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Introduction

Kaposi’s sarcoma (KS) is a vascular proliferative
lesion that classically occurs in elderly Eastern European
and Mediterranean males.1 However, since 1979, KS is
found to be increasingly common in immunosuppressed
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Kaposi’s sarcoma (KS) is a angioformative lesion
that classically occurs in elderly Eastern European
and Mediterranean males but is also common in
immunosuppressed individuals particularly human
immunodeficiency virus (HIV)-infected patients.
This study investigates the clinical and histopatho-
logical features of 47 patients with Kaposi’s sarcoma
from a teaching hospital in Sydney, Australia, in
which 44 cases had adequate clinical follow-up
information over a 10-year period. Most of the
lesions were of late stage (37/47 cases; 79%), consist-
ing of 11 cases of plaque stage KS and 26 cases of
nodular stage KS with only 10 cases of early or patch
stage KS. The majority of the HIV-positive cases
(23/33; 70%) and all of the HIV-negative (14/14; 100%)
cases had late stage lesions (p=0.020; X2-test). The
histopathological features that were more common
in the KS lesions of HIV-negative patients were
lesional cell mitosis (p=0.0002), single cell necrosis
(p=0.001), apoptosis (p=0.0001) and single cell
anaplasia (p=0.0001). The KS lesions in HIV-positive
patients tended to have dissecting blood vessels
(14/33 cases; 42%) unlike those seen in HIV-negative

patients (0/14 cases; 0%) (p=0.004). Most HIV-posi-
tive cases (30/33; 90%) were males (p=0.0068); and all
these patients (33/33 cases; 100%) were <60 years old,
in contrast to HIV-negative patients (1/11 cases; 9%)
(p=0.0001). HIV status does not affect the occurrence
of multiplicity of KS lesions. However, extracuta-
neous or visceral KS lesions were more likely to
occur in HIV-positive patients (p=0.027). The num-
ber of cases of histologically proven KS cases has
decreased markedly over the recent 5 year period of
1995-1999 (n=14), which was less than half of the
number of the preceding 5 year period, 1990-1994
(n=33).  In summary, there are distinct differences in
the clinical and histopathological features of
Kaposi’s sarcoma lesions in HIV-positive and HIV-
negative patients.  Despite the recent discovery of
the HHV8 virus as the initiating and promoting fac-
tor of most of the KS lesions, these differences indi-
cated that there might be different mechanisms that
occur in HIV-positive and HIV-negative patients in
the development of this lesion. (Pathology Oncology
Research Vol 8, No 1, 31–35, 2002)

Keywords: Kaposi’s sarcoma, human immunodeficiency virus, HIV, neoplasia, human herpesvirus 8, HHV8

individuals such as organ transplant recipients or
patients infected with the human immunodeficiency
virus (HIV).2,3

The tumor can be multicentric and involve internal vis-
cera. Typically, initial clinical presentation is characterised
by purplish to red cutaneous macules on the hands and
feet and progress up the limbs forming nodules and cul-
minating with visceral or mucosal involvement in some
patients.4 These patients often die from complications of
their immunosuppression rather than from the KS lesions
per se although some can succumb to the visceral compli-
cations with haemorrhage.



Histologically, the lesion is characterised by spindle
cell proliferation, usually in a directional streaming pat-
tern, admixed with endothelial cells, fibroblasts and
inflammatory cells.  Although the lesion has been
described to evolve through a sequence of morphologi-
cally distinct stages ranging from an early stage low
grade lesion to an advanced stage high grade nodular
lesion, accelerated forms with the appearance of the lat-
ter lesions are observed without having progressing from
the early low-grade lesion.5 Early KS lesions can be his-
tologically confused with inflammatory dermatosis or
angiodermatitis6 whereas more advanced lesions can be

mistaken for a pyogenic granuloma or bacillary angio-
matosis.7

This study investigates the incidence, clinical and
histopathological features of patients with Kaposi’s sarco-
ma at a major teaching hospital in Sydney, Australia, over
the 10-year period 1990-1999.

Materials and Methods

The study material consisted of paraffin-embedded,
archival tissues of surgical resection and biopsy specimens
from patients with Kaposi’s sarcoma (n=47). However, ade-

quate clinical details and follow-
up information were available only
in 44 of the patients. Routine his-
tological sections were prepared
using standard staining methods
with haematoxylin and eosin.

The patch stage lesion is con-
sidered to be the early stage KS
whereas the plaque stage lesion is
said to be the developed KS
lesion. In the current study, the
patch stage is considered as the
early stage KS lesion whereas
plaque and nodular KS lesions are
grouped as developed or late stage
lesions. The histological sections
of each of the KS lesions were
examined for a range of patholog-
ical features as listed in Table 1.
The clinical histories were
obtained from the Medical
Records Department of the Cen-
tral Sydney Area Health Service.
Ethics approval was obtained
from the Ethics Review Commit-
tee of the Central Sydney Area
Health Service, Protocol No.
X00-0041. The HIV status of 44
patients was obtained and docu-
mented. 

Statistical analysis

The significance of the
histopathological features in rela-
tion to the HIV status of patients
was statistically analysed. Cate-
gorical variables were analysed
with the chi-squared (X2) contin-
gency test. Only p values of less
than 0.05 were considered signifi-
cant.  
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Table 1. Histological subtypes of KS and relationship to pathological features.

HIV Status 
Chi-square p-value

Positive Negative

Histological stage
Early 10 (30%) 0 (0%)
Late 23 (70%) 14 (100%) 5.39 0.020

Plasma cells
Present 15 (45%) 8 (57%)
Absent 18 (55%) 6 (43%) 0.54 0.460

Dissecting vessels
Present 14 (42%) 0 (0%)
Absent 19 (58%) 14 (100%) 8.46 0.004

Protruberant vessels
Present 2 (6%) 0 (0%)
Absent 31 (94%) 14 (100%) 0.89 0.347

Hyaline globules
Present 25 (76%) 13 (93%)
Absent 8 (24%) 1 (7%) 1.86 0.173

Red cell extravasation 
Present 33 (100%) 14 (100%)
Absent 0 (0%) 0 (0%) NA NS

Haemosiderin
Present 31 (94%) 14 (100%)
Absent 2 (6%) 0 (0%) 0.89 0.347

Mitosis
Present 11 (33%) 13 (93%)
Absent 22 (67%) 1 (7%) 13.94 0.0002

Single cell necrosis
Present 11 (33%) 12 (86%)
Absent 22 (67%) 2 (14%) 10.79 0.001

Apoptosis
Present 13 (39%) 14 (100%)
Absent 20 (61%) 0 (0%) 14.77 0.0001

Single cell anaplasia
Present 1 (6%) 8 (57%)
Absent 32 (97%) 6 (43%) 18.59 0.0001



Results 

Histopathology and classification of KS lesions 
at different stages of development

In the current study, there are a total of 47 cases of KS
consisting of 10 (21%) cases of early or patch stage KS, 11
(24%) cases of plaque stage KS and 26 (55%) cases of
nodular stage KS. Patch stage KS lesions are characterised
by a poorly circumscribed collection of thin-walled ves-
sels with some surrounding spindle cells dissecting into
the stromal connective tissue associated with extravasation
of erythrocytes, some lymphoplasmacytic inflammatory
cells and oedema. Plaque stage KS lesions show similar
features to those of patch stage KS but with more promi-
nent number of spindle cells. The nodular KS lesion is fea-
tured by a circumscribed collection of spindle cell fasci-
cles with some intervening thin-walled vessels, extravasa-
tion of red blood cells, haemosiderin collections and spin-
dle cells with intracytoplasmic, PAS positive and diastase-
resistant globules. In this study, plaque and nodular lesions
are considered as late stage lesions.

HIV status and histopathological features 
in Kaposi’s sarcoma

The patients with known HIV-positive status showed a
relatively uniform range in the recognised specific histo-
logical types of KS. Of the 33 cases of HIV-positive cases,
the majority (23/33; 70%) of cases were late stage KS but
all of the HIV-negative (14/14;
100%) cases also had late stage
lesions (X2=5.39, p=0.020; X2-
test) (Table 1). Of the various
histopathological features exam-
ined, the presence of lesional cell
mitosis (X2=13.94, p=0.0002; X2-
test), single cell necrosis
(X2=10.79, p=0.001; X2-test),
apoptosis (X2=14.77, p=0.0001;
X2-test) and single anaplasia
(X2=18.59, p=0.0001; X2-test)
were more likely to be found in
the KS lesions of HIV-negative
patients than in HIV-positive
patients (Table 2). However, KS
lesions in HIV-positive patients
tended to have dissecting blood
vessels (14/33 cases; 42%) unlike
those seen in HIV-negative
patients (0/14 cases; 0%)
(X2=8.46, p=0.004; X2-test).

There was no significant differ-
ence in the presence of plasma
cells, newly formed blood vessels

protruding into vascular lumens (“protuberant vessel”,
which are the promontory sign of early KS), hyaline glob-
ules, red cell extravasation and haemosiderin in the lesions
between HIV-positive and HIV-negative patients (Table 1).

HIV status and relationship to clinical features 
in patients with KS

Of the 47 cases studied, 44 had adequate clinical follow-
up information. There were 33 HIV-positive cases in
which the majority (30/33; 90%) was males (Table 2). This
was in contrast with the HIV-negative cases with almost
equal distribution between males (6/11; 55%) and females
(5/11; 45%) (X2=7.33, p=0.0068; X2-test). 

All of the HIV-positive patients (33/33 cases; 100%) were
<60 years old, with a median age of 35 years (range: 24-54
years).  This contrasted significantly with HIV-negative
patients, in which the majority (10/11 cases; 91%) were 60
years of age (X2=38.8, p=0.0001; X2-test), with a median
age of 70.5 years (range: 60-86). Of the 44 cases with ade-
quate follow-up in the study group, 12 (36%) had multiple
lesions.  However, there was no significant difference
between the HIV-positive and HIV-negative groups in the
occurrence of multiplicity of KS lesions. In addition, neither
group of patients was more likely to develop recurrence of
the KS lesions. The majority of the cases were cutaneous
KS (33/44; 75%). However, HIV-positive patients were
more likely than HIV-negative patients to have extracuta-
neous or visceral KS lesions (X2=4.89, p=0.027; X2-test).
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Table 2. Histological subtypes of KS and relationship to clinical features.

HIV Status 
Chi-square p-valueParameter

Positive Negative

Sex
Male 30 (90%) 6 (55%)
Female 3 (10%) 5 (45%) 7.33 0.0068

Age
<60 33 (100%) 1 (9%)
≥60 0 (0%) 10 (91%) 38.8 0.0001

Multiplicity of lesions
Single 21 (64%) 7 (64%)
Multiple 12 (36%) 4 (36%) *** 0.717

Recurrence
Absent 28 (85%) 7 (64%)
Present 5 (15%) 4 (36%) 2.28 0.13

Site
Cutaneous 22 (67%) 11 (100%)
Visceral/extra- 11 (33%) 0 (0%) 4.89 0.027
cutaneous

***: cannot be estimated



Incidence of histologically proven KS cases over 
the 10 year period 1990-1999

Although a number of clinically documented KS cases
were not biopsied, the incidence of histologically proven KS
cases has decreased markedly over this period. The number
of cases over the 5 year period 1990-1994 was 33 whereas
that over the 5 year period of 1995-1999 was 14, which was
less than half of the number of the preceding 5 year period.

Discussion

Classical Kaposi’s sarcoma is uncommon and is seen
more commonly in males of more than 60 years old and of
Mediterranean or Ashkenazic Jewish origin.8 The
increased risk of developing Kaposi’s sarcoma in
immunosuppressed patients receiving immunosuppressive
therapy for transplants or those who have haematological
malignancies, is well-documented.9-14 However, it is well
known that Kaposi’s sarcoma is frequently seen in patients
with acquired immunodeficiency syndrome (AIDS).15,16

Although it was previously reported that the
histopathological features seen in the KS lesions in HIV-
positive and HIV-negative patients were similar in each
stage of development, the lesions in HIV-positive
patients differed from those of HIV-negative patients in
relation to the rapid progression of the lesions to more
advanced stage lesions.2,16

In the present study, we found that in the combined
cohort of HIV and non-HIV patients, the majority of the
lesions  (37/47; 79%) were of developed or late stage
lesions. In the HIV-positive group of patients, although the
majority of the KS lesions were of developed or late stage,
early stage lesions were more common in this group than
in the HIV-negative group of patients. Because there were
more early stage KS in HIV-positive cases than in the HIV-
negative patients, the lesions in the former group were
more likely to have dissecting vessels. These findings
were consistent with those found by others.17,18 In contrast,
the current study showed that the KS lesions in HIV-nega-
tive cases were exclusively of developed or late stage and
not surprisingly the presence of lesional cell mitosis, sin-
gle cell necrosis, apoptosis and single cell anaplasia were
found to occur significantly more frequently than in the
KS lesions of HIV-positive patients.

There was no significant difference in the presence of
plasma cells, protuberant blood vessels, hyaline globules,
red cell extravasation and haemosiderin in the lesions
between HIV-positive and HIV-negative patients.  It was
of interest to note that plasma cells were found in a minor-
ity of the early KS lesions in this study despite its report-
ed usefulness as a clue to its diagnosis.5 However, previ-
ous studies made by others also found that the plasma cells
was a minor finding in early HIV-associated KS lesions.2,17

In the evaluation of the HIV status and the various clini-
cal parameters, it was found that there were significant dif-
ferences in the age and sex of the patients between HIV-pos-
itive and HIV-negative patients, a result that is expected due
to the clinical and epidemiological influence of HIV infec-
tion. Of interest, it was also found that patients who were
HIV-positive were far more likely to develop extracuta-
neous or visceral KS lesions in this study. In contrast, pre-
vious studies had documented visceral involvement by KS
in classical KS,19,20 although those studies were made before
the discovery of AIDS and the presence of HIV infection in
those patients could not be completely excluded.

The recent discovery of the human herpesvirus 8
(HHV8) as the initiating factor for the development of
Kaposi’s4 has provided important insight into the patholo-
genesis of this tumor in both HIV-positive and HIV-nega-
tive patients. High HHV8 infection rate is found in central
and southern Africa with intermediate infection rates in
Mediterranean and eastern European countries and low
rates in Asia, North America and northern Europe.21,22

Homosexual and bisexual men have a higher risk of
HHV8 infection in Western societies and the virus appears
to be spread by sexual transmission, although there is evi-
dence that other routes of transmission may be impor-
tant.21,23,24,25 It appears that HHV8 initiates and promotes
the development of KS lesions through the viral inter-
leukin-6 (vIL-6) a cyclin and vascular endothelial growth
factor (VEGF) that it produces.21 In HIV-infected cases,
the Tat protein of HIV virus induces various cytokines that
synergistically interact with the products of HHV8 that
may account for the development and progression of
KS.26,27 It is interesting to note that the HHV8 virus is
found in over 95 percent of all KS lesions in various stud-
ies4,21 and it would be expected that the pathological fea-
tures of these lesions should be similar in both HIV-posi-
tive and HIV-negative patients. It is obvious that this is not
the case in the current study and in those of others.2,15,16,28

This suggests that the evolution and progression of KS in
HIV-positive and HIV-negative patients may require dif-
ferent cofactors and may well follow different mecha-
nisms, which are currently the subject of further studies. 

In summary, there are distinct differences in the clinical
and histopathological features of Kaposi’s sarcoma lesions in
HIV-positive and HIV-negative patients found in this study.
Despite the recent discovery of the HHV8 virus as the initiat-
ing and promoting factor of most of the KS lesions, these dif-
ferences highlighted the probable important mechanisms that
are different in the presence or absence of HIV infection.

References

1.²Friedman-Birnbaum R, Bergman R, Bitterman-Deutsch O, et
al: Classic and iatrogenic Kaposi’s sarcoma. Histopathological
patterns as related to clinical course. Am J Dermatopathol
15:523-527, 1993.

34 HONG and LEE

PATHOLOGY ONCOLOGY RESEARCH



2.²Santucci M, Pimpinelli N, Moretti S, Giannotti B: Classic and
immunodeficiency-associated Kaposi’s sarcoma. Clinical, his-
tologic, and immunologic correlations. Arch Pathol Lab Med
112:1214-1220, 1988.

3.²Fauci AS, Macher AM, Longo DL, et al: NIH conference.
Acquired immunodeficiency syndrome: epidemiologic, clini-
cal, immunologic, and therapeutic considerations. Ann Intern
Med 100:92-106, 1984.

4.²Antman K, Chang Y: Kaposi’s sarcoma. N Engl J Med
342:1027-1038, 2000.

5.²Chor PJ, Santa Cruz DJ: Kaposi’s sarcoma. A clinicopatholog-
ic review and differential diagnosis. J Cutan Pathol 19:6-20,
1992.

6.²Blumenfeld W, Egbert BM, Sagebiel RW: Differential diagnosis
of Kaposi’s sarcoma. Arch Pathol Lab Med 109:123-127, 1985.

7.²Templeton AC: Kaposi’s sarcoma. Pathol Annu 16:315-336,
1981.

8.²DiGiovanna JJ, Safai B: Kaposi’s sarcoma. Retrospective
study of 90 cases with particular emphasis on the familial
occurrence, ethnic background and prevalence of other dis-
eases. Am J Med 71:779-783, 1981.

9.²Gange RW, Jones EW: Kaposi’s sarcoma and immunosuppres-
sive therapy: an appraisal. Clin Exp Dermatol 3:135-146, 1978.

10.²Gupta AK, Cardella CJ, Haberman HF: Cutaneous malignant
neoplasms in patients with renal transplants. Arch Dermatol
122:1288-1293, 1986.

11.²Hoshaw RA, Schwartz RA: Kaposi’s sarcoma after immuno-
suppressive therapy with prednisone. Arch Dermatol 116:1280-
1282, 1980.

12.²Klepp O, Dahl O, Stenwig JT: Association of Kaposi’s sarco-
ma and prior immunosuppressive therapy: a 5-year material of
Kaposi’s sarcoma in Norway. Cancer 42:2626-2630, 1978.

13.²Lutzner MA: Skin cancer in immunosuppressed organ trans-
plant recipients. J Am Acad Dermatol 11:891-893, 1984.

14.²Penn I: Kaposi’s sarcoma in organ transplant recipients: report
of 20 cases. Transplantation 27:8-11, 1979.

15.²Safai B, Johnson KG, Myskowski PL, et al. The natural history
of Kaposi’s sarcoma in the acquired immunodeficiency syn-
drome. Ann Intern Med 103:744-750, 1985.

16.²Safai B, Sarngadharan MG, Koziner B, et al. Spectrum of
Kaposi’s sarcoma in the epidemic of AIDS. Cancer Res
45:4646s-4648s, 1985.

17.²Gottlieb GJ, Ackerman AB: Kaposi’s sarcoma: an extensively
disseminated form in young homosexual men. Hum Pathol
13:882-892, 1982.

18.²Francis ND, Parkin JM, Weber J, Boylston AW: Kaposi’s sar-
coma in acquired immune deficiency syndrome (AIDS). J Clin
Pathol 39:469-474, 1986.

19.²Cox FH, Helwig EB: Kaposi’s sarcoma. Cancer 12:289-298,
1959.

20.²Reynolds WA WR, Soule EH: Kaposi’s sarcoma: a clinico-
pathologic study with particular reference to its relationship to
the reticuloendothelial system. Medicine 44:419-443, 1965.

21.²Hong A, Lee CS: The emerging role of the human herpesvirus
8 (HHV8) in human neoplasia. Pathology 33:460-467, 2001.

22.²Moore PS. The emergence of Kaposi’s sarcoma-associated her-
pesvirus (human herpesvirus 8). N Engl J Med 343:1411-3,
2000.

23.²Kedes DH, Ganem D, Ameli N, et al: The prevalence of serum
antibody to human herpesvirus 8 (Kaposi sarcoma-associated
herpesvirus) among HIV-seropositive and high-risk HIV-
seronegative women. JAMA: 478-481, 1997.

24.²Kedes DH, Operskalski E, Busch M, et al: The seroepidemiol-
ogy of human herpesvirus 8 (Kaposi’s sarcoma-associated her-
pesvirus): distribution of infection in KS risk groups and evi-
dence for sexual transmission. Nat Med 2: 18-924, 1996.

25.²Martin JN, Ganem DE, Osmond DH, et al: Sexual transmission
and the natural history of human herpesvirus 8 infection. N
Engl J Med 1998; 338:948-954, 1998.

26.²Prakash O, Tang ZY, He Y, et al: Human Kaposi’s sarcoma cell-
mediated tumorgenesis in human immunodeficiency type 1 Tat-
expressing transgenic mice. J Natl Cancer Inst 92:721-728,
2000.

27.²Weiss R, Boshoff C: Addressing controversies over Kaposi’s
sarcoma. J Natl Cancer Inst 92:677-678, 2000.

28.²Modlin RL, Crissey JT, Rea TH: Kaposi’s sarcoma. Int J Der-
matol 22:443-448, 1983.

35HIV and Kaposi’s Sarcoma

Vol 8, No 1, 2002


