
Can J Gastroenterol Vol 21 No 3 March 2007 179

Barriers preventing liver transplantation in Canadians
with HIV infection – Perceptions of HIV specialists

Curtis L Cooper MD FRCPC1, Joanne DeForest RN2, John Gill MD FRCPC2, Richard Lalonde MD FRCPC3;

on behalf of the Canadian HIV Trials Network (CTN) Co-Infection Core Group

1University of Ottawa, Division of Infectious Diseases, The Ottawa Hospital, Ottawa, Ontario; 2University of Calgary, Calgary, Alberta;
3McGill University, Montreal, Quebec

Correspondence: Dr Curtis L Cooper, Room G12 – 501 Smyth Road, The Ottawa Hospital, General Campus, Ottawa, Ontario K1H 8L6.
Telephone 613-737-8924, fax 613-737-8164, e-mail ccooper@ottawahospital.on.ca

Received for publication May 5, 2006. Accepted September 21, 2006

CL Cooper, J DeForest, J Gill, R Lalonde; on behalf of the

Canadian HIV Trials Network (CTN) Co-Infection Core

Group. Barriers preventing liver transplantation in Canadians

with HIV infection – Perceptions of HIV specialists. Can J

Gastroenterol 2007;21(3):179-182.

Liver transplantation is a life-saving procedure with demonstrated

utility. There are accumulating data indicating that this procedure is

helpful in HIV-infected patients as well. Liver transplantation is

currently largely unavailable to those living with HIV in Canada.

Understanding the obstacles to this procedure is the first step to

increasing access. Between August 2005 and November 2005, HIV

physicians, one from each Canadian HIV Trials Network site, were

asked to complete a quantitative questionnaire on adult liver trans-

plant access and need. Forty-six per cent (16 of 35) of sites responded.

A median 20% of the nearly 12,700 HIV patients followed at these

sites had concurrent liver disease (20% caused by hepatitis C virus,

5% caused by hepatitis B virus and 5% were alcohol-related). On

average, two patients per site were thought to be appropriate

candidates for liver transplant evaluation. Eighty per cent of respon-

dents anticipated increased need for liver transplantation over the

next five years. Organ supply was universally identified as the chief

obstacle to transplantation in patients with HIV. Other key issues

included risk of hepatitis C virus reinfection and transplant surgical

team willingness. Based on these data, it is believed that these issues

should be the focus of efforts designed to increase access to transplan-

tation in Canadians with end-stage liver disease and concurrent HIV.
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Obstacles à la transplantation du foie chez les
porteurs du VIH, au Canada : perception des
spécialistes du traitement de l’infection à VIH

La transplantation du foie est une intervention salvatrice qui a déjà fait

ses preuves, et de plus en plus de données montrent que l’intervention est

également utile chez les personnes porteuses du VIH. Celles-ci n’ont pra-

tiquement pas accès à la transplantation du foie à l’heure actuelle, au

Canada, et une meilleure compréhension des obstacles est la première

étape à franchir pour en faciliter l’accès. Entre août 2005 et novembre

2005, on a demandé à des spécialistes du traitement de l’infection à VIH,

soit à un médecin dans chacun des centres du Réseau canadien pour les

essais VIH, de remplir un questionnaire quantitatif sur les besoins en

matière de greffes du foie chez l’adulte et sur l’accès à l’opération.

Quarante-six pour cent (16 sur 35) des centres ont répondu. Une médiane

de 20 % des patients porteurs du VIH (presque 12 700), suivis dans ces

centres étaient atteints d’une autre maladie du foie (20 % : hépatite C;

5 % : hépatite B; 5 % : maladie liée à l’alcool). Deux patients par centre,

en moyenne, étaient considérés comme bons candidats à une évaluation

en vue d’une transplantation du foie. Quatre-vingts pour cent des répon-

dants prévoyaient une augmentation de la demande de greffes hépatiques

au cours des cinq prochaines années. Le principal obstacle à la transplan-

tation du foie chez les personnes porteuses du VIH, indiqué par tous les

répondants, était le manque d’organes. Parmi les autres grands problèmes

relevés figuraient le risque de réinfection par le virus de l’hépatite C et le

manque de volonté de l’équipe chirurgicale. Aussi croyons-nous que ces

obstacles devraient faire l’objet d’efforts visant à accroître l’accès à la

transplantation du foie chez les porteurs du VIH, rendus à la phase termi-

nale de la maladie du foie, au Canada.

Liver transplantation is a life-saving procedure with
demonstrated utility (1-3). Advances in immunosuppres-

sants and in the dosing of these medications have reduced the
frequency of organ rejection (4,5). In the case of hepatitis B
virus (HBV)-indicated transplantation, post-transplant
morbidity and mortality have been reduced through the use of
oral antiviral therapy (6). Antiviral treatment for hepatitis C
virus (HCV) is available; however, because of drug toxicity
and poor efficacy, HCV-induced post-transplant injury remains
a serious complication compromising successful outcomes 
(7-10). Initiatives to increase cadaveric organ donation (eg,
the Government of Ontario’s Trillium Gift of Life Network)
and programs evaluating living liver donation partially address
insufficient organ supply to meet an ever increasing demand 

(11-13). Nevertheless, insufficient organ supply remains a major
obstacle to obtaining liver transplantation in Canada (14).

Since the introduction of combination antiretroviral
therapy, the effectiveness of liver transplantation in HIV
patients has been demonstrated (2,3,15-17). Despite this, liver
transplantation is currently largely unavailable to Canadians
living with HIV. There are opportunities for HIV-HCV
coinfected patients to be referred to transplant centres based in
the United States, but only a handful of Canadian HIV
patients have received transplants by this route. The aim of the
present survey was to better understand why access to this pro-
cedure does not meet the perceived need in HIV-infected
patients. To address the question of need, Canadian HIV
physicians were asked to estimate the current burden of liver
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disease within their clinic population. Furthermore, they were
asked to identify key obstacles precluding routine liver trans-
plantation in Canadian HIV-infected patients.

METHODS
The Canadian HIV Trials Network (CTN) is a research organiza-

tion comprised of academic and community clinics across Canada.

Between August 2005 and November 2005, HIV physicians, one

from each CTN site who provided care for HIV-seropositive

adults, were asked to complete a quantitative questionnaire per-

taining to the burden of liver disease and liver transplant need at

their specific clinic. Information on the number of HIV patients

treated, the HIV physicians’ clinical expertise in HIV-related liver

disease and their access to hepatology consultation was captured.

Expertise in HIV-related liver disease refers to experience and

competence in the management of commonly observed liver prob-

lems seen in the clinical setting, including antiretroviral liver

toxicity and viral hepatitis infection. Information on the total

number of patients, patients with cirrhosis and need for assessment

at a transplant centre was captured specific to HCV, HBV and

excessive alcohol use (ie, greater than 50 g of alcohol daily). An

assessment of transplantation consultation appropriateness was

made by the HIV physician. For example, among HIV physicians,

it is standard practice that those with active substance abuse,

unstable psychiatric health or poor HIV control should not be con-

sidered for referral. An estimate of the anticipated need for organ

transplantation in patients with HIV over the next five years was

requested. Information on the data source (ie, computerized data-

base, chart review and best estimate) and quality of the provided

information were solicited. HIV physicians were asked to identify

what they believed were obstacles to liver transplantation in

Canadians with HIV infection. A Likert scale ranging from 0 to 5

(0 denoting no barrier to liver transplantation and 5 representing

a major barrier to liver transplantation) was used. A list of options

was generated by the authors (Drs Cooper, Lalonde and Gill) after

consultation with each other and experts in the field. Space to

write in additional obstacles not included on the list was provided.

A descriptive analysis was conducted with medians and ranges

reported. Analysis was conducted using SPSS version 12.0 

(SPSS Inc, USA).

RESULTS
Sixteen of 35 (46%) sites responded (Table 1). Responses were
obtained from clinics in each of the five Canadian HIV treat-
ment network regions (Pacific, Prairies, Ontario, Quebec and
Atlantic). Data from clinics following a total of 12,659 HIV
patients were collected. A median of 650 patients (range 
130 to 2500 patients) were followed per clinic site. HIV
physicians from 10 of 24 (42%) university-based clinics and 
six of 11 (55%) community-based sites replied to the survey.
Fifteen of the 16 responding sites indicated that hepatology
consultation was available at their site if required. Twelve of
the 16 sites reported that there was an HIV physician within
their clinic who possessed special interest and expertise in
HIV-related liver disease.

Overall, a median of 20% of patients (range 10% to 46%)
followed at these sites had concurrent liver disease (Table 2).
Twenty per cent (range 5% to 49%) were identified as HCV-
infected. Five per cent (range 0% to 5%) were identified as
being HBV coinfected. Five per cent (range 0% to 63%) of
HIV-infected patients were noted to have concurrent alcohol-
related liver disease defined as greater than 50 g of alcohol per
day. These groups were not mutually exclusive.

In patients with HIV-HCV coinfection, a median 7%
(range 0% to 35%) were cirrhotic. In the judgement of the
responding CTN physicians, 15% of these HCV-infected
cirrhotic patients were currently in need of liver transplant
assessment. In absolute numbers, this represents a median of
two patients per site. Approximately one-half of these patients
were thought to be appropriate candidates for referral to a
transplant clinic according to the well-known criteria for
transplant eligibility (eg, no substance use, stable psychiatric
health and stable HIV disease).

Eight per cent (range 0% to 20%) of patients with 
HIV-HBV coinfection were reported to be cirrhotic. The need
for transplant assessment requirement ranged broadly from 0%
to 50%. In absolute terms, approximately one HIV-HBV
coinfected patient per survey site was currently in need of
transplant evaluation. Approximately one-half of these
patients were thought to be appropriate for transplant
assessment.
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TABLE 1
Baseline characteristics of survey population

Measure Result

Responding CTN sites (n=35), n (%) 16 (46)

Responding sites by region, n (%) 

Pacific (n=5) 2 (40)

Prairies (n=4) 4 (100)

Ontario (n=12) 6 (50)

Quebec (n=11) 2 (18)

Atlantic (n=3) 2 (67)

Academic sites responding (n=24), n (%) 10 (42)

Community sites responding (n=11), n (%) 6 (55)

Total number of patients at responding sites 12,659

Median number of patients per site (range) 650 (130–2500)

Median number of patients per site with any 181 (24–400)

liver disease (range)

Median per cent of patients per site with 20 (10–46)

any liver disease (range)

Hepatology consultation readily available (n=16), n (%) 15 (94)

Site specialist with expertise in HIV-related liver disease, 12 (75)

(n=16), n (%)

CTN Canadian HIV Trials Network

TABLE 2
Liver disease, cirrhosis and transplant need in HIV-
seropositive patients

Hepatitis C Hepatitis B Excess 
Measure (per site) virus virus alcohol use

Number of patients 121 (18–350) 37 (7–102) 50 (0–375)

Per cent of patients 20 (5–49) 5 (0–5) 5 (0–63)

Number of patients with cirrhosis 9 (0–35) 3 (0–5) 9 (0–35)

Per cent of patients with cirrhosis 7 (0–35) 8 (0–20) 20 (0–50)

Patients warranting transplant 2 (0–7) 1 (0–2) 1 (0–7)

consideration

Patient appropriate to request 1 (1–10) 1 (0–3) 0 (0–1)

consultation with transplant 

centre

Data presented as median (range)
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Of those with alcohol-related liver disease, approximately
20% were reported to be cirrhotic. In absolute terms,
approximately one patient per responding site was in need of
transplant evaluation. Seven of eight respondents, providing
data specifically on alcohol-related liver disease and transplant
eligibility, did not consider patients consuming excess alcohol
as appropriate candidates for transplantation. This is consis-
tent with current liver transplantation guidelines (18).

HIV-physicians were asked to identify key obstacles to liver
transplantation for Canadians living with HIV (Table 3).
Organ supply was identified as the chief limitation to liver
transplantation in those living with HIV. This was followed by
concerns related to the willingness of the transplant surgical
team to perform this procedure in those living with HIV and
risk of HCV reinfection of the liver graft. Use and abuse of
illicit drugs and alcohol were considered limitations.
Interactions between HIV antiretroviral drugs and immuno-
suppressants used to prevent post-transplant rejection proce-
dure was listed as a moderate obstacle. Despite the current
level of concern in those with HIV, the potential for metabolic
complications of combined antiretroviral treatment and trans-
plant medications was not considered to be a major limitation
to transplantation. Patient willingness to pursue this treatment
option was also not considered to be a key limitation. Of inter-
est, despite the theoretical risk of immune suppression-related
post-transplant malignancy (ie, lymphoma, human papilloma
virus-related malignancy and Kaposi sarcoma), this was not
documented as a major limitation.

Eighty per cent of responding sites foresaw an increased
need for liver transplantation in HIV-infected patients over
the next five years. No respondent predicted a diminished
need within his or her clinic population. In contrast, 66% of
sites anticipated no change in the need for other organs within
the next five years. Specifically, 77% of sites anticipated no
increased need for kidney transplantation.

DISCUSSION
Despite therapies for HBV and HCV, viral liver disease
remains a significant cause of death in those living with HIV
(19). In the period following the introduction of combination
antiretroviral therapy, liver transplantation has been demon-
strated to be a life-saving option for at least a portion of those
living with HIV (2,3,15-17). Accumulating data suggest that
well-selected HIV-HBV and HIV-HCV transplanted patients
can achieve survival rates at three years and beyond that are
comparable with those from patients without HIV infection
receiving transplants (2,3,17). This body of work demonstrates
that antiretroviral therapy continues to suppress HIV viremia
during the post-transplant period and that opportunistic infec-
tions are rare despite the use of powerful immunosuppressants
necessary to prevent organ rejection.

Our survey suggested that there is a heavy burden of liver
disease in Canadians living with HIV, and HIV physicians
expect the rates to increase. At any one time, most CTN sites
follow several patients who are in need of transplant assess-
ment. This represents a significant need given that there are
over 30 centres, affiliated with the CTN, providing care for
large numbers of HIV-infected adult patients. We estimated
the current number of patients, both in need of and appropri-
ate for liver transplant assessment by a transplant specialist, to
be approximately 3.9 per 1000 HIV-infected individuals (20).
Our survey indicated that most CTN clinics had experience in

the management of HIV-related liver disease and readily
available consultation with a hepatologist when required. This
information suggested that most HIV-infected patients would
have access to the level of expertise required to safely and
competently manage a liver transplant patient on antiretrovi-
ral therapy. In support of this impression, expertise in postliver
transplant patient management was not identified in the pres-
ent survey to be a major obstacle to this procedure in patients
living with HIV.

In patients without HIV infection (11), organ supply was
universally identified as the chief obstacle to the widespread
availability of liver transplantation. The current frequency of
cadaveric liver donation in Canada is 11.52 per million popu-
lation (L Trpeski, personal communication). This falls well
short of current requirements (14). There are examples, some
controversial, in which proactive efforts to increase organ
donation has met with success (11). Living liver donation con-
tinues to be evaluated and perfected as an option (21,22).
There is limited experience with this procedure in patients
with HIV infection (23).

HCV reinfection was identified as a major barrier to liver
transplantation in those with HIV infection. In 5% to 10% of
HIV-seronegative patients transplanted for HCV-related end-
stage liver disease, an aggressive and destructive HCV-induced
fibrosing cholestatic hepatitis occurs, eventually leading to
liver failure (7,8,17,24). The frequency of this may be higher
in those with HIV coinfection (17). Strategies using post-
transplant HCV antiviral therapy at the first sign of acute
HCV disease may prevent this adverse outcome (10).
Assessment of this therapeutic approach in transplanted HIV-
HCV coinfected patients is needed.

Surgical team willingness continues to be perceived by HIV
physicians as a key obstacle to liver transplantation in 
HIV-infected patients. This concern may have some basis
given the results of a recent survey of transplant surgeon will-
ingness to provide organs to HIV-infected patients (25). In
that study, most surgeons believed that HCV patients were
appropriate transplant candidates. In contrast, only one-third
of surgeons were willing to transplant HIV-infected patients,
even though they believed that the post-transplant survival

Obstacles to HIV liver transplantation
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TABLE 3
HIV physician perceptions of limitations to liver
transplantation in those living with HIV, measured using
the Likert scale*

Median

Limitation Mean 1 2 3 4 5

Organ supply 4.5 ×

Transplant surgical team willingness 3.7 ×

Risk of hepatitis C virus reinfection 3.7 ×

Illicit substance use and abuse 3.1 ×

Drug interactions 3.0 ×

Graft survival 2.6 ×

Lack of expertise for post-transplant follow-up 2.6 ×

Patient survival 2.5 ×

Metabolic complications of HIV and transplant 2.2 ×

medications

Patient willingness 2.1 ×

Post-transplant malignancy risk 1.9 ×

*Likert scale 0 denoting no barrier to liver transplantation, to 5 representing a
major barrier to liver transplantation
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rates of HIV-infected and HCV-infected patients were similar.
Risk of HIV infection to the surgical team during the proce-
dure is an often-raised and legitimate concern. It is important
to remember that most HIV-infected transplant recipients are
on combination antiretroviral therapy with undetectable viral
loads, thereby greatly diminishing the risk to near zero.
Furthermore, many other surgical procedures are routinely
conducted within this population despite this concern.

There are several limitations in the present work that are
acknowledged. Although eight of 16 sites used clinical
databases to provide quantitative values, most sites relied at
least in part on estimates. This issue is most relevant to excess
alcohol use. For these reasons, our data on alcoholic liver
disease in patients with HIV should be interpreted with
caution. Low response from the CTN Quebec region was
noted. However, the two responding sites that followed 
2687 patients represented approximately 15% of the estimated
18,000 patients living with HIV in Quebec (26). Because there
is an estimated 56,000 Canadians living with HIV, our overall
data are based on results from clinics following approximately

25% of all Canadians with HIV. Based on this proportion of
representation, we are satisfied that our findings reflect all
regions in Canada. Finally, the present work was a survey of
HIV-treating physician opinions and practices (eg, the need
for transplantation and timing of referral for transplant assess-
ment). The results do not necessarily reflect the perspectives
and practices of liver transplant specialists, transplant surgeons
or patients living with HIV.

In the present survey, HIV physicians identified a large and
possibly increasing need for liver organ transplantation in
Canadians living with HIV. These HIV care providers believe
that the chief obstacle to transplantation in this population is
organ supply, which was universally identified among survey
responders. Other key issues include the risk of HCV reinfec-
tion during the post-transplant period and transplant surgical
team willingness to routinely perform this procedure. Based on
the present survey, we recommend that the focus of efforts
designed to increase access to liver transplantation in
Canadians with end-stage liver disease and concurrent HIV
should concentrate on these issues.
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