Clinical Practice: Second Opinion

Nephron

Nephron

DOI: 10.1159/000515165

Received: February 1, 2021
Accepted: February 11, 2021
Published online: March 31, 2021

Preventing Coronavirus Disease 2019
in Kidney Transplant Recipients: Where

Should We Begin?

Leonardo V. Riella® Jamil R. Azzi<d

Paolo Cravedi®

aRenal Division, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA; PCenter for
Transplantation Sciences, Massachusetts General Hospital, Boston, MA, USA; “Renal Division, Brigham and Women'’s
Hospital, Harvard Medical School, Boston, MA, USA; “Transplantation Research Center, Brigham and Women's
Hospital, Boston, MA, USA; ¢Department of Medicine, Icahn School of Medicine at Mount Sinai, New York, NY, USA

Transplantation. 2021 Jan 1;105(1):151-7”

A comment on “Willicombe et al.: Identification of patient characteristics associated with
SARS-CoV-2 infection and outcome in kidney transplant patients using serological screening.

Keyworks
Acute rejection - Immunology - Renal transplantation -
SARS-CoV2 - Vaccine

Abstract

Context: Chronic immunosuppression is associated with an
increased risk of opportunistic infections. Although kidney
transplant recipients with coronavirus disease 2019 (COV-
ID-19) have higher mortality than the general population,
data on their risk of infection with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) are unknown. Subject
of Review: A recent single-center screening study from the
UK (Transplantation. 2021 Jan 1;105(1):151-7) showed that
89 (10.4%) of 855 consecutive kidney transplant recipients
tested positive for SARS-CoV-2 antibodies. Risk factors for in-
fection included a nonwhite background, diabetes, and a
history of allograft rejection. Risk factors for mortality in in-

dividuals who developed COVID-19 were older age and re-
ceiving steroids. Second Opinion: This study shows that the
rate of SARS-CoV-2 infection in kidney transplant recipients
is similar to the one observed in the general population in
the same area (13%), indicating that transplant recipients are
not atincreased risk of COVID-19. However, the investigators
raise the interesting point that since transplant individuals
were advised to shelter earlier than the general population,
they may be in fact more susceptible. This statement is hard
to substantiate, but the identification of specific risk factors
for infection and poor outcomes is crucial to tailor strategies
to prevent spread of the infection. This is particularly impor-
tant, considering that kidney transplant recipients may be at
increased risk of prolonged viral spread and in-host viral mu-
tations, making them not just a particularly fragile popula-
tion for COVID-19 but also a potentially major source of fur-
ther contagions. ©2021 5. Karger AG, Basel
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Kidney Transplant Recipients and SARS-CoV-2
Infection

Immunosuppression is a major risk factor for oppor-
tunistic infections [1]. Therefore, since the very begin-
ning of the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) pandemic, kidney transplant recipi-
ents have been considered a fragile population at higher
risk of infection and poor outcomes [2, 3]. Finding that
the most common risk factors for mortality in coronavi-
rus disease 2019 (COVID-19), such as older age, diabetes,
and hypertension, are also common in transplanted indi-
viduals further supported this notion.

Initial series of hospitalized kidney transplant recipi-
ents with COVID-19 showed alarming rates of mortality,
between 25 and 35% [4]. These rates are higher than in-
hospital case-fatality rates reported in the general popula-
tion (ranging between 10 and 20%) [5-7]. However, there
are also series showing that solid organ recipients have
similar COVID-19-related mortality rates than the gen-
eral population [8]. This suggests that such increased risk
might be mitigated, for instance, by early hospitalization
and a greater ease of access to intensive care unit [8].

Progressive failure of most initially tested therapeutic
approaches for COVID-19 further alarmed the transplant
community that was progressively left without real thera-
peutic options. Effective prevention of COVID-19 infec-
tion in kidney transplant recipients, a population in need
for frequent monitoring of graft function with blood
draws, and often complex therapies has been therefore a
challenging effort [9]. General measures for infectious
disease prevention do apply to transplant patients, similar
to the general population. However, identification of spe-
cific risk factors for infection may allow to strengthen rig-
or in selected patients, while avoiding excessive precau-
tions in others, overall permitting a safe working and so-
cial activity.

In this context, we welcome the large serological
screening by Willicombe et al. [10] providing new, im-
portant data on risk factors for SARS-CoV-2 infection in
kidney transplant recipients. This study measured anti-
SARS-CoV-2 antibody levels in 855 consecutive kidney
transplant recipients out of a cohort of 1,250 patients fol-
lowed at Imperial College Renal and Transplant Center,
London, UK. Eighty-nine (10.4%) patients tested positive
for SARS-CoV-2 antibodies. For comparison, the serop-
revalence in London around the same period was 13%.
This supports the concept that kidney transplant recipi-
ents are at similar risk for SARS-CoV-2 infection com-
pared to the general population. Considering that trans-
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plant recipients were advised to shield in the UK months
earlier than the general population and their generally
more cautious attitude to limit exposure to infections, the
authors of the study predicted a much lower exposure
rate. However, the fact that family members may not al-
ways be as careful as the transplant recipients makes this
conclusion hard to substantiate.

How Should We Define SARS-CoV-2 Infection in
Transplant Recipients?

Ideally, viral PCR screening would be required to as-
sess asymptomatic cases of infection. However, this ap-
proach is extremely demanding and would require serial
tests to capture the infection in patients without symp-
toms. Antiviral antibody measurement seems therefore
the most effective approach as antibodies are thought to
persist in the circulation for months after the infection,
even in the asymptomatic cases. However, antibody
screening has its own limitations as it may underestimate
the prevalence of individuals who experienced viral infec-
tion. In particular, kidney transplant recipients may not
develop an effective antibody response, or anti-SARS-
CoV-2 antibodies may disappear weeks after infection. In
this study, only 10% of patients with positive RT-PCR
results did not have detectable antibodies at 1 month after
infection, but this number could increase in patients with
asymptomatic disease or at later time points after infec-
tion. Therefore, the infection risk of transplant recipients
may in fact be significantly higher than the one reported
here.

The same UK group recently published in a separate
article the comparisons between different anti-SARS-
CoV-2 antibody assays in supposedly the same cohort of
patients [11]. They performed a comparison between 3
serological assays and found that the 2 immunoassays
that tested for the presence of antibodies against the RBD
of the S protein were superior to the one they used for the
detection of antibodies reactive for the NP antigen.

What Are the Risk Factors for SARS-CoV-2 Infection
in Transplant Recipients?

In the UK study, risk factors for the development of
anti-SARS-CoV-2 antibodies included a nonwhite back-
ground, a diagnosis of diabetes, and a history of allograft
rejection. The association between ethnicity and diabetes
with COVID-19 infection is consistent with risk factors

Riella/Azzi/Cravedi



for COVID-19 found in studies within the general popu-
lation [12, 13] and with prior studies identifying common
risk factors for posttransplant infections [14].

Less clear is the association between acute rejection
and increased infection risk, which could be related in
part to the greater cumulative exposure to immunosup-
pressive drugs after rejection. It is also possible that rejec-
tion episodes were a sign of poor adherence to immuno-
suppressive therapy and, possibly, worse compliance to
recommended medical preventive strategies against the
virus. The authors also emphasize that patients enrolled
in this single-center study [10] received steroids only if
they had prior rejection episodes or if they were using ste-
roids before transplantation. Therefore, the rejection-as-
sociated risk could be driven by the use of steroids due to
a prior episode, similar to the results of studies in other
immunosuppressed populations, suggesting that gluco-
corticoid exposure increases the risk of severe COVID-19
disease [15]. In this respect, it will be important to iden-
tify specific risk factors for steroid toxicity that put people
at risk for SARS-CoV-2 infection. With the limitations of
a single-center, cross-sectional study, this report provides
important information in the identification of kidney
transplant patients in whom preventive strategies should
be reinforced the most.

Is the Antiviral Imnmune Response Impaired in
Transplanted Individuals?

While high rates of infections and poor outcomes in
transplant patients suggest an impaired immune re-
sponse, the few available immune phenotypic analyses
[16] and anti-SARS-CoV-2 antibody measurements in
infected individuals did not detect major abnormalities.
However, anti-SARS-CoV-2 T-cell responses in trans-
planted patients have not been investigated extensively.

The anti-SARS-CoV-2 antibodies measured in the UK
study were targeted against the RBD viral antigen [10].
There is evidence that anti-RBD antibodies may provide
information on functional immunity, given reported cor-
relations between RBD antibodies and neutralizing anti-
bodies [17, 18]. However, ad hoc functional studies test-
ing the viral-neutralizing capacity of the anti-SARS-
CoV-2 antibodies produced by transplant recipients are
needed. Understanding the antiviral response in kidney
transplant recipients is key not just to interpret data of
antibody screening studies but more importantly to man-
age immunosuppression during COVID-19 and for fu-
ture vaccine strategies.

COVID-19 in Transplant Recipients

Should We Isolate Infected Transplant Recipients
Longer Than Non-Immunosuppressed Individuals?

An immunosuppressive state may associate with high-
er risk of persistent infections and viral spread than peo-
ple from the general population. It may also be associated
with higher viral shedding. Recently, the cases of immu-
nocompromised individuals with persistent (over 5
months) viral infection have been reported [5, 19]. Im-
portantly, ex vivo studies suggest that the virus that is per-
sistently shed by immunosuppressed individuals would
still be able to establish productive infection in contacts
upon transmission [19]. If confirmed also in transplanted
individuals, this may suggest that longer quarantine peri-
ods and repeated negative tests may be needed for trans-
plant recipients who recover from COVID-19. In particu-
lar, monitoring of genomic and subgenomic RNA might
be required to exclude persistence of SARS-CoV-2 infec-
tion [19].

Importantly, an immunocompromised state has been
shown to accelerate in-host SARS-CoV-2 viral evolution
and formation of new viral variants [5, 19]. Potential fac-
tors contributing to the observed within-host evolution is
prolonged infection and the compromised immune sta-
tus of the host, possibly resulting in a different set of se-
lective pressures compared with an immune-competent
host. This could be particularly important based on re-
cent data suggesting that a more sustained antibody re-
sponse and greater CD4+ T-cell activation with increased
somatic mutations on B cells are associated with shorter
disease trajectories [20]. Mutations that alter RNA virus
may affect SARS-CoV-2 virulence and transmissibility
and facilitate global spread, similar to what happened
with D614G mutation [21].

Preventing SARS-CoV-2 Infection in Transplant
Recipients and How This Pandemic Has Changed
Transplant Medicine

The ultimate strategy to effectively prevent COVID-19
is vaccination against SARS-CoV-2. Recently approved
vaccines, including mRNA-based vaccines, have shown
great promise in terms of safety/efficacy profile [22, 23].
Luckily, anti-SARS-CoV-2 vaccines are already being dis-
tributed worldwide, and transplant recipients have initi-
ated vaccination in multiple locations with major vari-
ability in timing driven by government policies and avail-
ability of vaccines. Although data in transplant patients
are limited, it is reasonable to think, based on data with
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other vaccines [24], that their immune responses will be
protective, although the degree of protection and its dura-
tion are still unknown.

Strategies to prevent infection in transplant recipients
are still important while vaccine is being delivered, in par-
ticular the use of masks and avoidance of crowded non-
ventilated spaces. The COVID-19 outbreak has seriously
challenged the transplant practice worldwide. Innovative
telehealth solutions have emerged allowing safe and effi-
cient outpatient care, delineating the future transplant
practice in the post-COVID-19 era. As the pandemic
continues and new, more infectious variants of the virus
emerge, identification of risk factors for infection may al-
low to risk stratify patients and tailor prevention strate-
gies and prioritize vaccination in patients at highest risk.

The early decision to postpone nonurgent transplant
programs has been accompanied by a drastic drop of or-
gan procurement around the world. Such position has
been questioned by the risk of mortality on the waiting
list, and huge efforts have been made to settle efficient
mitigating strategies to overcome these ethical issues. Ide-
al strategies still have to be defined, and risk/benefit as-
sessment should be discussed on a case-by-case basis
within the transplant team. Even more uncertain is the
management of immunosuppression and how it affects
the risk of infection, mortality, and, possibly, response to
vaccination. This might be very important, as preliminary
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