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Summary 

Background: Liver Transplantation (LT) is the defi nitive treatment for Autoimmune Hepatitis 
(AIH) in patients with decompensated cirrhosis, liver failure and hepatocellular carcinoma. 
Outcomes of LT in AIH among black-Africans are not well-defi ned. We performed a single-center 
retrospective-review of adult LT patients. The study period was from 1st August 2004-31st August 
2019. The primary aim was to document 1- & 5- year patient and graft survival. A secondary aim 
was to compare the survival of black-Africans to Caucasians. Data was analyzed using survival-
analysis. 

Results: A total of 56 LT were performed for AIH. Sixty-seven percent (n = 38/56) had 
confi rmed AIH on explant histology. Of these, the majority i.e., 79% (30/38) were female and 21% 
(8/38) were male. There were equal numbers of black-African 42% (n = 16/38) and Caucasian 
42% (n = 16/38) patients. Rejection was four-times higher in black-Africans as compared to 
Caucasians. Forty-four percent (n = 17/38) had an acute rejection episode and 13% (5/38) had 
chronic rejection. Recurrence was found in four black-African females. Post-LT patient survival 
at 1- and 5- years was 86.5% and 80.7%, and graft survival was 94% and 70.8% respectively. 
The 5- year patient survival was insignifi cantly lower for black-Africans (73.9%) as compared to 
Caucasians (83.7%) (p - value 0.26, CI 6.3 - 12.2). Five-year graft survival was signifi cantly lower 
among black-Africans (55%) as compared to Caucasians (84.8%) (p - value 0.003 CI 3.8 - 8.1)

Conclusion: Black-Africans had a four-fold higher rate of rejection compared to Caucasians. 
Recurrent AIH was only found in patients of black ethnicity. Similar 1- & 5- year patient survival 
rates were observed between the two ethnicities. The 5-year graft survival among black-Africans 
was signifi cantly lower than Caucasians.

limited for the South African population. In a single tertiary 
care centre study in South Africa, 11% of patients with AIH 
required LT [6].

The exact pathogenesis of AIH is unknown, however, 
genetic predisposition, molecular mimicry and an imbalance 
between effector and regulatory immunity are key pathogenic 
components for disease development [7-9]. Recently Human 
Immunode iciency Virus (HIV) infection has been implicated 
as a possible cause of AIH in genetically susceptible 
individuals. This is an observation based on individual case-
reports and reviews [10,11]. Larger studies are needed to 
support this observation.

Introduction
Liver Transplantation (LT) is a highly successful mode of 

treatment for Autoimmune Hepatitis (AIH) with good patient 
and graft survival rates [1]. Most of the current published 
data is however, limited to the Caucasian population. 

AIH is characterized by progressive, immune mediated 
destruction of the hepatocytes [2]. It has a female 
preponderance and occurs in individuals of all ages [3]. The 
prevalence is 31 cases per 100,000 population [2,3]. AIH 
represents 4% - 6% of all adult LT in the United States and 
Europe [1,4,5]. Epidemiological data on the condition is 
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The diagnostic International Autoimmune Hepatitis 
Group (IAIHG) scoring system is validated in the diagnosis 
of AIH in the pre-transplant setting. Due to the presence 
of similar antibodies in other autoimmune liver diseases, 
histology along with characteristic clinical and biochemical 
indings remains the mode of diagnosis [7].

Patients with treated AIH do not have a normal life 
expectancy [12]. However, LT for AIH is associated with 
good outcomes, reaching survival rates at 1- and 5- years of 
approximately 90% and 80%, respectively. According to a 
European LT registry, the 5-, 10- and 15-year survival rates of 
patients after LT for AIH were 79.4%, 70.8% and 60.3% with 
graft survival rates of 73.2%, 63.4% and 47.3%, respectively 
[13]. A study from Germany reported a 78.2% 5-year survival 
rate post LT for AIH [14]. The existing data is largely limited to 
the Caucasian population, with limited information available 
on African Americans. There is very little information on the 
outcome of LT in black-Africans from sub-Saharan Africa.

Our local clinical experience suggests that AIH takes a 
more aggressive course among black-Africans. It not only 
presents with more advanced disease but also requires higher 
doses of immunosuppression to maintain remission. This 
observation is consistent with indings in African Americans, 
where they presented with more severe disease and required 
higher doses of immunosuppression [15]. Their 5- year 
survival rate was also lower as compared to their Caucasian 
counterparts [15,16]. Given the paucity of data from South 
Africa, we conducted a retrospective study to determine 
the 1- & 5- year patient and graft survival post LT for AIH. A 
secondary aim was to determine effect of race, if any on the 
rejection and survival rate. 

Materials and methods
Study design

This was a single-centre retrospective observational study. 
The study analysed the 1- and 5- year survival of patients 
transplanted for AIH. Data included baseline demographics 
and pre- and post-LT variables such as donor type, explant 
results, time to recurrence, rejection and failure. Duration 
of survival was calculated from the date of transplant to the 
date of event i.e. failure of graft or death of patient. Patients 
who did not experience an event were observed till their last 
date of follow-up. Patients who were lost to follow-up had 
their last known date of follow-up recorded. The study was 
approved by Human Research Ethics Committee at University 
of Witwatersrand, Johannesburg (study clearance number is 
M22111177 MED21-10-068).

Study population

All patients above 18 years of age who attended the LT 
clinic at the Wits Donald Gordon Medical Centre between 1st 
August 2004 to 31st August 2019 were included. Exclusion 
criteria included age < 18 years, LT for causes other than 
AIH, AIH overlap syndromes and transplantation at other 

centres. The minimum follow-up period was 12-months post 
transplantation. AIH was initially diagnosed based on the 
revised scoring system of the IAIHG. 

End points

The primary end-point was to determine the 1- and 
5- year patient and graft survival. The secondary aim was 
to determine the association between race and rejection/
survival rates. 

Statistical analysis

The results were analysed using Statistical Package for 
Social Sciences version 28. All data was tabulated in Microsoft 
Excel spread sheet and Redcap. Continuous data are reported 
as mean or median values. Categorical data are reported as 
proportions/percentages. Kaplan-Meier analysis (log-rank 
test) was undertaken to evaluate patient and graft survival. 
Death or graft loss were de ined as the study end-points. 

Results
Of the 56 LTs performed for AIH, 38 patients had AIH on 

explant histology. Seventeen had AIH-overlap syndrome and 
one patient had alcoholic steatohepatitis and were excluded 
from the study. 

Patient characteristics

Of the 38 patients, 78% (n = 30/38) were female with a 
mean age at transplantation of 37 years. Forty-two percent 
(n = 16/38) were black-African, 42% (n = 16/38) were 
Caucasian and 16% (n = 6/38) were of mixed multiracial 
ethnic communities. The average length in days from listing to 
transplant was 156 days. Slightly longer periods were noticed 
for black-Africans (185 days) as compared to Caucasians 
(120 days). The average Model for End-Stage Liver Disease 
(MELD) score on presentation was 18.5. 

Donor characteristics

All patients received a deceased donor transplant. Of the 
deceased donors, equal number of male and female donors 
were found. Twenty-eight donors were of Caucasian ethnicity, 
seven were black-Africans and three of mixed multiracial 
ethnicity. All organ donors were cadaver, there were no organ 
donations after circulatory death during this period. 

Transplant risk factors

Variables other than ethnicity were looked at to determine 
whether they in luence the outcome of LT. 

Recipient risk factors such as age at the time of 
transplant, sex, ethnicity, comorbidities including HIV 
antibody testing, ABO compatibility, Antinuclear Antibodies 
(ANA), Anti-Smooth Muscle Antibodies (ASMA), anti-Liver 
Kidney Microsome type-1 antibodies (anti-LKM-1) and 
Immunoglobulin G (IgG) concentrations (before transplant) 
were looked at. 
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Among the donor risk factors, data such as age at the time 
of transplant, ethnicity, ABO compatibility, donor type (living-
related, living non-related or cadaver) and antibodies to 
Cytomegalovirus (CMV) and HIV was collected. Haplotyping 
and analysis of donor Killer Immunoglobulin-like Receptor 
(KIR) is not a routine part of our transplant work-up for 
donors or recipients. 

Transplant risk factors such as waitlist time and cold 
ischemic times were analyzed. It is dif icult for us to comment 
on the wait-list mortality rate for black-Africans for the time 
period of our study as data keeping for wait-list only dates 
back to 2017. The average cold ischemic time for all our 
transplants was 4 hours - 5 hours and did not exceed beyond 
12 hours for any of our transplants. 

Given our small sample size and missing data a multivariate 
analysis to determine whether other factors have a signi icant 
impact on the outcome of LT was not possible. 

Rejection

Acute rejection episodes were quali ied and quanti ied 
using the Banff scoring system. Forty-four percent (17/38) of 
the patients showed biopsy proven acute or chronic rejection. 
Of the 17 patients with acute rejection, ive progressed to 
chronic rejection. The average Banff score was higher for 
black-Africans (6.7) as compared to Caucasians (4.6). IgG was 
found to be high in eight patients with acute and two patients 
with chronic rejection. Seventy percent of all rejection 
episodes (12/17) were seen in black-Africans. Of these 12 
black patients, three patients experienced two episodes of 
rejection. Four of the 12 black-Africans with acute rejection 
were resistant to therapy with steroids. One female with 
steroid-resistant rejection required a retransplant which was 
also unsuccessful. No Caucasian patients in our cohort were 
found to be steroid-resistant. The rate of rejection among 
black-Africans was four times higher than in Caucasians.

Recurrence

Ten percent (n = 4/38) of all transplant patients showed 
evidence of recurrent AIH on histology. These were all black-
African females and under 30 years of age. 

Patient and graft survival

Post LT-patient survival at 1- and 5- years was 86.5% 
and 80.7%, respectively (Figure 1). Overall, 1- & 5- year 
graft survival was 94% and 70.8% respectively (Figure 2). 
The 1-year graft survival rate was 87.5% for black-Africans 
and 100% for Caucasians. The 5-year graft survival rate was 
55% for black-Africans and 84.8% for Caucasians. (p - value 
0.003 CI 3.8-8.1) (Figure 3). There was an insigni icant 1- & 
5- year patient survival difference between black-Africans 
(73.9%) and Caucasians (83.7%) (p - value 0.26, CI 6.3-12.2) 
(Figure 4).

Figure 1: 1- and 5-year patient survival post-LT.

Figure 2: 1- and 5-year graft survival post-LT.

Figure 3: 1- and 5- year graft survival of black-Africans as compared to Caucasians.

Figure 4: 1- and 5-year patient survival of black-Africans compared to Caucasians.
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Discussion
In this single-centre retrospective study, over a 15-year 

study period we identi ied 434 LT patients using the Redcap 
database. Twelve percent (n = 56/434) of all LT were indicated 
for AIH and 8% (n = 38/434) had AIH on explant histology. 
This rate was slightly higher than other cohorts in Europe 
and America (3%-6%) [17]. Our 1- & 5- year patient survival 
rates of 86.5% and 80.7%, respectively, are comparable 
to cohorts reported from European and American studies 
[13,14]. Our 1- & 5-year graft survival was signi icantly lower 
for black-Africans as compared to Caucasians and merits 
further investigation. 

The success of LT is multifactorial. Black race is an 
independent risk factor for poor outcomes post-LT [18]. 
Studies have shown that black patients with AIH are at an 
increased risk for hospitalizations and post-LT mortality 
[18-21]. The lower 5-year patient and graft survival in our 
study is consistent with indings reported in other studies. 
A landmark study published in 2002 showed that black 
patients, regardless of their underlying liver disease, had a 
lower 2- and 5- survival after LT as compared to Caucasians 
[17]. Similarly in a study done by Thuluvath, et al. [16], African 
Americans with AIH had a lower 5-year survival compared to 
Caucasians.

The lower long-term survival among black-Africans 
could be attributed to socioeconomic factors. In South Africa 
social issues are prevalent and may contribute to different 
outcomes. However, in order to attribute the lower survival 
on socio-economic factors, these variables need to be further 
explored on an individual basis. 

Black-Africans were found to have longer waiting 
periods for LT. There was no signi icant difference in the 
post-transplant 1- & 5- year patient survival, however the 
1- & 5- year graft survival was found to be signi icantly 
lower. Interestingly, other studies also report on healthcare 
disparities where black patients were reported to have 
either low listing rates or demised while on the wait-list for 
transplant [22,23]. The severity of disease on presentation 
was unlikely to be a contributing factor as the average MELD 
scores among the two groups were similar (19 for black-
Africans and 18.5 for Caucasians). 

The longer wait-list periods noted for black-Africans 
were unlikely due to ABO incompatibility. In our cohort of 38 
patients, majority of black-African recipients were O positive. 
It was also the most common blood group in our donor 
cohort. 

Twelve of the 17 patients who experienced rejection were 
black-Africans. A rate signi icantly higher as compared to 
Caucasians. Four of the twelve black-Africans who had acute 
rejection were resistant to treatment with high dose steroids. 
One of these patients required a retransplant soon after her 
irst transplant which was also unsuccessful. We aim to treat 

rejection by pulsing with high dose (1 gram) intravenous 
methylprednisone for three days as an inpatient. If concern 
remains, we perform a biopsy usually on the fourth day. In 
case of an active rejection, we repeat another three-day 
cycle of high dose methylprednisone and a repeat biopsy if 
still concerned for ongoing rejection. Anti-thymoglobulin is 
then given for ongoing rejection. Two of the steroid resistant 
patients proceeded to chronic rejection. Maggard, et al. [24] 
also reported a higher incidence of rejection among black LT 
recipients, however no cause was established in that study. 
In another study Vasquez, et al. reported higher failure rates 
with corticosteroid treatment for acute rejection among 
African-American which led to signi icantly lower 1- year 
survival among African-Americans (78%) as compared 
to non-African-Americans (96%) [25]. The higher rate of 
rejection and resistance to corticosteroids could perhaps be 
due to different pharmacodynamics in black patients. Genetic 
polymorphisms of the cytochrome complex in the black 
population are well de ined. Cytochrome P450 3A5 is mainly 
responsible for the metabolism of Calcineurin Inhibitors 
(CNIs). Its polymorphism is present in 55% of the black 
population [26]. In-vitro studies among transplant recipients 
showed that black patients have reduced immunosuppressive 
effects on tacrolimus-based regimens due to enhanced 
immunoreactivity [27]. This is probably due to lower trough 
levels of CNIs among this population which lead to allograft 
rejection [28-30]. 

Our practice aims for an average tacrolimus trough 
level of 10 nanogram per millilitre (ng/mL) within the irst 
three months post-transplant. In our cohort of 38 patients, 
tacrolimus levels were only found for 30 patients due to 
missing data. Of these 30 patients, 15 patients-maintained 
levels of 10 ng/ml and the other half had average levels of 
7 ng/ml. Given our small sample size and missing data, we 
are unable to comment on whether lower tacrolimus levels 
in luenced graft survival. However, we did notice higher doses 
of tacrolimus were required to maintain a trough level of 
10ng/mL in two black-African patients. Even after the desired 
trough levels were achieved both these patients proceeded to 
develop chronic rejection. Due to limited resources, it is not 
common practice to test our patients for polymorphisms of 
drug metabolizing enzymes, however routine availability of 
such tests could signi icantly impact the treatment strategies 
and outcome of our transplant recipients. 

Four of the 38 patients had histopathological features 
compatible with recurrent AIH. AIH recurrence post-
transplant is well-de ined, with a prevalence of 17% - 42% 
[31]. It is a major cause of graft dysfunction and reduced graft 
survival requiring re-transplantation. Apart from established 
risk factors such as younger age, higher IgG levels pre-
transplant, donor sex mismatch and use of MMF, recipients 
with HLA-DRB1*0301 or DRB1*0401 are also known to be 
at higher risk for recurrence [32]. All of the patients in our 
cohort with recurrence were black-African females less than 
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30 years of age. Three of the four received mycofenotilmofetil 
(MMF) post-transplant and had Caucasian male donors. A high 
level of pre-transplant IgG was found in one of the patients 
and the other three did not have documented levels. Our 
standard practice to treat recurrence is high dose steroids, 
an increased dose of tacrolimus and change of regimen from 
MMF to Azathiopurine (AZA).

Our immunosuppressive regimens were same across 
all ethnicities. Our induction therapy includes high dose of 
intravenous steroids (methylprednisone) gradually weaned 
to oral prednisone over a period of 5 days. Tacrolimus 
is also given as part of induction at a dose of 0.1mg/kg. 
Humanized monoclonal antibody (interleukin-2 receptor 
inhibitor) basiliximab is a recent addition to our induction 
protocol since 2019. Only one of the four patients who were 
transplanted after 2019 received the drug. This is likely due 
to misdiagnosis pre-transplant and AIH only being con irmed 
on explant histology. Our standard maintenance therapy is 
triple regimen for all patients with AIH. We prefer to continue 
life-long steroids which are usually reduced to a dose of 7.5 
mg - 10 mg/day after a period of three months. In a 5-year 
follow-up of patients in our cohort, MMF, tacrolimus and 
prednisone was to be the most common regimen. We don’t 
routinely use mammalian target of rapamycin (mTOR) 
inhibitors and only two patients in our cohort required 
it’s use. Of late, our clinical practice has changed with the 
increasing use of AZA instead of MMF. This is due to a recent 
study which showed an increased risk of recurrence with the 
use of MMF [31]. However, given the established difference of 
pharmacodynamics among the black population, a concern 
remains if a signi icant inding in a majority Caucasian 
population would have the same effect on a pre-dominantly 
black population.

The gene-environmental interplay is well de ined in 
the pathogenesis of AIH [33]. Data on genetics is mostly 
available for Caucasian, Chinese and Japanese populations. 
There is paucity of data from the sub-Saharan population. 
Genetic predisposition to AIH has been related to several 
genes within and outside of HLA system. HLA genes reside 
on Major Histocompatibility Complex (MHC) on the short 
arm of chromosome 6 [34]. DRB1 allelic variants found 
within the HLA genes are responsible for the susceptibility 
and resistance to AIH [8]. American, Asian and European 
studies have described geographic variations within HLA 
alleles associated with AIH. Further studies have shown 
that different variants of DRB alleles are associated with 
resistance in different populations [35-37]. Outside the 
HLA system, tumour necrosis factor-induced protein 3 and 
cytotoxic T lymphocyte associated protein 4 (CTLA-4) have 
been associated with the development of AIH predominantly 
in the Chinese population [38]. A South African study done in 
2008 did not ind a novelty mutation in CTLA-4 gene among 
black-Africans with AIH [39]. To our knowledge no other 
studies have since been conducted in South Africa.

Conclusion
We report on the 1- & 5- year post-LT survival rate of 

South African population with AIH. Our patient survival rates 
are similar to data reported from European and American 
registries. However, our observation continues to suggest 
a more challenging post-transplant course among black-
Africans. This is evident by a signi icantly lower 5-year graft 
survival, higher rate of rejection, recurrence and steroid 
resistance with potential development of chronic rejection 
noted among this population. Even though the limitation of 
our study is a small sample size, these indings are signi icant 
enough to warrant further investigation.

AIH differs in occurrence, phenotype and outcome for 
different populations. It suggests that other triggers might 
exist among the black population that have not yet been 
described. 

The underlying genetics of black-Africans could be 
responsible for the severity and lower survival and is in fact 
a growing area of research. The results of genetic studies 
provide an explanation for the phenotypic heterogeneity 
of AIH among other populations but data from the African 
population is scarce.

In future, we aim to conduct larger studies to explore the 
genetics of black-Africans with AIH. Such an understanding 
could potentially contribute to individualized therapy and 
enhance outcomes of patients with AIH in South Africa. 

Limitations

The limitation of this retrospective study is a small sample 
size. A retrospective records review depends entirely on the 
quality and accuracy of record keeping. In this case not all 
data planned to be collected were available in patients iles.
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