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Abstract

Purpose of Review Advanced liver disease is a leading cause of non-AIDS-related morbidity and mortality in persons with
HIV on antiretroviral therapy. As a result, persons with HIV are increasingly seeking liver transplantation.

Recent Findings With the availability of direct-acting antiviral hepatitis C therapies, there has been a shift in the indications
for liver transplantation in persons with HIV, with non-alcoholic fatty liver disease now the leading indication over hepatitis
C infection. Additionally, liver transplant outcomes have improved in persons with HIV-hepatitis C co-infection persons
with HIV. Preliminary results of HIV-to-HIV liver transplantation show acceptable results although rates of post-transplant
infections and malignancies are areas of concern.

Summary Future studies of liver transplantation in persons with HIV should focus on long-term outcomes, especially in
the context of steatohepatitis and co-existing morbidities like diabetes, hyperlipidemia, and cardiovascular disease and other
prevalent diseases in an aging population.

Keywords Human immunodeficiency virus - Hepatitis C virus - Hepatitis B virus - Liver disease - Non-alcoholic fatty liver
disease - Liver transplantation

Introduction Before the availability of potent ART, HIV was an abso-

lute contraindication for liver transplantation (LT) because

In the era of highly effective antiretroviral therapies (ART),
mortality and opportunistic complications have declined
dramatically in persons living with HIV (PWH), making
HIV infection a chronic, manageable illness [1, 2]. With
increased life expectancy and an aging demographic, liver
disease, among other co-morbid medical conditions, has
become a leading cause of morbidity and mortality in PWH
[3,4].
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of the inability to suppress HIV viremia, prevent opportun-
istic infections and progression to AIDS, and poor post-
transplant survival [5-8]. With combination ART, the medical
and surgical communities could reconsider organ transplan-
tation as a life-saving therapy for PWH and advanced liver
disease (ALD). Beginning with the results of observational
studies across US and European transplant centers [9-12],
accumulating evidence has demonstrated the feasibility of
transplantation in this population and, ultimately, established
LT as the standard of care for PWH with ALD. Further
advances in HIV and hepatitis C therapies have improved the
post-transplant management and outcomes of LT recipients
with HIV and HIV/hepatitis C (HCV) co-infection.

This review focuses on the current landscape of LT for
PWH, highlighting (1) the impact of direct-acting antiviral
(DAA) HCYV therapies on the epidemiology of liver disease
in those seeking LT and post-transplant outcomes in HI'V-
HCYV co-infected liver recipients, (2) improvements in post-
transplant management of liver recipients with HIV with
the availability of newer ART agents, and (3) expanding
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opportunities for PWH as organ donors and recipients
with the use of HIV-positive livers for transplantation. The
authors also provide a framework for the pre- and post-
transplant management of LT recipients with HIV.

Indications for and Trends in Liver
Transplantation in Persons with HIV

With increasing life expectancies resulting from highly
effective ART, chronic liver disease has emerged as one of
the most common causes of hospitalizations and the second
leading cause of death in PWH, now accounting for 13% of
deaths [4, 13]. There are multiple etiologies of liver disease
in PWH, and numerous disease processes within a given
patient may co-exist.

In persons with viral hepatitis, HIV infection accelerates
the progression to liver fibrosis and cirrhosis [14, 15]. Until
recently, advanced liver disease caused by chronic viral hep-
atitis C and B infections was the principal reason for seeking
LT in PWH [16¢]. Because of overlapping risk factors for
acquisition, there is a disproportionate burden of hepatitis
C and hepatitis B virus (HBV) infections in PWH. The esti-
mated global prevalence of HCV is 2.4% in PWH; the popu-
lations with the highest prevalence of HIV-HCV co-infection
are men who have sex with men (MSM), with reported rates
of 20 to 30% and persons who inject drugs (PWID), with
rates up to 95% [17-20]. The global prevalence of HIV-
HBYV co-infection is 6.1%, with the highest prevalence rates
in sub-Saharan Africa and Southeast Asia and those with
PWID, MSM, or multiple sex partners as a risk factor [15,
21]. Hemophilic patients are a unique population seeking LT
with a high burden of HIV, HBV, and HCV, mainly due to
the use of pooled donor plasma-derived factor concentrate
before 1984 [22, 23].

Non-alcoholic fatty liver disease (NAFLD) is common in
the general population and PWH and an increasingly frequent
indication for LT. In the setting of HIV, the direct effects of
the virus, metabolic abnormalities, adipose tissue dysfunc-
tion, mitochondrial toxicity from older ART agents, immune
activation and dysregulation, and microbial translocation may
contribute to the development of non-alcoholic steatohepa-
titis (NASH) [24e]. Accordingly, the reported prevalence of
HIV-related non-alcoholic steatohepatitis ranges from 20 to
63%, with up to 63% having hepatic fibrosis [25-29].

Apart from their adverse metabolic effects and associa-
tion with hepatic steatosis, ART contributes to the develop-
ment of advanced liver disease through direct hepatotoxic-
ity, hypersensitivity reactions, and immune reconstitution
phenomena [30]. Mitochondrial toxicity is especially seen
with the older nucleoside reverse transcriptase inhibitors,
didanosine and stavudine [30], but is rare with newer agents.
Mitochondrial toxicity remains relevant because its effects
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may persist in long-term survivors of HIV who seek LT.
Additionally, some authors have reported nodular regenera-
tive hyperplasia as a cause of non-cirrhotic, cryptogenic liver
disease in PWH; a distinguishing feature of these cases was
prolonged exposure to didanosine with or without hydroxyu-
rea and stavudine [31, 32].

Immune-mediated phenomena are well-described causes
of hepatoxicity in PWH. Rapid immune reconstitution, most
notably when ART is initiated in the setting of chronic HBV
infection, may result in significant liver injury. Also, hypersen-
sitivity reactions, which can be severe, occur in the weeks fol-
lowing initiation of nevirapine, abacavir, and amprenavir [30].

The risk of liver injury from ART is highest in those with
underlying liver disease chronic viral hepatitis [30, 33].
Also, alcohol use and other non-HIV-related causes of liver
disease may occur as primary or exacerbating factors to the
development of end-stage liver disease. Finally, hepatocel-
lular carcinoma can further complicate the course of ALD,
regardless of the underlying etiology of liver disease.

Contemporary ART agents pose less risk for liver injury.
For example, abacavir hypersensitivity is now avoided by
testing for the presence of the HLA-B*5701 allele before ini-
tiating therapy [34]. The newer non-nucleoside reverse tran-
scriptase inhibitors, etravirine, rilpivirine, and doravirine,
have much more favorable hepatoxicity profiles than nevi-
rapine and efavirenz [35¢]. Reports of liver injury related
to the integrase strand inhibitors, raltegravir, dolutegravir,
and elvitegravir are also uncommon [35¢]. Protease inhibi-
tors, however, require hepatic monitoring in persons with
underlying liver disease. In a recent analysis performed by
investigators of North America AIDS Cohort Collaboration
on Research and Design (NA-ACCORD), boosted protease
inhibitor regimens including atazanavir or darunavir were
associated with the development of end-stage liver disease
[36].

In an analysis of United Network for Organ Sharing and
Organ Procurement and Transplantation Network (UNOS/
OPTN) registry data from 2008 to 2018, investigators identi-
fied important trends in LT for PWH. Over this period, PWH
accounted for 0.6% of LT in the USA. There were significant
increases in the number of transplants performed over time,
with 22 and 63 LT procedures performed in 2008 and 2018,
respectively. The number of transplant centers performing
LT in PWH also increased over the same period [16e].

The same study demonstrated a significant shift in the
indications for LT in PWH over time. With the availability
of DAA for HCV, the number of PWH seeking LT for HCV
declined over the study period. From 2008 to 2017, HCV
was the leading indication for LT in PWH, whereas NASH
as the reason for LT increased significantly over time and
became the leading indication in 2018 [16e]. International
data has also confirmed this trend in HCV as the leading
indication for LT [37].
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Outcomes After Liver Transplantation

In the pre-HCV DAA era, the outcomes of PWH who
underwent LT differed widely according to the indica-
tion for transplant. For example, there were early reports
of successful results of LT in those with HIV-HBV co-
infection, including persons with HBV viremia and lami-
vudine-resistant virus. In a single-center French report,
investigators reported 100% cumulative graft and patient
survival in 13 LT recipients with HIV-HBV co-infection
after a mean follow-up of 32 months [38]. In a prospective
multicenter US study, in the setting of passive prophylaxis
with hepatitis B immunoglobulin and antiviral therapy,
both graft and patient survivals were not significantly dif-
ferent in LT recipients with HIV-HBV co-infection and
HBYV mono-infection, with 1- and 3-year graft and patient
survival of 85% and 100% (p =0.09), respectively [9].
Lifelong prophylaxis is recommended due to the frequency
of breakthrough HBV viremia [39].

Before DAA regimens for HCV infection, the transplant
outcomes of persons with HIV-HCV co-infection were
problematic, with significantly lower graft and patient
survival rates than HCV-mono-infected controls [10-12,
40-44]. Estimates of 1-, 3-, and 5-year graft survival for
persons with HIV-HCV co-infection ranged from 52 to 86%,
45 to 60%, and 31 to 45%, respectively, while HCV mono-
infected controls ranged from 57 to 88%, 50 to 62%, and 33
to 58%, respectively. HCV-related progressive liver disease,
severe infections, and sepsis contributed to poor outcomes.
In the NIH-sponsored US multicenter observational study,
predictors of graft loss in recipients with HIV-HCV co-
infection included older donor age (HR 1.3), HCV antibody-
positive donor (HR 2.5), body mass index less than 21 kg/
m?2, and combination liver and kidney transplants (HR 3.8).
The authors suggested that these factors should be consid-
ered when selecting appropriate candidates and donors in
persons with HIV-HCV co-infection [10].

In the recent US UNOS/OPTN registry data analy-
sis, overall LT outcomes improved over time, and 1- and
3-year graft survival rates of PWH were similar to HIV-
uninfected LT recipients, 85.5% and 73.0% vs. 89.7% and
81.9%, respectively. One- and 3-year patient survival rates
were also similar, 87.9% and 77.5% vs. 91.9% and 84.6%,
respectively, for LT with and without HIV. Over time and
mirroring trends in HCV mono-infection population [45],
LT outcomes are improving for persons with HIV-HCV
co-infection over time. In the USA, from 2008 to 2018, the
1- and 3-year graft survival rates were 84.9% and 69.0%
vs. 89.1% and 79.3% for LT recipients with HIV-HCV
co-infection and HCV mono-infection, respectively. The
1- and 3-year patient survival in LT recipients with HIV-
HCYV co-infection vs. HCV mono-infection, 87.8% and

72.5% vs. 91.2% and 81.8%, respectively. However, in a
sub-analysis of LT performed in persons with HCV after
the availability of HCV DAA (2014-2018), the difference
in 1- and 3-year patient survival between those with and
without HIV was no longer significant, 91.1% and 84.2%
vs. 93.0% and 86.4% [16¢]. Other investigators in the USA
have demonstrated that rates of graft failure after LT in
persons with HIV-HCV co-infection are not significantly
different than in persons without HIV and HCV infection
[46]. A combined data analysis of European and US trans-
plant registries showed similar results [37].

LT recipients with HIV and non-viral indications appear
to have excellent post-transplant outcomes. Persons with
HIV have similar results to those with HIV when undergo-
ing LT for NASH [16¢]. Also, persons with HIV and hepa-
tocellular carcinoma, regardless of the presence of viral
hepatitis as an additional indication for LT, have similar
post-transplant outcomes in terms of HCC recurrence and
patient survival [47, 48].

HIV-to-HIV Transplantation

The passage and implementation of the HIV Organ Policy
Equity (HOPE) Act put safeguards in place to conduct
and monitor outcomes in HIV-to-HIV transplantation in a
research setting using well-defined donor eligibility require-
ments at transplant centers with experience in HIV and
transplantation [49]. While expanding the potential pool of
donor organs for PWH, the HOPE Act also represents an
opportunity to eliminate stigma by legalizing organ donation
from donors with HIV to PWH.

Transplantation utilizing liver allografts infected with
HIV poses theoretical risks such as the transmission of
antiretroviral-resistant or CXCR4-tropic virus and latent or
unrecognized opportunistic pathogens and malignancies.
Poor organ quality is another concern because of the high
prevalence of liver disease in PWH [50, 51]. For this rea-
son, the HOPE Act requires pre-implantation donor organ
biopsies. While there are no restrictions regarding donor
CD4 T cell count or HIV viremia, transplant clinicians must
exercise caution when accepting organs from donors with
active viremia and low CD4 T cell count, especially donors
with a pre-donation diagnosis of HIV or prior ART. Donors
with these features are more likely to have pre-existing ART
antiretroviral resistance or opportunistic infections. The risks
to the recipient may be minimized by scrutinizing details of
donor HIV treatment and medical history. Donor HIV resist-
ance genotyping is essential for early post-transplant ART
modifications if resistance is identified. Finally, donors with
active opportunistic infections are not eligible for transplan-
tation under the HOPE Act.
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As of September 2020, 24 US transplant centers have con-
ducted 223 HIV-to-HIV transplants under the HOPE Act,
including 170 kidney and 53 liver transplants [52]. Results of
kidney transplantation, both early results in the US and longer-
term results in South Africa, are favorable [53-55]. Experi-
ence with LT is growing, and US investigators conducting a
multicenter pilot study recently reported the outcomes of 24
HIV-to-HIV LT recipients (HIV D+/R +) compared to 21 liver
recipients with HIV who received HIV-negative organs (HIV
D—/R+) after a median follow-up of 23 months [56e]. The
most frequent indication for transplant was HCV infection in
56%, and the median duration of HIV infection in recipients
was 23 years. Post-transplant, only one HIV D+ /R +recipi-
ent required a modification of ART due to clinically suspected
HIV resistance in the donor. Allograft rejection rates were
similar in the HIV D+/R +and HIV D —/R +recipients. HIV
D+ /R +recipients also had a higher incidence of hospitaliza-
tions for infections, albeit not traditional AIDS-related condi-
tions. The 1-year survival was 83.3% vs. 100% in HIV D+/R +v
HIV D —/R +recipients, respectively, and the causes of death
in the HIV D+/R + group included an early post-transplant
cardiac arrest, graft ischemia and sepsis, pulmonary hyperten-
sion and sepsis, parotid gland carcinoma, and allograft rejection
attributed to medication non-adherence. The remaining death
was attributed to donor-derived HHV8-associated lymphoma
and visceral Kaposi sarcoma (KS), and two additional HIV
D +/R +recipients with HHV8-seropositive donors developed
post-transplant KS. An NIH-sponsored multicenter trial of HIV-
to-HIV LT (Clinical Trial Identifier: NCT03734393) is currently
enrolling and expected to provide clarity on infection and cancer
risks in HIV D +/R +liver recipients.

While cases of transient HIV superinfection have
occurred after both HIV-to-HIV kidney and LT, no instances
of sustained or multi-drug resistant HIV superinfection
have been reported [55, 57, 58]. Additionally, in a subset of
the US multicenter study participants, none of the 17 HIV
D+ /R +kidney and liver recipients tested had evidence of
HIV superinfection by next-generation sequencing of pol
and gp41 using proviral DNA and viral RNA from serial
donor and recipient samples and analysis of direct sequences
and neighbor-joining phylogenetic trees [59].

Clinical Management Issues in Liver
Transplant Candidates and Recipients
with HIV

Eligibility Criteria for Liver Transplantation
in Persons with HIV

Patients with HIV and ALD require specialized care at

medical centers with expertise in managing end-stage and
decompensated liver disease and LT. Centers may vary in
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the candidacy requirements for transplantation. Clinical
trial experience and recent guidelines suggest that opti-
mal candidates for LT are patients with suppression of
HIV viremia on therapy, CD4 T cell count > 100 cells per
pL, no active opportunistic infection or malignancy, and
have the ability to have close follow-up for management of
immunosuppressive therapy. Candidates must have dem-
onstrated adherence to ART, a notable exception being
persons with decompensated liver disease who cannot tol-
erate ART. In this situation, the HIV provider must predict
viral suppression with an ART regimen post-transplant
[39, 60]. These criteria also meet eligibility for HIV-to-
HIV transplantation under the HOPE Act [49, 56¢].

For candidates with HIV-HCV co-infection, special-
ists can weigh the risks and benefits of HCV DAA treat-
ment before transplantation. If treatment can be safely
delayed, the option of utilizing HCV organs followed by
post-transplant treatment increases the pool of available
organs for transplant. Whether administered before or after
transplant, excellent HCV treatment outcomes have been
achieved with DAA therapy [61-63]. When evaluating
HCV-coinfected persons for LT, it is important to weigh
factors predictive of liver allograft and patient survival
[10].

Vaccinations

Persons living with HIV, regardless of transplant status,
require vaccinations against tetanus, COVID-19, annual
influenza, hepatitis A, hepatitis B, Meningococcus sero-
group A, C, W, Y, and pneumococcal vaccines [64]. Before
transplant, candidates should have screening serologies
for vaccine-preventable infections, including hepatitis A
antibody, hepatitis B surface antibody (HBsAb), hepati-
tis B surface antigen (HBsAg), hepatitis B core antibody
(HBcAD), and measles, mumps, and rubella (MMR) anti-
bodies. These results can guide the immunization plan.
Patients with a CD4 T cell count > 200 cells per pL are
candidates for MMR vaccination if unvaccinated or non-
immune; MMR, attenuated live virus vaccine, is contrain-
dicated in advanced HIV infection [65, 66]. For PWH
with no evidence of hepatitis B immunity or exposure, a
high-dose three-vaccine hepatitis B series should be given
[67]. Patients who are HBcAb-positive, but HBsAb- and
HBsAg-negative, should receive a single standard dose
of hepatitis B vaccine with repeat HBsAb testing [68]. If
HBsAD is negative on repeat testing, the high-dose three-
vaccine HBV series should be administered. We also rec-
ommend that patients who need transplants emergently to
not receive any live vaccines, as there is a risk for disease
in the setting of profound immunosuppression with less
risk incurred in less severely immunosuppressed persons
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[69, 70]. Meningitis B and Haemophilus influenzae B vac-
cines should be administered if a splenectomy or splenic
embolization is planned.

The recombinant zoster vaccine can be considered before
transplant, especially in those > 50 years of age; additionally,
this vaccine is FDA approved for persons > 18 years of age
who will be at increased risk of herpes zoster due to planned
or current immunosuppressive therapy [64], and there is
data to support its use in varicella-seronegative transplant
recipients [71]. Finally, vaccination against human papil-
lomavirus (HPV) is currently recommended for PWH until
age 26 years, after which age-shared decision-making should
be done regarding this vaccine series. We recommend HPV
vaccination for all those who intend to undergo LT, primar-
ily due to its implications in HPV-related cancers [72].

MSM Health

Transplant centers that perform LT in PWH must engage in
culturally competent care for MSM and provide transplant
care within the context of the specialized healthcare needs
of this population. MSM is a broad term that encompasses
transgender men, cisgender men, and individuals who are
assigned male at birth. MSM includes any member of the
group above having sex with another member of this group,
regardless of the individual’s self-identified sexual orienta-
tion. Persons who report male-to-male sexual contact are
disproportionately affected by HIV and accounted for nearly
70% of new HIV infections in the USA from 2015 to 2019
[73]. And so, many PWH seeking LT report this risk factor
for HIV acquisition.

The MSM population has had a notable increase in sexu-
ally transmitted infection (STI) rates over previous years and
benefits from regular STI testing [74]. Thus, as part of the
pre-transplant evaluation process, we recommend a thorough
sexual history—including gender identity and gender identity
of sexual partners and types of sexual intercourse in which
the candidate engages. STI screening should be performed
based on this information, with continued re-evaluations
throughout the post-transplant period as indicated.

Similarly, rates of substance use in MSM and other sexual
minority groups are higher than in men who do not identify
as gay or bisexual [75]. Substance use should be assessed
before and after transplant as drug use can portend poorer
outcomes after LT and lead to poor ART adherence and STI
acquisition [76-79].

Finally, we recommend that an anal pap smear be per-
formed in men who report anal receptive intercourse or his-
tory of anal warts during the pre-transplant evaluation and
intermittently post-transplant [80]. These pap smears should
be performed with reflex to genotyping [81]. Abnormal pap
smears should result in referral to a colorectal surgeon or

a specialist in high-resolution anoscopy [82]. Prospective
longitudinal studies related to anal cancer screening post-
transplant are still in need; however, transplant patients are
at higher risk, and the additive roles of immunosuppression
and HIV on the development of HPV-related cancers deserve
further study [83].

Pharmacologic Considerations with ART
and Immunosuppression

Due to the importance of antirejection medications, thera-
peutic drug monitoring is required; drug-to-drug interactions
between antirejection medications and ART may require
adjustment of immunosuppression or the ART regimen.
These interactions have been discussed in other works; how-
ever, a few key drugs and interactions will be discussed here
[39, 84, 85]. Transplant providers should be mindful of these
interactions and issues, as treatment experienced by PWH
may have limitations in ART for viral suppression. Liver
toxicity associated with these agents is outlined in Table 1.

Regimens containing integrase strand transfer inhibitors
(INSTI) are the favored therapies for both transplant and
non-transplant PWH [39, 86]. Bictegravir, dolutegravir,
and raltegravir are metabolized through the liver’s uridine
diphosphate glucuronosyltransferase 1A system [87]. As a
result, there are clinically insignificant interactions with the
calcineurin inhibitors. Small case reports evaluating the use
of raltegravir have found that it is generally well tolerated
and effective to use in the setting of LT with minimal side
effects [88—90]. Due to its high barrier to resistance and its
once-a-day dosing, dolutegravir is the favored INSTI [84,
91].

Whereas pre-transplant regimens containing INSTT are gen-
erally maintained post-transplant, pre-transplant regimens con-
taining protease inhibitors (PI) should be altered if possible.
PI inhibit cytochrome P450 3A4 (CYP3A4) enzyme, which in
turn alter the pharmacokinetics of immunosuppressants such
as calcineurin inhibitors and mTOR inhibitors. Complicat-
ing matters, ritonavir, a PI, may be used as a pharmacologic
enhancer to increase ART levels in treatment experienced indi-
viduals. However, the use of ritonavir-boosted regimens in LT
recipients has been associated with episodes of acute renal
failure from high cyclosporine or tacrolimus levels [92, 93].
We favor avoidance of boosted regimens when possible. When
not possible, cobicistat is the booster of choice—it is strictly a
CYP3A inhibitor without other enzymatic collateral seen with
ritonavir [94]. Regardless, PWH on boosted regimens need
immunosuppression levels monitored exceptionally closely.
Post-transplantation, in the event a PWH is transitioned off a
boosted regimen, it should be done in coordination with the
transplant center. Failure to do so may result in rejection from
underdosing of immunosuppressive agents [95].
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Table 2 Post-transplant laboratory monitoring of persons with HIV after liver transplantation (adapted from [86])

Laboratory test Timing or frequency of testing

Baseline Every Every 6 months Every ART failure or modification Clinical
3-6 months 12 months indication®

CD4 T cell count X X X X
HIV viral load X X X X
HIV resistance testing” X X X
HLA-B*5701 phenotyping X

if planned use of abacavir
Tropism testing X

if planned use of maraviroc
Hepatitis B serology X Need for repeat testing and testing interval depends on hepatitis diagnosis history, donor status,
Hepatitis C serology X and at-risk behaviors
CBC with differential X X X X
Basic chemistry X Frequency of chemistry panels is determined by routine post-liver transplant monitoring proto-
Hepatic chemistry X cols
Urinalysis X X X X

if on tenofovir

Lipid profile X X

#Consider more frequent testing during the early post-transplant period, with allograft rejection episodes, and with changes and intensification of

immunosuppressive therapy

®Clinicians should obtain prior HIV resistance testing results. HIV resistance genotyping should be performed if viremic at baseline or if break-
through viremia occurs post-transplant. HIV proviral DNA resistance genotypic testing should be considered for aviremic patients without prior

resistance testing

Clinical Monitoring and Care of Persons with HIV
Before and After Organ Transplantation

HIV providers are vital members of the transplant team,
readying patients for transplant, optimizing and managing
HIV therapies, and monitoring HIV infection and for poten-
tial opportunistic complications in the post-transplant period.
Table 2 outlines the recommended frequency of lab monitor-
ing in PWH after organ transplantation, incorporating HIV
guidelines and the authors’ interpretation of the guidance for
organ recipients with HIV [86]. Frequent monitoring of CD4
T cell counts and HIV viral load is warranted early in the
post-transplant period, in the setting of allograft rejection, and
when immunosuppressive therapy is modified or intensified.
Additionally, aging PWH are at risk for multiple non-AIDS
comorbidities [96], and regular monitoring for and treatment
of diabetes mellitus, hyperlipidemia, cardiovascular disease,
and malignancy is required.

When optimizing ART before transplant, every effort
should be made to obtain the results of prior HIV resistance
testing. If previous resistance testing results are unavailable
and the patient is virally suppressed, especially if a patient is
listed for HOPE organs, the authors recommend resistance
genotyping using HIV proviral DNA to guide ART modifi-
cations [97]. Post-transplant, whenever feasible, clinicians
should avoid protease inhibitor- and cobicistat-based ART

@ Springer

regimens that result in supratherapeutic calcineurin inhibitor
levels [98]. Often the same ART regimen may be continued.
However, clinicians must be cognizant of frequent fluctuations
in kidney function that may require regular ART dose adjust-
ments, especially early in the post-transplant period. In addi-
tion, HIV clinicians should avoid, when possible, or closely
monitor patients after starting agents that may compromise
liver function (Table 1) [30, 35e, 86, 99]. Because of complex
drug interactions, HIV providers must communicate with the
transplant center whenever a change in ART is contemplated.

Conclusion

With advances in HIV and HCV therapies, PWH have
improved outcomes after LT but require multidisciplinary
care to optimize post-transplant health. Still, persons
with HIV and ALD have are less likely to receive LT and
have higher waitlist mortality than persons without HIV
[100, 101]. Even with growing transplant center experi-
ence, PWH face barriers to LT, with HIV considered an
absolute (28.1%) or relative contraindication (31.6%) of
surveyed US transplant centers [102]. To improve the man-
agement and outcomes of ALD in this population, it is
important to clarify the barriers to transplantation further
and disseminate emerging data demonstrating improved
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outcomes after LT. Future studies should focus on long-
term outcomes, especially in the context of NASH and
co-existing morbidities like diabetes, hyperlipidemia, and
cardiovascular disease and other prevalent diseases in
aging PWH. HIV-to-HIV transplantation offers increased
access to organ transplantation and donation, but while
preliminary results are encouraging, short- and long-term
results are needed before broader implementation of the
HOPE Act for LT.
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