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Abstract
Introduction Patients with cirrhosis have a higher risk of severe COVID-19 and mortality and are high-priority patients for 
vaccination. However, cirrhotics were excluded from the phase 2/3 vaccine trials. Hence, we aimed to assess the antibody 
response and safety of Covishield (ChAdOx1nCoV-19) among patients with cirrhosis.
Methods Patients who attended the tele-hepatology services at our institute from March 2020 to June 2021 and diagnosed 
with cirrhosis as per their medical records were telephonically interviewed in July 2021 using a pre-specified questionnaire. 
Patients who had completed 2 doses of ChAdOx1-nCOV (with the  2nd dose administered at least 2 weeks back) and without 
history of documented COVID-19 infection (pre- or post-vaccination) were tested for antibodies against the spike protein. 
Seropositive patients were divided into high, moderate, and low antibody responses based on the signal/cut-off.
Results We interviewed 784 patients with cirrhosis. At least 1 dose of ChAdOx1-nCOV was received by 231 patients among 
whom 134 (58%) had received 2 doses. Documented COVID-19 was reported in 3.9% patients who received at least 1 dose 
of ChAdOx1-nCOV including breakthrough infections in 3.7% patients vaccinated with 2 doses. Local and systemic adverse 
events were reported by 42% and 22.1% patients. None developed anaphylaxis, acute decompensation, acute-on-chronic 
liver failure, or other serious adverse events requiring hospitalization. Seroconversion was documented in 81 (92%) out of 88 
patients. No difference was observed in level of antibody response between patients with compensated and decompensated 
cirrhosis (p = 0.12).
Conclusion Our preliminary data suggest that ChAdOx1-nCOV is safe with high seroconversion rates in patients with 
cirrhosis.
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Lay Summary

ChAdOx1-nCOV is safe with high seroconversion rates in 
patients with cirrhosis. Antibody response is not affected by 
the severity of liver disease.

Introduction

Vaccines have emerged as a primary line of defense against 
the scourge of COVID-19 which continues to rage across 
the world and India. In India, currently two vaccines namely 
ChAdOx1-nCOV (Covishield) and BBV-152 (Covaxin) are 
being administered by the government under national pro-
gram in adults while several others are under regulatory 
consideration. ChAdOx1-nCOV uses a replication incapable 
chimpanzee adenovirus as a vector for transporting the gene 
encoding for the COVID-19 spike protein while BBV-152 
is a whole-virion-inactivated vaccine [1]. Unlike the avail-
able mRNA vaccines (BNT162b2; BioNTech SE/Pfizer or 
mRNA-1273; Moderna Biotech), both these vaccines have 
less stringent storage requirements of 2–8 degrees centigrade 
which is a major advantage in resource constrained settings 
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like India where maintenance of cold chain is a challenge 
[1].

Cirrhosis is characterized by immune dysregulation and 
rebalanced hemostasis with a prothrombotic tendency [2, 
3]. Some evidence suggests that patients with cirrhosis 
may be at a higher risk of acquiring COVID-19 [4]. More 
importantly, overwhelming evidence suggests that there is 
a stepwise increase in the risk of severe COVID-19, hospi-
talization, and mortality with increasing severity of cirrhosis 
as assessed by Child-Turcotte-Pugh (CTP) and model for 
end-stage liver disease (MELD) scores [5, 6]. COVID-19 
can also precipitate acute-on-chronic liver failure in these 
patients which portends a dismal prognosis [4–7]. Thus, 
patients with cirrhosis should be considered a high-priority 
population for vaccination against COVID-19 [1, 4, 8, 9].

Although cirrhosis should be considered a priority group 
for vaccination, there are little data on the safety and efficacy 
of COVID-19 vaccines in these patients as cirrhosis was an 
exclusion criterion in the phase 2/3 trials of these vaccines. 
Cirrhosis is a state of immune dysfunction and has been 
associated with impaired antibody response against other 
vaccines like Hepatitis B and pneumococcus [10, 11]. A 
similar poor response against COVID-19 vaccines may not 
be an unreasonable speculation [1, 8]. Thus, the assessment 
of safety and efficacy of COVID-19 vaccine in cirrhosis is 
an urgent unmet need and we aimed to assess the antibody 
response and safety of ChAdOx1-nCOV in Indian patients 
with cirrhosis.

Methods

All patients who had registered for tele-hepatology services 
at our institute in northern India from March 2020 to June 
2021 and diagnosed with cirrhosis as per their medical 
records were considered for the study. Cirrhosis was diag-
nosed on the basis of history, blood investigations, imaging, 
or endoscopic findings. All these patients were contacted 
telephonically in July 2021 and were interviewed using a 
pre-specified proforma regarding history of documented 
COVID infection in self or family and its severity, COVID-
19-specific symptoms, vaccination status (type and number 
of doses), adverse events following vaccination, history of 
clinical decompensations (ascites, variceal bleed and hepatic 
encephalopathy), presence of medical co-morbidities apart 
from cirrhosis, and medications. Medical records of the 
patients were also reviewed to ascertain the etiology of 
liver disease, presence of medical co-morbidities and the 
last available CTP and MELD scores within 1 month prior 
to vaccination. Patients who could not be contacted despite 
repeated telephonic attempts for 3 consecutive days were 
excluded from the study. Vaccination status, type of vac-
cine, and dates of vaccine administration were confirmed 

from the COVID-19 vaccination certificate issued by the 
Government of India.

All patients who had completed full course of ChAdOx1-
nCOV vaccine (with the second dose being administered 
at least 2 weeks back) and without history of documented 
COVID-19 infection (pre- or post-vaccination) in self or 
immediate family members (residing with the patient) were 
asked to visit our institute physically and blood samples 
were collected for complete hemogram and liver function. 
IgG antibodies against the spike protein of COVID-19 were 
tested using an automated, chemiluminescent assay (Ortho 
Clinical Diagnostics) which has shown sensitivity and speci-
ficity of 97.3% and 99.6%, respectively, for the detection 
of antibodies in convalescent sera collected more than 2 
weeks after positive reverse transcriptase PCR result [12]. 
This test has also been shown to exhibit relatively high linear 
regression with NT50 values in pseudo virus neutralization 
assays [13]. Informed consent was taken from all patients. 
The study was approved by the institutional ethics commit-
tee and has been reported in accordance with the STROBE 
guidelines.

Definitions

Documented COVID-19 infection was defined as positive 
test for SARS-CoV-2 using RT-PCR or rapid antigen tests. 
Patients who had received both doses of ChAdOx1-nCOV 
were considered as completely vaccinated. All adverse 
events following vaccination reported by the patient were 
noted irrespective of whether they were deemed to be related 
or co-incidental. Local adverse events were defined as com-
plications at or around the injection site including pain, 
swelling, tenderness, redness, etc., while systemic adverse 
effects were defined as the new onset of systemic com-
plaints including but not limited to fever, chills and rigor, 
headache, myalgia, fatigue, diarrhea, nausea, and vomiting. 
Serious adverse event was denoted as any event requiring 
hospitalization.

Breakthrough infections were defined as documented 
COVID-19 infection occurring after at least 2 weeks of com-
plete vaccination. Severity of post-vaccination COVID-19 
was graded as mild, moderate, or severe as per the ordi-
nal scale recommended by the Indian Council of Medical 
Research. Briefly, mild COVID-19 includes patients without 
dyspnea or hypoxia who do not need hospitalization, moder-
ate COVID-19 includes those with dyspnea with respiratory 
rate ≥ 24/min or arterial oxygen saturation of 90–93% (on 
room air) who require admission to hospital ward , while 
severe disease includes patients with respiratory rate > 30/
min or arterial oxygen saturation of < 90% (on room air) who 
require admission to HDU or ICU.

Seroconversion post-vaccination was identified by the 
presence of antibody against spike protein with a signal/
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cut-off ratio of > 1 as per the manufacturer’s instructions 
(Ortho Clinical Diagnostics). Depending upon the signal/
cut-off ratio, antibody response in seropositive patients was 
further subcategorized into low (signal/cut-off: 1 to ≤ 4.62), 
moderate (signal/cut-off: > 4.62 to ≤ 18.45) , and high (sig-
nal/cut-off > 18.45). The upper cut-off of 18.45 has been pre-
viously shown to have a specificity of 90% for the detection 
of neutralization at a dilution of 1:2560 or higher while the 
lower cut-off of 4.62 has a sensitivity of 90% for detecting 
neutralizing antibody titers of 1:160 or higher [14]. These 
cut-offs for categorization into low, moderate, and high 
antibody levels have been previously used for categorizing 
antibody titers in convalescent plasma [14].

Decompensated cirrhosis was defined as CTP class B 
or C or the presence of clinical decompensations (ascites, 
hepatic encephalopathy, or variceal bleed). Acute decom-
pensation was defined as new onset or acute worsening of 
clinical decompensation. ACLF was defined as per the Euro-
pean Association for the Study of the Liver (EASL)–Chronic 
Liver Failure (CLIF) Consortium Acute-on-Chronic Liver 
Failure in Cirrhosis (CANONIC) criteria.

Outcomes

The primary outcome of our study was the seroconver-
sion rate following complete vaccination with ChAdOx1-
nCOV. Secondary outcomes included adverse events and 
documented COVID-19 infections after vaccination with 
ChAdOx1-nCOV (single and both doses) and level of anti-
body responses at least two weeks after administration of 
the second dose. Date of documented COVID-19 infection 
post-vaccination was verified from the RT-PCR or rapid 
antigen test reports.

Sample Size Calculation

In healthy individuals, seroconversion has been reported 
in > 95% patients after 2 doses of ChAdOx1-nCOV in vari-
ous studies including those from the Indian [15–19]. To 
evaluate a similar proportion of 95% with a precision of 
estimate of 0.05 at a confidence level of 95%, the minimum 
required sample size was calculated as 83 patients.

Statistical Analysis

The data were analyzed using MedCalc® Statistical Soft-
ware version 20.027 (Ostend, Belgium). Quantitative data 
have been expressed as mean ± standard deviation or median 
(range). Normality of data was assessed using D'Agostino-
Pearson test. Qualitative data have been expressed as pro-
portions and percentages. Quantitative data were compared 
using t-test or Mann–Whitney test as applicable. Qualitative 
data were assessed using Fischer’s exact test. Comparison 

of degree of antibody responses between patients with 
compensated and decompensated cirrhosis was done using 
Chi-squared test for trend. Correlations were assessed using 
Kendall’s tau and scatter diagrams. All statistical tests were 
run two sided and p value of < 0.05 was considered statisti-
cally significant.

Results

Out of 1037 patients with cirrhosis, 784 could be con-
tacted telephonically for interview. Among them 501 
patients were unvaccinated. Out of the 283 vaccinated 
patients, 52 (18.37%) had received BBV-152 (Supplemen-
tary Table 1). The remaining 231 (81.62%) patients had 
received ChAdOx1-nCOV and were the main focus of our 
study (Fig. 1).

Most of the patients who received at least one dose of 
ChAdOx1-nCOV (n = 231) were in the  5th decade with 
a mean age of 53.3 ± 10.08 years. Majority were males 
(76.2%). The commonest etiology was alcohol (31.6%) fol-
lowed by non-alcoholic fatty liver disease (NAFLD) (27.3%) 
and chronic viral hepatitis (26%). The mean MELD score 
in the patients was 12.21 ± 1.69 and 182 (78.8%) patients 
had decompensated cirrhosis. The clinical and demographic 
characteristics of the patients who received at least a single 
dose of ChAdOx1-nCOV are shown in Table 1. One hun-
dred and thirty-four (58%) of these 231 patients had received 
complete vaccination with two doses of ChAdOx1-nCOV 
with an interval of 35 (28–50) days between the two doses. 
The median interval between the administration of the 
second dose and day of telephonic interview in these 134 
patients was 37 (22–73) days.

Among patients who had received at least one dose of 
ChAdOx1-nCOV, local adverse events were reported by 97 
(42%) patients while systemic adverse events were reported 
by 51 (22.1%) patients. The most common systemic adverse 
events were fever in 35 patients (15.2%), myalgia in 15 
(6.5%), flu-like symptoms in 8 (3.5%), and headache in 7 
(3%) patients (Table 2). None of the patients had anaphy-
laxis. No serious adverse event requiring hospitalization was 
reported. All adverse events were self-limiting occurring and 
resolving within 72 h of vaccination. None of the patients 
developed acute decompensation or ACLF post-vaccination.

Documented COVID-19 after vaccination was seen in 9 
(3.9%) out of the 231 patients who received at least a single 
dose of ChAdOx1-nCOV including 5 documented break-
through infections (3.7%) in the 134 completely vaccinated 
patients. Seven of these 9 patients had decompensated cir-
rhosis. All patients had mild COVID-19, and none required 
oxygen supplementation or hospitalization. COVID-19 
did not precipitate acute decompensation or ACLF in any 
of these patients with underlying cirrhosis. The interval 
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between the administration of the second vaccine dose and 
the documentation of breakthrough COVID-19 was 31 
(21–43) days.

All patients who were completely vaccinated with 
ChAdOx1-nCOV and did not have history of documented 
COVID-19 in self or immediate family (n = 112, Fig. 1) were 
invited to come to our institute for collection of blood sam-
ples. However, due to COVID-19-related mobility restric-
tions, only 88 patients turned up and were sampled (Table 1). 
Median duration between sampling and the last dose of 
ChAdOx1-nCOV was 39 (23–76) days. None of these 
patients were on immunosuppressive medications. Pre-vac-
cination CTP and MELD scores were available in all these 
patients. There was no difference in pre-vaccination and 
post-vaccination CTP (7.92 ± 1.09 vs 7.97 ± 1.11, p = 0.77) 
and MELD (12.33 ± 1.65 vs 12.54 ± 1.71, p = 0.81) scores in 
these patients. Antibodies against COVID-19 were detect-
able in 81 (92.1%) patients and the antibody response was 
graded as low, moderate, and high in 6 (6.8%), 68 (77.3%), 
and 7 (8%) patients, respectively. There was no difference 
in age, gender, etiology of cirrhosis, and liver disease sever-
ity scores between seroconverted patients and those without 

detectable antibodies (Table 3). In seroconverted patients, 
the average signal/cut-off ratio and the degree of antibody 
response did not differ between patients with compensated 
or decompensated cirrhosis (p < 0.05, Table 4). There was 
no correlation between the signal/cut-off ratio and CTP (tau: 
0.11, p = 0.13) or MELD (tau: 0.09, p = 0.19) scores in sero-
converted patients (Fig. 2).

Antibody screening was also done in 12 patients who 
had received 2 doses of BBV-152 and was detectable in 11 
(91.7%) patients. Data of these patients are shown in Sup-
plementary Table 2.

Discussion

India rolled out its national COVID-19 vaccination pro-
gram on  January 16, 2021. In the first phase, vaccines 
were administered only to healthcare and frontline workers. 
In the second phase which was started on March 1, 2021, 
vaccinations were started for elderly individuals above the 
age of 60 years and patients above 45 years of age with 
comorbidities (including cirrhosis). Since May 1, 2021, all 

Fig. 1  Flow diagram of study
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adults have been made eligible for vaccination as part of 
the  3rd phase. Although cirrhosis should be considered a 
high-priority group for vaccination, there are limited data on 

the safety and efficacy of COVID-19 vaccines in cirrhosis 
as patients with advanced liver disease were excluded from 
the phase 2/3 vaccine trials [1, 9, 20]. This lack of data may 
have resulted in hesitancy among the patients which may 
partially account for our observation that 501 (63.9%) of the 
784 patients with cirrhosis telephonically surveyed by us in 
July, 2021, had not received even a single dose of COVID-
19 vaccine.

ChAdOx1-nCOV, available in India as Covishield, was 
granted emergency use authorization and is being used in 
India since January 16, 2021, as part of the mass national 
vaccination campaign. We observed a high proportion of 
seroconversion (92.1%) in patients with cirrhosis following 
2 doses of ChAdOx1-nCOV vaccine. This is comparable to 
the high seroconversion rate of 98% reported in the recently 
published pan-India coronavirus vaccine-induced antibody 
titer (COVAT) study in healthcare workers following two 
doses of ChAdOx1-nCOV [19]. It should be noted that the 
interval between the 2 doses of ChAdOx1-nCOV in the com-
pletely vaccinated patients in our cohort was 35 (28–50) 

Table 1  Demographic and clinical profile of patients vaccinated with Covishield

Characteristic Patients vaccinated with at least one dose 
(n = 231)

Completely vaccinated who 
were sampled for seroconversion 
(n = 88)

Age in years 52.97 ± 11.2 53.3 ± 10.08
Gender (%)
 Female 55 (23.8) 20 (22.7)
 Male 176 (76.19) 68 (77.3)

Etiology (%)
 Ethanol 73 (31.6) 28 (31.8)
 Chronic Hepatitis C 39 (16.9) 18 (20.5)
 Chronic Hepatitis B 21 (9.1) 9 (10.2)
 Non-alcoholic fatty liver disease 63 (27.3) 20 (22.7)
 Autoimmune hepatitis 17 (7.3) 8 (9.1)
 Primary cholestatic liver disease 9 (3.9) 3 (3.4)
 Cryptogenic 9 (3.9) 2 (2.3)

Medical co-morbidities (%)
 Type 2 diabetes mellitus 33 (14.2) 12 (13.6)
 Hypertension 11 (4.8) 4 (4.5)

Number of vaccine doses (%)
 One dose 97 (42) –
 Two doses 134 (58) 88 (100)

Documented COVID-19 positivity (%) 10 (4.3) –
Documented COVID-19 in immediate family (%) 22 (9.5) –
CTP Class (%)
 A 49 (21.2) 15 (17)
 B 180 (77.9) 71 (80.7)
 C 2 (0.86) 2 (2.3)

MELD Score 12.21 ± 1.69 12.33 ± 1.65
CTP score 7.94 ± 1.08 7.92 ± 1.09

Table 2  Systemic adverse events in patients who received at least one 
dose of Covishield (n = 231)

Adverse event Number 
of patients 
(%)

Fever 35 (15.2)
Myalgia 15 (6.5)
Headache 7 (3)
Flu like symptoms 8 (3.5)
Diarrhea 2 (0.87)
Vomitting 1 (0.43)
Anaphylaxis 0
Need for hospitalization 0
Acute decompensation 0
Acute-on-chronic liver failure (ACLF) 0
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days. Although not reported, the interval between the two 
doses is likely to have been similar in the COVAT study 
which included healthcare workers vaccinated till May 15, 

2021. However, the current recommendation by the Govern-
ment of India is to administer two doses of ChAdOx1-nCOV 
12–16 weeks apart which came into practice following a 
notification issued on May 13, 2021. The optimal duration 
between the two doses of ChAdOx1-nCOV has been a sub-
ject of much debate and it has been suggested that a shorter 
interval between the two doses may be more effective against 
the delta variant [21–23]. Importantly, the relation of anti-
body responses with varying dose intervals in patients with 
cirrhosis may not be similar to that in healthy individuals 
and remains an unexplored area which should be assessed 
in future studies.

Most of the published data on seroconversion rates in 
cirrhosis following COVID-19 vaccination are with mRNA 

Table 3  Comparison of patients 
who attained and did not attain 
seroconversion after two doses 
of Covishield

Characteristics Seropositive (N = 81) Seronegative (N = 7) p value

Age (years)
 ≥ 18–45 13 (16%) 3 (42.9%)
 ≥ 45–60 43 (53.1%) 3 (42.9%) 0.19
 ≥ 60 25 (30.9%) 1 (14.2%)

Gender
 Male 62 (76.5%) 6 (85.7%)
 Female 19 (23.5%) 1 (14.3) 0.99

Etiology
 Alcohol 24 (29.6%) 4 (57.1%)
 Non-alcoholic fatty liver disease 19 (23.5%) 1 (14.3%)
 Chronic viral hepatitis 24 (29.6%) 2 (28.6%) 0.39
 Others 14 (17.3%) 0 (0)

Medical co-morbidities (%)
 Type 2 diabetes mellitus 10 (12.3%) 2 (28.5%) 0.24
 Hypertension 3 (3.7%) 1 (14.3%) 0.29

CTP class
 CTP A 15 (18.5%) 0 0.60
 CTP B/C 66 (81.5%) 7 (100%)
 CTP score 7 (5–11) 8 (7–10) 0.31
 MELD score 12 (9–18) 12 (11–16) 0.37
 Antibody signal/cut-off ratio 11.96 ± 5.92 0.29 ± 0.3  < 0.001

Table 4  Antibody response in seroconverted patients (n = 81)

Antibody level Compensated cir-
rhosis (n = 15)

Decompensated 
cirrhosis (n = 66)

p value

Signal/cut-off ratio 11.1 (1.26–18.3) 12.25 (3.06–21) 0.31
Antibody response
 High 0 7 (10.6%)
 Moderate 13 (86.7%) 55 (83.3%) 0.12
 Low 2 (13.3%) 4 (6.1%)

Fig. 2  Scatter diagram showing correlation of antibody signal/cut-off ratio with Child-Turcotte-Pugh score (A) and model for end-stage liver 
disease (MELD) score (B)
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vaccines (BNT162b2; BioNTech SE/Pfizer or mRNA-1273; 
Moderna Biotech) or whole-virion-inactivated vaccines 
(CoronaVac, BBIBP-CorV, or WIBP-CorV) and serocon-
version rates following ChAdOx1-nCOV vaccine are rela-
tively unexplored [24–30]. The seroconversion rate of 92.1% 
observed in our cohort of patients with cirrhosis is similar to 
the impressive seroconversion rate of 96–100% reported by 
various studies using two doses of mRNA vaccines in cirrho-
sis [24–28]. However, the seroconversion rate of 66.1–78.9% 
with whole-virion-inactivated vaccines (CoronaVac, BBIBP-
CorV, or WIBP-CorV) reported in two multicentric studies 
from China appear to be substantially lower than what was 
observed by us with ChAdOx1-nCOV or has been previ-
ously reported with mRNA vaccines [29, 30]. However, firm 
conclusions cannot be drawn in the absence of head-to-head 
trials. None the less, this information is particularly relevant 
in the Indian context as BBV-152, which is the other major 
vaccine that is being used by the Government of India in 
the national immunization program, is also a whole-virion-
inactivated vaccine. Although out of protocol, we assessed 
antibody response in 12 patients who had been completely 
vaccinated with BBV-152 and documented seroconversion 
in 91.7% of the patients. In light of these observations, larger 
studies assessing seroconversion following vaccination with 
BBV-152 among patients with cirrhosis is the need of the 
hour.

Some evidence suggests that the antibody titers induced 
by mRNA vaccines in patients with cirrhosis may be lower 
than that in healthy individuals without liver disease [26]. 
Further, Thuluvath et  al. reported suboptimal antibody 
responses in 19% patients with optimal antibody levels in 
77.2% of 79 patients with cirrhosis [24]. On the contrary, a 
study from Greece reported adequate neutralizing activity in 
92.1% of the 38 patients with cirrhosis following two doses 
of mRNA vaccines [28]. In our study, undetectable and 
low antibody responses were seen in 7 (7.9%) and 6 (6.8%) 
patients, respectively. Majority (85.3%) of our sampled 
patients had moderate or high antibody responses following 
two doses of ChAdOx1-nCOV. The clinical significance of 
differing antibody levels remains speculative. Antibodies 
against the spike protein have been shown to have a high 
correlation with protective neutralizing antibodies and with 
in vitro plaque neutralization tests [31, 32]. However, the 
exact level of protective antibodies remains largely unknown 
[33, 34]. Moreover, the clinical efficacy of any vaccine will 
also possibly depend on the prevalent strain. Our study was 
conducted during the second wave of the pandemic in India 
when the predominant strain in circulation was the delta 
(SARS-CoV-2 B.1.617.2) variant [35]. As such, serocon-
version may be considered a reasonable pre-requisite for 
efficacy and our observations suggest that patients with cir-
rhosis have high seroconversion rates following 2 doses of 
ChAdOx1-nCOV which appears to be comparable to thar of 

healthy individuals. Our data also suggest that seroconver-
sion and the degree of antibody response do not depend on 
the severity of liver disease as assessed using the CTP and 
MELD scores with no differences being observed between 
those with compensated or decompensated cirrhosis. How-
ever, our observations should not be extrapolated to other 
vaccine types.

Breakthrough infections following complete vaccination 
is being increasingly recognized in the real-world setting 
although the severity is usually mild. Real-world data on 
breakthrough infections following ChAdOx1-nCOV admin-
istration in India mainly come from cohorts of healthcare 
and frontline workers who were prioritized for vaccination 
during the first phases of vaccine roll-out. In the aforemen-
tioned COVAT study, breakthrough infections were noted 
in 5.5% of 399 healthcare workers who had received two 
doses of ChAdOx1-nCOV [19]. A large study in almost 
1.6 million healthcare and frontline workers in the Indian 
Armed Forces reported a 93% reduction in breakthrough 
infections following ChAdOx1-nCOV [36]. At our insti-
tute, we have previously reported breakthrough infections 
in 1.6% of 3000 healthcare workers following complete vac-
cination with ChAdOx1-nCOV [37]. In our study, which 
was conducted during the second wave of the pandemic in 
India, we documented COVID-19 infections in 3.9% patients 
who had received at least one dose of ChAdOx1-nCOV 
and breakthrough infections in 3.7% following two doses 
of ChAdOx1-nCOV. Importantly, none of the 9 patients (7 
of whom had decompensated cirrhosis) with documented 
COVID-19 infection following at least a single dose of 
ChAdOx1-nCOV developed severe COVID-19, acute 
decompensation, or ACLF. Although our study was neither 
designed nor powered for clinical efficacy, our preliminary 
observations are clinically informative and encouraging for 
patients with cirrhosis and their caregivers. Available data 
on clinical outcomes following COVID-19 vaccination in 
patients with cirrhosis are mainly with the use of mRNA 
vaccines [25, 38]. A propensity score-matched, retrospec-
tive analysis of the US Veteran Health Administration data 
reported a 78.6% reduction in COVID-19 infections with 
100% reduction in COVID-19–related hospitalization or 
death following the administration of two doses of mRNA 
vaccines (Pfizer BNT162b2 mRNA and Moderna mRNA-
1273) in patients with cirrhosis [38]. Analysis of the Vet-
erans Outcomes and Costs Associated with Liver Disease 
(VOCAL) cohort also revealed an independent reduction in 
mortality following partial or complete vaccination with the 
aforementioned mRNA vaccines [25].

Given the fragile homeostatic balance in patients with 
cirrhosis, the scarcity of safety data of COVID-19 vaccines 
in these patients is worrisome [39]. Overall, ChAdOx1-
nCOV was well tolerated by our cohort of patients with 
cirrhosis. Although local and systemic adverse effects 
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were common, they were self-limiting and transient. There 
were no anaphylactic reactions or hospitalizations. Vacci-
nation did not result in a worsening of liver function scores 
and did not precipitate acute decompensation or ACLF in 
any patient. Although, we acknowledge the possibility of 
recall bias in reporting these adverse events we believe 
that this would not be of much significance for serious 
events including hospitalizations.

We acknowledge the limitations of our study including 
the small sample size and the lack of healthy controls. 
Gold standard for the diagnosis of cirrhosis is liver histo-
pathology which was not available in our patients. Apart 
from being vaccine induced, seroconversion also occurs 
following natural infection. We not only excluded patients 
with documented COVID-19 but also excluded patients 
with documented COVID-19 in family members residing 
with the patient as they were at a higher risk of having 
acquired COVID-19. However, we acknowledge that some 
of the patients may have mounted antibody responses sec-
ondary to asymptomatic, undocumented COVID-19. Addi-
tional assessment of antibodies against the nucleocapsid 
antigen may have given us more granular information in 
this regard. Further, we did not assess for T-cell responses. 
Finally, inclusion of patients through tele-hepatology ser-
vices may have induced a potential selection bias. Never-
theless, our preliminary findings are clinically informative 
and should encourage patients with cirrhosis to participate 
in the global vaccination drive with the ultimate aim of 
attaining the holy grail of herd immunity.

In conclusion, vaccination with ChAdOx1-nCOV is safe 
in patients with cirrhosis and is associated with high rates 
of seroconversion. Seroconversion and the degree of anti-
body response in cirrhotics are not affected by the severity 
of liver disease (CTP or MELD scores) or the presence 
of decompensations. Further larger studies are urgently 
needed to corroborate our findings and to optimize dosing 
schedules in patients with cirrhosis.
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