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ABSTRACT

Coronavirus disease 2019 (COVID-19) has been recently declared a global pandemic. As
of June 5, 2020, over 75,000 cases have been reported with nearly 2500 deaths in India
alone. COVID-19 has severely impacted deceased donor liver transplant (DDLT) pro-
grams throughout the world. Acceptance of deceased liver donors has decreased worldwide
because of the unknown risks associated with COVID-19 transmission or postoperative
infection in the immediate post-transplant period, along with the risks to the health care
workers in a multidisciplinary setting. In India, DDLT has come to a standstill in the setting
of a national lockdown. Many national guidelines have emerged on how to safely perform
transplant as well on immunosuppressive regimens and care of patients posttransplant.
Here, we take a look at the current situation and summarize the different guidelines and
future perspectives of DDLT in India in the COVID-19 era.
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IN December 2019, the first case of coronavirus disease
2019 (COVID-19) infection was reported in Wuhan,

China, caused by severe acute respiratory syndrome coro-
navirus [1]. As of June 4, 2020, about 6.6 million cases have
been diagnosed worldwide with over 380,000 deaths [2,3]. In
India alone, nearly 75,000 cases have been reported with
over 2400 deaths [2,4]. On March 11, 2020, the World
Health Organization declared COVID-19 a global
pandemic [3]. The health care sector around the world has
been at the forefront of fighting against this epidemic, which
has led to strain on the economy and availability of re-
sources [5].
COVID-19 has severely impacted solid organ transplant

programs throughout the world. The risk and outcomes of
COVID-19 infection in liver transplant recipients are being
studied all around the world [6e8]. There is still a paucity of
information regarding the overall safety of liver transplant
recipients in the COVID-19 era. There is also the risk of
transmission of COVID-19 from donor to recipient, surgical
teams, and other health care professionals involved in a
multidisciplinary program such as liver transplantation.
Elective operations, such as living donor liver transplant
(LDLT), have been temporarily suspended in many coun-
tries according to their national guidelines. However, many
countries continue to perform deceased donor liver trans-
plant (DDLT) based on modified donor and recipient
criteria [9e11].
0
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COVID-19 AND DDLT

Acceptance of deceased liver donors in the past few months
have decreased worldwide because of the unknown risks
associated with COVID-19 transmission or postoperative
infection in the immediate post-transplant period [10,12,13].
The risk of viremia in a liver donor (up to 15% of cases)
potentially places all recipients at risk of acquiring it
through organ transplant [14,15]. Donor screening before
acceptance has become mandatory around the world, using
a combination of clinical, radiologic, and laboratory criteria.
This varies in different countries between universal nucleic
acid testing or reverse transcriptase polymerase chain re-
action (RT-PCR) using nasopharyngeal swabs or bron-
choalveolar lavage [12]. Recipient screening is also being
done in a few countries using nucleic acid testing or
RT-PCR [12]. The American Society of Transplant Sur-
geons COVID-19 strike force has recommended testing in
all donors [15]. The International Liver Transplant Society
has issued a general guideline that suggests avoiding trans-
plant and immunosuppression for someone with developing
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or active disease [16]. Most countries have deferred trans-
plant for nonurgent indications, including LDLT, while
DDLT has been continued for urgent indications, such as
acute liver failure or acute-on-chronic liver failure with
appropriate consent [7,10e12,17e21]. So far, no donor
derived infection has been reported.

THE INDIAN SCENARIO

India responded relatively early to the COVID-19
pandemic, and because of early restriction and quarantine
practices, spread has been limited. However, community
transmission is now prevalent with a surge predicted in the
upcoming periods. The use of RT-PCR in Indian Council of
Medical Researcheapproved laboratories has been preva-
lent here, with 2 negative tests considered confirmatory.
Despite LDLT being the predominant type, DDLT has
been progressively on the rise over the years between 2007
and 2018 [22]. After the advent of COVID-19, many na-
tional and international guidelines have been put in place
for appropriate selection of donor and recipient for DDLT.
Prominent among them are the Indian Council of Medical
Research, Indian Society of Organ Transplantation, and the
Liver Transplant Society of India [23e25]. The National
Organ and Tissue Transplant Organization of India has also
come up with a set of rules for DDLT and LDLT [26]. The
common and important features of these recommendations
are the following:

1. The living donor transplant program may be temporarily
suspended in line with the Ministry of Family and Health
Welfare’s Advisory for Hospitals and Medical In-
stitutions dated March 3, 2020 [27]. However, urgent
lifesaving transplant may be done only after appropriate
counseling and consent.

2. DDLT can be performed for acute liver failure or acute-
on-chronic liver failure in highly selected cases after
appropriate counseling and consent.

3. Deceased donors should be appropriately screened with
2 negative RT-PCR tests from nasopharyngeal swabs or
bronchoalveolar lavage specimens, with or without chest
computed tomography. The potential recipient must be
COVID-19-negative by RT-PCR with or without nega-
tive chest computed tomography.

4. The possible impact of COVID-19 on a transplant recip-
ient and false negative rates of the current tests along with
risks must be mentioned clearly in the consent.

5. Transplant should be performed in an experienced center,
with adequate protection (personal protective equipment)
of the entire transplant team (COVID-free safe transplant
pathway). The transplant team should be dedicated and, if
possible, divided into 2 teams to facilitate care.

6. Post-transplant care should include COVID-19 testing as
per clinical judgment, and follow-up in clinic can be done
via telemedicine in the absence of clinical issues.
With the advent of lockdown in India on March 29, 2020,

the National Organ and Tissue Transplant Organization
officially declared for DDLT to stop throughout the country
until further notice. As a result of this, only 1 DDLT was
performed throughout the country in the month of April
2020. In May 2020, the policy of phased relaxation of curfew
measures, with gradual reopening of business activity, was
resumed. Eventually, in the second week of May 2020, 2
cases of DDLT were performed. At present, transplant
centers should attempt to minimize exposure of recipients
to the health care setting by reducing the frequency of clinic
visits and laboratory testing in a stable patient. All elective
procedures, such as stent removal or protocol biopsies, can
be deferred. We feel that transplant centers should develop
their own guidelines to determine which symptomatic pa-
tients need evaluation, testing, and management by the
transplant center and which patients can be followed up
closely by telephone or telemedicine.

IMMUNOSUPPRESSION IN LIVER TRANSPLANT
RECIPIENTS

At the time of writing this article, no universal agreements
exist on the modification of immunosuppression in the
immediate post-transplant period. There is a potential
concern for higher risk of COVID-19 infection in solid
organ transplant recipients. However, as of now, there is
no clinical evidence of the risks of immunosuppression,
and standard immunosuppressive protocol should be used
in the post-transplant period [21,22,28,29]. However, dur-
ing an active infection of COVID-19 in a post-transplant
recipient, reduction of immunosuppressant may be
considered, although withdrawal may result in acute
rejection [30]. A study from New York has described their
general approach to hold antimetabolites while reducing
the dosage of other immunosuppressive agents as per
clinical judgment [7].

COVID-19 INFECTION IN POST-TRANSPLANT RECIPIENTS

The risk of COVID-19 infection in post solid organ trans-
plant recipients and their outcomes are being evaluated
worldwide. In their initial report of 90 patients, Pereira et al
reported the most common presenting features as fever,
cough, and dyspnea. Just over 50% of them required
intensive care unit care with a mortality rate of 18% (16
patients) [7]. Zhang et al reported 2 cases of solid organ
transplant recipients who both recovered [30]. Bhoori et al
reported 3 deaths of 6 patients with COVID-19 infection
among liver transplant recipients [8]. Webb et al analyzed
39 liver transplant recipients and reported a mortality rate
of 23% (9 patients) [6].
Several registries have been collecting patients’ data on

transplant recipients with COVID-19 infection, especially
the University of Washington and the CAREDX’ Interna-
tional COVID-19 Solid Organ Transplant Registry [31,32].
Despite these reports, more data will be required to deter-
mine the risk factors for mortality in COVID-19 infection in
this population, and the optimal management strategies for
both the treatment of COVID-19 and the immunosup-
pressive regimens.
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As India continues its journey in the community trans-
mission phase, the relaxation of the curfew and the
growing burden on the economy will ultimately result in a
phased return to normalcy. This will be followed by a
resumption of the DDLT programs around the country
and eventually LDLT programs. The anticipation of a
peak in the country will make transplant surgeons wary of
performing avoidable cases in the near future. The
promise of a vaccine or a cure, although probable, is still
a distant reality. Eventually, we may also have to succumb
to the age-old strategy of herd immunity while we wait for
a research breakthrough. Until then, with proper donor
and recipient selection strategies, DDLT will try to strike
a fine balance between life and death on the liver trans-
plant waiting list.
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