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Classic and Immunodeficiency-Associated

Kaposi’s Sarcoma

Clinieal, Histologie, and Immunologie Correlations

Marco Saniucci, MD; Nicola Pimpinelli, MD; Silvia Moretti, MD; Benvenuto Giannotti, MD

e The evolutionary maodifications
of the clinical, histomorphologic, and
immunopathologlc features of both
classic and immunodeficlency (ID)-
associated Kaposi's sarcoma {KS)
were investigated in relation to the
immune status of the patients. The
histologic picture was similar in the
classic and ID-assoclated forms of
the tumor. In classic KS, a variably
dense reactive infiltrate was present,
and Its amount was Inversely related
to the age of the leslons; conversely,
a scarca raactive infilirate, with the
absence of CD4+ cells, was always
evidanced in ID-associated KS$
lesions, even when the immune sta-
tus of the patient showed no abnor-
malities. This evidence supports the
bypothesis that a specific impair-
ment of skin-associated lymphoid tis-
sue may bea crucial to the develop-
ment of ID-associated KS.

(Arch Pathot Lab Med 1988;
112:1214-1220)

Aveepted for publication Aug 25, 1988,

From the Istituto di Anatomia e Istologia
Fatologica (Dr Santucci) and Clinica Dermosifi-
lopatica 11 (Dre Pimpinclli, Moretti, and Gian-
netti}, Univergitd degli Studi di Fivenze (Ttuly).

Reprint requesis (o Istituto di Anatomia e
Tstologia Patologica, dell’Universita degli Studi,
Paliclinien di Cureggi, Viale G. B, Morgagni 85,
50134 Firenze, Italy {Dr Santueci).

1214

Kaposi’s sarcoma (KS) is, in its
“elassie” form, a quite rare dis-
ease,! with a higher incidence in peo-
ple of Italian and Ashkenazic Jewish
ancestry than ane might expect from
chance alone! Classic KS mainly
affects elderly men (age, >60 years),
with the skin lesions heing predomi-
nantly localized on the lower extremi-
ties. Extracutanecus involvement is
rare, and the disease usually has a
chronie, indolent course.

In the last few years, KS has heen
recognized with incrcasing frequency
in patients wha receive immunosup-
pressive treatment, including renal
transplant recipients—who have a
400% to 500% greater incidence than
the general population’—as well as
patients with lymphoma, leukemia,
and myeloma.®

Since 1979," KS has been observed
with continuously increasing frequen-
cy in patients with acquired immuno-
deficiency syndrome (ATDS) or AIDS-
related complex. This “epidemic”
form of K& mainly affects young male
homosexnals and, less frequently,
intravenous drug abusers or people
with hemophilia who have received
blood components. Kaposi’s sarcoma
affects 34% of patients with AIDS,:?
and it is reported as the initial clini-
cal manifestation in aboul 30% of
cases.'>’
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Investigations of the immune status
of palients with classic K8 sometimes
reveal functional abnormalities, such
as hypergammaglobulinemia and di-
minished mitogen-stimulated lym-
phocyte proliferation.*'® In the large
majorily of patients with epidemic
K8, various abnormalitics arc uncov-
gred, such as elevated immunoglobu-
lin levels, decreased mitogen-induced
lymphoeyte  transformation, de-
creased reactivity in mixed lympho-
cyte cultures, and a marked decrease
in CD4+ T cells, which are specifie
targets of human immunodeficiency
virus (HIV), and, conseguently, a
decrease in the ratio of peripheral
blood helper/inducer {CD4) te sup-
pressor/cytotoxic (CDB) T lympho-
cytes. Recently, however, it has been
reported that a laboratory-detectable
impairment of the immune system is
not a prerequisite for the development
of K8 in patients with ATDS or ATDS-
related complex.’>"”

It is generally stated that the histo-
logic features of KS in the immunode-
ficieney (1D)-associated form are
indistinguishable from those ohserved
in the elassic form***1#%; the differ-
ences in the histologic picture have
been related to the progression of
lesions from patches to plaques and
nodules.

The aim of this study was to com-
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pare the clinical, histolegic, and
immunopathologic fealures of K35,
both in its classic and ID-associated
farm, in relation to the age of the
lesions and to the immunologic status
of the patienis. In particular, investi-
gating the presence and the amount of
T-cell subsets in situ in cutaneous
lesions, we evidenced some peculiar
differcnces between classic and 1D-
associated XS, ie, a strikingly less
pronounced reactive infiltrate, with
the virtnal absence of CD4+ cells, in
ID-assveiated KS lesions. A scanty
reactive infiltrate was also found in
KS lesions of a HIV-positive patient
with normal immune cell function;
this finding supports the concept that
a specific impairment of skin-associ-
ated lymphoid tissuc (SALT), even in
the absence of any labaratory-detect-
able impairment of the immune sys-
tem, may be crucial to the develop-
ment of ID-associated KS.

PATIENTS AND METHODS

We studied ten patients with classic KS
and seven patients with ID-associated K8
(four patients with ATDS, one renul trans-
plant recipicnt, one patient with Hodgkin’s
disease, and one patient with chronie lym-
phoevlic leukemia). The palicnts were
selected accarding to the fullowing eriteria:
(1) availability of HIV serology; (2) com-
plete immunologic dala, ie, total lympho-
eyte connt, T-lymphoeyte connt, CD4/ cog
ratio, immunoglobulin quantitation, in
vitrn response Lo allogeneic cells and poly-
clonal activators, in vitro helper aclivity,
and delayed-type entaneous response to
various antigens.

All patients’ peripheral blood mononu-
clear cells were separated from heparin-
ized blood by centrifugation on a Ficell-
Hypaque gradient,” processed as previous-
ly deseribed,” and then incubated with T11
(CD2), T3 (CD3), T4 (2D4), and T8 (CDS)
monoclonal antibudies (MaAbs) (Coulter
Clone, Luton, United Kingdam), The per-
centage of mononuclear cells that bound
MoAbs wus determined by fluoresccnce-
activated cell sorter analysis us previously
described 2 The in vitro response to paly-
clonal activators phytohemoagglutinin
(Wellcome, Manchester, United Kingdom),
concanavalin A (Pharmacia Lahoratories,
Piscataway, NJ), aund pokeweed mitogen
{Gibeo, Grand Islands, NY), the response
to allogeneic cells in the mixed-cell lym-
phoeyte reaction, and Lhe helper activity of
the monanuclear cells of the patients who
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Table 1,—Monoclonal Antibodies Used
Cluster of
Monoclonal Difterentiation Cammerclal
| Anlibody (D) Sourcs Speclficity
B1 cD20 Goulter Glone, Uniled B cells®?
Kingdom
T11 Gb2 Caoulter Clone E roselte receptor’*
73 cD3 Coufter Clone Mature T celis®*
T4 Ch4 Coulter Clone T-helper cells®? ]
| T8 cD8 Coulter Clone T-suppressor cella®*
OKTR Chia Orthe Diagnostics Thymocytes, Langerhans'
Syslems Inc, calls, and related?*
Raritan, NJ
| OKM1 CD1th Qrtho Mononuclear phagocytes?*
Leu M3 CD14 Becton Dickinson,
Sunnyvale, Calif
Leu M5 CO11e Becton Dickinson .ha
Anti-HLA-DR . Becton Dickinson Ciass Il molecule® ]
Leu 14 co22 Bacton Dickinson B cells® ]
Anli-lgG Becton Dickingan + Heavy chaing®*
Anti-Igv Becion Dickinson u Heavy chains®®
Anti-lgD Becton Dickinsen A Heavy chaing®®
Antisk Becton Dickinson « Light chains?®
anti-A Bacton Dickingon X Light chaing?*

were studied were evaluated as previously
described !

A delayed-type cutancous response to
varinus antigens was measured by an
intradermal skin test (Multitest IMC, Mer-
idux, Milan, Ituly}.

In all patients, multiple biopsy speci-
mens were Laken from skin lesivny of dif-
ferent sges (ranging between 1 and 11
months) and variable clinical morphelogic
features (patches, plagues, and nodules),
either at presentation or on relapse after
treatment. Biopsy specimens were, in part,
fixed in formaldehyde solution, routinely
processed, and paraffin embedded. The
remainder of the specimens was snap [ro-
zen and stored in OCT compound at —=70°C.
Sections (thickness, 6 um} of paraffin-
embedded material were routinely stained
with hematoxylin-aosin, Berlin hlue (Perls’
method), and van Giesun's trichromic
stains. Cryostat sections (thickness, 5 zm)
were processed according to a previously
deseribed  indirect immunaperoxidase
method.”” The MoAbs used are listed in
Tahble 1. Vascular structures were identi-
fied using Ulex ewroparms agglutinin I
(URA-I) (Vector Laboratories, Burlin-
game, LUnited Kingdom).

RESULTS

The clinical and follow-up data of
the patients studied are summarized
in Table 2.

In patients with classic K8 (Nos. ]
through 10), the most commonly
ohserved lesions at presentalien con-

gisted of thick angiomatoid plagues
and nodules, usually present for sev-
eral months. Young lesions (one to
two months old) were more likely to
be ohserved on relapse after treat-
ment (excision and/or radiotherapy);
such lesions consisted of small pap-
ules, thin plagues, or angiomatoid
nodules (Fig 1). The lesions showed a
striking predilection for the lower
extremities. In some patients {Nos. 2
through 4 and 7), these lesions were
also located in other acral sites (hands
and auricles); in only patient 6, the
lcsions were limited to upper acral
sites. In patients with ID-associated
KS, conversely, the most commonly
ohserved lesions were erythematous
patehes (Iig 2), slightly infiltrated
plagues, and small angiomatoid nod-
ules. The lesions were preferentially
located on the upper half of the body
(head and neck, lateral side of the
trunk, and upper parts of the arms).
In one patient (No. 17), however, the
lesions were confined to the lower
extremities, while thick plaques on
the dorsum of the feet were associated
with a nodule on the lower left eyelid
in patient 15 and with erythematous
patches and slightly infiltrated
plagues on the laleral side of the
trunk in patient 16. All the patients
with ID-associated KS were observed
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Tabie 2. —Clinical Data®
Patient/Age, Associated Clinical Follaw-up, mo
y/Sex Site of Lealons HIV Serclogy Findings Therapy From Diagnosis
1/58/M Lower limbs - - RT LWD, 77
2/7T4/M Luiﬂar limbs, hands - - RT LWD, 56
3/72/M Hands, feet - — RT T Lwp, 87
4:75iM Lower limbs, left auricle - - RT LWD, 43
5/70/M Lower fimbs - - RT LwD, 48 |
6:63/M Upper limbs, hands - - RT LWO, 14
7/57/M Feet, right hand - - RT LWD, 48
8/64/M Feet - - RT LWD, 43
) A/86/M Lowar limbs - - aT LWD, 86
10/87/M Lower limbs, left buttock - - RT LWD, 56
11/ 45_-'M Latern! aspeci of irunk + - CTt DOD, 16
12143/M Upper limbs, head and neck i Prieumocystis carifui pnsumania CT ] DQD, 2
13/37/M Trunk, nouk + Fever, weight loss Inlerferon alfa, ) DOD, 4
) _ CT
14/39¢M Trunk + Weight loss Interteron atfa LwD, 7
15/33/M Lower limbs, left lower eyelid - Renal transplant (cyd(;sporine - NED, 15
) treatment)
16/55/M Feet, trunk - Hodgkin's disease CT DOD, 5
17:76/M Lower limbs - B-CLL Interteron alia, LWO, 35
cT

"HIV indicates human immunodeficiency virus; B-CLL, B-chronic lymphocytic leukemia: RT, radictherapy; CT, chemotherapy; LWD, living with disease; DOD, died ol
disease; and NED, no evidence of disease at seven months from the stopping of immunosuppressive ireatment.
tPerformed at len months fram diagnosis.

Fig 1.—MNodular angiomateid lesions dating
one month in ¢lassic Kaposi's sarcoma {pa-
tient 1).

Fig 2.~Erythematous patch an left lateral
side of trunk in acquired immunodeficiency
syndrome-associated Kaposi's sarcoma {pa-
tiert 11}
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within the third month from the onset
of the lesions.

The immunologic parameters ex-
amined were within the normal range
in all patients with classic KS (Nos. 1
through 10) and in patient 11 who was
a young homosexual male with HIV-
positive seralogy. Ten months after
the first examination, this patient
developed widespread cutaneous angi-
omatoid plaques, along with mucosal
lesions and lymph nodal enlargement;
at this moment, the patient showed,
for the firsl time, impaired immuno-
logic parameters, ic, lymphopenia,
reduced CD4 subpopulations with an
inverted CD4/CD8 ratio, a marked
reduction of in vitro functional capae-
itics, and cutaneous anergy to various
antigens. In the other patients with
ID-associated KS (Nos. 12 through
17), a clear-eut impairmenl of the
investigated immunologic parameters
was found at the time of the first
clinical examination. The immunoclog-
ic data of the patients at the time of
presentation are shown in Table 3.

We did not find a strict relationship
between the clinical marphalogic
characteristics of the lesions, ie,
patches, plaques, and nodules, and
their histologic [eatures. In fact, sub-
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stantial changes in the histologic fea-
tures were seen even in relation to the
aging of the lesinns, irrespective of
their clinical progression to more
advanced ones. From the histologic
point of view, the characterized
lesions were represented by young,
early patches on one side, and old, late
nodules on the other.

Young, early patches of KS always
showed dilated, irregularly shaped,
thin-walled, jagged vascular channels
that were lined by flat endothelial
cells. The newly formed vascular
structures were mainly located in the
upper half of the dermis and tended to

_he contiguous to the preexisting blood

vessels. Extravasation of erythrocytes
was noted with hemosiderin deposi-
tion in cells near the vascular walls.
QOld, late nodules were characterized
by large aggregations of interweaving
fascicles of spindle cells throughout
the entire dermis and sometimes Lhe
subcutis, with erythroevtes seattered
in the clefts between spindle cells. A
focal presence of widely dilated blood
vessels contiguous to one another,
resembling a hemangioma, was fre-
yuently ohserved. Nuclear atypia,
pleomorphism, and mitotic [igures
were present but usually not promi-
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Table 3.-—Immunologic Dala at Time of Diagnosis*
Total Praliferative Response
Lymphacyte 1o Polyclonal Activators Helper Skin Test
Palient Count x 10%/L T Cell, % CD4/CD8 RAatio 1g Quantitation and Alloganelc Cells Activity Response
B 2.3 88 1:3 Normal _Normal Normal Normal
2 2.45 71 1.8 Normal Normal Mormal Normal
3 22 63 1:4 Normal Slightly decreased Normal Normal |
4 2.8 72 1:7 Normal Normal Normal Mormal
5 3.1 68 1:8 Mormal Normal Normal Normal
[ 23 83 1.1 Narmal Normal Normal Normal
7 1.9 68 1:4 Narmal Normal Normal Normal
:] 2.05 &6 1:6 Normal Hormal Normal Normal
9 2.2 0 1:6 Mormal Narmal Normal Narmal
10 2.9 B9 1:5 Normal Nommal Normal Normal
1 2.7 88 1:5 Normal Normal Mormal Normai
[ 12 1.1 39 06 Increased Greally decreased Decreased Decreased
13 09 41 04 Increased Qreatly decreased Decreased Decreased B
14 1.7 52 09 Normal Decreased Decraased Slightly decreased |
15 0.8 48 0.6 Decreased Decreased Decreased Decreased
16 1.05 41 Q.5 Increased Dacreased Decreased Decreased
17 16.0 21 0:8 Decreased Decrensed Decraased Decreased

* CD4/CDA indicates the ratio of CD4+ calls 1o CD8+ calls in peripheral bload; Ig, immunedglobulin.

e & :

Fig 3.—One-month-old patchy lesions of classic (lefty and immunodeficiency-assaciated (right) Kaposi's sarcoma.

Moderately dense mononuclear reactive infiitrate is evident around newly formed vascular spaces in ¢lassic Kaposi's
sarcoma lesion: note strikingly less pronounced reactive infiltrate and slightly increased number of spindle cells in

immunodeficiency-associated lesion {hematoxylin-sosin, originel magnification X52}).

nent. Ilemosiderin-laden  macro-
phages were found in many lesions.
Ulceration was often seen, and granu-
lation tissue was then found beneath
uleers.

Between these two extremities, a
spectrum of variable mixtures of the
hislologic features already described
was observed. Nevertheless, a certain
degree of relationship between the
clinical morphologic characleristies of
the lesions and their histologic fea-
tures was evidenced, in the sense ithat
as the early lesions grew old, became
enlarged or well developed and ele-
vated, the disease activity increasing-
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ly involved the entire reticular dermis
and sometimes the subcutis, showing
a progressive replacement of the angi-
omalous pattern by the spindle cell
sarcomatous proliferation. Therefore,
planue lesions were highly heteroge-
neous, as a typical histologic picture
was not identifiable.

We were not able to find significant
differences in the histologic pattern
between classic and ID-associated KS
lesions. In ID-assccialed KS lesions,
however, the number of spindle cells
between dermal cellagen bundles was
found to be slightly te moderately
increased in comparison with classic

KS lesions of comparable age {Fig
3.
A variable dense reactive infiltrate
of lymphocytes and plasma cells, sur-
rounding the bizarre-shaped vascular
spaces, between the interlacing fasci-
cles of spindle cells or at the periphery
of the tumorous nodules, was almost
always observed. Interestingly, the
reactive infilirate showed a progres-
sive and age-related reduction in
guantity in lesions older than two
months, irrespective of the clinieal or
histologic morphologic features of
those legions {Fig 4). A crucial differ-
ence was observed between classic aml

Kaposi's Sarcoma—Santucci et al 1217



ID-associated K8 lesions, ie, the latter
presented with a strikingly less pro-
nounced reactive infiltrate in compar-
ison with clagsic KS lesions of compa-
rable age (Fig 3). This was observed
even In the patient who presented
with no impairment of the immuno-
lagic status at the time of diagnosis.

The immunohisiochemiecal investi-
gation in all young lesions (less than
two months old) of classic KS showed,
irrespective of the clinical morpholog-
ic features (patch, plaque, and nad-
ule), a significant reaclive inl(lirale
that consisted of CD2+ and CD3+
cells, with a CD4/CD8 ratio ranging
within normal values, and CD20+,
CN22+, and polytypic slpg+ cells.
These cells were scen in the close
neighborhaod of UEA-I+ vascular
structures (Fig 5). In long-slanding
lesions of classic KIS, which were usu-
ally plaques or nodules, T and B cells
were always searce, In all lesions from
patients with ID-associated K3, only
sparae D2+, CD3+, CD&+, CD20+,
CD22+, and polytypic sIg+ cells were
found: CD4A+ cells were virtually
absent (Fig 6).

COMMENT

The dramatic change in the epide-
miology and clinical course of KS,
with its increasing incidence in ID-
associaterd conditions, has aroused an
intense interest on the part of not only
dermatologists, but pathelogists, on-
cologists, and physicians in general,
as well; in particular, a heightening
interest has been focused on the
pathogenesis of this vascular tumor

and on the similitudes and differcnces
that exist between classic and epidem-
ic forms.

Classic KS lesions confirmed, in
this study, their highly preferential
location on the lower extremities; con-
versely, the TI)-assaciated lesions
showed a preferential distribution on
head and neck and trunk regions.” 1t
is our beliel thal the presence of K8
lesions on the upper half of the bady
in young adults has to he considered
highly suspicious of AIDS, even in the
absence of other clinical and/or laho-
ratory signs of ID, as recently re-

ported by Safai et al.®

Kaposi’'s sarcoma has been divided,
as other cutaneous neoplasms, ie,
myeosis fungoides, into patch, plaque,
and nodular stages of the disease.
These stages usually develop sequen-
tially, althongh lesions representative
of each ol them c¢an be seen simulta-
neously in any one patient. Plaquelike
and nodular lesions, however, are
more frequently observed in classic
KS, prohably due to its indalent
course that does not alert the patient
until the diseasc is advanced; conver-
sely, patches represent the most like-

Fig 4. —Nodular lesions of classic Kaposi's sarcoma dating two months (left) and t1 months
{right). Lymphoid infiltrate is remarkably less evident in older iesion (hematoxylin-ensin; left,
original megnification X82; right, original magnification X50).

Fig 5. —Ulax europaeus agglutinin |+ vascular structures in a two-month-old classic Kaposi's sarcoma lesion (lef).
Numerous CD24+ T cells in same lesion (right) {immunoperoxidase, originzl magnification X&0).

. e
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ly lesions to be seen in ID-associated
K8, dve to the more rapid spread of
early lesions in patients with AIDS
and Lo the careful follow-up of phar-
macologically immunosuppressed pa-
tignts.

Patch, plague, and nodular lesions
have been considered expressions of
the chronologic sequence of histologic
appearances shown by KS; in [act,
patches have been considered to rep-
resent early lesions, plagues fully
developed lesions, and nodules late
lesions.”” In our opinion, K3 actually
represents a  continuous histologic
spectrum that is characterized by an
early angiomatous and a late sarco-
matous picture; the attempt to identi-
fy clear-cut histologic stages of the
disease may be misleading, this even
in light of the lack of a strict relation-
ship hetween the clinical morphelogic
features of the lesions and their histo-
logic aspect.®

In our cases, the histologic features
were rather similar in classic and
ID-associated KS, leaving aside the
lymphoplasmacellular reactive infil-
trate. In classic KS, its presence and
amount could not bhe related to the
clinical or histemorphalogic features
of the lesions, while it was related to
their age, showing a progressive
decrease alter two months from the
onset. In ID-associated K8, the rcac-
tive infiltrate was always strikingly
less pronounced than in classic KS
lesions of comparable age. Moreover,
it was characterized by the virtual

absence of CD4+ cells, even in patient
11 with no detectable impairment of
the absolute number of ecirculsling
CD4+ cells, of the CD4/CD8 ratio, and
of other immunologic parameters at
the time of diagnosis.

We could not confirm the crueial
importance of the presence of plasma
cells around newly formed vessels as a
subtle clue Lo the diagnosis of the
early patch stage of K82 in faet, in
our experience, as in the experience of
others,” they were a minor finding in
ID-associated KS, which represents
the ingtance in which young, early
lesions are more likely to be
vbserved.

Because our cases of AIDS-associ-
ated K8 were always limited to the
skin at the time of the investigation,
we could not verify the observation of
others® concerning a difference in the
amount of lymphoeytes identifiabie in
cutanevus lesions, according to the
presence or absence of visceral dis-
semination of the disease, with a larg-
er number of T lymphoeytes having
been ahserved to surround the tumor
in skin-limited disease. However, we
did not find & large number of T
lymphoeytes surrounding the tumor
in any of our specimens; therefore, we
are led to consider the presence of a
cunsistent reactive infiltrate in speei-
mens of AIDS-related KS limited to
the skin as questionable.

The vecurrence of K8 in recipients
of renal transplants and patienls who
receive immunosuppressive therapy,

and the regression of neoplasia when
immunesuppressive  therapy s
stopped, suggest that defective im-
mune regulatory circuits may he cru-
cial to the development of this neo-
plasm.'* The recent findings of Ben-
cini et al* in a group of patients who
received kidney transplant gave fur-
ther support to ihis thesis, and the
progressive reappearance of the
inflammatory reaction that they
found in resolving KS legions after
immunosuppressive  therapy was
stopped provides important support-
ing evidence for a certain role of
SALT in the pathogenesis of this form
of KS.

The results of our study confirmed
the concept that a measurable loss of
circulating T- and B-cell funetions is
not a prereguisite for the development
of K8 in HIV-positive patients, proba-
bly because the level of ID naeded for
this tumeor to arise is not measurable
with the current laboratory as-
says. A

In our experience, the cutancous
immune response to the tumar in TD-
associated K8 is modified and reduced
at the very heginning of the disease,
even hefore the onset of any labora-
tory sign of ID. This evidence, along
with the reduction in the number of
Langerhans' cells in the epidermis in
HIV-positive patients,? is indicative
of a specific impairment of SALT. In
fact, Langerhans’ cells, which could be
one of the primary targets of HIV
possibly due to their CD4 antigen

Fig 6.~—~Two-month-cld acquired immunodeficiancy syndrome-associated Kapasi's sarcoma lesian (palienl 11). ex

europaeus agglutinin | (UEA-I+) vascular structures {leit} with absence of CD4+ cells (right) {immunoperaxidase, original

magnification X60).
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cxpression,” are the antigen-present-
ing cells for the T lymphoceytes thal
preferentially recirculate through the
skin, Therefore, their decrease and
their defective antigen presentation®
could account {or the absence of CTH1+
T-cell proliferation, which, in turn,
leads to further deficiency.”

A specific impairment of SALT may
be a prerequisite for a viral-depen-
dent endothelial proto-oncogen stimu-
lation™ and/or a release in tissues and
circulation of some angioplastie fae-
tor(s)™; this relecase, in palients with
AIDS, may represent a response to
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