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Outcomes of post-vaccination COVID-19 after full or partial 
vaccination in patients with cirrhosis
Aim

• To determine overall and COVID-related mortality in patients with cirrhosis and post-vaccination COVID-19

Methods

• Patients with cirrhosis and positive SARS CoV2 PCR between 3/1/2020 and 6/1/2021 included. 

• Considered fully vaccinated if SARS CoV2 infection diagnosed 14 days after second dose of the Pfizer 
BNT162b2, Moderna mRNA 1273 mRNA vaccines, or single dose of the Janssen Ad.26.COV2.S vaccine.

• Partially vaccinated if SARS CoV2 infection diagnosed 7 days after first dose of any vaccine, but prior to full 
vaccination.

Main Findings 

• In a multivariable analysis of a 1:2 propensity-matched cohort including vaccinated (n=254) and unvaccinated 
(n=508) participants, post-vaccination COVID-19 was associated with reduced risk of death (aHR 0.21, 95% CI 
0.11-0.42)

• Reduction in mortality after both full (aHR 0.22, 95% CI 0.08-0.63) and partial vaccination (aHR 0.19, 95% CI 
0.07-0.54) 

• Following both 1273-mRNA (aHR 0.12, 95% CI 0.04-0.37) and BNT 162b2 vaccines (aHR 0.27, 95% CI 0.10-
0.71) 

• Among patients with compensated (aHR 0.19, 95% CI 0.08-0.45) and decompensated cirrhosis (aHR 0.27, 95% 
CI 0.08-0.90) 

Conclusions

• Though patients with cirrhosis can develop breakthrough COVID-19 after full or partial vaccination, these 
infections are associated with reduced mortality.

John B, et al., Abstract 7.
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7Abstract 28976: OUTCOMES OF POST-VACCINATION COVID-19 AFTER FULL OR PARTIAL VACCINATION IN PATIENTS WITH CIRRHOSISAuthors: Dr. Binu V. John1,2, Mr. Yangyang Deng3, Ms. Kaley Schwartz4, Dr. Tamar H. Taddei5, Dr. David E. Kaplan6, Dr. PaulMartin7, Dr. Hann-Hsiang Chao8 and Dr. Bassam Dahman3, (1)Division of Hepatology, Miami VA Health System, (2)Medicine, University of Miami Miller School of Medicine, (3)Virginia Commonwealth University, (4)Miami VA Medical Center, (5)VA Connecticut Healthcare System, US Department of Veterans Affairs, West Haven, CT, (6)Gastroenterology and Hepatology, Hospital of the University of Pennsylvania, (7)Transplant Hepatology, University of Miami, (8)Radiation Oncology, Central Virginia VA Health System�Abstract TextBackground: Patients with cirrhosis can develop COVID-19 despite full or partial vaccination. The morbidity and mortality associated with post-vaccination COVID-19 infection in patients with cirrhosis is unknown. Our study aimed to determine COVID-related and overall mortality in patients with cirrhosis who developedCOVID-19 infection after vaccination.Methods: We included patients with cirrhosis 18 years or older who were diagnosed with SARS CoV2 infection based on a positive polymerase chain reaction between March 1st 2020 and June 1st, 2021. Patients were considered fully vaccinated if SARS CoV2 infection was diagnosed 14 days after the second dose of either the Pfizer BNT162b2, Moderna mRNA 1273 mRNA vaccines, or the single dose of the Janssen Ad.26.COV2.S vaccine. Patients were considered partially vaccinated if SARS CoV2 infection was diagnosed 7 days after the receipt of the first dose of any of the above vaccines, but prior to full vaccination.We did propensity score (PS) matching to ensure comparability of the vaccinated and unvaccinated COVID-19 patients. Descriptive statistics were compared between vaccinated and unvaccinated COVID-19 groups for both matched and full samples. P-values were calculated using Wilcoxon signed rank test comparing medians of continuous variables, or Chi-squared tests for binary and categorical variables.Cox proportional hazards models were fit for time to death after COVID-19 and time to COVID-19 related death. Unadjusted and adjusted hazard ratios controlling for potential baseline confounders were estimated.Results: A total of 3242 unvaccinated and 254 vaccinated patients with cirrhosis (82 after full and 172 after partial vaccination) developed COVID-19. Patients with post-vaccine COVID-19 were similar to unvaccinated COVID-19 with respect to age, sex, co- morbidities, and severity of liver disease. In multivariable analysis of a 1:2 propensity-matched cohort including vaccinated (n=254) and unvaccinated (n=508) individuals, post-vaccination COVID-19 infection was associated with reduced overall death (adjusted Hazard Ratio [aHR] 0.22, 95% CI 0.11-0.44, p<0.0001) and COVID-19-related death (aHR 0.23, 95% CI 0.10-0.50, p=0.0002).Reduced mortality was observed after both full (aHR 0.25, 95% CI 0.09-0.75, p=0.01) and partial vaccination (aHR 0.24, 95% CI 0.07- 0.84, p=0.03).Conclusion: Breakthrough infection after full or partial vaccination is associated with reduced overall and COVID-19 related mortality in patients with cirrhosis. These data offer further support for COVID-19 vaccination in patients with cirrhosis.     (click here to view image online)
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Early outcomes in liver transplant recipients during 
COVID-19 pandemic in the United States
Aim: To analyze the impact of COVID-19 pandemic on liver transplantation in United 
States

Methods: Comparison of patient characteristics and outcomes of liver transplantation 
during early COVID period (March 11-September 11, 2020) and pre-COVID period 
(March 11-September 11, 2019) using UNOS database.

Main Findings: 

• Overall, 4% fewer liver transplantation were done during the COVID period (4107 vs. 
4277). 

• Alcoholic liver disease (32%) was the most common primary diagnosis during the 
COVID period with a significant increase (1315 vs 1187, p<0.01) from pre-COVID 
period. 

• During the COVID period, liver transplant recipients had:  

- higher median MELD: (25 vs. 23, p<0.01)

- lower time on the transplant wait list: (52 vs. 84 days, p<0.01)

- higher need for hemodialysis before transplant: (457 vs. 404, p=0.01) 

- higher rate of multi-organ transplantation: (475 vs. 402, p=0.07).

Conclusions: During the COVID pandemic, overall rates of liver transplantation in US  
decreased, alcoholic liver disease was the primary diagnosis for liver transplantation, 90-
day post-transplant graft survival was lower, and rate of organ rejection was higher. 

Okumura K, et al., Abstract 13.

CIT: cold ischemic time; ATG: anti-thymoglobulin; LOS: length of hospital stay

Presenter
Presentation Notes
13Abstract 25412: EARLY OUTCOMES IN LIVER TRANSPLANT RECIPIENTS DURING CORONAVIRUS DISEASE 2019 (COVID-19) PANDEMIC IN THE UNITED STATESAuthors: Dr. Kenji Okumura1, Dr. Abhay Dhand2, Dr. Hiroshi Sogawa1, Jonathan Butler1, Dr. Gregory R. Veillette1, Dr. Devon John1,Dr. Thomas Diflo1, Dr. Roxana I. Bodin3, Dr. David C. Wolf3 and Dr. Seigo Nishida1, (1)Surgery, New York Medical College/Westchester Medical Center, (2)Infectious Disease, Westchester Medical Center, (3)Hepatology, Westchester Medical Center�Abstract TextBackground: Uncertainties regarding management of SARS-CoV-2 infection and the diversion of significant health care resources toward COVID-19 in areas with very high disease activity resulted in hospitals curtailing transplant surgeries. The aim of this study was to analyze the effect of the COVID-19 pandemic on liver transplantation in United States.Methods: World Health Organization declared COVID-19 pandemic on March 11th in 2020. We retrospectively analyzed data from the United Network for Organ Sharing regarding outcomes in adult liver transplant recipients during COVID period (March 11- September 11, 2020) and compared them to pre-COVID period (March 11- September 11, 2019). COVID period also coincided with change in national liver organ allocation system from February 2020.Results: Overall, 4% fewer liver transplantation were done during the COVID period (4107 vs 4277). This decrease was most pronounced in months of March-April 2020 with a rebound in numbers seen from May-July 2020. During the study period, the total number of liver transplantations performed decreased in regions 1, 2, 3, 5, 6, 8 with a paradoxical increase in regions 7, 9, 10 and11. When compared to pre-COVID period; number of living donor liver transplants, median recipient age, recipient gender ratio and median body mass index remained same (p=NS).Alcoholic liver disease (32%) was the most common primary diagnosis during the COVID period with a significant increase (1315 vs 1187, p< 0.01) from pre-COVID period. During the COVID period, liver transplant recipients had higher median MELD (25 vs 23, p<0.01), lower waiting list time (52 vs 84 days, p<0.01), higher need for hemodialysis before transplant (457 vs 404, p= .012) and higher rate of multi-organ transplant (475 vs 402, p= 0.074). Donor age and gender ratio remained same (p=NS), but donor risk index was significantly higher in COVID period (1.65 vs 1.55, p<0.01). Distance between donor and recipient hospital was significantly higher in COVID era (131 vs 64, p<0.01).Graft survival and patient survival at 90-days post-transplantation was lower during the COVID period (94.5 vs 95.2 %: 96.0 vs 96.6 %, p<0.01). This difference was much more pronounced after 30 days post-transplantation. As programs attempted to pre-emptively lower overall immunosuppression during the COVID period, rejection episodes before discharge were higher (4.6% vs 3.4%, p=0.023). COVID-19 was the primary cause of death in 5/155 (3.2%) of total deaths in patients who were transplanted during the COVID period. In multivariable cox regression analysis for graft survival at 90 days, COVID period was one of the independent risk factors for graft failure (HR 1.77, p<0.01).Conclusion: During the COVID period in United States, overall liver transplantation decreased, alcoholic liver disease was the primary diagnosis for liver transplantation, 90-day post-transplant graft survival was lower, and rate of organ rejection was higher.   (click here to view image online) 
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COVID-19 vaccination is associated with reduced SARS CoV2 
infection and death in liver transplant recipients
Aim

• Reports that post-transplant patients mount low anti-spike antibodies after 
COVID-19 vaccination have raised concerns. We studied the association 
between COVID-19 vaccination and COVID-19 infection or death in post-liver 
transplant patients.

Methods
• Liver transplant recipients from 12/15/2020 to 9/12/2021 were identified

• Patients considered fully vaccinated 14 days post second dose of either the Pfizer 
BNT162b2 mRNA or the Moderna 1273 mRNA vaccines. 

Main Findings 
Full vaccination with a two-dose COVID-19 mRNA vaccine is associated with a 

• 64% reduction in COVID-19 (aHR 0.36, 95% CI 0.26-0.51), 

• 58% decrease in symptomatic COVID-19 (aHR 0.42, 95% CI 0.27-0.65), and 

• 87% decrease in COVID-19 related death (aHR 0.13, 95% CI 0.04-0.37)

Conclusions
Two dose regimen of a COVID-19 mRNA vaccine is associated with a decrease in 
COVID-19 and death in liver transplant recipients. Findings suggest that vaccination 
may be more effective than suggested by antibody response.  
John B, et al., Abstract 16.

Presenter
Presentation Notes
16Abstract 26480: COVID-19 VACCINATION IS ASSOCIATED WITH REDUCED SARS CoV2 INFECTION AND DEATH IN LIVER TRANSPLANT RECIPIENTSAuthors: Dr. Binu V. John1,2, Mr. Yangyang Deng3, Dr. Nidah Khakoo4, Dr. Tamar H. Taddei5,6, Dr. David E. Kaplan7, Dr. Hann- Hsiang Chao8 and Dr. Bassam Dahman3, (1)Division of Hepatology, Miami VA Health System, (2)Medicine, University of Miami Miller School of Medicine, (3)Virginia Commonwealth University, (4)Internal Medicine, Jackson Memorial Hospital, (5)Section of Digestive Diseases, Yale School of Medicine, New Haven, CT, (6)VA Connecticut Healthcare System, US Department of Veterans Affairs, West Haven, CT, (7)Medicine, Crescenz VAMC and University of Pennsylvania Perelman School of Medicine, (8)Radiation Oncology, Central Virginia VA Health System�Abstract TextBackground:Immunocompromised patients, including those who received an organ transplant, were excluded from COVID-19 vaccine clinical trials1. Though post-transplant patients are at high risk of severe disease, reports that they mount low anti-spike antibodies responses after COVID-19 vaccination have raised concerns. We studied the association between COVID-19 vaccination and COVID-19 infection or death in post-liver transplant patients.Methods:Liver transplant recipients (>18 years) were identified using ICD codes from a cohort of patients with cirrhosis who underwent liver transplantation between 2008 and 2020. Study was IRB approved.Patients were considered fully vaccinated 7 days post second dose of either the Pfizer BNT162b2 mRNA, Moderna 1273 mRNA or 28 days post-Janssen Ad.26.COV2.S vaccine. The study period was 12/15/2021 to 4/30/2021.Outcomes were positive COVID-19 PCR test or death.Propensity score (PS) matched vaccinated and controls with similar sex, age, race, location, smoking status, comorbidities (chronic obstructive pulmonary disease (COPD), hypertension, kidney transplantation), and immunosuppressive therapies (calcineurin inhibitor and anti-metabolite therapy). Vaccination date of each vaccinated patient was assigned to the matched control, to control for immortal bias.Wilcoxon and Chi-square tests compared medians and proportions. Hazard ratios of COVID-19 infection or COVID-19 related death by vaccination were estimated using Cox regression model. Event free patients were censored at the end of the study period or when controls got fully vaccinated.Statistical significance was defined using 2-sided tests with α=0.05. Statistical analysis was performed using SAS 4.9 (SAS Inc, Cary NC).Results:Of the 1936 eligible patients, 799 (41.3%) were fully vaccinated.Patients who were fully vaccinated were more likely to be older, male, white, have COPD and hypertension, post- kidney transplant, be on a calcineurin inhibitor and anti-metabolite, and less likely to be a smoker. We matched 753 vaccinated patients with 753 who were not; after propensity matching, the two groups were well matched.Following full vaccination, 2 patients in the vaccine and 15 in the control group developed COVID-19 infection. There were no deaths in the vaccine and two in the control group, both COVID-19 related. On multivariable analysis, full vaccination with a COVID-19 vaccine was associated with a 75% reduction in COVID-19 infection or death (adjusted Hazard Ratio 0.25, 95% CI 0.07-0.87, p=0.03).Conclusion:Our findings show that full vaccination with COVID-19 vaccine is associated with a decrease in COVID-19 infection or death in post-liver transplant recipients. While this association is lower than seen in healthy individuals, it is higher than predicted based on an antibody response alone, suggesting that additional mechanisms, like T-cell mediated response, may confer vaccine protection.  �  (click here to view image online) 
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Association of BNT162b2 mRNA and mRNA-1273 vaccines with 
COVID-19 and hospitalization among patients with cirrhosis
Aim
• Cirrhosis is associated with immune dysregulation and vaccine hypo-responsiveness. This study 

aimed to investigate association of receipt of Pfizer BNT162b2 mRNA or Moderna 1273 mRNA 
vaccines and COVID-19, COVID-19 related hospitalization or death in patients with cirrhosis

Methods
• Retrospective cohort study of patients with cirrhosis who received at least one dose of a COVID-19 

mRNA vaccine. Vaccinated Patients (n=20,037) were propensity matched with 20,037 controls to 
assess the associations of vaccination with COVID-19, hospitalization, and death.

Main Findings 
• COVID-19 in vaccine recipients was similar to the control group in days 0-7, 7-14, 14-21, and 21-

28 after the first dose.

• After 28 days, receipt of one dose of an mRNA vaccine associated with a 64.8% reduction in 
COVID-19 and 100% reduction in hospitalization or death due to COVID-19.

• Association of reduced COVID-19 was lower among patients with decompensated (50.3%) 
compared to compensated cirrhosis (66.8%).

• Receipt of a second dose associated with a 78.6% reduction in COVID-19 and 100% reduction in 
COVID-19 related hospitalization or death after 7 days.

Conclusions
• mRNA vaccine administration was associated with a delayed but modest reduction in COVID-19 

but an excellent reduction in COVID-19 related hospitalization or death in patients with cirrhosis.

John B, et al., Abstract 38.
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38Abstract 30716: ASSOCIATION OF BNT162b2 mRNA AND mRNA-1273 VACCINES WITH COVID-19 INFECTION AND HOSPITALIZATION AMONG PATIENTS WITH CIRRHOSISAuthors: Dr. Binu V. John1, Mr. Yangyang Deng2, Dr. Andrew R Scheinberg3, Dr. Nadim Mahmud4, Dr. Tamar H. Taddei5, Dr. DavidE. Kaplan4, Dr. Mabel Labrada6 and Dr. Bassam Dahman2, (1)Division of Hepatology, Miami VA Health System, (2)Virginia Commonwealth University, (3)University of Miami Miller School of Medicine, (4)Hospital of the University of Pennsylvania, (5)VA Connecticut Healthcare System, US Department of Veterans Affairs, West Haven, CT, (6)Medicine, Miami VA Health System�Abstract TextBackground: Two mRNA-based vaccines against COVID-19 were found to be highly efficacious in Phase 3 clinical trials in the United States. However, patients with chronic illnesses, including cirrhosis, were excluded from clinical trials. Patients with cirrhosis have immune dysregulation that is associated with vaccine hypo-responsiveness. The aim of this study was to investigate the association of receipt of the Pfizer BNT162b2 mRNA or Moderna 1273 mRNA vaccines in patients with cirrhosis compared to a propensity-matched control group of patients at similar risk of infection and severe disease from COVID-19.Methods: We performed a retrospective cohort study of patients with cirrhosis who received at least one dose of a COVID-19 mRNA vaccine. Patients who received at least one dose of the vaccine (n=20,037) were propensity matched with 20,037 controls to assess the associations of vaccination with new COVID-19 infection and COVID-19 hospitalization and death. The exposure was receipt of at least one dose of the BNT162b2 mRNA or the mRNA-1273 vaccines between December 18, 2020 and March 17, 2021. The main Outcomes were COVID-19 infection as documented by a positive COVID-19 PCR, as well as hospitalization and death due to COVID- 19 infectionResults: The mRNA-1273 vaccine was administered in 51% and the BNT162b2 mRNA in 49% of patients. Approximately 99.7% of patients who received the first dose of either vaccine with a follow up of 42 days or more received a second dose. The number of COVID-19 infections in the vaccine recipients was similar to the control group in days 0-7, 7-14, 14-21 and 21-28 after the first dose. After 28 days, receipt of one dose of an mRNA vaccine was associated with a 64.8% reduction in COVID-19 infections and 100% protection against hospitalization or death due to COVID-19 infection. The association of reduced COVID-19 infections after the first dose was lower among patients with decompensated (50.3%) compared to compensated cirrhosis (66.8%).Receipt of a second dose was associated with a 78.6% reduction in COVID-19 infections and 100% reduction in COVID-19 related hospitalization or death after 7 days.Conclusion: mRNA vaccine administration was associated with a delayed but modest reduction in COVID-19 infection but an excellent reduction in COVID-19 related hospitalization or death in patients with cirrhosis. While these associations suggest lower benefit in this cohort with cirrhosis compared to clinical trials, they appear to be highly associated with a reduction in hospitalization and death due to COVID-19. These findings strengthen the hope that these vaccines can mitigate the effects of the COVID-19 pandemic on individuals with cirrhosis in the United States.     (click here to view image online) 39
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Vaccination against COVID-19 decreases hospitalizations in 
patients with cirrhosis: results from a nationwide analysis
Objective

• To assess the impact of vaccination against COVID-19 in Chilean 
patients with cirrhosis

Methods
• Quasi-experimental design from nationwide data, using 

regression discontinuity models to estimate the hospitalization 
rates (recorded as a continuous variable beyond 14 days 
following the second vaccination dose)

Main Findings 
• 1,648,680 COVID-19 cases. A total of 0.1% COVID-19 cases had 

underlying cirrhosis, and 42.9% required hospitalization.

• We observed a substantial decline of absolute hospitalization 
rates among patients with cirrhosis who were vaccinated versus 
those not vaccinated (-12.69, 95%CI -21.71 to -3.68; p <0.01).

Conclusions
• Our nationwide study showed an association between vaccination 

against COVID-19 and a lower hospitalization risk in patients with 
cirrhosis.

Comorbidities

Diaz LA, et al., Abstract 39.
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 39Abstract 30830: VACCINATION AGAINST COVID-19 DECREASES HOSPITALIZATIONS IN PATIENTS WITH CIRRHOSIS: RESULTS FROM A NATIONWIDE ANALYSISAuthors: Dr. Luis Antonio Díaz Piga1, Dr. Eduardo Fuentes-López2, Dr. Mariana Lazo3, Dr. Patrick S. Kamath, MD4, Dr. Marco Arrese1 and Dr. Juan Pablo Arab1, (1)Gastroenterologia, Escuela De Medicina, Pontificia Universidad Católica De Chile, (2)Departamento De Ciencias De La Salud, Carrera De Fonoaudiología, Facultad De Medicina, Pontificia Universidad Católica De Chile, (3)Community Health and Prevention and the Urban Health Collaborative, Drexel University Dornsife School of Public Health, (4)Division of Gastroenterology and Hepatology, Mayo Clinic Rochester�Abstract TextBackground: Though several vaccines against COVID-19 have received regulatory approval, there is limited evidence supporting the protective effect of these vaccines in high-risk groups. Therefore, we aimed to assess the impact of vaccination against COVID-19 in patients with cirrhosis.Methods: We used comprehensive information obtained through the national SARS-CoV-2 surveillance program of the Chilean Ministry of Health. We included both confirmed and probable cases of COVID-19 from March 3rd 2020 to May 30th 2021. SARS-CoV-2 infection was confirmed by real-time polymerase chain reaction (qPCR) performed by the Chilean Institute of Public Health and certified laboratories. In addition, we updated twice a week the incidence rate and prevalence of comorbidities, including cirrhosis.We assessed the effect of decreasing hospitalization rates 14 days after the second dose administration through a quasi- experimental design. We used regression discontinuity models to estimate the impact of vaccinations as determined by hospitalization rates (recorded as a continuous variable beyond 14 days following the second vaccination dose).Results: In Chile, there were 1,648,680 COVID-19 cases (84% confirmed by qPCR), accounting for an incidence of 8,472.9 cases per 100,000 inhabitants. The median age was 38 years old, 50.2% were female, and 127,728 (7.7%) required hospitalization. A total of 10,526,028 (50.1%) individuals have been vaccinated (7,948,421 have received two doses and 2,577,607 one dose); 18.7% received the BNT162b2 mRNA (Pfizer/BioNTech) vaccine, 1.9% the Vaxzevria (Oxford-AstraZeneca) vaccine, and 79.4% the CoronaVac (Sinovac Life Sciences, Beijing, China) vaccine. A total of 2,050 (0.1%) COVID-19 cases had underlying cirrhosis, and 881 (42.9%) required hospitalization. We observed a substantial decline of absolute hospitalization rates among patients with cirrhosis who were vaccinated versus those not vaccinated (-12.69, 95%CI -21.71 to -3.68; p-value <0.01) beyond two weeks following administration of the second dose. This effect was also observed in patients with heart failure, diabetes, hypertension, and asthma; however, the benefit of decreasing hospitalization rates was higher in patients with cirrhosis (Table).Conclusion: Our nationwide study showed an association between vaccination against COVID-19 and a lower hospitalization risk in patients with cirrhosis and other important comorbidities. Thus, our data support large-scale vaccination in high-risk groups.�(click here to view image online) 
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Limited TCR repertoire and aberrant CD39 
regulation mark late-stage COVID-19
Objective

• Define gene signatures linked with immune alterations in 
COVID-19

Methods

• Transcriptome analysis using NanoString Technologies 
of peripheral blood mononuclear cells (PBMCs) and 
ultrasound-guided biopsies from liver, lung, heart, kidney, 
and spleen

• COVID-19 patients (n=19 severe, n=21 moderate, n=10 
convalescent); controls (n=12)

Main Findings 

• Downregulation of TCR variable genes and increase in 
CD39 in the liver and PBMCs of severe COVID-19 
patients

Conclusions

• Limited TCR repertoires and aberrant CD39 levels may 
contribute to immune imbalance in COVID-19. 
Interference with CD39 might prevent disease 
progression and stabilize patients with severe COVID-19

COVID-19 Control
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Longhi MS, et al., Abstract 68. 
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68Abstract 27382: LIMITED TCR REPERTOIRE AND ABERRANT CD39 REGULATION MARK LATE-STAGE COVID-19Authors: Dr. Na Wang1, Dr. Marta Vuerich1, Ahmadreza Kalbasi1, Dr. Shahzad Shaefi1, Dr. Simon C Robson1,2 and Dr. Maria Serena Longhi1, (1)Beth Israel Deaconess Medical Center, (2)Division of Gastroenterology, Department of Medicine, Beth Israel Deaconess Medical Center, Boston, MA 02215, Beth Israel Deaconess Medical Center/Harvard Medical School�Abstract TextBackground:Coronavirus-disease-2019 (COVID-19) is a potentially fatal multisystem inflammatory disease caused by the severe-acute- respiratory-syndrome-coronavirus-2 (SARS-CoV-2). Previous studies have reported immune cell exhaustion and dysfunction as hallmarks of severe COVID-19. Heightened levels of CD39, an ectonucleotidase key to immunoregulation that also defines exhausted T-cells, are detected in CD4 and CD8 T-cells during viral infection where they correlate with worse disease outcome.Methods:To gain insights into the pathways underlying these alterations, we performed a comprehensive transcriptome analysis of T-cell related gene pathways in PBMCs from 18 COVID-19 patients (6 convalescent, 6 with moderate disease and 6 with severe disease) and 6 healthy controls (HC); and in formalin-fixed autoptic tissue, obtained from liver, spleen, lung, kidney and heart of 5 COVID-19 cases and 2 non-COVID-19 controls. Analysis was performed using nCounter CAR-T characterization panel (NanoString). Results were confirmed by qPCR.Results:There are substantial gene alterations in COVID-19-impacted organs, including the liver, where upregulation of genes related to metabolic pathways like oxidative phosphorylation and glycolysis is noted. Akin to lung and kidney, COVID-19 liver displays marked decrease in the expression of T-cell-receptor (TCR) α, β and γδ variable genes. TRBV7-2, TRBV6-6 and TRAV9-1 are among the most downregulated TCR variable genes in COVID-19 liver. Reduced expression of TCR variable genes is also noted in PBMCs of severe COVID-19 patients, when compared with patients with moderate disease, convalescents and HC.Heightened CD39 transcripts are detected in liver, lung and spleen of COVID-19 patients as well as in PBMCs obtained from patients with severe disease where CD39 expression directly correlates with D-Dimer and prothrombin time levels. A similar trend is observed for STAT-3, and HIF-1α, transcription factors that regulate CD39. Notably, CD39 antisense RNA, a lncRNA that regulates CD39 at the post-transcriptional level, is markedly reduced in severe COVID-19 patients.Conclusion:Limited TCR repertoire and aberrant CD39 regulation may contribute to purinergic imbalance resulting in metabolic alterations at the organ level, like in the liver, and T-cell dysfunction. Strategies interfering with these purinergic alterations might be beneficial in preventing COVID-19 progression or in stabilizing those patients with severe disease. 



COVID+ patients with CLD 

Partially Retrospective and Prospective

Long-term clinical outcomes of patients with COVID-19 and 
chronic liver disease: US multicenter COLD study 

Aim 
To understand the long-term consequences 
of coronavirus 2019 (COVID-19) in patients 
with chronic liver disease diseases (CLD)

Methods

Aby E, et al., Abstract 71.

All the following lab parameters showed significant improvement after 
resolution of COVID-19.

Study Cohort

Implications
The acute liver injury and lymphopenia observed during COVID-19 resolved in most patients. However, 
we observed a high burden of morbidity with persistence of symptoms related to COVID-19, weight gain, 
and alcohol use. 

• 15 participating centers
• Median follow-up 364 days
• Total 321 patients

Multicenter

Follow-Up

Lab Parameters

Natural History

• Hospitalization rate during 
the follow up: 38.3% 
(n=123)
• Long COVID-19: 26.5% 
(n=85)
• Long-term mortality was 
7.1% (n=23)

Sequelae
• Alcohol Use: 24.3% (n=78) patients reported moderate to heavy alcohol use 
• Weight gain was noted in 32% (n=94) patients.

Vaccine Status: 70% had received COVID-19 vaccination

15 centers

Presenter
Presentation Notes
71Abstract 27896: LONG-TERM CLINICAL OUTCOMES OF PATIENTS WITH COVID-19 AND CHRONIC LIVER DISEASE: US MULTICENTER STUDY COLD STUDYAuthors: Dr. Elizabeth Aby1, Jenna L Gustafson2, Dr. Michael Daidone3, Dr. Raymond T Chung4, Sunny Sandhu5, Dr. Aalam Sohal5, Dr. Sameeha Khalid6, Dr. Marina Roytman7, Dr. Lee Varelas8, Dr. Akshata Moghe9, Dr. Ghady Moafa10, Dr. Nyan L Latt11, Dr.Rotonya M Carr12, Dr. Yedidya Saiman13, Dr. Andreea M Catana14, Dr. Ihab Kassab15, Dr. Vincent Chen16, Carly Rosenberg17, Dr. Jose D. Debes18, Dr. Atoosa Rabiee19, Dr. Veronica Nguyen20, Dr. Christina Gainey21, Dr. Kali Zhou22, Dr. Kenneth D. Chavin, MD, PhD23, Dr. Blanca Lizaola-Mayo24, Dr. Sonal Kumar25 and Dr. Renumathy Dhanasekaran26, (1)Gastroenterology and Hepatology, University of Minnesota, (2)Liver Center, GI Division, Massachusetts General Hospital and Harvard Medical School, Boston, Massachusetts, USA, (3)Medicine, MGH, (4)Department of Medicine, Massachusetts General Hospital, Harvard Medical School, Boston, U.S., (5)UCSF Fresno, (6)Internal Medicine, UCSF Fresno, (7)Division of Gastroenterology and Hepatology, UCSF Fresno, (8)University of Pittsburg, (9)University of Pittsburgh Medical Center Medical Center Health System, (10)Oschner Medical Center, (11)Division of Gastroenterology, Ochsner Health, (12)Crescenz VAMC and University of Pennsylvania Perelman School of Medicine, (13)University of Pennsylvania Perelman School of Medicine, (14)Beth Israel Deaconess Medical Center, (15)Internal Medicine, University of Michigan, (16)Division of Gastroenterology and Hepatology, University of Michigan, (17)University of Minnesota, (18)Division of Infectious Diseases and International Medicine, Medical School, (19)VA Medical Center, (20)University of Arizona, (21)Department of Gastroenterology and Hepatology, Keck School of Medicine of the University of Southern California, (22)Division of Gastrointestinal and Liver Diseases, University of Southern California, (23)University Hospitals Cleveland Medical Center, (24)Mayo Clinic, Arizona, (25)Gastroenterology and Hepatology, Weill Cornell Medicine, (26)Stanford University�Abstract TextBackground:Coronavirus disease 2019 (COVID-19) is associated with high morbidity and mortality in patients with chronic liver diseases (CLD). However, the long term consequences of coronavirus disease 2019 (COVID-19) in patients with chronic liver diseases (CLD) is not fully understood.Methods:We conducted a multi-center, observational cohort study, across 15 institutions in the United States (US) of adult patients with CLD who were diagnosed with COVID-19 before May 30, 2020, to evaluate their long-term clinical outcomes. We used the definition of ‘long COVID-19’ as symptoms which began at the time of COVID-19 diagnosis and have lasted for more than 12 weeks in the absence of another clear explanation.Results:Of the 321 patients in the study cohort (median age 59.0 years, 56% male), 80% (n=257) were followed for more than 6 months and median follow up was 364 days (range 31-450). In those who survived beyond 30-days, long-term mortality was 7.1% (n=23); with 3.1% (n=10) experiencing delayed COVID-19 related mortality with median time from COVID-19 diagnosis to mortality of 96 days [36- 254 days]). Hospitalization rate during the follow up period was 38.3% (n=123).Overall, 26.5% (n=85) of patients reported symptoms suggestive of 'long-COVID-19', including persistent dyspnea 11% (n=36), severe fatigue 9.8% (n=30), depression 7.2% (n=22), cough 6.2% (n=19), arthralgias 5.2% (n=16) or chest pain 3.6% (n=11). On multivariate analysis, severe COVID-19 requiring hospitalization (p=0.04; HR 1.8 [1.1-3.3]) predicted the occurrence of ‘long-COVID- 19’, but not age, gender, race, comorbidities, etiology or severity of CLD.All the following lab parameters showed significant improvement after resolution of COVID-19: AST (median peak->recovery, 58->29 IU/ml, p<0.0001), ALT (43->28 IU/ml, p<0.0001), alkaline phosphatase (99->89 IU/ml, p=0.05), bilirubin (0.9->0.7 mg/dl, p<0.0001), albumin (3.1->3.9 gm/dl, p<0.0001), INR (1.2-> 1.1, p<0.0001), creatinine (1.0-> 0.8 mg/dl, p=0.0002), WBC (7.5-> 6.6 mil/ml, p=0.01) and lymphocytes (1.1->1.7 mil/ml, p<0.0001).Despite carrying a diagnosis of CLD, 24.3% (n=78) patients reported moderate to heavy alcohol use after recovery from COVID-19; of whom 18% (n=14) reported new or worsening alcohol use, and 18% (n=14) had alcohol related medical complications. Weight gain was noted in 32% (n=94) patients; with a median weight gain of 10 pounds (range 1-70).Vaccine status was available for 64% (n=205) patients of whom 70% (n=142) had received the COVID-19 vaccine; 48% (n= 99) had received both doses.Conclusion:Our large, multicenter study of long-term follow up of patients with CLD and COVID-19 sheds light on the natural history of COVID-19 sequelae in patients with CLD. The acute liver injury and lymphopenia observed during COVID-19 resolved in a majority of patients. However, we observed a high burden of morbidity with persistence of symptoms related to COVID-19, weight gain, and alcohol use. 
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Delayed and suboptimal response to two doses of SARS-CoV-2 mRNA vaccine 
in European patients with compensated and decompensated cirrhosis of 
different aetiologies: interim analysis
Hypothesis and Aim
SARS-CoV-2 mRNA vaccines have been approved to prevent SARS-CoV-2 infection, with a
reported efficacy of 95% in the general population, but response in patients with cirrhosis is
still unknown.
Methods
• Prospective study to assess humoral and cellular response to vaccine in patients with

cirrhosis compared to healthy controls according to previous SARS-CoV-2 infection.
• SARS-CoV-2 IgG antibodies directed against the Spike-protein and Nucleocapside (anti-S

and anti-N Ab) were tested at baseline, 21 days after the first dose (V1) and 21 after the
second dose (V2).

• Healthy volunteers were tested at the same timepoints.
• In 13 unselected patients with cirrhosis, the cellular response to vaccine has been studied

and compared to controls by quantification of IFN-g and IL-2 production.
• Side effects after vaccination were collected
Main Findings
• 182 patients with cirrhosis

age 61 years, 75% males, 59% viral-related cirrhosis, 74% Child-Pugh A, 31% HCC, 
15% enlisted for liver-transplantation, 16% with a previous SARS-CoV-2 infection

• 38 healthy controls (31% with a previous SARS-CoV-2 infection)
Conclusions
In patients with cirrhosis, specifically in those with advanced disease, response to SARS-CoV-2 
vaccines was delayed and suboptimal compared to the general population 

Humoral response to SARS-CoV-2 vaccination at V1 and V2 time-point in healthy controls and 
patients with cirrhosis stratified according to previous SARS-CoV-2 infection

Humoral response to SARS-CoV-2 vaccination at 
V1 and V2 time-point in cirrhosis, w/out 

previous COVID-19, according to Child-Pugh

Longitudinal evaluation of Spike T cell
response in cirrhotics vs. healthy individuals

Patients with HCC and undetectable anti-S Ab
after V1 had significantly lower anti-S Ab titres
after V2

Iavarone M, et al., Abstract LO11.
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LO11Abstract 31494: DELAYED AND SUBOPTIMAL RESPONSE TO TWO DOSES OF SARS-COV- 2 MESSENGER RNA VACCINE IN EUROPEAN PATIENTS WITH COMPENSATED AND DECOMPENSATED CIRRHOSIS OF DIFFERENT AETIOLOGIES: INTERIM ANALYSISAuthors: Dr. Massimo Iavarone1, Dr. Giulia Tosetti2, Dr. Floriana Facchetti1, Dr. Matilde Topa1, Dr. Andrea Lombardi3, Dr. Roberta D'Ambrosio1, Dr. Elisabetta Degasperi1, Dr. Alessandro Loglio1, Dr. Chiara Oggioni4, Alessandra Bandera5, Prof. Ferruccio Ceriotti6, Prof. Andrea Gori7, Prof. Antonio Bertoletti8 and Prof. Pietro Lampertico9, (1)Division of Gastroenterology and Hepatology, Foundation Irccs Ca’ Granda Ospedale Maggiore Policlinico, (2)Division of Gastroenterology and Hepatology, Fondazione Irccs CA Granda Ospedale Maggiore Policlinico DI Milano, (3)Fondazione Irccs Ca Granda Ospedale Maggiore Policlinico, (4)Quality and Patient Safety Unit, Irccs Humanitas Research Hospital, (5)Fondazione Irccs CA Granda Ospedale Maggiore Policlinico, (6)Clinical Laboratory, Foundation Irccs Ca' Granda Ospedale Maggiore Policlinico, (7)Division of Infectious Diseases, Foundation Irccs Ca’ Granda Ospedale Maggiore Policlinico, (8)Duke-Nus Medical School, (9)CRC “a. M. and a. Migliavacca” Center for Liver Disease, Department of Pathophysiology and Transplantation, University of Milan, Italy�Abstract TextBackground: SARS-CoV-2 mRNA vaccines have been approved to prevent SARS-CoV-2 infection, with a reported efficacy of 95% in the general population, but response in patients with cirrhosis is still unknown.Methods: We conducted a prospective study to assess humoral and cellular response to vaccine in patients with cirrhosis compared to healthy controls according to previous SARS-CoV-2 infection. SARS-CoV-2 IgG antibodies directed against the Spike-protein (anti- S Ab) were tested at baseline, 21 days after the first dose, 21 after the second dose. Healthy volunteers were tested at the same timepoints. In 13 unselected patients with cirrhosis (2 with previous COVID-19), the cellular response to vaccine has been studied and compared to controls by quantification of IFN-g and IL-2 production. Side effects after vaccination were also reported.Results: 182 cirrhotics were enrolled: age 61 years 75% males, 59% viral-related cirrhosis, 74% Child-Pugh A, 31% HCC, 15% enlisted for liver-transplantation, 16% with a previous SARS-CoV-2 infection. 38 healthy subjects were also enrolled, 31% with previous exposure to SARS-CoV-2. After the first dose of vaccine, anti-S Ab titres were significantly lower in patients with cirrhosis than in controls [22.8 (0.4-12,500) U/mL vs 84.75 (0.4-12,500) U/mL, p=0.0001], findings confirmed in the subgroup of patients without previous SARS-CoV-2: 13.9 (0.4-12,500) U/mL vs 43.1 (0.4-345) U/mL, p=0.001]. After the second dose of vaccine, anti-S Ab titre was significantly lower in patients with cirrhosis without previous SARS-CoV-2 infection compared to controls [1,034 (0.4-12,500) U/mL vs 1,520 (259-12,500) U/mL, p=0.05]. Among patients without previous SARS-CoV-2, those with decompensated cirrhosis, HCC and undetectable anti-S Ab after first dose had significantly lower anti-S Ab titres after the second dose of vaccine [637 (0.4- 12,500) U/mL vs 1,377 (0.4-12,500) U/mL, p=0.01; 1,116 (0.4-7,500) U/mL vs 1,810 (0.4-12,500) U/mL, p=0.02; 469 (0.4-4,780) U/mLvs 3,908 (91.7-12,500) U/mL, p<0.0001; respectively]. The evaluation of the spike-specific T cell response after the first and second dose indicates that patients with cirrhosis mount a weaker IFN-g and IL-2 response compared to healthy subjects (Figure 1). No serious adverse events were reported.Conclusion: In patients with cirrhosis, specifically in those with advanced disease, response to SARS-CoV-2 vaccines was delayed and suboptimal compared to the general population.� 
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