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ABSTRACT

The long-term risk of malignancy among renal transplant patients is approximately 100
times that of the general population. Unlike North America and many European
countries, Kaposi’s sarcoma is the most common cancer after renal transplantation in most
series reported from the Middle East. Human herpes virus-8 (HHV-8) has a major role in
the pathogenesis of Kaposi’s sarcoma. The risk of posttransplantation Kaposi’s sarcoma is
23% to 28% among seropositive patients compared with 0.7% among seronegative
patients. This study was conducted to investigate the seroprevalence of HHV-8 among our
transplant recipients. The sera from 100 renal transplant recipients were examined by
indirect immunofluorescence against latent nuclear antigen. Sixty of 100 patients were
males. The overall mean age was 41.1 years (range, 17–74 years) with 17 patients older
than 55 years. The mean transplantation duration was 41.6 months. Twenty-five percent of
patients were seropositive for HHV-8. There was statistically significant seropositivity for
HHV-8 among recipients older than 55 years (P � .02). Eight of 17 patients older than 55
years were seropositive (47%), whereas 17/83 patients younger than 55 years were
seropositive (20%). There were no significant differences for HHV-8 seropositivity
regarding sex, transplantation duration, and immunosuppressive regimen, including dose
of immunosuppressive drugs and cyclosporine blood levels. In this study, we showed
seropositivity for HHV-8 among a significant percentage of our renal transplant recipients,
a finding which may render them at risk to develop Kaposi’s sarcoma. Seropositive and
seronegative patients were followed for 16 months. One HHV-8 seropositive patient (1/25)

developed Kaposi’s sarcoma.
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HE LONG-TERM RISK of malignancy among renal
transplant patients is approximately 100 times greater

han the general population. Unlike North America and
any European countries, Kaposi’s sarcoma (KS) is the
ost common cancer after renal transplantation in most

eries reported from the Middle East.1,2 Human herpes
irus-8 (HHV-8) or Kaposi’s sarcoma associated herpes
irus (KSHV) was discovered in 1994 to be a member of
he gamma herpes virus group. HHV-8 has been identi-
ed by polymerase chain reaction in all types of KS,

ncluding AIDS-associated, classic, endemic African and
mmunosuppression-associated.3 The risk of posttransplan-
ation KS is 23% to 28% among seropositive patients
ompared with 0.7% among seronegative patients. Based
n seroprevalence, 3 areas have been defined: first, the
egions with seroprevalence rates less than 5%, like North

merica and Northern Europe; the second pattern of E
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000
nfection occurs in areas with intermediate prevalence,
anging from 5% to 20%, like the Mediterranean and the

iddle East; the third area is Africa and the Amazon with
eroprevalence rates of more than 50%.4 This study was
erformed to assess the seroprevalence of HHV-8 among
ur transplant recipients.

ATERIALS AND METHODS

e selected 100 consecutive patients for a cross-sectional study to
ssay sera for HHV-8 latent nuclear antigen by indirect immuno-
uorescence (IFA; Biotrin). All positive samples were checked for
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SEROPREVALENCE OF HHV-8 1001
NA because of possible cross reactivity. Informed consent was
ompleted by all participants as recommended by the guidelines of
he university ethics committee. The remainder of the serum
amples was discarded.

Data variables included age, sex, duration of transplantation,
mmunosuppressive drugs, cyclosporine blood level, ALG induc-
ion, intensification of treatment, and hepatitis B and C infections.

Seropositive and seronegative transplant recipients were fol-
owed for 16 months for development of KS. The chi-square,
tudent t test and Fisher exact test were used. Data were analyzed
y SPSS version 11. P � .05 was considered significant.

ESULTS

ixty of 100 patients were males. The overall mean age was
1.1 � 14 years (range, 17–74 years) and 17 patients were
lder than 55 years. The mean transplantation duration was
1.6 months (range, 1–166 months).
Twenty-four of 100 patients received ALG for an induc-

ion protocol. Ninety-eight patients were on cyclosporine
52/98 �3.5 mg/kg). Ninety-seven of 100 patients were on
rednisolone (69/97 �10 mg/d). Seventy-one patients were
n mycophenolate mofetil (18/71 �1 g/d) and 23 patients
ere on azathioprine (7/23 �75 mg/d). Forty-three of 100
atients received a steroid pulse due to acute allograft
ysfunction. Twenty-five of 100 patients were seropositive
or HHV-8 assayed by IFA. None of them was ANA
ositive. Demographic data of seropositive and seronega-
ive recipients are shown in Table 1.

There was statistically significant seropositivity for
HV-8 among recipients older than 55 years (P � .02).
ight of 17 patients older than 55 years were seropositive

Table 1. Demographic Data and Clinical Characteristics of
Seropositive and Seronegative Patients

HHV-8 Negative HHV-8 Positive

o. 75 25
ean age (y) 39 � 13 45 � 15
ge �55 y 9/75 8/25
ex (M/F) 45/30 15/10
ransplantation duration
(months), mean

40.6 � 43 44.8 � 42.3

bs Ag 3/75 0/25
nti-HCV ELISA 1/75 0/25
yclosporine (mg/d) 228 � 69 222 � 45
yclosporine �3.5 mg/kg 35/75 11/25
yclosporine blood level
(ng/mL), mean

210 � 109 195 � 48

ycophenolate mofetil 55/75 17/25
ycophenolate mofetil (mg/d),
mean

1627 � 566 1196 � 747

zathioprine 17/75 6/25
zathioprine (mg/d), mean 78 � 27 88.9 � 31
zathioprine �75 mg 10/75 6/25
LG 18/75 6/25
rednisolone 73/75 24/25
rednisolone �10 mg 23/75 5/25
rednisolone (mg/d), mean 14.5 � 10.8 12.9 � 8.3
m
atients receiving steroid pulse 33/75 10/25
47%), whereas 17/83 patients younger than 55 years were
eropositive (20%). Mean duration of transplantation in
ecipients older than 55 years was 50.8 months; for those
ounger than 55, 40.7 months, a difference that was not
ignificant. There were no significant differences for HHV-8
eropositivity regarding sex, transplantation duration, HBV
nd HCV infections, immunosuppressive regimen, immu-
osuppressive drug dose, induction with ALG, and cyclo-
porine (CsA) blood levels.

Seropositive and seronegative patients were followed
onthly or bimonthly after the study for evidence of KS by

egular visits to our renal transplant clinic for 16 months.
uring this period, 1 of the seropositive patients (1/25)

eveloped KS (4%). She was a 36-year-old women trans-
lanted 10 years ago. Her immunosuppression had been

ntensified by courses of methylprednisolone due to deteri-
ration of allograft function. The lesions which were con-
ned to the skin regressed upon cessation of her immuno-
uppressive drugs. There was no significant difference in
mmunosuppressive dose reduction with respect to HHV-8
erology among seropositive or seronegative groups.

ISCUSSION

he incidence of HHV-8 seropositivity among our renal
ransplant recipients was 25%, which was close to that
bserved in the Middle East and the Mediterranean re-
ion.2 Seropositivity in our study was higher among the
lder age population, a finding similar of Stein et al5 and
ouri et al6 and a study from Burkina Faso.7

In some studies, the seroprevalence of HHV-8 among
enal transplant patients was higher than in the general
opulation. For instance, in the study by Regamey and
oworkers,8 the seroprevalence of HHV-8 among graft
ecipients increased from 6.4% on the day of transplanta-
ion to 17.7% at 1 year after transplantation.

The mode of transmission is not well known. Possible
outes of transmission include virus reactivation after trans-
lantation, transmission via the transplanted organ, sexual
ontacts, and saliva. The seroprevalence of HHV-8 in our
eneral population and among kidney donors is not known,
ut there is wide distribution between 0% to 56% in various
arts of the world.9–13

Studies suggest that in areas in which HHV-8 is endemic,
S among transplant recipients is primarily due to reacti-

ation of virus during immunosuppression. In areas in
hich the virus is not endemic, transplantation-associated
S is often transmitted from the donor.13,14

We did not observe any association between the kind and
he dose of immunosuppressive drugs and the seropreva-
ence of HHV-8, a finding which was similar to other
tudies,2,15 but the cross-sectional design of our study had
imitations in this regard. In conclusion, in this study we
howed seropositivity for HHV-8 among a significant per-
entage of our renal transplant recipients, a finding that

ay render them at risk to develop KS.
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