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In the presence of chronic liver diseases, the post-infectious period of COVID-19 is difficult and potentially mor-
tal. The impact of COVID-19 on liver transplant patients has not been thoroughly investigated.

OBJECTIVE — to study the characteristics of the clinical course of COVID-19 in liver transplant patients.

MATERIALS AND METHODS. At the end of December 2014, the first successful liver transplant operation in Georgia
was performed at the Batumi Referral Hospital of the Autonomous Republic of Adjara. To date, a total of surgical
interventions have been conducted, including 42 surgeries since the beginning of the pandemic. We analysed

The incidence of COVID-19 infection in the cohort of 88 patients throughout their hospital stay after liver
transplant and at the late postoperative period was analysed, as well as the characteristics of the clinical course
of COVID-19. To prevent COVID-19 transmission within the hospital, a special protocol been developed: to
ensure that the patient is safely isolated from contact with the source of infection. In the postoperative period,
all patients received immunosuppressive therapy. To monitor the course of the disease, an interdisciplinary team
was created, which consisted of a transplant surgeon, hepatologist, gastroenterologist, infectious disease special-
ist, therapist, and immunologist. The consultation was held at the place of residence and treatment of a patient.
ResuLts. No cases of COVID-19 infection were reported among patients at the hospital where the liver trans-
plant was conducted. In the late period, COVID-19 was registered in 17 (19.3 %) patients, of whom one (5.9 %)
died from the infection. One patient was infected with COVID-19 twice. We have identified four variants of
the clinical course of COVID-19: mild (23.5 %) — without any symptoms except for mild respiratory symp-
toms; aggravated (41.2 %) — mild respiratory symptoms and dyspeptic symptoms without significant changes
in clinical diagnostic parameters; moderate (29.4 %) — cough without sputum, hyperthermia for three days,
decreased sense of smell, the presence of dyspeptic symptoms, increased average values of biochemical param-
eters (alanine aminotransferase, aspartate aminotransferase, y-glutamyl transpeptidase, alkaline phosphatase,
total bilirubin); severe (5.9 %) — development of multiple organ failure.

Concrusions. The implemented set of preventive measures ensured the patient’s protection from COVID-19
infection in all cases during their hospital stay. In liver transplant patients.
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Severe acute respiratory syndrome (SARS) in Guangdong Province in China, but has rap-
is a clinical disease of infectious etiology that idly spread to other parts of the world, including
has recently been reported in the literature [4]. Asia, North America, and Europe [12]. The World
The disease is believed to have first originated Health Organisation (WHO) identifies suspected
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and probable SARS cases based on clinical and epi-
demiological case definitions [11]. A suspected case
is someone who presents with fever and cough, has
a history of contact with a suspected or probable
case of acute respiratory infection (ARI) within
10 days before the onset of illness or travel his-
tory to an ARI-affected region, or lives in an af-
fected area. A probable case is someone who fits the
above-mentioned criteria and has pulmonary infil-
trates on a chest radiograph. The incubation period
ranges from 2 to 11 days. The disease usually be-
gins with fever, headache, and myalgia, which may
progress to lower respiratory tract symptoms that
in some cases require mechanical ventilation. The
causative agent of SARS has been speculated to be
a novel coronavirus and is probably transmitted by
airborne droplets [1, 2, 7].

Clinical studies have shown that the liver is one
of the targets of coronavirus infection. The infec-
tious agent uses the receptors expressed in the
hepatocytes to invade the cell and impair its func-
tion. In the presence of chronic liver diseases, the
post-infectious period of coronavirus disease 2019
(COVID-19) is difficult and potentially mortal.
The impact of COVID-19 on liver transplant pa-
tients has not been thoroughly investigated.

OgjECTIVE — to study the characteristics of the clin-
ical course of COVID-19 in liver transplant patients.

Materials and methods

At the end of December 2014, the first successful
liver transplant operation in Georgia was performed
at the Batumi Referral Hospital of the Autonomous
Republic of Adjara. To date, a total of 88 surgical
interventions have been conducted, including 42
surgeries since the beginning of the pandemic. We
analysed the incidence of COVID-19 infection in
this cohort of patients throughout their hospital
stay and the late postoperative period, as well as fo-
cused on the characteristics of the clinical course of
COVID-19.

To prevent COVID-19 transmission within the
hospital, we followed a special protocol that was de-
veloped by different transplant teams in South Ko-
rea and India (including our active participation).
The protocol consists of the following guidelines:

1. Two days before liver transplantation, the sur-
gical block is closed.

2. The recipient and the donor are placed in spe-
cially designated rooms, where they are tested twice
using polymerase chain reaction (PCR).

3. The medical personnel involved in the speci-
fied surgical intervention must undergo PCR test-
ing before surgery.
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4. Regardless of the duration of the operation, the
medical personnel are not allowed to leave the op-
erating room and come into contact with other staff
members until the end of the operation.

5. After the operation, the patient is transferred
to an intensive care unit and is isolated from other
patients, and only specially assigned medical per-
sonnel wearing the required gear are allowed to in-
teract with the patient.

6. The donor and recipient are prohibited from
contacting their relatives and friends.

In the postoperative period, all patients received
immunosuppressive therapy.

To assess the severity of COVID-19 and the de-
gree of liver damage, patients were prescribed the
following diagnostic tests: a complete blood count,
determination of hemostasis indicators, liver func-
tion tests, D-dimer test, blood urea nitrogen test,
creatinine test, tacrolimus test, C-reactive protein
test, interleukin test, a-fetoprotein test, assessment
of the lung and liver function (CT-scan), and admin-
istration of intravenous immunoglobulin (IVIG).

The tasks of the research

1. Analyse the incidence of COVID-19 infection in
the cohort of patients throughout their hospital stay.

2. Analyse the incidence of COVID-19 infection
in the cohort of patients after their discharge from
the hospital.

3. Focus on the characteristics of the clinical
course of COVID-19 in liver transplant patients.

To monitor the course of the disease, an interdisci-
plinary team was created, which consisted of a trans-
plant surgeon, hepatologist, gastroenterologist, in-
fectious disease specialist, therapist, and immunolo-
gist. The consultation was held at the place of resi-
dence and treatment of a patient with COVID-19.

Results

No cases of COVID-19 infection were reported
among patients at the hospital where the liver trans-
plant was conducted. In the late period, COVID-19
was registered in 17 (19.3 %) patients, of whom one
(5.9 %) died from the infection. One patient was in-
fected with COVID-19 twice: the first time in No-
vember 2020 and the second time in August 2021.

Based on the course of the disease, patients in-
fected with COVID-19 were divided into four
groups.

The first group included 4 (23.5 %) patients who
had COVID-19 without any symptoms except for
mild respiratory ones, so the clinical diagnostic pa-
rameters were within normal limits.

The second group included 7 (41.2 %) patients
who had aggravated respiratory symptoms (cough,
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runny nose) and dyspeptic symptoms without sig-
nificant changes in clinical diagnostic parameters.

The third group included 5 (29.4%) patients
with a moderate course of the disease, which was
manifested by a periodic cough without sputum,
hyperthermia (37.2—37.8 °C) for three days, a de-
creased sense of smell, insomnia, and the presence
of dyspeptic symptoms. In this group, the following
changes in the average values of biochemical param-
eters were recorded: an increase in the content of
alanine aminotransferase (ALT) to 83 U/I, aspar-
tate aminotransferase (AST) to 74 U/, y-glutamyl
transpeptidase (GGT) to 102 U/, alkaline phos-
phatase (ALP) to 168 U/l, and total bilirubin
(TBIL) to 24 pmol/l. Hemostasis indicators, tacro-
limus levels, and direct bilirubin levels were within
normal limits; no infiltrative changes were recorded
according to computed tomography.

The fourth group included one (5.9 %) patient with
a severe course of the disease. He developed multiple
organ failure, which became the cause of his death.

Antibiotic therapy was not used in any of the 17
infected patients.

Discussion

Since the beginning of the pandemic, all fields of
medicine, especially transplantology, have faced
many challenges. The suspension of organ trans-
plantation due to COVID-19 could have had life-or-
death circumstances as it is a life-saving procedure.

In Georgia, liver transplantation commenced
about 9 years ago. In total, more than 120 patients
have undergone this operation so far, including 42
operations since the beginning of the pandemic.
Due to a special protocol that was developed by dif-
ferent transplant teams in South Korea and India
(including our active participation), we managed
to control the COVID-19 infection and prevent its
spread among our patients.

The first case of a liver transplant patient infected
with COVID-19 was detected in the United States
in March 2020. Subsequently, in October 2020,
a similar case was reported in Georgia. Patients
with an active immune response or those taking
hepatotoxic drugs to treat COVID-19 may experi-
ence a decline in liver function as a consequence of
viral infection or drug-induced liver damage. How-
ever, it turned out that these disorders, as a rule, are
transient, mild in nature, and do not require spe-
cific treatment, and cases of severe, acute hepatitis
are extremely rare [4]. In our study, monitoring of
biochemical parameters did not reveal significant
changes, with the exception of one patient who died
from COVID-19.
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COVID-19 can cause three types of liver damage:
hepatocellular, cholestatic, and mixed [4]. When
the levels of ALT and/or AST are three times the
normal value or reach the upper limit, a hepatocyte
type of liver damage is determined. When the levels
of ALP or GGT are more than twice the upper lim-
it, a cholestatic type of liver damage is noted. Both
variants of abnormal values indicate a mixed type
of liver damage. Of the 17 patients who underwent
liver transplantation and subsequently became in-
fected with COVID-19, only one patient had hepa-
tocellular liver damage. Other authors have similar-
ly observed the absence or moderate damage to the
liver parenchyma in COVID-19 cases during liver
transplantation [4].

A literature review indicates that COVID-19 has
a three-phase course in patients with liver trans-
plantation [8]. In the first phase, patients have mild
respiratory symptoms. The second phase is moder-
ate [10], since abdominal symptoms are observed
along with the respiratory symptoms. The third
phase is the most severe condition, since a systemic
syndrome develops. These patients have high levels
of interleukins 2, 6, and 7 [9].

The progression from one phase to another is
not always noticeable. According to our data, only
5 (29.4 %) patients showed progression to the sec-
ond phase, and 1 (5.9 %) to the third.

In our study, the cohort of patients with
COVID-19 did not differ significantly from that
described in the literature: the average age was
60.8£5.24 years, 68.5% were males, and the av-
erage duration of the period before infection with
COVID-19 was 5.72 £ 1.75 years [3]. However, the
mortality rate (5.9 %) was less than the rate ob-
served in a study involving 1481 liver recipients:
17.4% (95 % CI: 15.4—19.6 %) [3].

The mortality rate from COVID-19 was similar
in patients who had undergone liver transplanta-
tion (n=610) and those who had not (n=239,704),
with an odds ratio of 0.8 (95% CI. 0.6—1.08,
P =0.14). In addition, there was no significant dif-
ference in mortality rates between individuals who
contracted the infection within one year after trans-
plantation and those who contracted it one year
later; odds ratio: 1.5 (95 % CI: 0.63—3.56, P = 0.35).
The cumulative incidence of graft dysfunction was
2—3% (1.3—4.1) [3].

The relatively benign course of COVID-19 in
liver transplant patients is likely due to their per-
manent use of immunosuppressive drugs that sup-
press the systemic inflammatory effects of the
virus. According to other studies, it is feasible to
prescribe immunosuppressive drugs for the pre-
vention and treatment of the hyperinflammatory
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phase of COVID-19, although these drugs sup-
press the body’s immune response against the virus
and therefore may be harmful in the early stages of
COVID-19. All patients in our study were continu-
ously on immunosuppressive medications. We be-
lieve that this contributed to their comparatively
benign course of COVID-19. However, this issue is
still the subject of debate.

Thus, clinical data on the incidence of COVID-19
infection in the liver transplant population are
scarce. In these patients, recovery from severe
COVID-19-associated pneumonia may depend on
the restoration of immune function. The primary
components of the therapeutic regimen may con-
sist of low-dose corticosteroids and the temporary
withdrawal of immunosuppression. Nevertheless,
success in particular situations does not imply the
necessity and rationality of a comprehensive ap-
proach. In order to determine the clinical charac-
teristics of COVID-19 in recipients, further infor-
mation regarding cases of immunosuppression must

be collected [6].

Conclusions

The implemented set of preventive measures en-
sured the patient’s protection from COVID-19
infection in all cases during their hospital stay.
In liver transplant patients, the clinical course of
COVID-19 was relatively favourable and did not
result in death in 94.1 % of cases.
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Ilepebir ingeknii COVID-19 y nanjieHTis,
AKi IEPEHECIN TPAHCIUIAHTAIIIO IIEYiHKHU

P. Boaksaaze !, 3. Yomaxamsini !, M. Hakanmaze !, /1. Bepinzse !,
C.Bepinzse !, K. Illanasa 2, JI. Mikenanse !, K. Kamu6aaze !

! Batymcbkuii gepxasauii yuisepcurer imeni Ilora Pycrasei, Ipysis
2 lepsxasuuii yaisepcurer L, Toimici, [pysis

V pasi XpOHIYHUX 3aXBOPIOBAHb MEYiHKH MiC/IAIH(EKIINHNN nIepio]] NPpH KOPOHABIPYCHiM XBOpob6i 2019
(COVID-19) nepebirae TKKO i XapaKTEPU3YEThCS BUCOKOIO JIeTanbHiCTIO. Hacmigku COVID-19 y narjieHTis, ki
MEPEHECIN TPAHCIVIAHTALIIIO IIEYiHKH, BUBYEHO HELOCTATHLO.

MeTa — BUBYMTH OCOOMMBOCTI ntepebiry COVID-19 y nariieHTis, sSKi IEPEHECTN TPAHCIUIAHTALLIO EYiHKH.

Marepianu Ta MeTomH. BuBucHO dacrtory iH(pikyBaHHS COVID-19 y 88 XBOpHX IC/IS TPAHCIUIAHTALLl
TEYiHKY i/l 4aC nepebyBaHHA B CTALIOHAPI T4 Y BiJAJICHUN HiCISOIEPALiMHII IEPIO], 4 TAKOXK OCOOIHUBOCTI
KIiHiYHOrO nepe6diry COVID-19. Ina npodinakruku COVID-19 y nikapHi po3po6sIEHO TPOTOKOJI, MO 3a0€3-
revye HAAiNHY i30/AL{I0 XBOPOTO Bi/l KOHTAKTY i3 pKepenoMm iH@eKii. Y micmonepanifinuiil nepiof yci XBopi
OTPUMYBAIA iMyHOCYIIPECHUBHY Tepartilo. MoniTopuHr nepebiry COVID-19 3miiCHIOBAB KOHCHIIIyM Y CKIAi
Xipypra-TpaHCIUIAHTOJIOId, TEMATOJIOr, FACTPOEHTEPOJIOTd, iH(PEKIIIOHICTA, TEPANIEBTA T4 iIMyHOJIOId 32 MiCLIEM
NPOKUBAHHA T4 JIIKyBAHHA ITAIIIEHTA.

PesynrpraTH. He 3apikcoBaHO BUIIA/IKIB iH(QiKyBaHHA nauieHTiB COVID-19 y cranioHapi. Y BigaseHui nepio,
COVID-19 3apeectpoBano B 17 (19,3 %) nauienris, i3 Hux 1 (5,9 %) nomep Bix ingeknii. OauH namienT ingi-
KyBascsa COVID-19 asidi. Bugineno 4 sapiantu xiiHiuHoro nepebiry COVID-19: nerkuit (23,5 %) — 6e3 Oyab-
SIKMX CUMIITOMIB, 34 BUHSATKOM JIETKHX PECHiPATOPHUX, IOMiIPHOI TSDKKOCT] (41,2 %) — NOMipHI pecripaToOpHi
CUMIITOMM T4 JUCIIEIITUYH] IBUIA O€3 iCTOTHUX 3MiH KIiHIKO-iarHOCTUYHHUX [TOKA3HUKIB, CEPENHBOI TSDKKOCT]
(294 %) — xamenb 6€3 MOKPOTHUHHS, TiIIEPTEPMIA IPOTATOM TPHOX JHIB, SHIJKEHH HIOXY, JUCIIETICUYH] ABUIIA,
30UIBIIEHHS CEPEHIX 3HAYEHb 6i0XiMiYHMX ITOKA3HUKIB (AJIaHIHAMIHOTPAaHC(epa3a, aCriapTaTaMiHOTpaHCche-
Pa3a, y-IayTaMUITPaHCIIENITH/1A34, JYKHA (PocdaTa3a, 3ara/IbHUIN OUTpyOiH), TSOKKUM (5,9 %) — PO3BUTOK IIOJIi-
OPraHHOI HEJJOCTATHOCTI.

BuCHOBKH. PO3p061€HIIT KOMIUIEKC 3aXO/1iB TPO(UIAKTUKY 320€3MIEUUB 3aXUCT YCiX NAIi€HTIB Bif iH]iKyBaH-
HsI KOPOHABIpyCOM miJ] uyac nepebyBaHH: B cTarionapi. Kiiniunui nepebir COVID-19 y XBOPUX, sIKi IEPEHECIN
TPAHCIUIAHTALIO MEYiHKH, BiJHOCHO CIPUATIMBUN iy 94,1 % BUNA/IKiB HE IIPHU3BIB [0 JIETAILHOIO HACTIJKY.

Kiro9oBi cioBa: TpaHcIvianTailis nedinku, COVID-19, npodinakTrka, 4acToTa, KIiHIYHUN 1nepebir.
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