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category of patients.

The vaccination campaign against Sars-CoV-2 commenced in Italy at the end of December 2020. The first
ones to receive the immunization against the virus were the health workers and the residents of nursing
homes, following which the vaccine would be available for the entire population, beginning with the most
vulnerable individuals. SARS-CoV2 vaccines have been demonstrated to be safe for the general population,
although no data for patients with liver diseases or those having undergone liver transplantation are

The present position statement AISF is an attempt to suggest, based on the published data on the impact
of Sars-Cov-2 infection in patients with chronic liver disease, a possible priority for vaccination for this

© 2021 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Coronavirus disease-2019 (COVID-19) pandemic has severely
impacted the health, social interaction, and daily activity aspects of
human life. Effective vaccines against COVID-19 have been awaited
eagerly since the beginning of the pandemic.

According to the World Health Organization, over 169 vaccines
are currently under development, among which 26 have already
entered the human clinical phase of trials. Several of the vaccine
candidates have demonstrated good outcomes in terms of safety
and immunogenicity in Phase 1/2 and Phase 2 studies [1]. Un-
til January 2020, three vaccine candidates for COVID-19 had com-
pleted Phase 3 trials with the reports published, while 19 vaccine
candidates were under Phase 3 trials. In the development of these
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vaccines, various approaches to stimulate the immune system for
enhancing the humoral response have been used, including the tra-
ditional approaches, such as the vaccines containing an inactivated
virus, protein subunits of the virus, and recombinant virus. In ad-
dition, innovative approaches, such as non-replicating viral vector
vaccines, RNA-based vaccines, and DNA-based vaccines, have also
been employed.

It is recommended that the allocation of the COVID-19 vaccine
should maximize the vaccination benefits of both the individual
recipients and the population as a whole. Such benefits include
the reduction in SARS-CoV-2 infections as well as in the COVID-
19-associated morbidity and mortality, which would, in turn, re-
duce the burden of the highly-strained healthcare sector. Identifi-
cation of the groups to be prioritized for vaccination should also be
aimed to maximize both individual and public health benefits and
should be based on scientific evidence revealing those at the high-
est risk of developing SARS-CoV-2 infection or severe COVID-19-
related diseases or death [2]. In this context, the present position

1590-8658/© 2021 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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statement aims to provide the Italian hepatology community with
the most recent evidence and recommendations for SARS-CoV-2
vaccination in regard to patients with chronic liver disease.

2. Available vaccines
2.1. RNA based vaccines

In an RNA-based vaccine, although no antigen is delivered di-
rectly, the genetic information of the virus in the form of RNA is
used as the trigger to generate the immune response. To date, two
mRNA-based vaccines have received approval for emergency use
from the FDA and the EMA, namely BNT162b2 mRNA (BioNTech
and Pfizer) and mRNA-1273 (Moderna and National Institute of Al-
lergy and Infectious Diseases-NIAID) [3,4].

The RNA sequence is generated in silico, a technology that per-
mits rapid changes in the sequences if required, for example, in the
case of the emergence of a novel spike protein variant of the virus.

The main concerns regarding this type of vaccine involve logis-
tic considerations as these vaccines require frozen storage, due to
which large-scale production and long-term storage stability issues
could arise.

The BNT162b2 mRNA vaccine (BioNTech and Pfizer) has been
proven safe and effective in preventing COVID-19 infection in a
placebo-controlled, observer-blinded, pivotal efficacy Phase 3 trial.
The vaccine was administered via intramuscular injection in two
doses separated by an interval of 21 days (Day 0 and Day 21). The
measured protection at least seven days after the second dose was
95% (95% credible interval of 90.3-97.6; the number of cases in the
active arm was 8, while the number of cases in the placebo arm
was 162). The vaccine also appeared to provide effective protection
against disease severity (treatment group: 1 event; placebo group:
9 events). The protection was maintained in all the predefined sub-
groups of age, sex, ethnicity, obesity, clinical risk factors (Charlson
Comorbidity Index > 0 or obesity), country of enrolment.

The main exclusion criteria for the study population were based
on reduced immunocompetence, including known infection with
human immunodeficiency virus (HIV), hepatitis C virus (HCV), or
hepatitis B virus (HBV), active autoimmune disease or a history
of autoimmune disease, an immunocompromised condition due to
known or suspected immunodeficiency, or active treatment with
immunosuppressive therapy including cytotoxic agents or systemic
corticosteroids. The other exclusion criteria were pregnancy or
breastfeeding, a history of severe adverse reaction to a vaccine,
and/or severe allergic reaction (e.g., anaphylaxis) to any component
of the study intervention.

Most of the adverse events observed were transient reacto-
genicity events, with the incidence of the serious adverse events
similar in both vaccine and placebo groups (0.6% and 0.5%, respec-
tively).

The mRNA-1273 vaccine (Moderna and National Institute of Al-
lergy and Infectious Diseases-NIAID) has also been proven safe
and effective in preventing COVID-19 infection in a randomized,
placebo-controlled, observer-blinded Phase 3 trial. The patients re-
ceived two intramuscular injections separated at an interval of 28
days, and the results revealed symptomatic COVID-19 infection in
11 participants in the treatment group compared to 185 partici-
pants in the placebo group. Vaccine efficacy was 94.1% (95% cred-
ible interval of 89.3- 96.8%). All the 30 severe cases of COVID-19
infection occurred in the placebo group. The subgroup analysis did
not reveal any differences in the outcomes for different age, sex,
ethnicity, or risk factors for severe COVID-19 infection (defined as
at least one of the following: chronic lung disease, cardiac disease,
severe obesity, diabetes, liver disease, and HIV infection).

The main exclusion criteria were an immunosuppressive or im-
munodeficient state, asplenia, recurrent severe infections (except
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for antiretroviral controlled HIV, which was permitted), and re-
cent use of systemic immunosuppressants or immune-modifying
drugs (in the previous six months). The other exclusion criteria
were pregnancy or breastfeeding, known or suspected allergy or a
history of anaphylaxis, urticaria, and any other significant adverse
reaction to a vaccine or its components.

The profile of the adverse events for the mRNA-1273 vaccine
was quite similar to that of the BNT162b2 mRNA vaccine. The vac-
cine arm presented a relatively higher frequency of adverse events,
particularly a local reaction manifesting as pain at the site of vac-
cine injection. Severe adverse events were rare and similar in both
groups (1.3% placebo; 1.5% treatment).

2.2. Replication-incompetent vectors

The non-replicating vector vaccines are based on another virus,
usually an Adenovirus, that is engineered to express the spike pro-
tein of the concerned virus, while parts of the original genome
necessary for replication are deleted. The vector delivered intra-
muscularly infects the host cells and expresses the viral spike pro-
tein on its surface. This technology was also used in an Ebola vac-
cine and has been demonstrated to enable the production of large
quantities of vectors [5]. Moreover, direct manipulation of SARS-
CoV-2 is not required.

The ChAdOx1 nCoV-19 vaccine (AZD1222), also known as Co-
vishield (AstraZeneca and the University of Oxford), is based on
chimpanzee adenovirus. This vaccine has been proven safe and ef-
fective in preventing COVID-19 infection in an interim analysis that
includes data from four ongoing blinded, randomized, controlled
trials. Meningococcal group A, C, W, and Y conjugate vaccine or
normal saline was administered to patients in the control group
[6]. The overall vaccine efficacy was 70.4% (30 COVID-19 infection
cases in the vaccine arm vs. 101 in the control group). All the ten
cases of COVID-19 infection requiring hospitalization belonged to
the control group. Further trials are required to understand the
level of efficacy of this vaccine and to optimize the dosage and the
timing of administering the second dose of this vaccine. After vac-
cination with the COVID-19 Vaccine by AstraZeneca, in participants
who were seronegative at baseline, seroconversion (measured as
a > 4-fold increase in S-binding antibodies compared to the base-
line) was observed in > 98% of the participants 28 days after the
first dose and in > 99% of the participants 28 days after the second
dose.

Serious adverse events were similar between both groups (84
in the SARS-CoV-2 vaccine group vs. 91 in the control group). Two
adverse events were considered to be possibly related to the ex-
perimental vaccine: transverse myelitis presented two weeks after
the second dose and high-grade fever (40°) two days after the first
dose that resolved rapidly.

In march 2021 following reports of blood clots in people vac-
cinated with ChAdOx1 nCoV-19 vaccine, the EMA’s safety commit-
tee conducted a preliminary review of safety data. The Committee
confirmed that: the benefits of the vaccine in combating the still
widespread threat of COVID-19 continue to outweigh the risk of
side effects and that the vaccine is not associated with an increase
in the overall risk of thromboembolic events. However, the vaccine
may be associated with very rare cases of thromboembolic events
in patients with thrombocytopenia.

2.3. Safety of the SARS-CoV2 vaccines in patients with liver diseases

In the case of the three vaccines stated above, detailed data re-
garding liver safety remains unpublished, although abnormal liver
biochemistry was reported in just one of the 12.012 participants
who received the ChAdOx-1-nCoV vaccine. In the Pfizer vaccina-
tion study, only 217 individuals (0.6%) among the 37,706 partic-
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Table 1
Pharmacological and safety characteristics of Covid-19 vaccines.
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Pfizer-BioNTech Moderna Astra-Zeneca
Technology mRNA mRNA Adenovirus
EMA approval 21 December 2020 6 January 2021 31 January 2021
Minimum age 16 yrs 18 yrs 18 yrs
Schedule 2 doses (30 ng) (0-21 days) 2 doses (100 11g) (0-28 days) Needs definition
Length of response Unknown Unknown Unknown
In vitro development of Neutralizing ABs Yes Yes Yes
Efficacy Yes Yes Yes

1. Prevention of symptomatic disease following 2° dose

2. Prevention of transmission

Patients with liver disease enrolled in RCTs

Patients who received OLT or on immunosuppressive therapies

N=217
Excluded

94.1% (95% Cl, 89.3 - 96.8%)
Not Reported

94.6% (95% Cl, 89.9-97.3)
Not Reported

N=196

Excluded

70+4% (95% CI, 54.8-80.6)
Not Reported

Excluded

Excluded

Legend: EMA, European Medicine Agency; AB, antibody; RCT, randomized controlled trial; OLT, orthotopic liver transplantation.

ipants had liver disease, among which only three (< 0-1%) had
a moderate to severe level of liver disease. The Moderna trial
also had a similarly low proportion of liver disease patients (196
[0-6%] among the 30,351 participants). The ChAdOx1-nCoV-19 vac-
cine trial explicitly excluded the patients with pre-existing liver
disease [7]. Notably, in all of the above-stated studies, the criteria
defining liver disease and its severity were unclear. In addition, all
the trials listed systemic immunosuppression as an exclusion crite-
rion, thereby preventing the inference on the immunosuppressed
liver transplant recipients or the patients with autoimmune liver
disease.

The studies on other vaccines did not report any association of
the vaccination with significant side effects or safety signals in pa-
tients with cirrhosis [8-10].

In patients who have undergone organ transplantation, al-
though theoretically there is a risk of vaccination-induced graft re-
jection, a causal link between vaccination and rejection has never
been demonstrated. Seasonal influenza vaccine, which is the most
evaluated vaccine to date, presented either no induction (0.6%) of
anti-HLA antibodies at all [11] or a rare event (2.9%) of induction
of Donor Specific Antibodies (DSA) or anti-HLA antibodies follow-
ing the vaccination in a cohort of 169 solid-organ transplant recip-
ients, with no evidence suggesting higher rejection rates following
the influenza vaccination. In kidney transplant recipients, vaccina-
tion against influenza with the adjuvanted A(H1N1) 2009 the pan-
demic vaccine was associated with an increase in the anti-HLA an-
tibodies, with no increase in the acute rejection rate. Certain case
series have suggested an association between adjuvanted influenza
vaccination and acute rejection, although these observations have
not been confirmed in larger studies [12].

The most debatable post-transplant immunization decision is
regarding whether live vaccines could ever be safely administered
in a post-transplant setting. According to the current recommenda-
tions, live vaccines should not be administered post-transplant due
to the following concerns: (1) administration of live vaccines to an
immunocompromised patient could result in a life-threatening in-
fection with the pathogenic viral strain, and (2) immunosuppres-
sion could prevent the generation of a protective immune response
even after vaccination [13,14]. However, since none of the currently
approved vaccines against Covid-19 are live vaccines, there are no
obvious reasons to suspect their safety in immunosuppressed pa-
tients.

Table 1 presents a summary of the characteristics of the cur-
rently available vaccines against Covid-19.

3. Remarks

The vaccines against SARS-CoV2 approved by the European
Medical Agency have been demonstrated to be safe in the general
population. However, no data regarding the effect of these vaccines
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on the patients with liver diseases or those having undergone liver
transplantation are reported so far, which indicates an urgent re-
quirement for real-world registries and studies on these patient
populations.

3.1. Effectiveness of the SARS-CoV2 vaccines in patients with liver
diseases

Since the ongoing randomized controlled trials for vaccines
against COVID-19 lack data on patients with liver diseases, for now,
the efficacy of these vaccines in this population has to be inferred
from the previously reported data for other vaccines. According to
previous studies, although the response to vaccines is not attenu-
ated in patients with mild-to-moderate liver disease of any etiol-
ogy, the rates of seroconversion after hepatitis B virus vaccination
and the durability of humoral immunity after pneumococcal and
influenza vaccination were observed to be markedly reduced in the
patients with cirrhosis [8-10]. Therefore, the patients with cirrho-
sis might also exhibit attenuated immune responses to COVID-19
vaccination.

Clinical guidelines recommend both pre-transplant and post-
transplant vaccination against a variety of pathogens. Since the
liver transplant candidates may have to wait for long durations to
undergo the transplantation, it is recommended that the vaccina-
tions and the boosts be administered while on the waiting list. Fur-
thermore, certain patients awaiting transplantation have demon-
strated suboptimal responses to vaccination, while the antibody re-
sponses were further attenuated when the vaccines were adminis-
tered post- transplantation [15].

Therefore, it is highly recommended to vaccinate patients prior
to transplantation, especially at early stages (a less decompensated
disease with a lower score of the model for end-stage liver disease)
to avoid any influence of the end-organ disease on the immuno-
genicity of the vaccine. The rates of immunity against vaccine-
preventable viruses in the adult patients undergoing liver trans-
plantation have not been studied extensively [16] and the opti-
mal time for post-transplantation vaccine administration remains
unknown. Most centers commence the vaccinations approximately
3-6 months after the transplantation as by then the baseline im-
munosuppression levels have been reached.

4. Remarks

Although there are limited data on the effectiveness of vaccines
against SARS-COV2 in patients with chronic liver disease, the data
available for other vaccines in this population suggest that immune
response is expected to be attenuated in cirrhotic and immuno-
suppressed patients even when no attenuation is observed in the
noncirrhotic patients.

Since the immunological response to the novel vaccines against
SARS-CoV-2 and its duration in patients with liver disease and the
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liver transplant candidates and recipients remain unknown so far,
it is of paramount importance to continue to observe the rules on
social distancing, wearing a mask, and following disinfection pre-
cautions.

4.1. Whether to prioritize the patients with liver disease for Covid-19
vaccination

The decision-making regarding the prioritization of a particu-
lar population for vaccine administration is complex and requires
considering numerous variables related to both the individual and
the community. The possibility of prioritizing the patients with the
liver disease requires considering the direct benefits to this popu-
lation, the risk of transmission of infection from this population to
the healthy population, and the risk of harm that could be caused
to the other, nonprioritized groups due to delayed vaccinations. A
precise perspective on the last two points is not possible owing to
the lack of data available on the transmission figures from the pa-
tients with liver disease and because the number of vaccine doses
available and the daily capacity to deliver the vaccines are probably
the most important variables for designing a nationwide vaccina-
tion program.

On the other hand, data on the impact of Covid-19 infection on
patients with liver disease are available in relatively greater num-
bers.

4.2. Covid-19 infection in patients with chronic liver diseases,
cirrhosis, or hepatocellular carcinoma (HCC)

It is reported that liver diseases of viral etiology are not asso-
ciated per se with the severity or outcome of COVID-19 disease,
and this finding has been consistent across Asia, Europe, and the
US [17,18]. Moreover, according to recent data from the European
Reference Network for Rare Liver Diseases, autoimmune liver dis-
eases and the related-immunosuppressive therapy do not represent
a specific risk factor for COVID-19 disease, and the risk, as in other
etiologies, is determined by the stage of cirrhosis [19].

There is evidence suggesting that individuals with non-alcoholic
fatty liver disease (NAFLD) have a higher risk of progression to
severe COVID-19 disease. However, whether this risk is driven by
NAFLD per se or by the other metabolic comorbidities of NAFLD,
such as obesity and diabetes, that have already been proven to be
risk factors for COVID-19 severity, remains unclear [20]. Alcoholic
liver disease (ALD) has been demonstrated to be a specific predic-
tor of all-cause mortality in patients with COVID-19 disease [21].
A potential explanation for this is that a superimposed cytokine
storm elicited by SARS-CoV-2 exacerbates the heightened inflam-
matory state of the patients with ALD, thereby producing worse
outcomes [22]. Moreover, there has been significant concern re-
garding increased alcohol intake during the COVID-19 pandemic,
which has rendered this association further relevant. The patients
with cirrhosis have a high risk of contracting infections owing to
a cirrhosis-associated immune dysfunction that affects both innate
and adaptive immunity [23].

Bacterial, viral, as well as fungal infections, are associated with
a risk of acute decompensation of cirrhosis and mortality, because
of which they are considered the most important precipitating
factors for acute or chronic liver failure [24,25]. The mechanisms
underlying the infection-induced decompensation involve systemic
inflammation induced by the interaction between pathogens and
the host’s immune system as well as by the “danger signals” re-
leased from the affected organs [26]. Remarkably, COVID-19 disease
is associated with both severe systemic inflammation and multi-
organ dysfunction (including liver injury) in the general popula-
tion [27,28], while the worsening of liver function (increase in the
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MELD score) is observed frequently in the patients having both cir-
rhosis and COVID-19 disease [29]. Furthermore, acute decompensa-
tion of cirrhosis was observed in 20-46% of the patients with both
cirrhosis and COVID-19 disease [30,31].

Studies from Asia, North America, and Europe have consis-
tently demonstrated that patients with cirrhosis are at a higher
risk of developing severe COVID-19 disease (~ 5-fold higher risk)
compared to those without cirrhosis [30-33]. In addition, the pa-
tients with both cirrhosis and COVID-19 disease exhibit signifi-
cantly higher mortality compared to those with COVID-19 disease
and without cirrhosis (~ 3-fold higher risk) [29-35]. The factors
associated with mortality in the patients with cirrhosis were age,
Child-Pugh class B or C, MELD score, and comorbidities (assessed
using the Charlson’s comorbidity index) [29,30,32].

In comparison to the patients with other types of cancers, the
patients with hepatocellular carcinoma (HCC) appeared to have a
higher susceptibility to the COVID-19 infection because the hepatic
injury caused by SARS-CoV-2 could decompensate the underlying
cirrhosis [36]. In a recent study, HCC was identified as a determi-
nant of mortality in a cohort of patients with both chronic liver
disease and COVID-19 disease [21]. Moreover, the data onthe hu-
moral and cellularimmune responses to vaccination in cancer pa-
tients are scarce and mostly address the concerns of influenza vac-
cination. Observational clinical studies have indicated lower mortal-
ity and morbidity rates associated with influenzain the cancer pa-
tients who received influenza vaccination, suggesting an efficient
immune response upon vaccination [37].

4.3. Covid-19 disease in patients who have undergone liver
transplantation

Recent data suggest no independent association between previ-
ous liver transplantation and death following SARS-CoV-2 infection
[38]. Conversely, older age and medical comorbidities such as renal
impairment and diabetes are associated with SARS-CoV-2-related
mortality [38]. Therefore, downregulation of the immune system
[39] and long-term liver transplant recipients having metabolic co-
morbidities should be focused on rather than early post-transplant
period [40].

It is recommended to preferentially consider the traditional risk
factors for adverse outcomes in COVID-19 infection when consider-
ing the risks and benefits of hospital attendance, immunosuppres-
sion, and social-distancing requirements in the case of liver trans-
plant recipients during the ongoing COVID-19 pandemic [38].

5. Recommendations

The patients with noncirrhotic chronic liver disease should re-
ceive vaccination against SARS-CoV2 according to the priority cri-
teria established for the general population, i.e., based on age and
comorbidities. In patients with autoimmune liver disease, the im-
munosuppressive treatment should not be withdrawn or weaned
during the time of vaccination, even if a lower degree of protec-
tion is expected, similar to that in the other immunosuppressed
populations.

The patients with noncirrhotic NAFLD might be at a higher risk
of COVID-19 severity, possibly due to comorbidities such as obesity
and diabetes. Nonetheless, additional studies are required to clar-
ify whether NAFLD patients should be prioritized for vaccination
against SARS-CoV2.

The patients with noncirrhotic ALD might be at a higher risk
of COVID-19 severity. However, additional studies are required to
clarify whether ALD patients should be prioritized for vaccination
against SARS-CoV2.

The choice of the vaccine to be administered in the case of pa-
tients with noncirrhotic chronic liver disease should be based on
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the general recommendations by the Italian Medical Agency (AIFA)
considering the age and other comorbidities of the patients in-
volved.

The patients with cirrhosis with/without hepatocellular carci-
noma should be prioritized for vaccination against SARS-CoV2 as
these patients present a high risk of a severe clinical course and
COVID-19-associated mortality.

As there is a lack of precise data on the effect of vaccines on
patients with liver disease or those who have undergone a liver
transplant, the choice of the vaccine to be administered should
be based on the general recommendations by the Italian Medical
Agency (AIFA) and the local availability of the vaccines.

The patients awaiting liver transplantation should be prioritized
due to a high risk of mortality in the pre-transplant phase.

The patients who have undergone liver transplantation and are
currently on immunosuppressive therapy may require prioritiza-
tion in the vaccine drive as they are, theoretically, at an increased
risk of infection.

Vaccination of the partners, caregivers, and relatives residing
with the patients with cirrhosis and those who have undergone
transplantation should be encouraged due to the following con-
cerns: (i) the response to other vaccinations is reported to be
weaker in the patients with cirrhosis and those who have un-
dergone transplantation, and (ii) reduced transmission from vac-
cinated patients is expected, even if not demonstrated as yet.
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