

Efficacy of steroid due to its anti-inflammatory effect also remains to be studied. In patients in whom 

the IS is reduced, it is challenging to determine when to resume the baseline IS given that duration of 

viral shedding is unknown. Extrapolating the experience from other respiratory viral infections, 

immunocompromised children with COVID-19 may shed the potentially infectious viral particles for 

an extended period of time even after recovery.18,19,20 Our patient was still positive for the virus on the 

repeat testing at day 28. 

Limitations of this report include lack of long term follow-up which may underestimate the severity 

of disease that may manifest later in the course of illness, data on the total duration of the NP viral 

shedding and unavailability of serology and stool PCR data. 

This report provides a brief perspective on the clinical course of COVID-19 in an immunosuppressed 

child. Future clinical reports with longer term follow-up will help augment our understanding of this 

novel infection in this group of children.
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