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Improvements in human immunodeficiency virus
(HIV)-associated mortality make it difficult to deny
transplantation based upon futility. Outcomes in the
current management era are unknown. This is a
prospective series of liver or kidney transplant recip-
ients with stable HIV disease. Eleven liver and 18 kid-
ney transplant recipients were followed for a median of
3.4 years (IQR [interquartile range] 2.9–4.9). One- and 3-
year liver recipients’ survival was 91% and 64%, respec-
tively; kidney recipients’ survival was 94%. One- and
3-year liver graft survival was 82% and 64%, respec-
tively; kidney graft survival was 83%. Kidney patient
and graft survival were similar to the general trans-
plant population, while liver survival was similar to
the older population, based on 1999–2004 transplants
in the national database. CD4+ T-cell counts and HIV
RNA levels were stable; and there were two oppor-
tunistic infections (OI). The 1- and 3-year cumulative
incidence (95% confidence intervals [CI]) of rejection
episodes for kidney recipients was 52% (28–75%) and
70% (48–92%), respectively. Two-thirds of hepatitis C
virus (HCV)-infected patients, but no patient with hep-
atitis B virus (HBV) infection, recurred. Good transplant
and HIV-related outcomes among kidney transplant re-
cipients, and reasonable outcomes among liver recip-
ients suggest that transplantation is an option for se-
lected HIV-infected patients cared for at centers with
adequate expertise.
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Introduction

Organ failure is a significant problem for patients with hu-
man immunodeficiency virus (HIV) infection in the current
era of effective highly active antiretroviral therapy (HAART)
(1–3). Improvements in HIV-associated morbidity and mor-
tality have made it difficult to deny solid organ transplanta-
tion to this population based upon futility arguments alone
(4). However, concerns that posttransplant immunosup-
pression may result in accelerated HIV disease progression
have limited the availability to a small number of transplant
centers. Despite the need for transplantation, the safety
and efficacy of this intervention in HIV-infected recipients
is unknown.

Transplantation outcomes in the pre-HAART era were gen-
erally poor (5–9). More contemporary retrospective analy-
ses, case reports and small prospective studies suggest
that patient and graft survival in selected HIV-infected pa-
tients may be similar to those seen in HIV-uninfected pa-
tients (10–16). While there are no reports of significant HIV
disease progression, allograft rejection rates have been un-
expectedly high (14,17). In this study, we describe the pa-
tient, graft and HIV-related outcomes of a prospective co-
hort of both kidney and liver recipients followed for over
3 years in the HAART era.

Methods

HIV-infected kidney and liver transplant recipients were followed prospec-
tively at four transplant centers in the United States in a nonrandomized
trial. The research protocol was approved by the institutional review boards
(IRB) at the University of California, San Francisco (UCSF), the University
of Maryland, The Mount Sinai School of Medicine and the University of
Pennsylvania. Each subject provided written informed consent and indi-
cated understanding of the study.

Subjects

Subjects met center-specific standard transplant criteria and provided writ-
ten informed consent. They had CD4+ T-cell counts of more than 200
(kidney recipients) or 100 (liver recipients) cells per cubic millimeter for
6 months, and undetectable plasma HIV RNA on a stable HAART regimen
for 3 months, prior to transplantation. For liver recipients who were unable
to tolerate HAART, HIV study specialists predicted complete suppression
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of HIV viremia following transplantation, based on medication and HIV RNA
history and antiretroviral resistance test results. Prior to April 2002, patients
with a history of any AIDS-defining opportunistic infection (OI) except Can-
dida esophagitis were excluded from the study. Subsequently, patients with
previously treated opportunistic complications (except progressive multifo-
cal leukoencephalopathy, chronic cryptosporidiosis, lymphoma and visceral
Kaposi’s sarcoma [KS]) were eligible. A kidney transplant recipient with an
HLA identical donor and a history of resolved pulmonary KS was enrolled
with an exemption from the UCSF IRB.

Interventions

Deceased and living donor organs were used for both liver and kidney trans-
plants. For both organs, initial immunosuppression included corticosteroids
and the calcineurin inhibitors (CNI), cyclosporine or tacrolimus, with or with-
out mycophenolate mofetil. Sirolimus was used to minimize CNI use in
subjects with renal insufficiency. Prophylactic antibody induction with an
interleukin-2 receptor inhibitor was permitted for kidney transplant recipi-
ents. Thymoglobulin induction therapy was not used in this cohort. Rejection
therapy included changing the CNI and/or the use of steroids or sirolimus.
Except for one liver subject who received a dual organ transplant and ex-
perienced a kidney rejection, antilymphocyte preparations (thymoglobulin)
were only used in kidney transplant recipients.

There were no HAART restrictions. In most cases, subjects continued their
pre-transplant regimen in the posttransplant period. Referring health care
providers were advised of the unknown implications of in vitro antiretroviral
antagonism between mycophenolate mofetil and the thymidine analog nu-
cleoside reverse transcriptase inhibitors, zidovudine and stavudine (18). In
three cases, the provider modified the HAART regimen prior to transplant to
replace these agents. HAART was reinitiated once the subject was stable
and able to consistently take pills by mouth following transplantation.

OI prophylaxis included life-long trimethoprim-sulfamethoxazole, dapsone
or atovaquone to prevent Pneumocystis carinii pneumonia (PCP), brief an-
tifungal prophylaxis using fluconazole, and Cytomegalovirus (CMV) prophy-
laxis with either acyclovir or valcyte, depending upon the recipient and
donor CMV status. We initiated macrolide prophylaxis against Mycobac-
terium avium complex (MAC) when the CD4+ T-cell count dropped below
75 cells per cubic millimeter. Subjects with an OI history were maintained on
secondary prophylaxis for 1 month posttransplant, 1 month postrejection
therapy and whenever the CD4+ T-cell count dropped below a specified
level consistent with national guidelines for the treatment of OI (19).

Hepatitis B virus (HBV)-coinfected liver transplant recipients received high-
dose hepatitis B immune globulin (HBIG) in addition to single or combi-
nation nucleoside analog therapy (lamivudine, tenofovir and adefovir) post-
transplantation. Those with hepatitis C virus (HCV) coinfection were treated
for recurrent disease with interferon and ribavirin when they developed
cholestatic hepatitis or evidence of fibrosis progression on liver biopsy.

Measurements

Subjects were evaluated prior to transplant and then 13 times in the first
year, every 3 months in years 2 and 3, and every 6 months in years 4
and 5 posttransplant. At baseline, demographic, medical history, donor
type and donor-recipient immunologic variables were collected. Immuno-
suppressant and antiretroviral medication use, trough immunosuppressant
levels, plasma HIV RNA levels, CD4+ T-cell counts and flow cytometric
analysis of the activation markers HLA-DR, CD38 and CD69 on CD4+ and
CD8+ T-lymphocytes were collected longitudinally. Patient and graft survival
were the primary outcomes. Secondary outcomes related to HIV disease
progression included the incidence of opportunistic complications, changes
in CD4+ T-cell counts and incidence of detectable plasma HIV RNA levels.

We described the incidence and predictors of allograft rejection. Allograft
biopsies were performed based upon clinical indications and rejection was
defined using standard histologic criteria. The last follow-up date for each
outcome was the last date prior to October 6, 2006 that the measurement
was available in the study database. For subject and graft survival, we used
the date of death or last contact, return to dialysis in the case of kidney
recipients or retransplant in the case of liver recipients.

Statistical analysis

Patient survival, graft survival and allograft rejection estimates were calcu-
lated using the Kaplan–Meier method and associated 95% confidence inter-
vals (CI) with Greenwood’s formula. Survival estimates were compared with
national Organ Procurement and Transplantation Network (OPTN) survival
estimates available on November 29, 2006 for all patients and for patients
of 65 years or older. An OPTN STAR file with a data cutoff date of April 24,
2005 was used to obtain the OPTN survival estimates and for HCV-infected
liver recipients.

Quantitative CD4+ T-cell changes from baseline at years 1, 2 and 3 post-
transplant and annual changes in serum creatinine were compared with the
Wilcoxon signed-rank test.

The rank-sum test was used to compare annual serum creatinine in subjects
who had and had not experienced rejection.

In kidney recipients, the following potential predictors of first allograft rejec-
tion were evaluated in univariate proportional hazard models: race, age at
transplant, use of antibody induction therapy, opportunistic complication his-
tory, hepatitis C infection status, donor type, number of mismatched donor-
recipient antigens, panel reactive antibody (PRA) at transplant, delayed cy-
closporine initiation beyond the second posttransplant day and CD4+ T-cell
count at baseline. Posttransplant CD4+ T-cell counts, HIV RNA levels, pro-
tease inhibitor use, cyclosporine trough level, mycophenolate mofetil use
and the immune activation markers (CD38+, HLA-DR+ CD4+ and CD8+
cells and CD69-CD25+ CD4+ and CD8+ cells) were analyzed as time-
dependent covariates. Given the small number of events and subjects,
multivariate models were not constructed.

A two-sided p-value of less than 0.05 was considered to be statistically
significant. Statistical analyses were performed using SAS version 8.2,
Cary, NC.

Results

Subject and transplant characteristics

We enrolled 11 liver and 18 kidney recipients between
March 2000 and September 2003 and followed them for
a median of 3.4 years (interquartile range [IQR] 2.9–4.9,
Table 1). Pretransplant median CD4+ T-cell counts were
279 and 439 cells per cubic millimeter in liver and kid-
ney recipients, respectively. Six (55%) liver recipients were
coinfected with HCV and five (45%) with HBV. Two HCV-
infected liver recipients had hepatocellular carcinoma at the
time of transplant. Eight (73%) liver recipients received a
deceased donor liver. No liver was from a HCV-infected
donor. Ten (56%) kidney recipients had hypertension and
two (11%) had diabetes. Although seven (39%) were diag-
nosed with HIV-associated nephropathy (HIVAN), only one
had biopsy-documented HIVAN. Deceased donor organs
were used in 10 (56%) kidney recipients.
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Table 1: Baseline characteristics of HIV-infected transplant
recipients

Liver Kidney
recipients recipients

Characteristic (N = 11) (N = 18)

Age, year (median [IQR]) 46 [41–49] 44 [40–49]
Male sex, no. (%) 11 (100) 17 (94)
Race/ethnicity, no. (%)

White 6 (55) 10 (56)
African American 2 (18) 8 (44)
Hispanic 1 (9) 0
Asian 2 (18) 0

Prior opportunistic complications,
no. (%)
Any opportunistic complication 1 (9) 4 (22)
Pneumocystis carinii
pneumonia

1 1

Cytomegalovirus1 0 2
Cryptococcal meningitis 1 0
Mycobacterium avium complex 0 1
Tuberculosis 0 1
Kaposi’s sarcoma 0 1

CD4+ T-Cell (cells/mm3), median
(range)2

279 (104–450) 439 (293–613)

HIV RNA2

Any detectable, no. (%) 2 (18) 0
Copies/mL, median (range) Undetectable Undetectable

(<50–12 128) (all < 50)
Viral hepatitis, no. (%)

Hepatitis C 6 (55) 5 (28)
Hepatitis B surface antigen

positive
5 (45) 0

1Cytomegalovirus-associated lymphadenitis and enteritis.
2Most recent pretransplant value, within 2 months of transplant.
Lower limit of detection 50 or 75 copies/mL for all subjects except
one and less than 400 copies/mL for that one subject.
IQR, interquartile range.

Cyclosporine was used as an initial CNI therapy in 12 (67%)
of the kidney transplant recipients and 9 (82%) of the liver
transplant recipients. Five (28%) kidney and two (18%)
liver transplant recipients initially received sirolimus. My-
cophenolate mofetil was provided initially to 16 (89%) of
the kidney transplant recipients and 11 (100%) of the liver
transplant recipients. Seven (39%) of the kidney transplant
recipients received antibody induction therapy. Among ini-
tial posttransplant HAART regimens, 12 (41%) included a
protease inhibitor, 10 (34%) included a nonnucleoside re-
verse transcriptase inhibitor and 6 (21%) included both.

Patient and graft survival

The median (IQR) follow-up duration was 3.0 (2.0–4.4)
years after liver transplantation and 4.0 (3.0–5.7) years af-
ter kidney transplantation. No subject was lost to follow-up.
One- and 3-year liver recipient survival was approximately
91% and 64%, respectively (Figure 1 and Table 2). Two
liver transplant recipients died from complications of re-
current HCV infection (posttransplant days 218 and 445),

the third subject died of Stenotrophomonas maltophilia
sepsis in the setting of recurrent HCV-associated cirrhosis
(day 724) and the fourth subject died due to disseminated
recurrent hepatocellular carcinoma (day 1071). One- and
3-year kidney recipient survival was approximately 94%.
One kidney transplant recipient died from congestive heart
failure at day 175 posttransplant, one from pulmonary fi-
brosis (day 1452), one from complications of a myocardial

Figure 1: Kaplan–Meier estimates of patient and graft sur-

vival and first allograft rejection. The solid lines represent kid-
ney transplant recipient and the dashed lines represent liver trans-
plant recipients. In panel B, graft failure from any cause is plotted
without censoring death with function.
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Figure 1: Contnued.

infarction in the setting of respiratory failure of undeter-
mined etiology (day 2095) and one from an unknown cause
51 days following an uncomplicated aortic valve replace-
ment (day 1452).

Table 2: Patient and graft survival in HIV-infected study subjects and in the Organ Procurement and Transplantation Network (OPTN)
database1

One-year patient survival Three-year patient survival

Liver Kidney Liver Kidney

Study subjects2 90.9 94.4 63.6 94.4
(73.9–100) (83.9–100) (35.2–92.1) (83.9–100)

OPTN (≥65 years)1 81.5 91.5 68.8 80.1
(79.4–83.6) (90.7–92.3) (66.2–71.3) (78.9–81.2)

OPTN (HCV-infected)1 85.8 NA 75.6 NA
(84.5–87.1) (73.9–77.3)

OPTN (general)1 87.7 95.9 79.9 90.8
(87.2–88.3) (95.8–96.1) (79.3–80.5) (90.5–91.1)
One-year graft survival Three-year graft survival

Study subjects3 81.8 83.3 63.6 83.3
(59.0–100) (66.1–100) (35.2–92.1) (66.1–100)

OPTN (≥65 years)1 78.6 87.9 65.4 74.4
(76.4–80.8) (87.0–88.8) (62.8–68.0) (73.2–75.7)

OPTN (HCV-infected)1 83.1 NA 71.9 NA
(81.7–84.5) (70.1–73.6)

OPTN (general)1 83.4 91.9 73.7 82.4
(82.8–84.0) (91.6–92.1) (73.1–74.4) (82.0–82.7)

All numbers represent the median and 95% confidence interval.
1Kidney patient and graft survival were similar to the general transplant population (log-rank test; p = 0.34 and 0.18, respectively), while
liver patient and graft survival were similar to the older population (log-rank test; p = 0.99 and 0.91, respectively), based on 1999–2004
transplants in the Organ Procurement and Transplantation Network (OPTN) database.
2One-year survival is based on 2002–2004 transplants and 3-year survival is based on 1999–2002 transplants in the OPTN database.
3Without censoring death with function. When death with function is censored, 1- and 3-year graft survival rates are equal, since there
were no new events in the period. These graft survival percentages were 81.8 (59.0–100) and 88.9 (74.4–100) for liver and kidney
transplants, respectively.
NA, not available.

Without censoring death with function, 1- and 3-year liver
graft survival was approximately 82% and 64%, respec-
tively. One liver graft failed due to a ‘small-for-size syn-
drome’ in a living donor’s right-lobe recipient (day 49) and
one failed due to recurrent HCV infection (day 218). The
living liver recipient received a second transplant from a de-
ceased donor and subsequently died from HCV-associated
cirrhosis 396 days after retransplantation (445 days after
the initial transplant). Without censoring death with func-
tion, 1- and 3-year kidney graft survival was approximately
83%. Severe acute rejection (day 8), chronic rejection (days
1174 and 1773) and vascular thrombosis (day 8) resulted
in four kidney graft losses. Patient and graft survival at 1
and 3 years were similar to those reported in the national
database for older (greater than or equal to 65 years) trans-
plant recipients in the United States during a similar time
frame (Table 2).

HIV disease progression

Two (7%) subjects developed an OI, including one case
each of CMV and Candida esophagitis. The CD4+ T-cell
count at the time of diagnosis in the liver transplant re-
cipient was approximately 200 cells per cubic millimeter.
His clinical status was poor due to the rapid progression
of end-stage liver disease, and he subsequently died of
liver failure. The Candida esophagitis occurred in a diabetic
kidney recipient who had previously been treated with
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thymoglobulin for acute rejection and responded promptly
to topical antifungal treatment (20).

The median (IQR) change in CD4+ T-cells per cubic millime-
ter at 1, 2 and 3 years posttransplant compared to baseline
was 18.0 (–275, 95, p = 0.52), 53.5 (–128.5, 176.5, p =
0.55) and 109.0 (–75, 228, p = 0.17), respectively. Two liver
recipients had detectable plasma HIV RNA levels at trans-
plant and were rapidly suppressed to undetectable levels
posttransplantation. Following transplantation, five (45%)
liver and seven (39%) kidney recipients had detectable
plasma HIV RNA levels. Two subjects were not taking
HAART at the time of the detectable measurements (63–
45 741 copies per milliliter). The range of detectable viremia
was 52–44000 copies per milliliter in the 10 subjects on
HAART. Five of these subjects had single detectable RNA
values (blips) (55–6490 copies per milliliter) that resolved.
Among the other five, there were nine episodes of tran-
sient viremia (56–44000 copies per milliliter). Among the
21 surviving subjects, only one had detectable plasma HIV
RNA (52 copies) levels at their last study visit, 3.4 years
posttransplant.

Allograft rejection

Twelve (67%) kidney and one (9%) liver recipient experi-
enced a total of 20 rejection episodes (Figure 1). The 1- and
3-year cumulative incidence of rejection (95% CI) for liver
transplant recipients was 10% (0–29%). The 1-, 2- and 3-
year cumulative incidence of rejection for kidney transplant
recipients was 52% (28–75%), 64% (41–87%) and 73%
(50–96%), respectively. Among kidney rejection episodes,
14 (78%) were acute cellular, 1 (6%) was acute vascular
and 2 (11%) were acute cellular and vascular. There was
one presumptive diagnosis of recurrent rejection without
biopsy.

Only age (hazard ratio [HR] 6.33, p = 0.005) and PRA at
transplant (HR 0.84, p = 0.05) were associated with first
kidney rejection episode at p less than 0.05 level in unad-
justed univariate analyses. Use of antibody induction ther-
apy (HR 3.23, p = 0.06), most recent CD4+ T-cell count (HR
0.89, p = 0.12), delayed initiation of cyclosporine (HR 3.27,
p = 0.17), cyclosporine trough level adjusted for delayed
initiation (HR = 0.99, p = 0.12) and antigen mismatch (HR
1.54, p = 0.19) may be associated with kidney rejection.
While the other variables examined, including immune acti-
vation markers, were not associated with kidney rejection,
there may be an inadequate power to detect these asso-
ciations.

Additional observations

Despite frequent kidney rejection and a 50% incidence of
delayed graft function, the median (IQR) change in creati-
nine in kidney recipients at years 1,2 and 3 compared to
3 months posttransplant was 0.0 (–0.1, 0.2), 0.1 (0.0, 0.5)
and 0.2 (–0.1, 0.7) mg/dL, respectively. Kidney recipients
with rejection episodes had a higher median creatinine

than those who did not reject (year 1: 1.95 mg/dL versus
1.10 mg/dL, p = 0.008; year 2: 2.30 mg/dL versus 1.20 mg/
dL, p = 0.002; year 3: 2.20 mg/dL versus 1.10 mg/dL,
p = 0.0009).

There was no evidence of HBV recurrence detected by
serologic or virologic monitoring among the five HBV-
coinfected liver recipients (21). All HBV-coinfected subjects
were treated with a combination of lamivudine and either
adefovir or tenofovir plus HBIG. Three (60%) subjects had
clinical evidence of lamivudine resistance prior to trans-
plant. The median aspartate aminotransferase (AST) in this
group at years 1,2 and 3 posttransplant was 25, 29 and
40 U/L, respectively.

Among six recipients with HCV coinfection, four had histo-
logic evidence of disease recurrence. All these subjects re-
ceived interferon and ribavirin therapy, initiated at a median
(range) of 109 (15–339) days posttransplantation. The other
two recipients did not have any clinical evidence of HCV re-
currence and thus did not undergo liver biopsy. Thus, they
may also have had histologic evidence of recurrent disease,
but this was not examined.

Serum potassium level >5.6 mEq/L (grade 1 on the Na-
tional Institute of Allergy and Infectious Diseases [NIAID]
Division of Acquired Immunodeficiency Syndrome [DAIDS]
toxicity scale) was common (52%), but did not occur more
frequently in Septra users or those with elevated CNI lev-
els. Leukopenia below 1 x 109/L occurred infrequently (3/29
[10%]), and only in liver transplant recipients, one of whom
received thymoglobulin.

Discussion

Although important patient selection and management
questions remain, particularly with respect to HCV-infected
liver transplant candidates and kidney allograft rejection,
this study suggests that transplantation is a reasonable op-
tion for selected HIV-infected patients. One- and 3-year kid-
ney patient and graft survival are comparable to the general
kidney recipient population. Liver survival rates are similar
to those in older, HIV-uninfected transplant recipients. HIV-
specific outcomes are excellent.

We believe the most important question is not if HIV-
infected transplant recipients do as well as age-matched
controls, but rather if they do as well as other relatively poor
prognosis groups that are considered appropriate trans-
plant candidates. Older and HCV-infected recipients are
considered acceptable for transplantation, yet have comor-
bid conditions associated with the potential for shortened
survival compared to the general transplant population.
This study is not adequately powered to formally compare
our survival estimates with a control group derived from the
OPTN database. Our patient and graft survival estimates
are consistent with the hypothesis that the HIV-infected
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transplant recipients have outcomes similar to or better
than the older, HIV-uninfected transplant population. How-
ever, the imprecision of these survival estimates is impor-
tant, especially if the true estimates approached the lower
bounds of the 95% CI. An ongoing study aims to enroll 275
liver and kidney recipients at 21 U.S. transplant centers and
is powered to allow comparisons using both over 65-year-
old and age-, organ type- and transplant indication-matched
control groups (www.hivtransplant.com).

The existing literature comparing recurrent HCV and
survival outcomes in HCV/HIV-coinfected and HCV-
monoinfected liver transplant recipients remains scant and
contradictory (13,22,23). In our study, two liver transplant
recipients died from complications of recurrent HCV in-
fection, the third died of sepsis in the setting of recur-
rent HCV-associated cirrhosis and the retransplanted liv-
ing liver recipient subsequently died from HCV-associated
cirrhosis. Four of six HCV-infected liver recipients demon-
strated histologic fibrosis progression, resulting in initia-
tion of interferon and ribavirin therapy. Poorer results in
the HCV- as compared to the HBV-coinfected liver recipi-
ents are of concern, and represent a key area of ongoing
investigation.

Despite frequent rejection, the 3-year kidney allograft loss
rate was similar to that seen among the general transplant
population. Drug interactions resulting in alterations in the
immunosuppressant exposure may be associated with re-
jection (24). Our analysis of the predictors of kidney rejec-
tion is limited by the small number of events and the large
number of potential immunologic, pharmacologic and other
factors contributing to this phenomenon. Although altered
exposure to the immunosuppressive agents as a result
of drug interactions may play a role in the increased re-
jection rates, some of the aggressive rejections occurred
within the first week following the transplant. These re-
jections were consistent with a very accelerated course,
and really could not be explained by an inadequate ex-
posure to maintenance immunosuppressive agents. We
have hypothesized that the patients with HIV infection
have an altered immune system, which may have con-
tributed to the aggressive, accelerated rejection observed
in some subjects. Ongoing studies aim to delineate the
mechanisms contributing to this aggressive alloimmune
response.

Graft function in this study was better than that reported in
a series of 40 HIV-infected kidney transplant recipients who
had fewer rejection episodes (16). Thus, higher CNI levels
may prevent rejection at the cost of nephrotoxicity. It is our
current practice to allow thymoglobulin induction therapy
in kidney recipients as a result of the aggressive alloim-
mune response seen in this pilot study. However, serious
non-OIs resulting in hospitalization were more common
among those who required thymoglobulin treatment, and
CD4+ T-cell counts often remain suppressed for months
(20). In addition, there was an early sepsis-related death in

a liver transplant recipient with hepatorenal syndrome who
received thymoglobulin to facilitate renal recovery (unpub-
lished data). As a result, we recommend minimizing thy-
moglobulin use in the early period following liver transplan-
tation by as much as possible.

We have shown that posttransplant immunosuppression
does not cause rapid HIV disease progression in the con-
text of an aggressive OI prophylaxis. Stability in CD4+
T-cell counts and the ability to successfully suppress
plasma HIV RNA levels suggest minimal HIV disease pro-
gression. Of note, half of the subjects with a detectable
HIV RNA level had single, relatively low RNA values with-
out clinical significance. In the others, there were nine
episodes of transient viremia, and only one of 21 sub-
jects had a detectable HIV RNA level at the last study
visit. Antiretroviral and immunosupressant medication ad-
justments were required frequently (Table 3) in order to
manage complex drug interactions and side effects (24–
27). There were no OIs or poorer outcomes among the
five subjects with an OI history who were included later
in the study, suggesting that this strategy is safe, even
among those with a history of KS. Concerns about poten-
tial KS recurrence remain, given the serious implications of
posttransplant KS. A patient in another cohort developed
de novo KS and Castleman’s disease postliver transplant
and was reported to have his disease controlled and to
be doing well (28). Considering transplant and HIV-related
OIs with regard to prophylaxis, differential diagnosis and
therapy requires coordination of a multidisciplinary team
of transplant, HIV and pharmacology experts.

In conclusion, promising early patient and graft survival
rates in HIV-infected liver and kidney transplant recipients
continue with longer follow-up (14,17). The relatively high
death rate in the HCV-coinfected liver recipients and the
frequent allograft rejection among the kidney transplant re-
cipients are the focus of the ongoing investigation. Larger
studies will facilitate identification of potential predictors
of poor outcomes that may be used to modify patient se-
lection criteria or to target specific therapeutic approaches.
Basic science laboratory studies focusing on host immuno-
logic and viral characteristics may elucidate the pathogen-
esis of these complications and promote modifications in
clinical management.
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