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COVID-19 is impacting provision of renal transplantation in the 
UK with a reduction in clinical activity. Publicly available Renal 
Registry and NHS Blood and Transplant reports were analysed 
to model the number of missed transplant opportunities, 
waiting list size and change in dialysis population over a six-
month period starting 5 March 2020. An estimated 1,670 kidney 
transplant opportunities may be lost, which will lead to 6,317 
active patients on the kidney-alone waiting list, compared to 
4,649 based on usual activity estimates. This will result in 1,324 
additional patients on dialysis who would otherwise have been 
transplanted. COVID-19 will lead to a marked loss of transplant 
opportunities and a significantly larger national waiting list. 
The existing strain on dialysis capacity will be exacerbated as 
patients remain on dialysis as the only available form of renal 
replacement therapy. These findings will help inform policy and 
service specific strategies.
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Introduction

Kidney transplantation is the most common form of renal 
replacement therapy in the UK and provides a sustained cure for 
end-stage renal disease (ESRD).1 Transplant activity is coordinated 
centrally by NHS Blood and Transplant (NHSBT) and over 3,000 
renal transplants across 23 centres are performed each year.2 
Transplantation provides significant benefits compared to dialysis 
and is the renal replacement therapy of choice in all eligible 

patients.3 In spite of increasing access to transplantation in the UK, 
deceased donor waiting times remain high with a median wait of 
3 years, predominantly due to a paucity of suitable organ donors.2 
Most patients are therefore established on dialysis for some time 
prior to transplantation.4 Several national strategies are in place to 
increase transplant rates including the use of marginal donors and 
the opt-out consent system.5 

The global COVID-19 pandemic reached the UK on 31 January 
2020, with the first recorded mortality on 5 March 2020.6 Caused by 
the novel coronavirus (SARS-CoV-2), it mostly presents as a respiratory 
illness, although 25% can have gastrointestinal symptoms.7 Disease 
severity can range from mild flu-like symptoms to an acute respiratory 
distress syndrome with the requirement for ventilatory support.8 It is 
highly transmissible and carries a significantly higher mortality than 
other coronaviruses.9 As the pandemic establishes itself in the UK, 
the NHS has been forced to rapidly evolve existing care models in 
preparation for significant front-line service pressures. In particular, 
NHS England mandated the suspension of all non-urgent elective 
surgery from 15 March 2020 to create hospital capacity for COVID-19 
related activity. The majority of UK transplant centres appropriately 
suspended kidney transplant activity in response to this national 
challenge. In particular, living donor transplantation was halted at 
all centres and a limited number of units continue with selected 
deceased donor activity.10 Decisions to continue deceased donor 
transplantation may be based on local severity of the pandemic as 
there is a geographic variation across the UK. Intensive care unit 
(ICU) capacity, emergency theatre access and staff resources further 
play a role in centres’ capacity to continue to deliver services. The 
uncertainty in risks combined with resource and workforce challenges 
make decisions around transplantation highly complex at present. 

The consequences of infection with novel coronavirus for renal 
transplant recipients remain poorly characterised. Post-transplant 
immunosuppressed patients are known to be susceptible to 
opportunistic viral infection, with coronaviruses previously reported 
as a causative agent.11 The role of immunosuppression in the 
context of COVID-19 is still being explored and potential donor 
transmission rates are unestablished. Early reports suggest elective 
surgery on asymptomatic patients during the incubation period 
of COVID-19 carries a significant risk of early post-operative 
mortality.12–14 The overall impact for the UK is an acute reduction 
in renal transplant activity, but the effects on waiting list times and 
dialysis provision are unquantified. The immediate national focus 
is appropriately on pandemic response, but consideration should 
be given to planning and resource allocation for medium- and 
long-term effects, which include challenges for service planning and 
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resource allocation. 
This study aims to help quantify the impact of the COVID-19 

pandemic on renal transplantation in the UK.15 The primary aim is to 
predict the monthly number of transplants that will not be performed 
(‘missed opportunities’) due to suspension of transplant activity 
secondary to COVID-19 and model the size of the prospective waiting 
list. The secondary aim is to predict how many additional patients 
may require dialysis due to lack of transplantation. 

Methods

The latest NHSBT and UK Renal Registry (UKRR) annual reports 
were included in the study.2,16,17 These national reports are collated 
by NHSBT and the UK Renal Association respectively. Both reports 
include patient-level data submitted by all 23 transplant units and 84 
renal centres in the UK. NHSBT also maintains an overview of national 
waiting list figures and living and deceased donor transplant activity. 

The day of the first reported death in the UK attributed to 
COVID-19 (5 March 2020) was used as ‘day 0’ to model the loss of 
transplant opportunities during the pandemic.6 The UK government 
has modelled a minimum of a 3-month period of impact, but this 
remains an estimation. For this reason, we decided to model a period 
of 3–6 months. The modelling was performed on 2 April 2020. 

Lost transplant opportunities

All adult and paediatric kidney transplants from 1 April 2018 to 31 
March 2019 were included. This included kidney-alone transplants, 
and kidney transplants forming part of a multi-organ transplant 
such as simultaneous pancreas–kidney transplant. We utilised the 
reported activity of the 12-month period as stated in the latest 
report to model the expected activity that would have taken place 
normally without any pandemic effect. For purposes of this study, 
we worked on the assumption that transplant activity would be 
uniformly even across the 12 months. This provided the number of 
‘missed opportunities’ per month, and allowed modelling of the size 
of the prospective transplant waiting list and dialysis population. 

Kidney transplant waiting list

The kidney-alone transplant waiting list at ‘day 0’ was used as a 
starting point for modelling the size of the waiting list at 3–6 months. 
Over the course of the last decade the kidney transplant waiting list 
has been gradually declining. This is a result of increasing transplant 
activity, though this appears to have plateaued over the last two 
years. A number of patients die on the waiting list and a number are 
removed, typically because they become too unwell for a transplant. 

UK dialysis population

The UKRR records the haemodialysis and peritoneal dialysis capacity 
of all UK renal centres. These were collated to provide an estimate 

on prevalent dialysis numbers on ‘day 0’, as well as new incident 
patients starting dialysis over the study period. These figures were 
used to model the size of the additional UK dialysis population as a 
result of curtailed transplant activity during the pandemic. 

Modelling analysis

The modelling assumed that activity during the study period 
would be identical to the figures reported in the latest NHSBT and 
UKRR reports. We identified the key coefficients such as number 
of transplants performed, waiting list size and prevalent dialysis 
numbers and modelled these with the variable of number of months 
since ‘day 0’. Modelling was performed on Microsoft Excel.® 
Detailed formulae are available in the supplementary data. 

Ethical approval

This study analysed data from publicly available NHSBT and UKRR 
reports. No explicit consent to use this data was deemed necessary 
as they are publicly available and the reports were cited accurately. 
Since the data in the reports are fully anonymised, no ethical 
permission was required. 

Results

We included data on 3,597 kidney transplants in the 2018/2019 
NHSBT annual report over a 12-month period.2,16 There were 
1,020 living donor kidney transplants and 2,577 deceased donor 
transplants. The overall active kidney transplant waiting list at the 
end of the financial year (31 March 2019) was 4,954 patients, which 
was a 2% decrease from the previous year. 

Lost transplant opportunities

There was a mean of 300 kidney transplants each month  
between 1 April 2018 and 31 March 2019 (85 living donor and  
215 deceased donor transplants). This indicates that routine 
activity over a 3-month period would predict 900 kidney 
transplants. Between ‘day 0’ and the time of the analysis, 128 
kidney transplants were performed. The COVID-19 pandemic is 
thus expected to lead to a potential loss of up to 1,672 transplant 
opportunities between 5 March 2020 and the 5 September 2020  
(6 months). Table 1 shows the number of transplants projected 
based on the anticipated activity in normal and pandemic 
circumstances, as well as the number of lost opportunities. 

Kidney transplant waiting list

There were 4,748 patients active on the list on 5 March 2020 (‘day 
0’). The modelling has shown that between 772 and 1,672 lost 
opportunities will result in a 16.3%–35.2% increase in waiting list 
size (Fig 1). Projecting the trend of a 4.2% reduction between 31 

COVID-19 and renal transplantation

Table 1. Expected cumulative number of transplants performed in normal times and during the COVID-19 pandemic

3 months 4 months 5 months 6 months Lost opportunities

Normal activity 900 1200 1500 1800 n/a

COVID-19 pandemic* 128 128 128 128 772–1672

*Only includes transplants performed from 5 March 2020 until time of analysis (2 April 2020)
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March 2019 and 5 March 2020 (‘day 0’), the size of the list would 
have normally decreased by 1–2% over the same period. If activity 
continued as normal, the list would have expected to reduce by 
17 patients a month; however, the modelling predicts a relative 
increase of up to 283 patients per month. 

UK dialysis population

Many transplant opportunities missed during the COVID-19 
pandemic would have benefitted patients currently on dialysis. 62% 
of living donor transplants go to dialysis patients and a 3–6-month 
suspension of the living donor programme would lead to 159–317 
additional dialysis patients. The reduction of the deceased donor 
activity has even greater impact, as 87% of deceased donor 
transplants are for established dialysis patients. With nil deceased 
donor transplantation, a further 1,121 patients may be on dialysis 
who would have been transplanted under normal circumstances. 
Table 2 shows the number of additional dialysis patients there will be, 
based on the projected number of missed transplant opportunities.

The reduction in transplant activity will result in a total of 
720–1,438 patients continuing to require dialysis who would 
otherwise have been transplanted. The UKRR states there were 
29,064 dialysis patients in the UK on 31 December 2017, and the 
number had been increasing by 2.0% per year over the previous two 
years. Assuming this trend continued until ‘day 0’, there would have 
been approximately 30,337 dialysis patients in the UK. The figures 
from our modelling would thus increase the dialysis population in 
addition to normal growth by a further 4.7% over 6 months. 

Discussion

This study has quantified the impact of the COVID-19 pandemic on 
renal transplant activity in the UK. The modelled loss of transplant 
opportunities will result in substantially increased waiting list 
numbers and times. This will impact dialysis capacity and provision, 
with additional inevitable morbidity and mortality. This study 
demonstrates the value of publicly available UK-based national 
data, allowing rapid analysis, predict service impact and inform 
urgent strategic policy-making. 

Transplantation during the COVID-19 pandemic

There has been no national policy to halt organ donation and 
transplantation across the UK. At the time of analysis, however, 
national activity has come to a near stand-still.10 This study 
shows that from 5 March 2020 onwards, between 772 and 1672 
transplant opportunities will be missed over 3–6 months. This will 
greatly impact patients and families. Concerted efforts must be 
made to provide communication and support during the pandemic. 
Using digital technology and telemedicine is proving crucial in 
maintaining patient contact and health service delivery.18 Transplant 
patients have been shown to have favourable attitudes towards 
using health information technology and COVID-19 may be a 
stimulus to drive change in the way services are delivered.19,20

Transplantation provides superior outcomes and quality of life 
parameters for ESRD; however, the adjuvant immunosuppression 
required during and after the surgical procedure may expose 
recipients to additional risk.21,22 Recent case series from the UK and 
Italy have reported a mortality of 7–25% of COVID-19 in post-
transplant patients, adding to the concern that these patients suffer 
significantly adverse outcomes.23,24 A post-mortem analysis of native 
kidneys from six patients with confirmed COVID-19 demonstrated a 
high tropism of SARS-CoV-2 for the human kidney.25 Across Europe, 
many national bodies continue to support transplantation but stress 
the importance of donor COVID-19 testing.26,27 This is advocated 
to reduce the risk of transmission to recipients, but also to protect 
organ retrieval teams. The primary challenge appears to be that a 
clear risk/benefit assessment of transplantation during the active 
COVID-19 pandemic is still unclear. Guidance published thus far 
provides limited objective data for detailed risk/benefit discussions 
with patients.10,28 While the current onus is on individual centres 
to formulate local practice, national strategies are mandated 
to provide clear guidance to both maintain activity but more 
importantly provide quantifiable risk stratification. This requires 
a focus on understanding the consequences of COVID-19 in the 
context of immunosuppression, and establishing safe approaches 
to donation. It is imperative that the transplant community shares 
knowledge and experience rapidly to drive research and form a 
readily accessible evidence base.

Table 2. Additional dialysis patients in the UK over the next 
3–6 months

Months after 
‘day 0’

Additional dialysis patients due to missed 
transplants from:

Deceased 
donors

Living 
donors

Total a

3 561 159 720

4 748 211 959

5 935 264 1199

6 1,121 317 1,438

*This has not been adjusted for the 128 transplants recorded 
from ‘day 0’ till time of analysis (2 April 2020)
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Fig 1. Predicted change in the size of the kidney-alone waiting list 
during the COVID-19 pandemic.
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COVID-19 and renal transplantation

Post-pandemic transplant activity

Following COVID-19, service review with cogent planning and 
updated resource allocation will be necessary to minimise the 
effects of lost activity on individual patients. While patients are 
not currently being added to the transplant waiting list, the rate 
of patients developing ESRD will be the same or even higher as 
a result of COVID-19. Therefore, it is envisaged that a backlog of 
patients will be added post-pandemic, resulting in an acute rise in 
the waiting list size. This study has shown the transplant waiting 
list may increase by 720–1,438 active dialysis patients over 3–6 
months. Dialysis significantly impacts health, with an increased risk 
for cardiovascular events and sepsis.29 There is emerging evidence 
that kidney disease is associated with higher in-hospital mortality 
secondary to COVID-19.30 It is postulated that the COVID-19 
pandemic may disproportionally affect patients on dialysis, resulting 
in a reduced transplant waiting list. Under normal circumstances 
22 patients die each month on the kidney-alone waiting list, and 
prospective studies determining the additional mortality among 
wait-listed patients will help characterise the impact more fully. 

Halting kidney transplantation will affect living and deceased 
donation equally. However, deceased donor transplants will be 
missed opportunities due to the temporal nature of organ offers. 
Living donor kidney transplantation is a semi-elective procedure and 
may be recommenced when deemed safe. This study has shown 
that 255–510 living donor pairs will have been postponed by the 
end of 3–6 months. It will require significant resources and efforts 
to clear this backlog, including operating theatre capacity and 
anaesthetic and intensive care support. The wellbeing of potential 
living donors is paramount and evidence-based recommendations 
will be required for counselling and decision-making. Early post-
transplant patients are regularly reviewed in the outpatient clinic. 
In the interest of minimising exposure and reducing the risk of 
contracting COVID-19, changes in ways of working will have to 
be introduced, with increased remote monitoring and local blood 
investigations. This envisaged increased and altered working will 
require rationalisation along with the several other services where 
activity is currently halted. Healthcare workers normally involved 
in transplantation are being redeployed to work in emergency 
departments or intensive care units, which has further contributed to 
cessation in transplant activity. To cope with the significant increase 
in workload, this trend may need to reversed with additional 
infrastructural support post-pandemic. 

Impact on workforce and resource allocation

UK kidney transplant services function under considerable pressure 
during ‘normal’ circumstances, with periodic surges in activity. The 
service is delivered by highly specialised multi-disciplinary staff 
including surgeons, nephrologists, specialist nurses and coordinators. 
They provide a round-the-clock national organ retrieval and 
implantation service of organs from deceased donors along with 
elective living donation. While delivering transplant care is highly 
rewarding, the frequency of on-calls and high volume of out-of-
hours work makes recruitment and retention challenging. This study 
has quantified the considerable rise in workload for transplant staff 
post-pandemic. Reverting back to ‘normal’ work practices is unlikely 
to be a safe and effective strategy for delivering the service. This 
study further shows a potential unaccounted rise in the UK dialysis 
population, which will require additional service provision and 
resources. The projected increase in demand on dialysis will further 

stretch a recovering NHS. Per patient costs for dialysis are over 
£24,000 per year, and a potential increase in the dialysis population 
modelled in this study would incur an additional cost of £13.4 to 
£31.8 million.31 This is caveated by the aforementioned, as yet 
unknown, additional mortality risk from COVID-19 for patients on 
the transplant waiting list. 

Limitations of this study

Due to the novelty and unprecedented impact of the of the 
COVID-19 pandemic, there are no other studies to act as 
comparators in terms of health care provision modelling. Though 
the methodology for modelling this is reproducible, it was 
dependent on the availability of national data, which may not be 
the case globally. We have based our modelling on the assumption 
that activity during the pandemic would have been similar to the 
last financial year. Though activity has been near-identical between 
the last two years, the change in the organ donation law coming in 
to place in May 2020 may have positively impacted on deceased 
donor transplantation.2,5 The missed transplant opportunities 
predicted in this study may therefore underestimate the projected 
shortfall in activity. On an international scale, however, these 
databases are among the largest and most accurate sources for 
transplant-related population level data, which would add to the 
validity of our findings. In 2018, Lowe et al showed a seasonal 
variation in kidney transplant activity by analysing 10 years of 
NHSBT data. We have not included this variation in our modelling 
at present. The impact of loss of activity, however, is nonetheless 
expected to be significant, especially if the UK kidney transplant 
programme is halted entirely. Additional mortality on the waiting 
list and the number of patients becoming too unwell to remain 
on the list due to COVID-19 is unknown. This would influence 
our overall modelling and impact the size of the waiting list as 
well as dialysis capacity further. We chose the 5 March 2020 as a 
defining point of a change in national, regional and local strategy 
to shift priorities in NHS services towards preventing and treating 
COVID-19. Retrospectively, it may be argued that a different ‘day 
0’ represents this change more accurately; however, given the 
limitations and unpredictability of the situation this was considered 
a fair representation. 

Conclusion

Kidney transplantation provides a life-enhancing procedure for 
patients with ESRD and is a flagship service of the NHS. While 
the unequivocal focus is battling COVID-19 and maintaining vital 
frontline services, kidney transplantation will be adversely affected. 
This will result in ancillary pressures on national dialysis capacity 
and the transplant waiting list. We have quantified this impact and 
provided evidence for health providers to recognise this upcoming 
change in landscape. It is critical that kidney transplant services 
develop innovative solutions and expedite research to deliver 
transplantation as soon as possible. 

Supplementary material

Additional supplementary material may be found in the online 
version of this article at www.rcpjournals.org/clinmedicine: 

S1 – Formulae, coefficients and variables used in our modelling. 

http://www.rcpjournals.org/clinmedicine
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