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Paediatric living-donor liver and kidney transplantation during COVID-19 

LETTER TO THE EDITOR

Dear Editor,
The coronavirus disease 2019 (COVID-19) pandemic 
has impacted global healthcare including paediatric  
solid organ transplantation (SOT). We report our 
experience of resuming paediatric living-donor SOT  
during COVID-19, which took into account safety 
considerations for living donors, paediatric recipients 
and the transplant healthcare team. The US Centers  
for Disease Control and Prevention has categorised 
SOT recipients at high-risk for COVID-19.1 During  
this period, transplantation programmes worldwide 
were either suspended or curtailed.2,3 In Singapore,  
all non-urgent deceased-donor transplants were  
temporarily suspended; living-donor transplants could 
only proceed if medically urgent.4,5 

The paediatric solid organ transplant programme  
at the National University Centre for Organ Transplanta-
tion is a small but essential one. Since the start of the 
paediatric liver and kidney transplant programmes in 
1991 and 1989, respectively, a total of 140 liver and  
98 kidney transplants have been performed. Living-  
donor transplantations account for nearly 86% of the 
paediatric liver transplants and 58% of the paediatric  
kidney transplants.6 In the early years, the wait-list  
mortality for paediatric liver transplant was 15%.7  
However, with increasing availability of living donors, 
the wait-list mortality in the last decade is nearly zero. 
Particularly for children with acute liver failure or  
chronic end-stage liver disease, there would be no  
option for survival without liver transplant, unlike  
children with renal failure where dialysis is an option.  
At the time of the nationwide partial lockdown in  
Singapore known as the circuit breaker (7 April–1  
June 2020), there were 22 paediatric patients with  
kidney failure on long-term dialysis, of whom 4 were  
on the waiting list for a deceased donor kidney  
transplant. However, unlike the severe acute respiratory 
syndrome in 2003, the COVID-19 pandemic was 
prolonged.8 As the paediatric dialysis programme had  
only 4 dialysis nurses running the national programme,  
this was almost at full capacity. The mandatory  
requirement to split medical teams into 2 groups further  
aggravated the manpower shortage. Therefore, deferring 
fully worked-up living-related-donor kidney transplants 
for a prolonged duration would have added to the strain 
on the dialysis services. Further to the gradual and  

tiered re-opening of healthcare services after the circuit 
breaker, we resumed our paediatric SOT activity from 
June 2020 with a living-donor kidney transplant. With  
the transition to phase 2 of gradual re-opening, the 
paediatric living-donor liver transplants were resumed 
from August 2020 (Fig. S1 of Supplementary Material 
in the online version of this article).

In order to safely resume the solid organ transplant 
programme, a number of measures (including  
established protocols in Fig. S1 of Supplementary 
Material) were put in place to ensure safety of living 
donors, paediatric recipients as well as the healthcare 
team. These included:

 (1)  Requiring donors and recipients to restrict their 
movement and contact with other people in the 30 days 
preceding the scheduled transplant date. They were  
not allowed to travel out of the country, to come into 
contact with a COVID-19 positive or suspect patient,  
or come into contact with people considered at  
“high-risk” in the preceding 14 days.

(2)  Pre-admission COVID-19 nasopharyngeal swab  
testing using reverse transcription-polymerase chain 
reaction (RT-PCR) 7days and 48 hours prior to the 
transplant date.

(3)  Mandatory full vaccination for the entire healthcare  
team once the COVID-19 vaccine became available.

The transplantation proceeded only if the donors 
and recipients were clinically well, adherent to (1) and  
tested negative in (2).

Prior to transplant, outpatient transplant candidates  
and caregivers were seen in separate isolation bays in  
case of any respiratory symptoms or exposure to  
confirmed COVID-19 cases; with the healthcare  
personnel having to wear full personal protective  
equipment (PPE) (comprising N95 mask, gown, 
gloves, shoe covers and goggles). Transplants would be  
deferred to beyond 3 weeks post-resolution of respiratory 
symptoms.

None of the donors or recipients received COVID-19 
vaccines because the vaccination efforts in Singapore  
were initially focused on the elderly and personnel in  
high-risk occupations. 

We performed a total of 8 paediatric transplants  
(5 kidneys and 3 livers between June 2020 and  
May 2021), all from living donors only (Table 1). 
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Intraoperative measures included the use of PPE  
whereas the immediate post-transplant protocols were 
not altered. In the immediate post-transplant period, we 
did not see an increase in ventilation need or respiratory 
infections. This meant that the precautions taken  
pre-transplant coupled with the negative PCR testing  
prior to transplant were sufficient measures until the 
immediate post-transplant period. 

Following discharge, in addition to standard post-
transplant advice, recipients were instructed to report 
respiratory symptoms or any symptoms attributable to 
COVID-19. They were also advised to mostly stay at 
home, wear mask when going out and avoid crowded 
places for 3–6 months in the post-transplant period.  
At a median follow-up of 11.5 months (range 4–15  
months), all patients are alive and well with good 
graft function. Screening for COVID-19 was not 
routine. However, there was a low threshold for testing  
for COVID-19 using the SARS-CoV-2 PCR based on 
clinical indications. While it is possible that asympto- 
matic COVID-19 could have been missed, there was 
no evidence of increased respiratory or other morbidity 
attributable to COVID-19 in the immediate post- 
transplant period and for the duration of the follow-up.

Living-donor organ transplantation allows for directed 
organ donation. During a pandemic, the transplants  
could be scheduled, balancing the clinical acuity of the 
transplant candidates with the resource constraints on the 
healthcare system. Furthermore, the patients and their 
families could adhere to the safe-management measures 
in place.

Going forward, we have made pre-transplant COVID-19 
vaccination mandatory for age-eligible transplant 
candidates.9 Pre-transplant COVID-19 vaccines are 
administered 2–4 weeks apart from other live vaccines;  
based on common paediatric practice to separate live 
vaccines from other vaccines. For the eligible organ 
recipients, COVID-19 vaccination is being mandated  
3–6 months after their transplantation.10

In the course of the past 15 months, we have  
demonstrated that paediatric living-donor liver and  
kidney transplantation could be resumed safely during 
COVID-19 under strict pre-transplant isolation and 
screening protocols, peri-transplant infectious precautions 
and standard post-transplant immunosuppression and 
management.
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