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Durability of Antibody | ®
Response Six Months

After Two-Dose SARS-
CoV-2 mRNA

Vaccination in

Patients With

Cirrhosis

Patients with cirrhosis experi-
ence increased morbidity and
mortality from coronavirus disease
2019 compared to the general popu-
lation." As such, professional societies
have recommended vaccination
against severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) for
all patients with chronic liver dis-
ease.”® Patients with advanced/
decompensated liver disease have evi-
dence of immune dysfunction and
attenuated humoral response to both
hepatitis A virus and hepatitis B virus
vaccination.” In healthy adults, SARS-
CoV-2 antibody response persists for
up to 6 months after 2-dose (D2)
SARS-CoV-2 mRNA vaccination, and
while studies thus far have not shown
any significant difference in anti-spike
antibody response among patients
with cirrhosis, durability beyond 3
months postvaccination is
unknown.””” The aim of this study
was to determine the durability of anti-
body levels among patients with
cirrhosis up to 6 months after SARS-
CoV-2 mRNA vaccination to help
inform optimal timing of booster dose
vaccination in this population.
Participants with cirrhosis who
received D2 SARS-CoV-2 mRNA vacci-
nation (BNT162b2Z or mRNA-1273)
were included. Recruitment occurred
via convenience sampling through so-
cial media postings by national liver
disease organizations and advocacy
groups, and clinician referral. Baseline
demographics and clinical characteris-
tics were collected via electronic
questionnaire. Participants <18 years
of age, transplant recipients, those with

prevaccination coronavirus disease
2019 diagnosis and recipients of
additional vaccine doses (ie, >2 vac-
cine doses) were excluded. The Roche
Elecsys  anti-SARS-CoV-2  enzyme
immunoassay, which measures circu-
lating antibodies against the receptor-
binding domain of the spike protein
(range <0.4 to >250.0 U/mL with
later expansion to >2500.0 U/mL in
April 2021; positive >0.8 U/mL), was
utilized to assess antibody response at
1, 3, and 6 months post-D2. In order to
more easily compare titer response
across these 2 ranges in our data set, a
high-titer response was defined as
>250.0 U/mL.>®*? Associations be-
tween variables and antibody response
were assessed using modified Poisson
regression with a robust variance
estimator. All statistical analyses were
performed with « = 0.05 using R
software. The Johns Hopkins Institu-
tional Review Board approved the
study (IRB00248540), and participants
provided informed consent prior to
enrollment.

Forty-seven  participants were
included (Table 1). Thirty-two (68%)
received Pfizer-BioNTech (BNT162b2)
vaccination; the remainder received
Moderna (mRNA-1273). Participants
were predominantly female (79%)
and white (89%) with a median

(interquartile range) age of 60
(55-65); 53% had a history of
cirrhosis-related complications/

decompensation. Of the patients with
autoimmune hepatitis, 3 also had pri-
mary biliary cholangitis and 2 had
concomitant fatty liver disease. Of the
patients on immunosuppressants, 6
were on more than one immunosup-
pressant at one time. All except one
participant had positive antibody titer
at 1-month post-D2, and all partici-
pants had positive antibody titers at 3
and 6 months, respectively. Most
participants had high-titer antibody
response at one (84%) and 6 months
(72%) post-D2.

At 1-month post-D2, older age was
associated with a lower chance of high-

titer antibody response (incidence rate
ratio [IRR] 0.99; 95% confidence inter-
val [CI]: 0.97-1.00). Immunosuppres-
sant use was associated with a 21%
lower chance of having high-titer anti-
body response after vaccination (IRR
0.79; 95% CI: 0.56-1.11) and having a
history of decompensation was associ-
ated with a 25% higher chance (IRR
1.25; 95% CI: 0.93-1.70), but these as-
sociations were not statistically signifi-
cant (Table 2). At 3 months post-D2,
receipt of the BNT162b2 vaccine se-
ries was associated with a 49% lower
chance of having high-titer antibody
response (IRR 0.51; 95% CI: 0.31-0.85)
and immunosuppressant use was
associated with a 35% lower chance of
having high-titer antibody response
(IRR 0.65; 95% CI: 0.39-1.09), but this
did not reach statistical significance. At
6 months post-D2, receipt of the
BNT162b2 vaccine series was associ-
ated with a 36% lower chance of having
high-titer antibody response (IRR 0.64;
95% CI: 0.45-0.92). A history of
decompensation was associated with a
30% lower chance of having high-titer
antibody response (IRR 0.70; 95% CI:
0.49-1.02), but this did not reach sta-
tistical significance.

We performed a subgroup analysis
based on vaccine type (Table A1). At 6
months post-D2, a history of liver
decompensation was associated with a
41% lower chance of having high-titer
antibody response among those who
received the BNT162b2 vaccine series
(IRR 0.59; 95% CI: 0.29-1.19). In
comparison, liver decompensation was
associated with a 16% lower chance of
high-titer antibody response among
individuals who received mRNA-1273
(IRR 0.84; 95% CI: 0.61-1.16).

Our study assessed the anti-spike
antibody response 6 months after D2
SARS-CoV-2 vaccination in patients with
cirrhosis. All participants had detectable
antibodies at 6 months, and the majority
(72%) had durable high-titer response.
Study limitations include an inability to
control for more covariables (eg, immu-
nosuppressant type or dosing, liver
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Table 1. Study Participant Demographic and Clinical Characteristics

SARS-CoV-2 vaccine antibody response in cirrhosis 759

Participant characteristics Total, n = 47

Age, y

Median (IQR) 60 (55-65)
Sex, n (%)

Female 37 (79)

Male 10 (21)
Race, n (%)

White 42 (89.4)

Non-white 3 (6.4)

Prefer not to answer 2 (4.3
BMI, kg/m/2

Median (IQR) 28.0 (25.1-32.6)

Underlying cause of liver disease, n (%)”
Fatty liver disease
Alcoholic liver disease
HCV
HBV
Autoimmune hepatitis
Primary sclerosing cholangitis
Primary biliary cholangitis
Other

Complications of cirrhosis, n (%)”
Jaundice
Gastrointestinal bleeding
Confusion
Fluid buildup in the abdomen
Infection of abdominal fluid
Liver cancer
None

On immunosuppressant medication, n (%)
Yes
No

Type of immunosuppressant, n (%)?
Corticosteroids
MMF
Azathioprine
Belimumab
Ustekinumab
Tofacitinib
Other

Medical conditions, n (%)”
Cirrhosis
Autoimmune disease
HIV/AIDS
On dialysis

Vaccine type (manufacturer), n (%)
BNT162b2 (Pfizer-BioNTech)
mRNA-1273 (Moderna)

Corticosteroids included prednisone and its equivalents.

18 (38)
3(6)
5 (11)
1)
13 (28)
3(6)
5 (11)
9 (19)
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Autoimmune disease was defined as having one or more of the following con-
ditions: systemic lupus erythematosus, Sjogren’s syndrome, myositis, systemic
sclerosis, rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, reactive
arthritis, inflammatory bowel disease, polyarteritis nodosa, Behcet’s syndrome,
polymyalgia rheumatica, temporal arteritis, eosinophilic granulomatosis poly-

angiitis, granulomatous polyangiitis, Henoch-Schonlein purpura, microscopic
polyangiitis, and Takayasu arteritis.
BMI, body mass index; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV/AIDS,
human immunodeficiency virus/acquired immunodeficiency syndrome; IQR,
interquartile range; MMF, mycophenolate mofetil or mycophenolic acid; n, num-
ber of participants.
@Not mutually exclusive characteristics.

disease etiology) due to the small sample
size, absence of a non-cirrhotic control
group, lack of data on memory B-cell and
cellular responses, possibility of asymp-
tomatic  infection (serial  anti-
nucleocapsid testing not performed),
and possible selection bias resulting
from convenience sampling.

Our results suggest that patients
with cirrhosis who initially received
the BNT162b2 vaccine series and
those with a history of liver decom-
pensation may be more likely to have a
diminished antibody response at 6
months post-D2 and would benefit
from booster vaccination. The differ-
ence observed in durable antibody
response between mRNA vaccine types
may be related to dosing or drug de-
livery formulation differences. A
similar differential antibody response
between the 2 mRNA vaccines has
been demonstrated in the general
population, with fewer breakthrough
cases of SARS-CoV2-2 infection among
those who initially received mRNA-
1273 vaccination.'’ In addition, the
association between decompensated
cirrhosis and waning antibody titers is
consistent with prior work using other
vaccines and suggests a potential
deficiency in memory B-cell formation
or function in this patient population
that warrants further investigation.”*
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Table 2. Incidence Rate Ratios (IRRs) and 95% Confidence Intervals (Cls) for the Associations Between Various Patient

Factors and High-Titer Antibody Response, Defined as Anti-SARS-CoV-2 Spike Protein Antibody Levels >250
U/mL, in Participants With Cirrhosis at 1, 3, and 6 Months After 2-Dose (D2) SARS-CoV-2 mRNA Vaccination

1 mo post-D2 3 mo post-D2 6 mo post-D2
Patient factors IRR? (95% ClI) P value IRR? (95% ClI) P value IRR? (95% ClI) P value
Age 0.99 (0.97-1.00) .05 0.97 (0.94-1.00) .08 1.00 (0.99-1.02) .68
Sex (male) 1.18 (0.79-1.76) 43 0.87 (0.48-1.59) 65 0.75 (0.43-1.33) 33
Immunosuppressant use 0.79 (0.56-1.11) A7 0.65 (0.39-1.09) .10 0.91 (0.60-1.38) .66
Vaccine type (BNT162b2) 1.01 (0.70-1.45) 95 0.51 (0.31-0.85) .01 0.64 (0.45-0.92) .01
Decompensated cirrhosis 1.25 (0.93-1.70) 14 1.05 (0.67-1.65) .83 0.70 (0.49-1.02) .06

Decompensated cirrhosis was defined as having a history of one or more of the following complications: jaundice,
gastrointestinal bleeding, confusion, fluid buildup in the abdomen, infection of abdominal fluid, liver cancer.
Numbers in bold signify statistical significance with « = 0.05.

BNT162b2, Pfizer-BioNTech mRNA vaccine; Cl, confidence interval; D2, 2-dose SARS-CoV-2 mRNA vaccination; IRR,
incidence rate ratio.
“Model adjusted for age, sex, BMI, days between vaccination and antibody testing, immunosuppressant use, vaccine type,
and decompensation status. BMI, body mass index.
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