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Solid organ transplantation and HIV:
A changing paradigm

BL Johnston MD', JM Conly MD?

he history of HIV and solid organ transplantation dates to

the original discovery of the virus itself. It includes a history
that informed the early belief that HIV infection should repre-
sent a contraindication, relative if not absolute, to organ trans-
plantation (1-3). However, with the introduction of highly
active antiretroviral therapy (HAART) more than 10 years
previously, there has been a dramatic improvement in survival
rates in those infected with HIV. Using data from a multi-
national collaboration of HIV cohort studies (4) in Europe and
North America, investigators estimated that the average num-
ber of years remaining to be lived for a 20-year-old who was
newly starting antiretroviral therapy was approximately two-
thirds that of the general population. At the same time, epi-
demiological studies (5-7) in HIV-infected persons reported an
increasing number of individuals experiencing diseases other
than HIV-related infections, in particular an increasing preva-
lence of chronic liver and renal disease. It has become readily
apparent that there will continue to be a need for managing
end-stage organ failure in HIV-infected patients. Over the past
decade, and especially the past five years, there has been a num-
ber of published papers reporting the outcomes of HIV-infected
patients who have undergone solid organ transplantation.
Given this background, it was considered timely to provide an
update of the evolution of solid organ transplantation in HIV-
infected patients, and discuss whether it is ready to be con-
sidered a standard of care in 2008.

As early as the mid-1980s, it was apparent that HIV could be
transmitted in the setting of solid organ transplantation through
donor organs (living and cadaveric) as well as through blood
transfusions (1). A spectrum of disease was noted, ranging from
asymptomatic infection to AIDS, but the general sense was that
the incubation period for advanced disease was shortened in
those with HIV who underwent solid organ transplantation (1).
The reasons remained to be elucidated, but were often attrib-
uted to the combined immune suppression of the antirejection
drugs and the HIV infection itself. Several publications from
the pre-HAART era supported the notion that HIV patients
who underwent solid organ transplantation did more poorly
than their non-HIV-infected counterparts. Erice et al (8), in a
case series and review of the literature, found that 25 of
88 (28%) patients developed AIDS (mean of 27.5 months post-
transplantation), with 80% AIDS-related mortality (on aver-
age, 37 months post-transplantation). The Pittsburgh transplant
group in the United States (US) reported that five of 15 (33%)
adult HIV-infected organ transplant recipients died of AIDS,

although the post-transplantation mortality in pediatric HIV
patients was only 10% (9). In France, Bouscarat et al (10) docu-
mented a seven-year survival rate of 36% among their 11 HIV-
infected orthotopic liver transplant patients, compared with
approximately 70% among non-HIV-infected liver transplant
recipients during the same time period. The experience in the
United Kingdom (UK) was similar. Twenty-six hemophiliac
men underwent liver transplantation between 1982 and 1996,
six (23%) of whom were HIV infected (11). The majority of
these patients (69%) had hepatitis C virus (HCV)-associated
cirthosis. The one- and three-year survival rates for the HIV-
infected patients were 67% and 23%, compared with 90% and
83% in the non-HIV-infected patients (P=0.0003). In South
Africa, 18 patients who acquired HIV after transplantation
were followed over several years (12). The cumulative one- and
five-year survival rates were 50% and 44%, with the mean dur-
ation from the time of diagnosis of HIV to death being approxi-
mately six months. Finally, data from the US Renal Data
System (13) (63,210 cadaveric solitary renal transplant recipi-
ents with HIV serology results) provided the outcomes for
32 HIV-infected patients who underwent renal transplantation
between January 1, 1987, and June 30, 1997 (13). The HIV
patients were younger, had younger donors and better human
leukocyte antigen matching than the non-HIV-infected
patients in the cohort. Patient and graft five-year survival rates
were significantly (P<0.05) reduced in the HIV group (71%
and 44%, respectively) than in the entire cohort (78% and
61%, respectively), despite factors that normally predict better
outcomes.

Given this evidence, the results from a 1997 survey (2) of
248 US renal transplant centre directors, who were asked about
their approach to HIV-infected patients with end-stage renal
disease, can hardly be surprising. Among the 148 respondents
(who performed 65% of renal transplants in 1996), 84% would
not transplant an individual who refused HIV testing, 88%
would not transplant a cadaveric kidney into an asymptomatic
HIV-infected patient with end-stage renal disease who was an
otherwise good candidate for transplantation, and 91% would
not transplant a living donor kidney into an asymptomatic
HIV-infected individual. The authors of the study commented
that a 1989 survey of British and Irish nephrologists gave simi-
lar results, with 73% reporting that they would exclude HIV-
infected patients from transplantation.

However, if one looks beyond the negative results of the early
solid organ transplantation experience among HIV-infected
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patients, it is noteworthy that some of the patients did quite
well. While the five-year survival rate was approximately 40%,
there were a number of survivors. As early as 1996, it was
observed that patients with HIV could expect increased sur-
vival with the large array of antiretroviral therapies that were
becoming available, and perhaps they could merit considera-
tion for transplantation (14). In his discussion of the findings
from the survey of the renal transplant program directors,
Spital (2) emphasized that until that time, patients in the
reports were not treated with modern antiretroviral drugs. He
also reflected that laboratory tools, such as plasma viral load
measurement and CD4 lymphocyte counts, were more widely
available and should make the identification of HIV-infected
patients who would be better transplant candidates possible.

It was early in the present decade that the first case series of
HIV-infected individuals who underwent solid organ trans-
plantation in the HAART erabegan appearing. In San Francisco
(USA), Stock et al (15) reported on nine HIV patients who
received transplants in 2000 (two living donor kidneys, four
cadaveric kidneys, two living donor livers and one cadaveric
liver). All six kidney transplant recipients were alive between
four and 70 weeks post-transplant, although biopsy-proven
rejection occurred in four of six recipients. One patient receiv-
ing thymoglobulin for rejection developed Staphylococcus
aureus endocarditis. Of the three liver recipients, two were
alive with undetectable hepatitis B viral load and one died of
progressive liver insufficiency from HCV. HIV viral load
remained undetected in all patients who stayed on their
HAART, and there was no progression in their HIV. Although
there were no AIDS-related opportunistic complications, there
were several other infectious complications. Significant effects
on the patients’ cyclosporine levels were also noted. This small
cohort of HIV solid organ transplant patients would provide
early insights into the risks and benefits of organ transplanta-
tion, and would highlight some important medical issues.
Investigators in the US (Pittsburgh and Miami) found that 14
of 16 patients remained alive after liver transplantation (13 of
them for more than 12 months post-transplantation), and tac-
rolimus toxicity occurred in six patients due to pharmacological
interactions with protease inhibitors (16). Similar observations
were made from a small cohort of HIV-infected patients who
underwent liver transplantation in Germany (17). Six of
seven patients (four with HCV and three with hepatitis B virus
[HBV]) were alive at a median of 14 months, and there was
only one episode of acute rejection. Recurrent HCV occurred
in all four HCV-infected patients, but none of the HBV-infected
patients had recurrence. In France, seven HCV-HIV coinfected
patients were transplanted between December 1999 and
December 2002, for end-stage liver disease due to HCV (18). All
seven were on HAART, with an undetectable viral load and
median pretransplantation CD4 count of 306 cells/mm?>. There
were two deaths, and four patients were found on liver biopsy to
have mitochondrial toxicity, reflecting that liver transplanta-
tion in the setting of HCV-HIV coinfection is characterized by
problems not seen with HBV-HIV coinfection. In the UK,
Norris et al (19) published their experience with 14 HIV-
infected liver allograft recipients who were transplanted between
1995 and April 2003 (19). All but one received HAART after
transplantation. At follow-up (668 to 2661 days), all seven non-
HCYV infected patients were alive with normal graft function

(and no HBV recurrence), but five of seven HCV-infected
patients were dead (four of complications from recurrent HCV
and sepsis). A 2004 analysis (20) of data from the US Renal
Data System (27,851 patients transplanted between January 1,
2006, and May 31, 2001; 47 [0.2%] of whom were HIV-
infected) found that graft and patient survival rates were simi-
lar in HIV-infected and noninfected kidney recipients.

Medical advances reopened the debate on whether HIV-
infected patients were suitable solid organ transplant candi-
dates. However, it was equally apparent that there were
important questions that needed to be answered around
transplantation in the setting of HIV infection. Some of
these issues were related to the toxicity and interactions of
immunosuppressive and antiviral drugs (short- and long-
term); the impact of coinfection with HCV, HBV and other
viruses; the effect of HIV on rejection; and the long-term
effect of transplant- and HIV-associated immune suppression
on malignancy rates (21-23). It is also well recognized that
there is a large disparity between demand (the number of
individuals requiring a transplant) and supply (the number of
organs available) (22,24). While there may be several strat-
egies to manage this disparity, one is to choose individuals for
transplantation who will benefit the most from the donated
organ, in terms of patient and graft survival rates (24).
However, medical urgency is another important criterion in
heart, lung and liver transplantation (25). We know from the
literature that there are non-HIV status predictors for poorer
patient and graft survival rates, such as age, race and certain
underlying comorbidities that do not routinely exclude
patients from consideration for organ transplantation.
Halpern et al (25), in a 2002 sounding board article, made
the case for offering transplantation to HIV-infected patients,
noting that proof of relative efficacy has never been required
for the initiation of new surgical procedures or the expansion
of indications for established procedures.

While Halpern et al (25) did not believe that organ trans-
plantation should be offered to HIV patients only in the con-
text of well-controlled studies, they did acknowledge that some
documentation of relative efficacy would be needed to gain the
acceptance of physicians and the public, and that the best way
to achieve this would be by performing these transplants at
major centres where infectious diseases specialists can work
closely with the transplantation teams and publish their results.
Others (26) argued that transplantation in the setting of HIV
infection would best be undertaken within the framework of
safety and efficacy studies. To that end, researchers in the US
at the Universities of Pittsburgh, Miami, Minnesota and
California at San Francisco (UCSF), and King’s College
(London, UK) (27) and at UCSF (28) initiated research proto-
cols to examine the outcomes of transplantation at their cen-
tres. The multicentre study by Ragni et al (27) reported that
the cumulative survival rates among HIV-infected liver trans-
plant recipients (72.8% at 24 and 36 months) and HIV-
negative recipients (81.6% and 77.9% at 24 and 36 months)
were similar. Predictors of poorer survival rates in univariate
analysis were HCV infection (P=0.023), post-transplant anti-
retroviral intolerance (P=0.044), a post-transplant CD4 count
less than 200 cells/mm? (P=0.005) and post-transplant HIV
viral load greater than 400 copies/mL. At UCSF, all 10 patients
who received kidney transplants survived (mean follow-up of
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380 days) with functioning grafts, although 50% experienced
rejection (28). HIV viral load remained undetectable as long as
HAART was maintained. Although CD4 counts dropped
immediately after transplantation in most patients, they
rebounded within several weeks, albeit dropping to less than
200 cells/mm? in patients treated for rejection with thymo-
globulin. Data such as these prompted Fishman (29) to surmise
in a 2003 editorial that transplantation for patients with HIV
was no longer experimental, albeit not yet routine. However,
he did note that full benefit relied on tolerance of HAART and
that transplantation in HCV patients remained problematic,
especially for liver transplant patients.

Whether from prospective clinical trials or retrospective
reviews, several groups have reported their experience with
solid organ transplantation, almost exclusively liver and kidney
transplants, in HIV-infected patients over the past two years.
In Spain, Castells et al (30) compared outcomes in nine HIV-
HCV coinfected patients and 18 HCV-infected patients who
underwent liver transplantation between October 2002 and
July 2005. Although the small numbers make it difficult to
detect differences, three-year patient survival rates (87.5% in
coinfected patients and 93.7% in HCV-monoinfected patients)
and acute cellular rejection rates (44% versus 22%) were simi-
lar in the two groups, although acute HCV occurred earlier and
was more of a cholestatic nature in HIV-infected patient. In a
retrospective case-control study (31) of 15 HIV-infected and
857 noninfected patients who had liver transplants at the
University of Miami between June 1, 1999, and May 1, 2006,
the overall cumulative survival rate was not different (P=0.20)
between the two groups, with the three-year survival rate being
73.3% in HIV-infected patients and 79.4% in noninfected
patients (31). However, infectious mortality was different, with
26.7% of HIV-infected recipients dying from infection versus
8.2% of noninfected recipients (P=0.000), despite adequate
control of their HIV infection. The authors were unable to
identify a reason for the difference in infectious mortality. All
patients were successfully able to continue their HAART in
the post-transplant period. Examining data from the United
Network for Organ Sharing registry in the US, Mindikoglu et
al (32) found that the two-year survival probability was lower
(70%) among the 138 HIV-infected patients who received a
liver transplant than the probability (81%) in the 30,520 HIV-
negative patients. However, this excess mortality was entirely
among those who were coinfected with HCV or HBV. After
controlling for age, coinfection and liver disease staging scores,
an excess risk for death of 1.41 (95% CI 0.90 to 2.22) in HIV-
infected recipients approached, but did not reach statistical
significance. There were insufficient numbers of HBV-HIV
coinfected patients to identify an excess mortality risk from
HBV. Again, HCV appeared to be the major copathogen con-
tributing to poorer outcome in HIV-infected liver recipients.
Finally, a multicentre US collaborative (33) reported outcomes
for 11 liver and 18 kidney HIV-infected patients who received
transplants between March 2000 and September 2003, and were
followed for a median of 3.4 years. Their results were compared
with data from the Organ Procurement and Transplantation
Network (OPTN) database. One- and three-year liver recipient
survival rates were 91% and 64%, respectively, and somewhat
lower than in the entire OPTN cohort. The three-year liver
graft survival rate was 64%, again lower than that for the entire
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OPTN cohort, but similar to cohort members older than
65 years of age. Kidney recipients’ three-year survival rate was
94% with kidney survival of 83%, both similar to the OPTN
cohort. By three years, 70% of kidney recipients had experi-
enced a rejection episode. There were no HBV reinfections,
but 66% of HCV patients had recurrence of infection.
Opverall, new data have emerged regarding liver and kidney
transplantation in HIV-infected individuals. There are signifi-
cantly better outcomes for HIV-HBV coinfected patients than
for those with HCV-HIV coinfection. Indeed, patient and graft
survival rates appear similar in HBV-HIV coinfected and HIV-
negative/HBV-positive liver transplant recipients (34).
Provided that patients continue with their HBV treatment
post-transplantation, there has been no HBV recurrence. The
same cannot be said for HCV-HIV coinfection, where recur-
rence of HCV is the norm, and patient and graft survival rates
are poorer than in monoinfected patients. Unfortunately, a
complete delineation of predictors for recurrence and poor
outcomes is not available, and it remains difficult to conclu-
sively identify a subset of HCV-HIV coinfected patients that
can be reliably predicted to do better. The data on outcomes
with anti-HCV treatment post-transplantation in the HIV-
infected recipient are somewhat limited. Castells et al (35)
found that only one of five HIV-infected patients started on
pegylated interferon-alpha 2b and ribavirin after liver trans-
plantation achieved a sustained virological response. On the
other hand, investigators in Germany (36) reported a sustained
virological response in all four HIV-HCV transplanted patients
treated with pegylated interferon-alpha 2a and ribavirin. Graft
and patient survival rates are similar in HIV-infected and non-
HIV infected kidney transplant patients, although rejection
episodes appear somewhat more frequently. Patients generally
tolerate their HAART post-transplantation and when on
HAART, HIV viral loads are usually undetectable. There does
not appear to be a progression of HIV disease in the setting of
HAART and use of opportunistic infection prophylaxis. CD4
counts often drop immediately after transplantation and then
rise over several weeks, but may be adversely affected by
thymoglobulin administration for rejection episodes. Carter et
al (37) found that CD4 counts decreased from a mean of
475 cells/mm? to 9 cells/mm? in 11 HIV-infected transplant
recipients who received thymoglobulin, with recovery time
ranging from three weeks to two years despite effective HIV
suppression, and an associated increased risk of serious infec-
tions requiring hospitalization. There is the potential for drug-
drug interactions that require active monitoring and
management. As an example, addition of lopinavir plus ritona-
vir to the tacrolimus regimen in seven transplant recipients
required reducing the tacrolimus dose by 99% (38). In another
study (39), a patient experienced moderate-to-severe acute
rejection when he stopped taking his nelfinavir, without telling
his physicians, and his tacrolimus level became undetectable.
The success to date seen with liver and kidney transplanta-
tion in HIV-infected patients has been, in large part, related to
selecting appropriate patients. Although criteria may vary
slightly from centre to centre, for the most part, they are con-
sistent in their requirements that include undetectable viral
load on HAART, or prediction that HIV will be suppressed
after transplantation in patients who have been intolerant of,
not on, or recently started on HAART; CD4 count greater
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than 100 cells/mm?> or greater than 200 cells/mm? if there has
been a previous opportunistic illness; and no active opportun-
istic infections (40,41). Opportunistic infections that represent
exclusion criteria are progressive multifocal leukoencephalop-
athy, chronic intestinal cryptosporidiosis, brain lymphoma and
documented multiresistant fungal infection (39). Solid tumours
treated with curative intent that have been in remission for
five years are allowed, as are adequately treated basal and squa-
mous cell skin cancers (39).

It has been estimated that there are approximately
10,000 HIV-infected patients in Europe and North America
who would be candidates for liver transplantation, given esti-
mates of HIV, HBV and HCV prevalence (41). A 2005 survey
(3) of centres participating in the Canadian HIV Trials
Network reported a nonquantified, but perceived appreciable
burden of viral disease among HIV-infected patients. There are
a number of causes of kidney disease in HIV-infected patients.
The increased life expectancy of HIV-infected individuals with
chronic kidney disease has resulted in an increasing number of
HIV-positive individuals with end-stage liver disease (7). We
can expect that the numbers of HIV-infected individuals with
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