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During the fifth wave of novel coronavirus disease 
2019 (COVID-19) caused by the Omicron variant 
of severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) in Hong Kong, the reported mortality 
rate of 37.7 per million population was one of the 
highest worldwide.1 This pandemic wave provided 
a unique opportunity to assess the impact of  
COVID-19 on the mortality of patients receiving 
peritoneal dialysis, haemodialysis or kidney 
transplantation. Among them, peritoneal dialysis 
patients had been perceived to be less vulnerable to 
SARS-CoV-2 infection because their treatment was 
home-based with better protection by self-isolation. 
On the contrary, in-centre haemodialysis patients 
were perceived to have a higher likelihood of 
infection due to practical challenges of maintaining 
social distancing within a crowded dialysis unit.2-5

 Estimates of SARS-CoV-2 incidence are 
heavily influenced by the frequency and intensity of 
surveillance. As such, the prevalence of COVID-19  
infection may have been underestimated for 
peritoneal dialysis patients compared with that of 
haemodialysis patients. Furthermore, peritoneal 
dialysis patients are less likely to be hospitalised 
after infection so the exact disease burden might 
not be easily assessed. Collider bias, therefore, is 
a problem encountered when both the risk factor 
(haemodialysis) and the factor on the pathway to 
the outcome of interest (for instance, hospitalisation 
on the pathway to death) influence the mechanisms 
behind selection into a study sample population.6,7 
To overcome this bias, we determined the mortality 
of COVID-19 for all patients separately for each 
mode of renal replacement therapy (instead of the 
infected population). We retrospectively analysed 
six large renal units in Hong Kong and included 
patients between 1 October 2021 and 30 April 
2022. Of the 5514 patients, 1231 (22.3%) were 
on haemodialysis, 2526 (45.8%) on peritoneal 
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dialysis, and 1757 (31.9%) were kidney transplant 
recipients. Mortality of COVID-19, defined as 
death due to COVID-19 infection in the absence of 
a clear alternative cause (such as peritonitis),8 was 
estimated from death registry and chart review. 
Data for uncertain causes of death, including those 
with sudden death with concurrent COVID-19 
infection, were also captured. A total of 90 patients 
from our cohort died of COVID-19. Similar to 
deaths reported for the whole population during 
a similar period,1 over 60% of deaths in dialysis or 
kidney transplant patients occurred in unvaccinated 
persons. An imbalance of unvaccinated patients was 
noted for those on peritoneal dialysis, representing 
73% of those on peritoneal dialysis who succumbed 
to COVID-19. As shown in the Table, the peritoneal 
dialysis and haemodialysis populations had similarly 
high mortality attributable to COVID-19, with 
19.4 and 21.9 deaths per 1000 dialysis population, 
respectively.
 Our results contrast with the previous 
observation of strikingly lower COVID-19 cases and 
deaths per population in Asian countries.4 Although 
we cannot exclude confounding factors such as 
frailty and age, the results of a high mortality burden 
among peritoneal dialysis patients should caution 
nephrologists who give advice about vaccination 
of dialysis patients. It should be emphasised that a 
perceived lower risk of infection might have caused 
a more relaxed attitude among peritoneal dialysis 
patients. Potential explanations for the relatively high 
mortality in the peritoneal dialysis cohort are lower 
adherence to hand hygiene, mask wearing, social 
distancing, and most significantly, vaccine uptake. 
The observation of lower vaccine coverage among 
death cases in peritoneal dialysis patients supports 
the hypothesis although we did not have population-
level data of vaccination coverage among all dialysis 
patients. Our findings are therefore important 
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for patient information and COVID-19 infection 
preparedness in the nephrology community.
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TABLE.  Mortality of patients on haemodialysis, peritoneal dialysis and with kidney transplantation

Haemodialysis Peritoneal 
dialysis

Kidney 
transplantation

Total No. of patients 1231 2526 1757

No. of patients with COVID-19 mortality 27 49 14

Male 18 37 10

Female 9 12 4

COVID-19 mortality per 1000 patient population 21.9 19.4 8.0

Mean (± standard deviation) age of patients who died from 
COVID-19, y

70 ± 13 69 ± 9 71 ± 6

No. of vaccine doses received by patients who died from 
COVID-19 (% of all death cases)

0 13 (48.1%) 36 (73.5%) 6 (42.9%)

1 11 (40.7%) 6 (12.2%) 5 (35.7%)

≥2 3 (11.1%) 7 (14.3%) 3 (21.4%)

No. of patients with sudden death and concurrent COVID-19 
infection

9 11 0

Abbreviation: COVID-19 = coronavirus disease 2019
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