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Dear Editors,

The Severe Acute Respiratory Syndrome Coronavirus

2 (SARS-CoV-2) pandemic has led to a stepwise scale-

down of transplant care with an observed increase in

waitlist mortality for patients with end-stage-renal-dis-

ease (ESRD) [1]. Reports on coronavirus disease-2019

(COVID-19) populations suggest that organ transplant

recipients have an age-adjusted hazard of more than

four for COVID-19 mortality but specific vulnerabilities

and risk factors are missing [2]. Consequently, trans-

plant centers have begun to carefully resume activity at

the end of the first wave, but the impact of subsequent

waves remains unknown. In a recent simulation study

in the United States continuation of kidney transplanta-

tion had a survival benefit over delayed transplantation

in most scenarios where case fatality rates did not

exceed fifty percent [3]. However, specific risk factors

for COVID-19 mortality were not taken into account as

many are still unknown. It is therefore paramount to

learn from the first wave and identify specific vulnera-

bilities to further guide decision making for the remain-

ing pandemic.

With this letter, we aim to increase awareness on

possible factors associated with COVID-19 mortality in

kidney transplant recipients (KTRs) by describing differ-

ences between survivors and non-survivors.

All known KTRs of our program, who contracted

COVID-19, were included from the 1st of March 2020

until the 4th of May 2020 and were followed for

30 days after diagnosis. Diagnosis was established by

positive nucleic antigen testing (NAT) for SARS-nCoV-

2 from a nasopharyngeal, throat, or combined swabs in

patients with clinical suspicion of COVID-19. No pre-

emptive or “asymptomatic” swabs were done in our

population. Antiviral treatment was initiated, and

immunosuppressive drugs adjusted in accordance with

opinion-based guidelines [4]. Data on demographics,

clinical findings, and treatment were extracted from

electronic patient files. Frailty was evaluated by the

Rockwood clinical frailty scale based on pre-existent

functioning during the prior year [5]. This scale ranges

from very fit (1) to terminally ill (9) (Table S1). Com-

parisons between survivors and non-survivors were

investigated by Chi square, Mann–Whitney U test in

case data had a non-normal distribution and unpaired t

test for data with a normal distribution.

A total of 15 KTRs from our transplant program

were diagnosed with COVID-19. We identified nine

(60%) survivors and six (40%) non-survivors. Findings,

with a breakdown per outcome, are shown in Table 1.

There were no differences in symptoms and quick

sequential organ failure assessment scores (qSOFA) in

surviving patients compared to non-surviving patients.

Median age of the surviving KTRs was 51 years com-

pared to 66 years for the non-surviving patients

(P = 0.095). Number of years after transplantation

tended lower in surviving patients compared to non-

surviving patients, 7 vs. 10 years (P = 0.064). Percent-

age of patients, who underwent dialysis prior to trans-

plantation was equal in both groups. However, duration

of dialysis prior to transplantation was 2.5 years for sur-

viving patients compared to 3.6 years for non-surviving

patients (P = 0.09). Surviving patients were a median of

10 years after first dialysis (i.e. renal replacement vin-

tage – RRV) compared to non-surviving patients, who

were a median of 16 years (P = 0.03). Median number

of comorbid conditions was lower in the surviving than

in non-surviving patients (1 vs. 3; n.s.). Median Rock-

wood Clinical Frailty Score was five in non-surviving

patients compared to two in the surviving patients

(P = 0.008).

Acute kidney injury was more often present in non-

surviving patients compared to surviving patients (83%

vs. 22%; P = 0.02). D-dimer levels were not consistently

evaluated during the beginning of the pandemic.
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Lymphopenia and cardiac involvement tended to be

more frequent in non-surviving patients (100% vs. 67%;

P = 0.168 and 33% vs. 0%; P = 0.063). The incidence of

other organ involvement was comparable in both groups.

In surviving patients, 33% were on triple and 67%

on dual therapy compared to 50% on both triple and

dual therapy in non-surviving patients prior to the pan-

demic (n.s.).

Remarkably, we observed a mortality rate of 40%

which is higher than the 20–28% mortality recently

reported in KTRs with COVID-19 [6,7]. Furthermore,

all patients required hospital admission. The relatively

high mortality rate observed is highly suggestive of

selection of the most vulnerable patients who sought

medical attention for their symptoms. Only patients

with a NAT-proven COVID-19 infection upon presenta-

tion were included in this study. Patients with milder

symptoms, not seeking medical attention, have

undoubtedly been missed due to restricted testing policy

in the beginning of the pandemic in the Netherlands.

Our cohort is not suited to make inferences on which

immunosuppression regiment or adjustment is best for

patients with COVID-19, and thus, no conclusions can

be drawn on its effect. Baseline differences in immuno-

suppression in our population likely reflect a transplant

era effect in line with the observation that non-survivors

tended to be transplanted longer ago.

There is limited evidence favoring any particular

antiviral treatment. A statement on the preferred antivi-

ral treatment on our data cannot be made due to a lack

of power.

Importantly, frailty before COVID-19 seems a factor

associated with mortality [8]. In line with this observa-

tion, years after first dialysis and number of years of

dialysis pre-transplantation (RRV) were also found to

be associated with mortality, possibly acting as a surro-

gate marker for biological rather than calendar age. The

latter was not significantly different between survivors

and non-survivors. Our findings are in line with previ-

ous reports of the general population and solid organ

transplant recipients, in which elderly and patients with

comorbid conditions were at increased risk [8–10].
Both frailty scores and RRV, together with recent

findings of the U.S simulation study, may support pol-

icy to carefully re-initiate transplantation for younger,

less frail and pre-emptive patients when incidence rates

of infection are below a certain threshold. The role and

impact of both frailty and renal replacement vintage

should be investigated further in large-scale cohorts and

prediction models that include patients with end-stage-

renal-disease to help identify individuals that would

benefit from direct or delayed transplantation during

the pandemic.
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Table S1. Rockwood clinical frailty scale.
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