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The COVID-19 pandemic has significantly changed the landscape of kid-
ney transplantation in the United States and worldwide. In addition to
adversely impacting allograft and patient survival in postkidney transplant
recipients, the current pandemic has affected all aspects of transplant care,
including transplant referrals and listing, organ donation rates, organ pro-
curement and shipping, and waitlist mortality. Critical decisions were
made during this period by transplant centers and individual transplant
physicians taking into consideration patient safety and resource utilization.
As countries have begun administering the COVID vaccines, new and
important considerations pertinent to our transplant population have
arisen. This comprehensive review focuses on the impact of COVID-19 on
kidney transplantation rates, mortality, policy decisions, and the clinical
management of transplanted patients infected with COVID-19.
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The 2019 novel coronavirus disease (COVID-19) pan-
demic has transformed lives throughout the globe and
affected the medical community in immeasurable ways.
The field of kidney transplantation experienced disrup-
tions to the established models of care with transplant
organizations and centers rapidly attempting to adjust
their policies in response to the pandemic. Initially,
almost universally, kidney transplantation was halted.
This response was based on multiple factors, but was
mainly an attempt to minimize the risk of transmission
of a life-threatening, novel, and poorly understood
infectious disease to an immunosuppressed population.
Perhaps more pressingly, it was a response to the
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anticipated COVID-19-related surge in hospital admis-
sions and strain on the healthcare system that prevented
the safe performance of transplant surgeries. Since
March 2020, we have come a long way in understanding
the impact of these early practice changes on the field
of kidney transplantation and the effect of therapeutic
strategies on the mortality of kidney transplant recipi-
ents.

This narrative review highlights how COVID-19 has
changed the landscape of kidney transplantation from
the pretransplant through the post-transplant period,
and discusses new insights into the care of kidney trans-
plant recipients infected with COVID-19, including our
current state of knowledge on COVID vaccination in
organ transplantation.
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Both patients undergoing workup to be listed for kidney
transplant and those who were already waitlisted
encountered hardships associated with the pandemic
and the accompanying changes to transplant policy. An
analysis of waitlist registration and mortality between
March and April of 2020 using data from Scientific
Registry of Transplant Recipients of the United States
(US) uncovered a weekly decline in the numbers of
waitlisted patients [1]. Centers in areas with lower
COVID-19 burden had a 9% decrease in listings
whereas those in areas with high COVID-19 burden had
a 41% decrease in listings as compared to the same time
period in 2019 [2]. United Network for Organ Sharing
(UNOS) registry data showed an overall 25% decrease
in waitlist additions in April 30, 2020, when compared
to prepandemic months January and February 2020 [3].
Further, the number of waitlisted patients who were
inactivated more than doubled as compared to the
prepandemic era [1]. By the end of April 2020, as much
as 40% of the US kidney transplant wait list was in
inactive status [1]. The initial increase in inactivated
patients could have been due to a necessary diversion of
healthcare resources during a time of limited hospital
beds, ventilators, and operating rooms. In the United
Kingdom (UK), as a result of decreased transplanta-
tions, the National Health System projects that the
number of waitlisted patients will increase by almost
30% in the 6 months following the pandemic. This is
particularly concerning as it is expected to strain dialysis
infrastructure in the country [4].

A study from a large transplant center in the Uni-
ted States found that COVID-19-infected waitlisted
patients were significantly more likely to require hos-
pitalization and more likely to die as compared to
transplanted patients infected with COVID-19 [5]. In
the United States, high COVID-19 burden areas wit-
nessed a greater than 2.2 times increased waitlist mor-
tality as compared to prepandemic mortality [1].
Kidney transplant waitlist deaths increased by 43%,
the largest across each group of solid organ transplant
waitlisted patients [3]. To put this in perspective, lung
transplant waitlisted patients had a 12% increase in
the number of deaths, liver transplant waitlisted deaths
increased by 8%, and heart transplant waitlisted
patients had a 36% increase in mortality [3]. In the
UK, 10% of waitlisted patients who acquired COVID-
19 died [6]. In France, as many as 42% of waitlisted
deaths in March and April 2020 were due to COVID-
19 [7]. Whether by infection or perhaps changes in
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practice and surveillance, COVID-19 was directly and
indirectly responsible for 73% excess deaths in this
population as compared to waitlisted patients in previ-
ous years [7].

In addition, waitlisted patients were more likely to
acquire COVID-19 as compared to organ transplant
recipients [6]. Therefore, the risks of not listing
patients, or keeping them on the wait list as compared
to the risks of transplanting them during the ongoing
pandemic should be calculated very carefully. A per-
sonalized strategy tailored to each patient is necessary,
and informed consent where waitlisted patients are
allowed thorough consideration of their situation is
imperative as this pandemic continues to loom.

Testing donors for COVID-19 has become a corner-
stone of kidney transplantation practices that ensures
the safety of recipients, living donors, organ procure-
ment teams, and transplant teams caring for the
donor/recipient peri- and postdonation. In the first few
months of the pandemic, donor screening swabs were
deployed in organ procurement organizations (OPOs)
within Australia, Canada, Italy, Spain, Switzerland, the
Netherlands, France, and South Korea [4,8-10]. In sev-
eral countries, reverse transcription—polymerase chain
reaction (RT-PCR) on bronchoalveolar lavage or on
distal tracheal aspirate is required for donor testing
because the sensitivity of the nasopharyngeal swab is
suboptimal [11,12]. Furthermore, some transplant soci-
eties even recommended performing CT scans in
donors suspected of having COVID-19 whose COVID
testing was negative [9,10]. In countries where testing
kits were limited, transplant societies recommended
universal screening of donors by questionnaires for
COVID-19 symptoms or exposure [13]. Even though
there is a theoretical risk of COVID-19 transmission
via organ transplantation, to date there have been no
case reports of COVID-19 transmission from organ
donors to recipients. Whether that is due to a very
careful selection of organs or due to very low risk of
transmission via organs is unknown.

As kidney transplantation rates declined, so did organ
procurement rates. The UK reported a 39% decrease in
referrals of organs to OPOs [14]. France reported a
16% decrease in all deceased organ procurement rates
as compared to previous years [10]. Part of these
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declines were due to procurement challenges faced by
transplant programs and organizations, such as insuffi-
cient testing capabilities and delayed COVID-19 test
results, limited operating room availabilities, and man-
dates for the avoidance of nonessential clinical activities
to preserve personnel and protective equipment. Fur-
ther, transfers of recovered organs from location of
recovery to recipient were limited in various ways, such
as through cancelations of commercial flights cancela-
tions during the pandemic [15]. In the United States,
commercial flight numbers decreased by 39% during
the month of April 2020, including a 65% decrease in
morning and afternoon flights, and a 71% decrease in
evening flights [2]. This resulted in some OPO Pairs
losing all direct flight options connecting them [2]. This
also meant an increase in median “next flight wait
times” from 1.5 hours to 4.9 hours. The wait time
between one pair of OPOs increased significantly from
1.1 hours to 7 days [2].

In Austria, despite organ procurement decline from
mid-March to mid-April 2020, numbers rebounded in
May and June to numbers comparable to the pre-
COVID era [16]. This was mainly due to early effective
COVID-19 mitigation efforts which were undertaken in
Austria, which prevented intensive care units from get-
ting overwhelmed with COVID-positive patients. Segre-
gation of COVID-positive and negative patients in the
hospital also allowed the transplant units to remain
COVID-free, which permitted early re-start of trans-
plant programs. We suspect similar trends may be seen
in other countries, but none have been published yet.
Interestingly, during the peak of the pandemic in the
UK, 74% of families approached about potential organ
donation were still interested in donation despite not
being allowed to see their ill family members due to
hospital restrictions [14].

Ongoing barriers to living-donor transplantation
include center concerns for donor and recipient safety,
fewer donor inquiries, staff limitations, and govern-
ment restrictions. With more than 42,000,000 people
worldwide who have recovered from COVID-19 to
date, concern about limited data regarding the safety
of organ donation from donors with previous infection
may also be a contributing factor to reducing the
donor pool. Recent American Society of Transplanta-
tion guidance note that “given the renal dysfunction
associated with SARS-CoV-2 infection and unclear
long-term implications thereof, additional evaluation
may be required when considering kidney transplanta-
tion from living donors with previous COVID-19”
[17].
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In the early stages of the pandemic, data regarding the
safety of kidney transplantation were lacking. In addi-
tion, some jurisdictions deemed kidney transplantation
nonessential procedures, thus effectively prohibiting
these surgeries temporarily. Therefore, 72% of programs
in the United States suspended live donor transplanta-
tion [18], and deceased donor transplantation rates
dropped by 76% [1]. Overall kidney transplantation
rates were down by almost 50% [3,19]. Italy reported a
25% decrease in transplantation rates with living kidney
transplants being particularly affected [20]. In the UK,
kidney transplantation rates were down by 68% [14],
and France experienced a very significant > 90% decline
in kidney transplantation rates [19]. By October 2020,
Australia had observed a 27% decrease in transplanta-
tion rates as compared to 2019 [21]. Other countries
including Canada, the Netherlands, Spain, Switzerland,
Austria, and Japan halted living and deceased donor
transplantation initially, except for select cases such as
patients who were highly sensitized or had no dialysis
access [8,16,22].

Other adopted a radically different
approach. Denmark deemed transplants as lifesaving
surgeries and did not restrict them, though living-donor
transplants were rescheduled [8]. Germany, which had
relatively good control of the virus, continued to have
robust of kidney transplantation that were
unchanged from previous years [23].

Since May, most US centers have resumed kidney
transplantation [1], though living-donor transplants
continue to be excessively affected by the pandemic.
Based on the U.S. Organ Procurement and Transplanta-
tion Network, 24% fewer living-donor transplantation
have been performed between January and November
2020 as compared to the same period in 2019. We are
still waiting on the most recent data from around the
world to assess whether the new spikes and resultant
lockdowns later in 2020 might have further affected
transplantation rates.

countries

rates

Worldwide reports have consistently shown that hospi-
talized kidney transplant recipients infected with
COVID-19 had high mortality rates approaching 20-
30% [24-36]. In Italy, mortality rates of transplant
recipients infected with SARS-CoV-19 reached 339%,
and were mainly attributed to respiratory failure [35].
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An initial report from the French registry reported a
mortality of up to 30% [37]. This was followed by the
French IMPORTANT study which compared the impact
of COVID-19 on mortality by comparing the mortality
of kidney transplant recipients during the pandemic
with previous years [7]. The authors noted that the
absolute number of deaths in April 2020 was more than
twofold higher than the number of deaths in recipients
in April 2018 or April 2019 [7]. Between March and
June 2020, 44% of kidney recipient deaths were attribu-
ted to COVID-19, and as a result, COVID-19 was over-
whelmingly responsible for the excess mortality in this
population as compared to previous years [7]. The
European Renal Association COVID-19 database, which
includes data from 26 European and Northern Mediter-
ranean countries, found a mortality rate of 21% in kid-
ney transplant recipients presenting with COVID-19
between February 1, 2020, and May 1, 2020; albeit this
figure was even higher, reaching 45% in those admitted
to intensive care units [36]. However, the mortality rate
was much lower at 3% in COVID-19-infected kidney
transplant recipients who did not require hospitalization
[36]. Nevertheless, this rate exceeded that of the general
population by a significant margin.

Risk factors for mortality of kidney transplant recipi-
ents infected with COVID-19 are generally similar to
the risk factors observed in the general population.
These included older age, higher degree of frailty, obe-
sity, pre-existing lung disease, and the presence of mul-
tiple comorbidities [29,30,32,36,38]. Unsurprisingly,
worsening kidney (allograft) function was a risk factor
as well [36].

It is important to note that published studies have
included all kidney transplant recipients infected with
COVID-19 without distinction in duration of transplan-
tation. To our knowledge, only one large study from
France has evaluated this. Recipients in their first year
post-transplantation were found to have a higher mor-
tality as compared to those who were more than one
year out from transplant [7]. The agent used for induc-
tion immunosuppression did not affect mortality [7].

Since the first cases of COVID-19 reported out of
Wuhan, China, one of the main priorities of the medi-
cal community has been to identify the best therapeutic
strategy to improve the outcomes of patients infected
with COVID-19. Several randomized controlled trials
have been executed to determine which drugs are
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beneficial in this population. Unfortunately, none of
these trials have included patients with kidney trans-
plants. Therefore, when it comes to the COVID-19 care
in this population, the transplant community is still lar-
gely relying on best clinical judgment and limited evi-
dence that includes case reports with a small number of
patients that lack comparison groups.

In general, kidney transplant recipients infected with
COVID-19 present with the same signs and symptoms
as those of the general population. These include fever,
cough, respiratory failure, fatigue, myalgias, and gas-
trointestinal symptoms [39]. Management of kidney
transplant recipients has included antimetabolite with-
drawal in most patients, and calcineurin inhibitor
(CNI) and/or mTOR inhibitor (mTORi) withdrawal in
a smaller number of patients [25,28,31,36,37,39,40].
These practices of antimetabolite and/or CNI/mTORi
withdrawal were universal, implemented by transplant
centers in most countries. A few centers discontinued
all maintenance immunosuppression and replaced it
with methylprednisolone [31,41]. Patients who were on
Belatacept had their doses postponed [37]. A European
initiative, promoted by ERA-EDTA and the DES-
CARTES working group, put forth recommendations
on the management of immunosuppression in kidney
transplant recipients who are more than 3 months out
from transplant [42]. Despite reductions and changes to
baseline immunosuppression, no cases of patients devel-
oping allograft rejection have been reported.

Hydroxychloroquine and azithromycin were used
ubiquitously in the early months of the pandemic. How-
ever, this practice has been abandoned given the over-
whelming evidence failing to support any benefit and in
some instances indicating harm [43]. In Italy, antivirals
such as lopinavir, ritonavir, and darunavir were being
given, though these drugs ultimately did not prove effec-
tive in treating COVID-19 [41]. Of note, these antivirals
interact with CNIs and therefore patients who received
them may have had detectable CNI levels for several days
after CNIs were withdrawn. Remdesivir is an inhibitor of
the viral RNA-dependent, RNA polymerase that started
being used early in the pandemic and continues to be
widely used to treat COVID-19 patients. Remdesivir does
not improve mortality but shortens the time to recovery
in hospitalized patients.[44] Unfortunately, no studies
have clearly addressed the use of Remdesivir in kidney
transplant recipients, and so we are unable to draw any
conclusions on the safety and benefit of these treatments
in this population. Nevertheless, many centers in the Uni-
ted States are using it for hospitalized transplant patients
with COVID-19 pneumonia.

615



Khairallah et al.

The pathophysiology of COVID-19 and the associ-
ated cytokine storm prompted the use immunomodula-
tory therapies that target different pathways in the
inflammatory cascade. Tocilizumab,
humanized anti-interleukin-6 (IL-6) receptor mono-
clonal antibody, is used in the treatment of chronic
antibody-mediated rejection [45],
rheumatoid arthritis [46], as well as treatment of severe
cytokine release syndrome induced by chimeric antigen
receptor T cells [47]. Due to potential benefits against
the cytokine storm seen in severe cases of COVID-19,
Tocilizumab has been used since the start of the pan-
demic to treat kidney transplant recipients with
COVID-19 [25,40,41,45]. Over the past few months,
more data have been accumulated on the use of this
agent, as summarized in Table 1. While Tocilizumab is
generally safe and well tolerated in most studies, no sig-
nificant improvement in need for mechanical ventila-
tion, hospital discharge, or mortality has been noted
[25,29,40,41,45,48-50].

Corticosteroids  are the most widely wused
immunomodulatory agents, ubiquitously used in kidney
transplant recipients to prevent and treat rejection. The
RECOVERY trial, which randomized COVID-19-in-
fected patients to dexamethasone vs. usual care, showed
a significant mortality benefit in those who received
steroids as compared to those who received usual care.
The benefit was significant at 36% in those with severe
COVID-19 requiring mechanical ventilation and 18% in
those requiring oxygen [51]. Even though transplant
patients infected with COVID-19 were not included in
randomized trials assessing the mortality benefits of
high dose steroids, care has been extrapolated from tri-
als such as the RECOVERY trial. It is now standard of
care to use high dose steroids in severely ill transplant
patients hospitalized with COVID-19 pneumonia
(Fig. 1).

Imbalances in the Janus kinase (JAK) and signal
transducer and activator of transcription protein
(STAT) pathway have been implicated in the COVID-
19 inflammatory state. A multicenter trial of 1033
patients with moderate to severe COVID-19 infection
randomized to Baricitinib, an oral JAK inhibitor, and
Remdesivir or Remdesivir alone showed that patients
who received the combination therapy had a median
1 day shorter time to recovery and lower adverse events
as compared to Remdesivir alone[52]. JAK inhibitors
have not been studied in kidney transplant recipients
with COVID-19, but previous studies using JAK inhibi-
tors as substitutes for other immunosuppressants in

a recombinant

conditions like

616

kidney transplant recipients have shown promising
results in preventing rejection [53].

In addition to immunomodulatory therapies, one
important strategy to combat the virus has been the use
antibodies to neutralize the coronavirus until the patient
can mount an innate humoral immune response. How-
ever, convalescent plasma use in nontransplant patients
with severe COVID-19 did not improve survival [54].
One case report of 2 kidney transplant patients treated
with convalescent plasma indicated that the treatment
was safe; and both patients survived, albeit one of them
required hemodialysis during hospitalization and
remained on hemodialysis at discharge [55]. Subse-
quently, efforts have shifted to the development of
monoclonal antibodies that specifically target the spike
protein of SARS-CoV-2 [56,57]. The US Foods and
Drug Administration (FDA) has given emergency use
authorization for the use of monoclonal antibodies in
treatment of patients with COVID-19 who are at risk of
progressing to severe disease. Our center and others are
administering monoclonal antibodies to transplant
recipients with COVID-19.

COVID-19 vaccination in transplanted patients

In the absence of a definitive cure for COVID-19, all
eyes are on vaccine development and distribution. In
nontransplant patients with COVID-19, serologic stud-
ies have indicated that immunoglobulin (Ig)M levels
rise within 5-10 days of infection onset. IgG response
typically follows with most patients developing an IgG
response within 12-14 days of symptom onset [58].
Follow-up studies indicate that these responses last for
at least 5 months following infection and can confer
immunity against recurrent COVID-19 infections [59].
Very few studies have evaluated the serologic response
of transplant recipients to COVID-19. SARS-CoV-2 IgG
serology turned positive in 7 kidney transplant patients
who were hospitalized with COVID-19 with seroconver-
sion occurring between 4 and 38 days after infection
[60]. Interestingly, one patient who was less than
6 months from transplantation was able to seroconvert.
In a different study, 855 consecutive kidney transplant
recipients had their sera tested for the presence of
nucleocapsid protein (NP) antibodies [61]; Of those
855, 33 had been previously diagnosed with COVID-19
as confirmed by RT-PCR. 66.6% of those who had pro-
ven infection had evidence of IgG at a median time of
testing of 36 days following their diagnosis [61]. There-
fore, despite paucity of data,

there 1is evidence
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Table 1. Summary of studies assessing the effect of Tocilizumab in kidney transplant patients with COVID-19%*

Study Country Type of study Population Outcomes
Pereira et al. us Retrospective » Hospitalized COVID-positive » Higher mortality in Toci group
(48] matched cohort; SOT patients: (41% vs 20%; P = 0.03)
single center Tocilizumab (n = 29) vs Non-
Tocilizumab (n = 88)
» Tocilizumab (n = 29) vs No difference in mortality (41%
matched Non-Tocilizumab Vs 28%; P = 0.27)
(n = 29) No difference in hospital dis-
charge (52% vs 72%; P = 0.26)
Higher rate of ICU, MV, new
RRT
Longer time to death, discharge
or last follow-up (22 vs 14 days;
P =0.03)
Perez-Saez Spain Retrospective » Tocilizumab (n = 29) vs No difference in mortality (41%
et al. [29] cohort; matched Non-Tocilizumab Vs 28%; P = 0.27)
multicenter (n =29) No difference in hospital dis-
charge (52% vs 72%; P = 0.26)
Higher rate of ICU, MV, new
RRT
Longer time to death, discharge
or last follow-up (22 vs 14 days;
P=0.03)
» Hospitalized COVID-positive Higher rate of ICU (30% vs
KTRs: Tocilizumab (N-80) 9.6%; P < 0.001)
vs Non-Tocilizumab (n = 335) Higher rate of MV (65% vs
17%; P < 0.001)
Higher rate of death (32.5% vs
21.9%; p 0.04)
Cravedi et al. us, Italy, Retrospective » Hospitalized COVID-positive No difference in use of Tocilizu-
[25] Spain cohort; KTRs receiving mab among survivors and non-
TANGO study multicenter Tocilizumab (n =19) out of survivors
total
144 patients
Trujillo et al. Spain Retrospective; » Hospitalized COVID-positive Mortality rate = 30%
[49] single center KTRs treated with Need for RRT = 80%
Tocilizumab (n = 10)
Alberici et al. Italy Case series » Hospitalized COVID-positive Mortality rate = 33%
[50] KTRs treated with
Tocilizumab (n = 6) out of total
20 patients
Bossini et al. [taly Retrospective, » Hospitalized COVID-positive Mortality rate = 33%#Improved
[35]F multicenter KTRs with ARDS treated respiratory failure = 63%

with Tocilizumab (n = 8)

CRP, C-reactive protein; KTR, kidney transplant recipient; RRT, renal replacement therapy; SOT, solid organ transplant.

*The table only includes studies of 10 or more patients.
tIncludes patients from study by Alberici et al. [50].

supporting satisfactory seroconversion rates in kidney
transplant recipients.

As countries have begun administering the COVID
vaccines, transplant patients are faced with questions
about the efficacy and safety of these vaccines. There are
several SARS-CoV2 vaccines under development, but
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two mRNA-based vaccines, mRNA-1273 [Moderna]
[62] and BNT162b2 [Pfizer and BioNTech] [63], have
completed phase 3 trials demonstrating greater than
94.1% and 95% efficacy at preventing COVID infection.
The mRNA vaccines have so far shown a favorable
safety profile with most reactions being limited to viral-
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Kidney Transplant Recipient
POSITIVE for COVID-19
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Not on Steroids
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Anti-SARS Cov2
Monoclonal Antibodieg

+
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Therapeutic Target"
+
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+
Anti-SARS Cov2
Monoclonal Antibodies

+/-
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J
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~

J

{
Stop all

immunosuppression
+
High Dose Steroids
+/-
Remdesivir?

o

~
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Figure 1 Suggested algorithm for the management of the COVID-19-positive kidney transplant recipient. *Symptoms of upper respiratory tract
infection, gastrointestinal symptoms, and loss of taste or smell could be present in all patients. Mildly symptomatic is defined as a patient who
has oxygen saturation > 95%, has no tachypnea, and has no evidence of COVID-19 on imaging. Moderately symptomatic is defined as a
patient who has evidence of COVID-19 on imaging, but has an oxygen saturation > 94% and a respiratory rate < 30. Severely symptomatic is
defined as a patient who has a low oxygen saturation < 94% or a respiratory rate > 30 despite supplemental oxygen, or respiratory failure
requiring mechanical ventilation. APhysicians can consider stopping CNI/mTORi in select patients who are at low risk for rejection. #There is sig-
nificant variation between individual countries in Remdesivir indications.

Transplant referrals

* Reduced new transplant

referrals and listing

>

Organ procurement and shipping challenges
Limited COVID testing kits and delayed results

COVID-positive donors

Limited OR availability for procurement

Commercial flight cancellations

Risk of transmission from donor to recipient

Increased organ discard rates

J

Waitlisted patients

* Increased need for hospitalization*
* Increased mortality*
 Increased inactivation

\

Transplant process

» Limited ICU and hospital beds

» Limited supplies of PPE

» Suspension of live donor (and some deceased
donor) transplants

» Concern over risk of infection in peri-
transplant period

J

Figure 2 Factors affecting kidney transplant rates during the COVID-19 pandemic. ICU: intensive care unit; PPE: personal protective equip-
ment. *Due to COVID-19 infection.
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like symptoms for a few days after vaccine administra-
tion. No vaccine phase 3 trial has included transplant
recipients; therefore, the efficacy of vaccines in trans-
plant patients has yet to be demonstrated. Based on
data from other vaccines in the transplant population,
we expect that seroconversion rates will be lower than
those of immunocompetent individuals and that immu-
nity will wean faster particularly in patients who require
B-cell depleting therapy.

Another important consideration includes the safety
of vaccination in the kidney transplant population. The
mRNA vaccines encode for the SARS-CoV2 spike pro-
tein. Since the vaccine does not introduce the virus,
there are no concerns about inducing COVID-19. A
theoretical risk of rejection following vaccination and
immune system activation has been considered with
previous vaccinations. For example, some studies have
raised concerns that the administration of the influenza
vaccine post-transplantation can cause immune upregu-
lation and the development of de novo donor-specific
antibodies [64]. Nevertheless, follow-up studies indi-
cated that the vaccine does not increase the risk of
rejection in the kidney transplant population [65] and
is associated with lower allograft loss and death [66].

Despite the lack of efficacy or safety data, The Ameri-
can Society of Transplantation (AST) suggests that “the
benefits of vaccination outweigh any theoretical risks
especially in countries where SARS-CoV-2 transmission
continues at a high level.” Additionally, The AST 2019
Guidelines explicitly state that "In the post-transplant
setting, inactivated vaccines can be administered starting
at 3-6 months post-transplant (strong; moderate)
except influenza vaccine which can be given as early as
1-month post-transplant (strong; low)" [67]. Accord-
ingly, it is very likely that transplant centers will recom-
mend the COVID-19 vaccine to recipients who have
been transplanted for greater than 1 month. The Ameri-
can Society of Nephrology is additionally requesting
that the Advisory Committee on Immunization Prac-
tices prioritize dialysis-dependent patients for COVID

1. Boyarsky BJ, Durand CM, et al. Early

the United States and implications for

COVID-19 and Kidney Transplantation

vaccination. This will be a key recommendation given
the kidney transplant waitlist mortality.

Kidney transplant recipients and waitlisted patients are
immunologically vulnerable and at higher risk of mor-
tality from COVID-19 as compared to the general pop-
ulation. COVID-19 has not only disturbed our
transplant patients’ lives, it has additionally impacted
transplantation policies, donation chains, and timely
and safe transplant surgeries (Fig. 2). Our understand-
ing of this virus and its treatment strategies is con-
stantly evolving. As of today, we still lack vaccines and
proven beneficial and safe antiviral therapies; therefore,
COVID-19 continues to threaten our patients and
transplantation practices and programs. Due to lack of
rigorous randomized controlled trials in transplant
patients at this time, current practices are based on
expert opinion and individual transplant center experi-
ence. Most studies include small numbers of patients
with short-term data. Long-term consequences of this
pandemic in general and this virus in particular are yet
to be determined. Recommendations will doubtless con-
tinue to evolve as our knowledge and therapies expand.
Conceivably, however, the silver lining of this pandemic
has been the close national and international collabora-
tion among physicians, transplantation centers, and
patients to ensure that we are constantly striving to
determine the best possible care, while mitigating the
future negative consequences of the pandemic on the
field of kidney transplantation.
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