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Effectiveness of SARS-CoV-2 vaccination in liver transplanted
patients: The debate is open!
To the Editor:
Data about the immunogenicity of SARS-CoV-2 vaccination in
solid organ transplant recipients are lacking. This population was
excluded from clinical trials and lower response to vaccination is
a well-known problem in immunocompromised solid organ re-
cipients. In this scenario, we read with great interest the article
“Low immunogenicity to SARS-CoV-2 vaccination among liver
transplant recipients” by Rabinowich L. et al.1 recently published
in Journal of Hepatology evaluating the immunogenicity of the
Pfizer-BioNTech BNT162b2 SARS-CoV-2 vaccine in liver trans-
plant (LT) recipients. They showed that only 47.5% of patients
developed neutralizing antibody titers, 10-20 days after receiving
the second dose.1 Similar results have been described in recent
reports on SARS-CoV-2 vaccination in solid organ trans-
plant recipients.2–4
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We would like to share our preliminary results about a pro-
spective study evaluating the effectiveness of SARS-CoV-2
vaccination (in terms of immunogenicity and safety) in a
cohort of adult liver transplanted patients regularly followed up
at 2 referral hospitals in Southern Italy (Cardarelli Hospital and
Federico II Academic Hospital). All liver transplanted recipients
had stable graft function prior to vaccination. Participants signed
written informed consent. The study was approved by the Fed-
erico II Institutional Review Board (n. 214/2021). No patient
transplanted during the COVID-19 pandemic received a liver
from a SARS-CoV-2-positive donor; however, information about
previous SARS-CoV-2 infection in the donors was not available.
We enrolled 365 LT patients undergoing Pfizer-BioNTech
BNT162b2 SARS-CoV-2 vaccination. All patients had a negative
history for COVID-19 and tested negative for anti–SARS-CoV-2
antibodies in the 7 days preceding the first dose injection. Four
weeks after the second vaccine dose, blood samples were
collected for analysis of anti-Spike protein IgG using LIAISON
SARS-CoV-2 S1/S2-IgG chemiluminescent assay (DiaSorin, Italy)
(range < 3.8 to >400 AU/ml [positive >−25 AU/ml]). The vaccina-
tion was well tolerated, and no major adverse events occurred in
022 vol. 76 j 211–252 237
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Table 1. Characteristics of LT recipients stratified according to the serologic response after 2 doses of the BioNTech BNT162b2 SARS-CoV-2 vaccine.

Characteristics Overall (n = 365) SARS-CoV-2
seronegative (n = 92)

SARS-CoV-2
seropositive (n = 273)

p value

Age, years (mean ± SD) 62.52 ± 12.97 65.01 ± 9.32 61.68 ± 13.9 <0.0001*
<40 years, n (%) 28 (7.6%) 1 (1.08%) 27 (9.8%) <0.0001**
40-65 years, n (%) 150 (41.1%) 43 (46.7%) 107 (39.2%) 0.071**
>65 years, n (%) 187 (51.23%) 48 (52.17%) 139 (50.9%) 0.036**

Male, sex, n (%) 279 (76.4%) 73 (79.3%) 206 (75.4%) 0.06**
BMI, kg/m2 (mean ± SD) 26.56 ± 4.52 27.7 ± 7.09 26.77 ± 4.59 0.031*
Time from transplantation, years (mean ± SD) 14.08 ± 8.84 11.94 ± 8.72 14.79 ± 8.77 <0.001*
<1 year, n (%) 7 (1.91%) 5 (5.4%) 2 (0.7%) <0.0001**
1-5 years, n (%) 69 (18.9%) 22 (23.9%) 47 (17.21) 0.0025**
5-10 years, n (%) 58 (15.89%) 15 (16.3%) 43 (15.75%) 0.058**
>10 years, n (%) 231 (63.21%) 50 (54.3%) 181 (66.3%) <0.0001**

Immunosuppressive therapy, n (%)
Calcineurin inhibitor 299 (81.9%) 72 (78.3%) 227 (83.1%) 0.19**
Antimetabolite 132 (36.2%) 49 (53.3%) 83 (30.4%) <0.0001**
mTOR inhibitor 85 (23.3%) 30 (32.6%) 55 (20.1%) 0.021**

Single immunosuppressive agent, n (%) 218 (59.7%) 34 (36.9%) 184 (67.3%) <0.0001**
Two or more immunosuppressive agents, n (%) 147 (40.3%) 58 (63.1%) 89 (32.7%) <0.0001**
Steroids, n (%) 28 (7.6%) 9 (9.8%) 19 (6.9%) 0.07**

LT, liver transplantation.
*Kruskal-Wallis test.
**Chi squared, Fisher exact test

Letters to the Editor
any of the enrolled patients. Protective levels of antibodies were
detected in 273/365 patients (74.8%) with a mean value of 214.79
± 143 AU/ml. In the 92 patients with negative serology, statisti-
cally significant associated factors were: older age (>65 years),
higher BMI, shorter time from transplantation and immuno-
suppressive regimens with multiple drugs and antimetabolite
therapy (see Table 1 for details). These preliminary results are
partially in line with Rabinowich et al.1 who reported negative
serologic response in older patients (>63 years), those receiving
a high dose of prednisone in the past 12 months, and regimens
including antimetabolites and triple immunosuppressive
therapy. Furthermore, we compared the serology of LT patients
with a control group of 340 healthcare workers with no major
comorbidities matched for age and sex (mean age 57.86 ± 8.28;
64% males). In the control group only 5/340 (1.4% vs. 26.2%)
showed a negative serology 4 weeks after full vaccination, and
mean antibodies levels were 314.32 ± 94.1 AU/m, which was
statistically higher than in the LT group (p <0.0001).

Our results highlight the decreased humoral response in LT
recipients. Moreover, we define the most vulnerable individuals
among them (i.e., older, overweight/obese patients, and those
receiving multiple drug immunosuppressive regimens and reg-
imens including antimetabolites). Even if these findings were
expected, given the known scarce antibody response to other
vaccines in immunocompromised patients, we are continuing
our study to obtain data about the long-term effectiveness and
immunogenicity of SARS-CoV-2 vaccination and the impact of an
additional dose, as recently suggested by Werbel et al.5

Financial support
No source of funding to declare.

Conflict of interest
No personal or financial conflicts of interest for all the authors.

Please refer to the accompanying ICMJE disclosure forms for

further details.

238 Journal of Hepatology 2
Authors’ contributions
M.G., IE, V.C. made substantial contributions to the conception
and the design; MG wrote the article; A.F. acquired data; F.M.
revised the article critically for important intellectual contribu-
tion. All authors read and approved the final version of
the article.

Supplementary data
Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jhep.2021.07.034.

References
[1] Rabinowich L, Grupper A, Baruch R, Ben-Yehoyada M, Halperin T, Turner D,

et al. Low immunogenicity to SARS-CoV-2 vaccination among liver trans-
plant recipients. J Hepatol 2021;75(2):435–438.

[2] Boyarsky BJ, Werbel WA, Avery RK, Tobian AAR, Massie AB, Segev DL,
et al. Antibody response to 2-dose SARS-CoV-2 mRNA vaccine series
in solid organ transplant recipients. JAMA 2021 Jun 1;325(21):
2204–2206.

[3] Malinis M, Cohen E, Azar MM. Effectiveness of SARS-CoV-2 vaccination in
fully-vaccinated solid organ transplant recipients. Am J Transplant 2021
Jun 8. https://doi.org/10.1111/ajt.16713.

[4] Miele M, Busà R, Russelli G, Sorrentino MC, Di Bella M, Timoneri F, et al.
Impaired anti-SARS-CoV-2 humoral and cellular immune response
induced by Pfizer-BioNTech BNT162b2 mRNA vaccine in solid organ
transplanted patients. Am J Transplant 2021 May 31. https://doi.org/10.
1111/ajt.16702.

[5] Werbel WA, Boyarsky BJ, Ou MT, Massie AB, Tobian AAR, Garonzik-
Wang JM, et al. Safety and immunogenicity of a third dose of SARS-CoV-2
vaccine in solid organ transplant recipients: a case series. Ann Intern Med
2021 Jun 15. https://doi.org/10.7326/L21-0282.

Maria Guarino1

Valentina Cossiga1,*

Ilaria Esposito2

Alessandro Furno3

Filomena Morisco1
1Department of Clinical Medicine and Surgery, Gastroenterology and

Hepatology Unit, University of Naples “Federico II”, Naples, Italy
2Hepatology Unit, AORN A. Cardarelli, Naples, Italy
022 vol. 76 j 211–252

https://doi.org/10.1016/j.jhep.2021.07.034
https://doi.org/10.1016/j.jhep.2021.07.034
http://refhub.elsevier.com/S0168-8278(21)01961-9/sref1
http://refhub.elsevier.com/S0168-8278(21)01961-9/sref1
http://refhub.elsevier.com/S0168-8278(21)01961-9/sref1
http://refhub.elsevier.com/S0168-8278(21)01961-9/sref2
http://refhub.elsevier.com/S0168-8278(21)01961-9/sref2
http://refhub.elsevier.com/S0168-8278(21)01961-9/sref2
http://refhub.elsevier.com/S0168-8278(21)01961-9/sref2
https://doi.org/10.1111/ajt.16713
https://doi.org/10.1111/ajt.16702
https://doi.org/10.1111/ajt.16702
https://doi.org/10.7326/L21-0282


3Department of Translational Medical Science, University of Naples
“Federico II”, Naples, Italy

*Corresponding author. Address: Department of Clinical Medicine
and Surgery, University of Naples “Federico II”, Via Sergio Pansini, 5 -
Reply to: “Effectiveness of SA
transplanted patients:

Time for comprehensive data analysis
To the Editor:

Guarino et al. recently published data from 365 liver trans-
plant (LT) recipients receiving 2 doses of the Pfizer-BioNTech
BNT162b2 SARS-CoV-2 vaccine, reporting a positive serological
response rate of 74.8%.1 Earlier this year we published data
showing only a 47.5% positive serological response in LT

Table 1. Summary of recently published SARS-CoV-2 2nd vaccine studies tha

Paper Number of
LT recipients

Type of
SARS-CoV-
2 vaccine re

Guarino et al.1 365 Pfizer-Bio-
NTech BNT162b2

Rabinowich et al.2 80 Pfizer-Bio-
NTech BNT162b2

Strauss et al.3** 161 Pfizer-BioNTech
BNT162b2
Moderna
mRNA-1273

Rashidi-Alavijeh et al.4 43 Pfizer-Bio-
NTech BNT162b2

Boyarsky et al.5* 129 (cohort of 658
SOT recipients)

Pfizer-BioNTech
BNT162b2
Moderna
mRNA-1273

Marion et al.6* 58 (cohort of 367
SOT recipients)

Pfizer-BioNTech
BNT162b2
Moderna
mRNA-1273

Mazzola et al.7* 58 (cohort of 143
SOT recipients)

Pfizer-Bio-
NTech BNT162b2

eGFR, estimated glomerular filtration rate; LT, liver transplant; MMF, mycophenolate
*Studies including LT recipients in a cohort of SOT patients.
**Patients from this study were included in a previous all organ report.8
†Antibody titers provided only for studies exclusive to LT recipients.
††LIAISON SARS-CoV-2 S1/S2 IgG chemiluminescent assay (DiaSorin, Italy).
‡Anti-RBD immunoassay (Roche Elecsys).
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RS-CoV-2 vaccination in liver
The debate is open!”

recipients following an identical vaccination protocol.2 This
significant difference in outcomes requires discussion regarding
the effectiveness of the SARS-CoV-2 vaccine in LT recipients.

Initial data regarding SARS-CoV-2 vaccination response in LT
recipients were limited. A number of recently published studies
add valuable information, with reported response rates ranging
from 37.5% to 81%.3–8 Several SARS-CoV-2 vaccination studies

t included LT patients.

Positive
serological
sponse rate

Antibody titer
compared to
control group†

Factor related to
reduced response rate

74.8% 214.79 ± 143 vs.
314.32 ± 94.1 AU/
ml (p <0.0001)††

Age >65 yr, higher BMI, shorter time
from transplantation, immunosup-
pressive regimens with multiple
drugs, antimetabolite therapy

47.5% 95.41 ± 92.4 vs.
200.5 ± 65.1) AU/
ml (p <0.001)††

Age, lower eGFR,high dose predni-
sone in the past 12, triple therapy
immunosuppression, MMF

81% 81.9-250 U/ml,
no control‡

Antimetabolite therapy, type
of vaccine

79% 552.7 vs. >2,080
BAU/
ml (p = 0.0001)††

MMF

79.8% For all SOT recipients: age, type of
organ, years since transplant, anti-
metabolite therapy, type of vaccine

50% No clinical data

37.5% For all SOT recipients: age >60 yr,
type of organ, treated with corticoids,
triple-therapy immunosuppression,
transplanted <2 yr, diabetic patients

mofetil; SOT, solid organ transplant.
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