HIV transmission by organ and tissue transplantation

Robert J. Simonds

Purpose: Published reports in English of HIV infection in organ and tissue
recipients were reviewed to examine (1) the effect of donor screening, allograft
type, and allograft processing on risk of HIV transmission by transplantation; (2)
the antibody response to HIV infection in organ recipients taking antirejection
therapy; and (3) survival following transplantation for HIV-infected organ
recipients.

Data extraction: Date of transplant, timing of HIV infection in relation to
transplant, type of allograft, type of antirejection therapy, duration of follow-up,
time to death, and time to antigen and antibody appearance were recorded for
each of 32 reports.

Results: HIV transmission associated with transplantation of kidney (n =50), liver
(n=13), heart (n=6), pancreas (n=1), bone (n=4), and skin (n=1) has been
reported. In all but 14 cases, transplantation occurred before routine donor
screening for HIV antibody began. In addition, 24 cases of an organ transplant
after the recipient became HIV-infected have been reported. Non-transmission
of HIV from HIV-infected donors has also been reported in recipients of corneas
(n=9), bone (n=26), other musculoskeletal tissue (n=3), dura mater (n=3), and
kidneys (n=2). Of 40 recipients with organ transplantation-associated infection
who were tested for HIV antibody within 6 months of transplantation, 34 (85%)
tested positive; only one recipient remained seronegative more than 6 months
after transplantation. Estimated 1- and 5-year survival following transplantation
for 61 HIV-infected kidney recipients was 90 and 50%, respectively.

Conclusions: With current screening practices, HIV transmission by transplanta-
tion is rare. The transmission risk appears lower for recipients of processed or
avascular tissues. The antibody response to HIV infection in organ recipients
taking immunosuppressive therapy is similar to that reported in other infected
people.
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Introduction

Receipt of transplanted organs and tissues, although
recognized early in the AIDS epidemic as a risk fac-
tor for HIV infection, has been implicated only infre-
quently in HIV transmission. This transmission mode
is unique in that infection occurs in people who
are exogenously immunosuppressed and frequently
have other complicated medical conditions. This pa-
per reviews published reports of HIV infection in
organ and tissue recipients to address the effect of
donor screening, allograft type, and allograft pro-
cessing on HIV transmission risk to recipients; the

serologic response to HIV infection in organ recip-
ients taking antirejection therapy; and survival fol-
lowing transplantation for HIV-infected organ recip-
ients.

Patients and methods

Thirty-two reports of 94 cases of HIV infection in
organ recipients were reviewed [1-32]. For each
patient, the date of transplant, whether HIV infec-
tion was known to precede the transplant, the type
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of organ or tissue allograft received, the type of
antirejection chemotherapy taken, the duration of
follow-up or time to death, and the time to appear-
ance of HIV p24 antigen and antibody in the serum
of recipients were recorded. Three reports of five
cases of HIV infection in tissue allograft (exclud-
ing semen, bone marrow and breast milk) recip-
ients [29,33,34) and three reports of HIV infection-
frec recipients of organs or tissues from HIV-infected
donors [3,8,27,29,35] were also reviewed. Analysis
of time between transplantation and death was per-
formed by the product-limit method using BMDP
statistical software (Cork, Ireland). Time to death
from any cause was considered uncensored; event
times were censored at the time of the report if
the recipient was reported to be alive. To compare
survival following transplantation between HIV-in-
fected recipients and other organ recipients, data on
survival following transplantation from several large
clinical series of organ transplant recipients were re-
viewed [36-38]; Student’s t-test was used to compare
the proportions of patients surviving 1 and 5 years
after transplantation.

Results

HIV infection had been reported in 61 recipients
of kidneys [1-0,8-22,26-32], 24 recipients of liv-
ers [3,7,23-25,28,29,31,32], eight recipients of hearts
(3,4,23,29,31], one recipient of pancreas [4], four
recipients of bone [29,33], and one recipient of skin
[34] up to May 1993. In 24 (24%) cases (11 kidney,
11 liver, and two heart recipients), the recipient was
already infected with HIV at the time of transplan-
tation; in 75 (76%) cases (50 kidney, 13 liver, six
heart, four bone, one pancreas, and one skin recipi-
ent), HIV transmission was thought to have occurred
at the time of transplantation. In most of the latter
cases the organ or tissue donor was determined to
be already infected or at risk of HIV infection, al-
though in some cases transmission by perioperative
transfusion was suspected. Fifty-nine (63%) of the
94 infected organ recipients were treated with cy-
closporine, alone or in combination with other anti-
rejection medication; for the remaining recipients,
antirejection chemotherapy other than cyclosporine
was used (n = 14) or the type of antirejection therapy
was not specified (n=21).

The date of transplantation was reported for 67 of
the 75 cases of transplantation-associated transmis-
sion; 53 (79%) occurred before antibody screening
tests became available in March 1985, Of the re-
maining 14 cases, three were attributed to periop-
erative receipt of blood transfusions [3,19], one re-
cipient was transplanted urgently with a liver be-
fore the result of the donor’s positive antibody test
was available [25], one received a kidney from a

living donor who seroconverted after having been
screened 8 months before organ donation [22], two
received organs from a donor whose serum tested
falsely negative after hemodilution from transfusion
of a large volume of blood [32,39], and seven re-
ceived organs or tissues from a seronegative donor
who was thought to have early HIV infection [29].

Lack of HIV transmission from HIV-infected donors
has been reported in nine recipients of corneas
[27,29,35], 25 recipients of bone processed by
ethanol and lyophilization [29], one recipient of
fresh-frozen bone whose marrow was removed dur-
ing processing [29], three recipients of lyophilized
tendons or fascia [29], three recipients of lyophilized
and irradiated dura mater [29] and two recipients
of kidneys [3,8]. One of the kidney recipients took
cyclosporine; in the second report, the type of im-
munosuppression was not specified.

In 40 of the 70 cases of organ transplantation-asso-
ciated transmission, the recipient was tested for HIV
antibody at least once within 6 months of transplan-
tation. Thirty-four (85%) of these recipients tested
positive between 10 and 148 days after transplanta-
tion. The first positive antibody test for the remain-
ing six recipients was between 7 and 21 months
after transplantation, although none of these recip-
ients tested negative later than 75 days after trans-
plantation. In 15 other cases, the recipient was first
tested more than 6 months after transplantation. In
14 of these cases, the recipient first tested positive
7-55 months after transplantation. In only one case,
that of a liver recipient who seroconverted between
33 and 36 months after transplantation, did an in-
fected recipient remain seronegative for more than
6 months [24].

Measurement of recipient serum p24 antigen was
reported in 15 cases of HIV transmission to organ
recipients [4,19,25,26,29,32]. In 14 recipients, the first
appearance of antigen was between 3 and 84 days
after transplantation; in the remaining recipient, no
antigen was detected in a single specimen taken 30
days after transplantation {32].

One-year survival following transplantation was 90%
(SEM, 4%) for the 61 infected kidney recipients and
55% (SEM, 10%) for the 24 infected liver recipients.
These survival times compare with 1-year survival
of 93% (SEM, 0.2%) for 29 273 kidney recipients and
74% (SEM, 0.5%) for 9810 liver recipients as repor-
ted by the United Network for Organ Sharing [306].
Five-year survival was 50% (SEM, 10%) for HIV-in-
fected kidney recipients and 35% (SEM, 11%) for
HIV-infected liver recipients. In comparison, 5-year
survival was 85% for 989 kidney recipients in one
series [37] and 63% for 787 liver recipients in another
series [38].

One- and 5-year survival was 73 and 53%, respec-
tively, for the 59 organ recipients who took cy-
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closporine, and 89 and 26% for the 14 recipients who
did not.

Discussion

HIV transmission associated with transplantation has
been reported only rarely. Although more than
100 000 organs and one million tissue allografts have
been transplanted since 1980 in the United States
alone, a review of English language reports found
only 75 cases in which transplantation was impli-
cated as the mode of transmission, either through
the allograft or through perioperative transfusion.
Although additional cases of transmission may have
occurred that have not been published, a 1991 re-
view of United States AIDS surveillance reports de-
tected no further cases [29].

Three important features contribute to the risk of
HIV transmission by transplantation, the effective-
ness of donor screening for HIV infection, the type
of allograft transplanted and allograft processing,
if any, before transplantation. First, transmission to
transplant recipients has become even more uncom-
mon since routine donor screening for HIV antibody
began in 1985. Since then, only one case of transmis-
sion from a screened organ or tissue donor thought
to be truly seronegative at the time of transplan-
tation has been reported [29]. Second, HIV trans-
mission has been implicated only in transplantation
of organs and highly vascular tissues (large bone,
skin) whereas transmission by transplantation of the
cornea, a relatively avascular tissue, has not been
reported even though HIV has been isolated from
corneal tissue [40). These observations suggest that
the risk of transmission may be related to the risk
of exposure to infected blood through the trans-
planted allograft. Finally, lack of transmission from
HIV-infected donors of other avascular tissues may
be due in part to tissue processing, which can inac-
tivate HIV, as reported following transplantation of
tissue that has been irradiated, lyophilized or treated
with ethanol, all processing methods that have been
shown to inactivate HIV in plasma [41-43].

The timing of the appearance of HIV antibody in
infected organ recipients taking immunosuppressive
antirejection therapy is similar to that reported in
other infected people [44]. This finding suggests that
the serologic response to infection is not delayed in
those who take immunosuppressive therapy.

Decreased survival among HIV-infected organ recip-
ients compared with other organ recipients may
reflect complex interactions between the mortality
risks associated with HIV infection and underlying
medical conditions, transplant surgery and immuno-
suppressive chemotherapy. Some reports have sug-
gested that cyclosporine modulates the effects of

HIV infection [45,46]. Both slower progression to
AIDS [47] and lower survival [48] have been repor-
ted in cyclosporine-treated transplant recipients. The
findings of the present review on the effect of cy-
closporine on survival are inconclusive. Other sig-
nificant morbidity and mortality risks may preclude
detection of the effect of cyclosporine therapy on the
outcome of HIV-infected transplant recipients.

Some of these findings have implications for the pre-
vention of HIV transmission through transplantation
[49,50]. Since antibody screening does not preclude
a small risk of transmission from donors with early
HIV infection, screening of prospective donors for
HIV risk factors is critical. The United States Pub-
lic Health Service recommends that potential donors
with HIV-related risk factors be excluded from dona-
tion regardless of antibody status. Additionally, the
use of other screening tests that may be more sen-
sitive in early infection, such as p24 antigen tests
or polymerase chain reaction, may he considered,
based on the test's positive predictive value in the
donor population, its availability, its cost and the
timeliness with which results can be made avail-
able. However, the usefulness of these tests in donor
screening has not been determined. Second, further
research is needed to determine the effectiveness
of processing techniques in inactivating HIV while
maintaining the functional integrity of the allograft.
Finally, because HIV antibody appearance following
infection is not delayed in organ recipients, recipient
testing may be a feasible method of early identifi-
cation of HIV transmission through transplantation,
as recommended in the United States Public Health
Service guidelines.
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