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The aim of the study. To analyze the course of COVID-19 infection in patients with primary biliary cholangitis (PBC).
Materials and methods. In a single-center retrospective study, survey and analysis of medical records of 144 pa-
tients with PBC was carried out.

Results. All patients (n = 144) received basic therapy with ursodeoxycholic acid (UDCA), 5 of them received fibrates
as well. Response to therapy (EASL criteria) was obtained in 30 people.

Between March 2020 and March 2021, 50 patients (34.7 %) suffered COVID-19, with mean age of 58.8 + 10.7 years,
16 of which were diagnosed with liver cirrhosis. Mild COVID-19 was observed in 34 (68 %) people, moderate course —
in 14 (28 %), severe — in 2 (4 %), cases of extremely severe course were not recorded. 12 patients were hospital-
ized, 8 of which received oxygen therapy due to a decrease in SpO, < 94 %, there was no need for the use of other
methods of oxygen therapy in any case. The duration of hospitalization was 11.4 = 5.7 days. There was a higher
initial activity of serum alkaline phosphatase (1.8 = 1.0 versus 1.7 * 1.4 times of the upper limit of normal, M + SD,
p =0.04) in patients with COVID-19 infection and lack of UDCA therapy effectiveness was more prominent (40 % vs.
19.1 % of cases, p = 0.04) compared with patients who did not have COVID-19. There were no significant differences
in characteristics of the course of PBC (stage, response to therapy) and age in correlation with severity of the course
of COVID-19. Among hospitalized patients and those in need of oxygen support, large proportion were older patients
(58.3 % and 62.5 %, respectively) and patients with concomitant diseases (62.5 % and 75 %, respectively). Patients
who hadn't previously responded to UDCA therapy were more likely to require oxygen support compared to patients
responding to basic therapy (p < 0.01).

Conclusion. PBC is not a risk factor for severe COVID-19. A protective effect of UDCA in SARS-CoV-2 infection
is possible, which requires further investigation.

Keywords: primary biliary cholangitis, COVID-19, coronavirus infection, liver disease, ursodeoxycholic acid
Conflict of interest: authors declare no conflict of interest.

For citation: Prashnova M.K., Raikhelson K.L., Marchenko N.V., Zakharenko S.M. COVID-19 in Patients with Primary Biliary
Cholangitis. Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2022;32(3):29-34. https://doi. org/10.22416/1382-
4376-2022-32-3-29-34

COVID-19 y naumeHTOB C NepBUYHbIM OUJINAPHbIM XOJIAHTUTOM
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Llenb uccnepoBaHusd. lNpoaHanusnpoBatb TedeHne COVID-19 y naumeHToB ¢ NepBUYHbIM OUIMAPHbBIM XOJIaHT -
ToM (MBX).

Matepuanbl U MeToAbl. B 04HOLEHTPOBOM PETPOCMNEKTUBHOM VUCCNEN0BAHUM MPOBEAEH ONPOC U aHaNn3 Meau-
LMHCKOM aokymMmeHTauumn 144 nauneHTtos c NBX.

PesynbraTtbl. Bce naumenTol (n = 144) nonyyanu 6a3ucHyo Tepanuio ypcoaesokcuxoneson kucnoton (YAXK),
5 13 Hux — Takke purbpatbl. OTBET Ha Tepanuto (kputepumn EASL) nocturHyT y 30 4enoBek.

B nepuopg ¢ mapta 2020 no mapt 2021 . COVID-19 nepenecnu 50 nauneHToB (34,7 %), cpeaHuii BO3pacT cocTa-
Bun 58,8 = 10,7 roga, n3 HUX LMPPO3 NeveHn onpeneneH y 16 yenosek. Jlerkoe TedeHne COVID-19 Habnopanoch
y 34 (68 %) yenoBek, cpegHeTaxenoe TeyeHne — y 14 (28 %), taxenoe — y 2-x (4 %), cny4yaeB KparHe TSXENOro
TeyeHus He 3adumkcnpoBaHo. focnuTannanpoBaHbl 12 NaLMEHTOB, U3 HUX 8 MOAyYanm KNCAOPOAOTEPANUIO B CBSA3U
co cHmkeHnem Sp0O, < 94 %, NOTPEOGHOCTU B MPUMEHEHNM APYTUX METO0B OKCUreHOTEPanumn He OblIo HU B O[IHOM
cnydae. AnntenbHOCTb rocnuTanuaaummn coctasmna B cpegHem 11,4 = 5,7 cytok. Mpu COVID-19 Habnoganack 60-
Jlee BblCOKasi MICX0A4Hast akTMBHOCTb CbIBOPOTOYHOM LenoyYHom docdartasbl (1,8 = 1,0 npotms 1,7 = 1,4 KpaTtHOCTU
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BepxHeMy npezaeny HopMmel, M = SD, p = 0,04) v yaLe BcTpedanacb HeaddekTBHoCcTb Tepanum YOXK (40 % npotuB
19,1 % cnyyaes, p = 0,04) B cpaBHEHUM C nauyeHTamm, He 6oneswmmm COVID-19. He nony4yeHo AOCTOBEPHbIX pa3-
NINYNN B xapaktepuctukax teveHmns NbX (ctagum, OTBETE Ha Tepanuio) U Mo BO3PacTy B 3aBUCUMOCTU OT TSXECTU
TeyeHnsa COVID-19. Cpeam rocnutanndmpoBaHHbIX MALUEHTOB N HY>XXOAKLLNXCS B KUCNOPOAHON noanep>xke 60sb-
LLYIO OO0 COCTaBUN NaLUMEHThl cTapLuero Bo3pacta (58,3 1 62,5 % COOTBETCTBEHHO) U C HAJIMYNEM COMYTCTBYIO-
X 3aboneBaHuii (62,5 n 75 % cooTBeTCTBEHHO). MNauneHTbl, paHee He oTBeTuBLUME Ha Tepanuio YOXK, yale Hyx-
Jannchb B KNCIOPOAHOM NOAJEPXKKE B CPABHEHMN C MaLMEHTaMU, OTBeYaLWmMMm Ha 6a3uncHyio Tepanuio (p < 0,01).
BbiBoAabl. [MEX He aBngeTca dakTtopoM pucka Tsxkenoro tedeHns COVID-19. Bo3MoXeH NpPOTEKTUBHbLIN 3ddekT
npuema YOXK npu nHdekumm SARS-CoV-2, 4To TpebyeT AanbHENLLIErO N3YYEHNS.

KnioueBble cnoBa: nepBuYHbIA GunnapHbli xonaHrut, COVID-19, HoBas kopoHaBupycHas nHdekuns, 3abonesa-
HUS NeYeHn, ypcoae30KcMxoneBas K1cnorta

KoH®NAMKT nHTepecoB: aBTOpbI 3a9BNSAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana uutnpoBaHua: NMpawHoa M.K., PaixenbcoH K.J1., MapueHko H.B., 3axapeHko C.M. COVID-19 y nauneHToB ¢ NepBUYHbIM
OunrapHbIM XoNaHrMToM. POCCUINCKMIA XypHan racTpoaHTeposiornn, renatosiornu, kononpoktonorun. 2022;32(3):29-34. https://
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Introduction

The novel SARS-CoV-2 coronavirus infection
(COVID-19) can be described as a multisystem dis-
ease that can cause acute liver damage or decom-
pensation of pre-existing liver disease. The mecha-
nism of liver damage in COVID-19 is multifactorial.
SARS-CoV-2 can have a direct damaging effect by
penetration the liver through cholangiocytes or via
intestinal translocation. Indirect effects of the vi-
rus are mediated through systemic inflammation
with dysregulation of the immune response, hypoxia
of mixed genesis, ischemic damage as a consequence
of coagulopathy or the development of endothelitis,
right ventricular failure, worsening of the course
of pre-existing liver diseases, and in some cases,
drug-induced liver damage [1].

Patients with chronic liver disease, cirrhosis, and
hepatocellular carcinoma have a high risk of severe
COVID-19 and death [2—4].

The results of an evaluation of large internation-
al multicenter patient registries with chronic liver
disease and COVID-19 showed that mortality due
to COVID-19 is associated with the initial severity
of liver disease and the presence of alcoholic and
liver disease. Decompensated liver cirrhosis is a par-
ticularly high-risk group: mortality exceeds 30 % [5].

There are only limited data on the course
of COVID-19 in autoimmune liver disease (AILD)
in the global literature. An international study com-
bining data from 3 large-scale registries analyzed
a large cohort of patients with AILD and COVID-19
between March and October 2020: 70 patients with
autoimmune hepatitis (AIH), 19 with primary bili-
ary cholangitis (PBC), 19 with primary sclerosing
cholangitis (PSC), and 16 with variant syndromes.
The authors found no difference in the incidence
of serious adverse outcomes of SARS-CoV-2 infec-
tion between patients with AILD and other liver dis-
eases. However, patients with AIH were more likely
to be in need of hospitalization than patients with-
out liver disease, although there was no increased

risk of transfer to the intensive care unit or death.
In the meantime, independent mortality-related risk
factors were found to be age and initial severity of
liver disease, but not immunosuppressive therapy [6].

In a multinational European COVID-19 study
published in June 2021 [7], patients with AILD
showed a low incidence of COVID-19 (2.2 %),
which is comparable to the general population.
Between cases with COVID-19 (n = 39) and with-
out COVID-19 (n = 1730), there were no differences
in terms of age, sex, smoking, type of AILD, status
after liver transplantation, the presence of concomi-
tant diseases or liver cirrhosis. These results suggest,
that patients with AILD do not appear to be at in-
creased risk of COVID-19 contamination.

Aim of the study: To analyze the course
of COVID-19 in patients with primary biliary chol-
angitis (PBC).

Materials and methods

As part of the retrospective study, a survey and
analysis of medical documentation in the period
from March 2020 to March 2021 of patients with
PBC under observation at the Scientific, Clinical
and Educational Center for Gastroenterology and
Hepatology of St. Petersburg University was con-
ducted. The cohort included 144 people, all women,
12 (8.3 %) of the them had PBC with signs of au-
toimmune hepatitis. During the observation period,
50 patients with PBC (34.7 %) had coronavirus in-
fection. The main characteristics of patients, their
course of PBC and basic therapy are shown in Table 1.

Results

Mild COVID-19 was observed in 34 (68 %)
people, moderate course — in 14 (28 %), severe —
in 2 (4 %), cases of extremely severe course were not
recorded. Lung damage according to computed to-
mography (CT) was detected in 14 patients (among
them, 8 had less than 25% lung volume involvement,
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Table 1. Characteristics of patients and the course of PBC

Characteristics PBC (n = 144)
Aged (y., M + SD) 58.8 + 10.7
Comorbidities, n (%) 62 (43.1)
Early/late stages PBC*, n (%) 7551 ((5325_14))/
Cirrhosis, n (%) 45 (31.2)
A, n (%) 28 (62.2)
_ Child-Pugh: B, n (%) 14 (31.1)
C, n (%) 3(6.7)
— including a history of decompensation, 7 (%) 13 (28.9)
“Responders” to UDCA (EASL), n (%) 73 (50.7)
Basic therapy:
— UDCA 106 (73.6)
— UDCA + fibrate 8 (5.5)
— UDCA + GCS (systemic and topical) 12 (8.3)
— UDCA + GCS + AZA 3(2.1)

Note: UDCA — ursodeoxycholic acid, GCS — glucocorticosteroids, AZA — azathioprine EASL — European Association for
the Study of the Liver; * According to EASL [8]: The early stage of PBC is defined as mild fibrosis or its absence according
to morphological research, liver stiffness according to transient elastography of 9.6 kPa, serum albumin and bilirubin levels with-
in reference values. The late stage of PBC is defined as the presence of bridging fibrosis or cirrhosis according to morphological
studies, liver stiffness according to transient elastography of 9.6 kPa, a decrease in serum albumin levels and / or an increase

in serum bilirubin levels.

and the remaining 6 had 25-50% of lung volume in-
volved). Symptomatic treatment was carried out in
26 patients, in 9 cases anticoagulants were addition-
ally prescribed, in 2 — hydroxychloroquine. Anti-
inflammatory therapy with glucocorticosteroids
was conducted in 4 cases, and Janus-kinase inhib-
itor therapy was required in 1 case. Antibacterial
therapy was received by 17 patients.

Eight patients (out of 12 hospitalized) re-
ceived respiratory support due to a decrease
in SpO, < 94 % by oxygen insufflation through
nasal catheters. There was no need in invasive
methods of respiratory support in any case. The du-
ration of hospitalization was from 5 to 18 days (an
average of 11.4 = 5.7 days). In 1 case, a 72-year-old
patient with cirrhosis class C according to Child-
Pugh hospitalized due to deterioration of the under-
lying disease, intrahospital new coronavirus infection
occurred, that led to fatal outcome from terminal
liver failure, which was confirmed by the pathology
examination. Notably, the infection proceeded in a
mild form without significant damage to the lungs
and respiratory failure.

Between patients with PBC who have had
COVID-19 and patients who didn’t have COVID-19,
there are no differences in age, stage of PBC, the
presence of comorbidities and liver cirrhosis, as well
as ongoing basic therapy with PBC (Table 2).
However, patients with PBC and COVID-19 before
SARS-CoV-2 infection are more likely to have higher
serum levels of alkaline phosphate (ALP) and more

often face ineffectiveness of basis therapy with ur-
sodeoxycholic acid (UDCA).

The prevalence of individual comorbidities
varied significantly in patients with different
COVID-19 disease course. Thus, extrahepatic au-

toimmune diseases (9 — autoimmune thyroiditis,
1 — systemic scleroderma, 1 — rheumatoid arthri-
tis, 3 — vitiligo) with a mild course of a new

coronavirus infection were detected in 11 patients
(32.35 %), while with moderate severity — only in
2 (14.29 %), and in severe course of the disease
they did not occur. On the contrary, diabetes
mellitus was more often observed in patients with
moderate course of COVID-19 2 (14.28 %) cases
versus 1 (2.94 %) with mild disease). Chronic
lung disease and hypertension in mild and mod-
erate COVID-19 were detected with comparable
frequency: in 2 (5.88 %) and 1 (7.14 %), as well
as 8 (23.53 %) and 4 (28.57 %), respectively.
Severe course was observed in 1 patient with ar-
terial hypertension and 1 patient without con-
comitant pathology.

We found serum ALP levels to be lower with-
in 3 to 4 months after COVID-19 compared to
the levels before and during SARS-CoV-2 infec-
tion (Fig.). There was no correlation between se-
rum ALP activity and drugs used to treat SARS-
CoV-2 infection.

Among hospitalized patients (n = 12) and pa-
tients in need of oxygen support (n = 8), a large
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Table 2. Initial course of PBC and basic therapy in post- and non-COVID-19 patients

: Non-COVID-19 COVID-19
Indicators (n = 94) (n = 50) p
Aged (y., M = SD) 57.8 £ 10.3 58.3 £ 11.1 0.84
Comorbidities, 7 (%) 35(37.2) 25 (50) 0.12
Early/late stages PBC, n (%) 48 (51.1) / 32 (34) | 27 (54) / 19 (38) 0.89
Cirrhosis, n (%) 29 (30.9) 16 (32) 0.18
— including a history of decompensation, n (%) 9 (31) 4 (25) 0.67
Non-responders to UDCA (EASL), n (%) 18 (19.1) 20 (40) 0.04
Basic therapy:
— UDCA, n (%) 69 (73.4) 35 (70)
— UDCA + fibrate, n (%) 3(3.2) 5 (10) 0.13
— UDCA + GCS, n (%) 6 (6.4) 5 (10)
— UDHC + AZA, n (%) 1(1.1) 2 (4)
The level of AP, the multiplicity of the upper limit
of the norm, M & SD 1.7+ 1.4 1.8 £ 1.0 0.04
proportion were patients older than 60 years
(58.3 % and 62.5 %, respectively) and with the ‘
presence of concomitant diseases (66.7 % and 75 %, Alkaline phOSpthf?M
respectively). We found no significant differences 2 250 l
in the need for hospitalization and oxygen support s
among patients with and without liver cirrhosis. E 2,00
Patients responding to UDCA therapy were less 5n %
likely to require oxygen support compared to pa- 5% 150 \
tients who were unresponsive to UDCA therapy £= N
(n =19 and n = 16, respectively, p < 0.01). 5 E 100 1.80
8= +1.02 p=0.05
. . £ 050
Discussion e
According to published materials, as of February E 000
16, 2022, SARS-CoV-2 has caused more than Pre-COVID1S COVID-19 Post-COVID-19
415 million infections worldwide and more than

5.8 million deaths [9].

According to our data, the presence of PBC, re-
gardless of the stage of the disease, is not a risk
factor for a more severe course of COVID-19.
According to the results of the annual observation,
a lethal outcome was recorded in 2.2 % of cases
of PBC-related liver cirrhosis, which is signifi-
cantly lower compared to 32.0 % of deaths due to
liver cirrhosis of various etiologies according to
T. Marjot et al. [5]. Hospitalization was required
more frequently in cases of older patients with co-
morbidities, which is consistent with the recent-
ly published meta-analysis of German researchers
[10].

In majority of cases mild to moderate COVID-19
have been reported. Concomitant autoimmune dis-
eases were associated with a milder course, and di-
abetes mellitus and obesity with moderate severity
of the novel coronavirus infection. Diabetes, obesi-
ty and hypertension were among the most common
diseases reported in hospitalized patients with se-
vere COVID-19 clinical outcomes [11, 12].

Fig. Differences in serum alkaline phosphatase levels
in patients with PBC prior to, during, and after
COVID-19 disease

All patients in our study received UDCA ther-
apy. During the pandemic, the possible protective
effect of UDCA on the risk of infection and the
severity of SARS-CoV-2 infection was repeat-
edly discussed [13]. Interestingly, according to
our data, SARS-CoV-2 infection was more of-
ten detected in patients with PBC unresponsive
to UDCA therapy and those patients more often
required oxygen support when hospitalized for
COVID-19.

It has previously been shown that UDCA is
able to prevent the introduction of SARS-CoV-2
into a human cell by interacting with the spike
protein and SARS-CoV-2 membrane model, by
disrupting the interaction between virus with its
target cells and preventing the infection [13].
UDCA, an endogenous hydrophilic bile acid, is
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an anti-apoptotic agent that has a pleiotropic
effect, including anti-inflammatory one. Serum
levels of pro-inflammatory cytokines, such as
TNF-a, IL-1, IL-2 and IL-6, have been shown to
decrease significantly under the action of UDCA
[14]. These data allow some authors [15] to con-
sider UDCA as a potential means for controlling
cytokine storm in COVID-19. Permanent use
of UDCA by patients with PBC may be one of
the factors that reduced the incidence of severe
COVID-19.
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