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Immunohistolegical features of genital warts before and after
intralesional human lymphoblastoid alpha-interferon: evidence
for a substantial role of cell-mediated immunity in clinical
regression

Zuccati G, Mori M, Pimpinelli N, Mastrolorenzo A, Panconesi E, Clinica
Dermosifilopatica 1 (STD) and Clinica Dermosifilopatica II; University of
Flovence, Florence, Italy.

Abstract

The relationship berween immune deficiencies and human papilloma virus (HPV) infec-
tion is well documented, and the potential therapeutic role of interferons (IFNs) in the
teatment of HPV infection has been emphasized in the last few years. In eight patients with
genital warts, we performed an immunohistological study of lesional areas before and after
treatment with intralesional human lymphobilastoid alpha-IFN (alpha n1-IFN). The aim
of the study was to investigate the modifications of the immunohistological pattem, par-
ticularly concemning the possible different roles of specific immune cell populations and the
expression of functional molecules. The most significant effects were observed after treat-
ment, always resulting in clinically and histologically evident remission; these included:

1) a significant reversal of the clear-cut reduction of CDla+, HLA-DR+ dendritic cells
{DCs) in lesional epidermis;
2) a significant CD8+ T cell infiltrate underneath and immediately around the lesion;

3) a marked increase in the expression of LFA-1 (CD11a/CD18) molecules by both
lymphocytes and DCs, presumably due to the indirect action of gamma-IFN;

4) HLA-DR and CD36 keratinocyte staining;
5) sraall, but significant, numbers of CD16+, CD56+ NK cells infiltrating the basal lesional
epidermis;

6) a slight increase in dermal CD68+ macrophages.

The results of this study suggest that alpha nl-IFN mainly affects the cell-mediated immune
response against HPV. This speculation is supported by the finding of HPV persistence in
previously lesional, presently clinically normal mucosa, raising doubts on the importance
of the antiviral effect of alpha nl-IFN.
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Introduction

The role of the celi-mediated immune re-
sponse in the pathogenesis and clinical
course of human papilloma virus (HPV)
infection is convincingly supported by both
clinical evidence and laboratory investiga-
tions [1]. Indeed, HPV -related mucocutane-
ous diseases (common warts, condylomata
acuminata, flat condylomata, bowenoid
papulosis, epidermodysplasia verruciformis)
are definitely more frequent and severe in
both primary (Wiskott-Aldrich syndrome,
Bittner syndrome, intestinal lymphagiec-
tasia) {2,3] and secondary immunodeficien-
cies (chronic lymphocytic leukaemia, Hodg-
kin's and non-Hodgkin's lymphomas, AIDS,

. SLE, organ tvansplants, aggressive chemo-

therapy) [2,4]. An active involvement of the
systemic immune response during HPV in-
fection is strongly suggested by both in-vivo
and in-vitro studies [5,6). In fact, most patients
with common warts (either acrive or regress-
ing) show positive skin tests with viral an-
tigens and reduced reaction of the leukocye
migration inhibition test with PPD and con-
canavalin A; interestingly, subjects with a
clinical history of warts show an increased re-
action of the leukocyte migration inhibition
test and the lymphocyte transformation test
after stimulation with HPV antigen. Con-
cerning local cell-mediated immune re-
sponses, a clear-cut decrease in the number
of HLA-DR+ epidermal Langerhans cells
(LC) —'sentinels’ of the skin immune sys-
tem [7] — has been reported in some in-vivo
studies [8-10] but not in others [11,12].

The above findings justify the increasing
use of immunomodulating agents in the
treatment of HPV-related lesions.

Among these agents, alpha nl-IFN, which
exerts both antiviral and immuno-modulating
functions, has been reported to obtain the
most significant clinical resulis [1,13-15).

In eight patients with genital warrs, we
performed an immunohistological study of
lesional areas before and after treatment with
intralesional alpha nl-IFN. The aim of the
study was t0 investigate modifications of the
immunohistological pattern, particularly the
possible different roles of specific immune
cell populations and the expression of func-
tional molecules.

Materials and methods

We studied eight patients with genital warts
{males, aged 18-45 years, median 26). The
diagnosis was established according to clini-
cal, histologicat, and in-situ hybridization
(ISH) features. Intralesional alpha al-IFN
{1 % 10° I, three times per week for six
weeks) was given in all patients. After oeat-
ment, the patients were followed regularly
for six months. The treatment resulted in
complete clinical remission in all patients.

Biopsies were taken under local anaesthe-
sia from lesional areas before and after alpha
nl-IEN treatment. Each tissue specimen was
in part formalin fixed and paraplast embed-
ded for routine histological examination, in
part embedded in ornithine carbonyl trans-
ferase (OCT) (‘Tissue Tek’, Miles Scientific,
Naperville, 1L, USA}, snap frozen, and
stored at ~80°C until sectioning and prepa-
ration for immunohistochemistry.

Cryostat sections {6 mm) were air dried,
fixed in acetone for 10 minutes, and proc-
essed according to an alkaline phosphatase—
anti-alkaline phosphatase (APAAP)
method [16]. Normal human lymph nodes
were stained in parallel as positive controls.
Sectionsiincubated with an irrelevane,
isotype-matched mouse antibody were used
as negative controls. -




Table | Monaclonal antibodies used in
the study

Cluster Source

designation

Antibody

TH cD2 cC
T3 CD3 cC
T4 CcD4 cC
OKT8 cog QD
CDASRO CD45RO DP
QK6 CDla oD
HLA-DR - BD
CL-106 CD54 *
MHM24 CDlla oP
OKMI CDiIlb ob
LeutS ChDlc BD
MHM23 Te(»]t:] P
LeuM3 chl4 BD
OKMS5 CD36 oD
CD6B CDe8 DP
D1 Ccb1é DP
CD56 DP

Coulter Clone, UK.
in) Bectan & Eickinsen, Mountain View,
CA, USA.
= Ortho Digpostic Systems, Raritan, N} USA.
pp = Dakopaus, Denmmark.
= generous gift of Dr §. Ferrome, New York,
USA.

The step section method was used t0
evaluate the Tesults; serial sections of each
tissue specimen Were carehully evaluated. For
a quantitative analysis, the stained cells were
counted in five consecutive microscopic
fields (x250), both in the dermis and the
epidermis. The results in the dermis Were ex-
pressed as the qumber of stained cells from
a soral of 100 observed cells; those 0 the epi-
dermis were expressed as the number of
stained cells overlying 100 basat cells. Only
cells whose nuclei were contained in the
plane of the section were considered. The
cesulss were scored independently by the two

authors, and the resulting figures wete aver-
aged. The antibodies used are listed in
Table 1; their specificities have been
reviewed elsewhere {17l

Results

Before albha nl-IFN treatment

1n all cases, the infiltrating cells consisted
mainly of T cells and cells of monocyte-
snacrophage lineage-

Ia the lesional epidermis, both CD3+,
CD45RO+ T cells and CD16+, CD56+ NK
cells (Fig. 1) were virtually absent. Com-
pared with clinically healthy mucosa, 2
marked reduction in the numbers of CDia*
(Fig- 2) and HLA-DR+ (Fig. 3) dendritic
cells (DCs) was found in all examined speci-
mens. CD1lc* and CD14+ cells, more of
less dendritic in shape, were found scattered
only in the basal tayer of lesional epidermis.
HLA-DR+ keratinocyt® staining was found
only focally. No CD54 (ICAM-1)*+ staining
was found in lesional epidermis.

In the lamina propria, 2 variably dense
infilerate of CD3+, CD45RO+ T cells, with
a CD4/CD8 ratio varying from 3:1 t© 2:1,
was consistently found at the margins of the
lesion (Fig. 4)- CDla+ DCs were always
found (Fig. 2) associated with T cells, their

number being variable in relation 0 that of

T cells. Both T celis and DCs were heavily
HiLA-DR+ (Fig. 3)- CD54(ICAM-1) was
clearly expressed by dermal vessels and sma

perivascular clusters of DCs, in almost ot
stant topographic relationship with CDllat
and CD18+ cells {as judged by the careful
evaluation of serial sections). CD36+ DCs
(Fig. 5) were always found in stmilar num-
bers and location (mostly perivascular) o
the skin 18] and oral mucosa {19}- Finally.
CD68+ macrophages (Fig. 6) were found in

.
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Figure 1. Before treatment.
Virtually no CD56+ cells are
present in the infiltrate
{APAAP, x160).

Figure 2. Before treatment.

The lesional epidermis is
markedly depleted of CD1a+
DCs (Langerhans cells)
(APAAP, x100).

Figure 3.  Before treatment.
Virtually no HLA DR+ DCs
are present in lesional epidermis.
In the lamina propria both
tymphocyies and DCs serongly
express HLA DR (APAAP,
x100).
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Figure 4. Before eatment.
A few CD8+ T cells are shown
in the superficial lamina propria,
at the margins of the lesion
(APAAP, x160)

Figiere 5. Before ereatment.
CD36+ perivascidar DCs are
shinn in the lamina propria
(APAAP, x100).

Funae 6. Before treatment.
D68+ macrophages are shoun
m the lamina propria (APAAP,
X100},
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Figure 7. Afier treatment. A Figure 8. After treatment. Figure 9. After treatment.
few CD56+ cells infiltvate the Significant numbers of CD8+ T The number of epidermal
basal epidermal layer (APAAP,  cells :nderlic and infilvate the CDla+ DCs is clearly increased
x400). basal epidermis (APAAP, x100).

(APAAP, x100).
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Figure 10. After rearment.  Figure 11.  After treatment.  Figure 12.  After trearment.
The number of epidermal HLA N significant differences are A slight, but significant
DR+ DCs is markedly increased  evident conceming perivascular  increase in the number of

(APAAP, x100). CD36+ DCs. Aclear-cus  * CDE8+ cells in the lamina
CD36+ keratinocyte staming is  propria is evident ({APAAP,
present { APAAP, x160). x100).
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slightly increased numbers compared with
normal skin [20].

After alpha nl-IFN treatment

Intralesional alpha nil-IFN treatment always
resulted in complete clinical remission, with
almost complete regression of the histologi-
cal signs typically associated with HPV in-
fection.

In the epidermis, a discrete but signifi-
cant infiltrate of both CD16+, CD56+ NK
cells (Fig. 7) and CD3+, CD45RO+, CD8+
(Fig. 8), CD11afCD18+ T cells was consist-
ently found in the basal layer. Conceming
DCs, an almost complete reversal of the pre-
treatment pattern was observed. Indeed, a
cleat-cut increase in the numbers of CDla+
(Fig. 9) and HLA-DR+ DCs (Fig. 10) was
invariably found. Clear CD36+ (Fig. 11)
and HLA-DR keratinocyte staining was con-
sistently found, while keratinocyte staining
for CD54 (ICAM-1) antigen was definitely
focal or absent.

In the lamina propria, a significant infil-
trate of CD3+, CD45RO+, CD8+
{Fig. 8), CD11afCDI8 T cells was found
underlying {(and infiltrating) the basal epi-
dermis in previously lesional areas, in asso-
ciation with CD11afCD18+ DCs. CD4+ T
cells, associated with CDla+ DCs, were con-
sistently confined to the margins of previ-
ously lesional areas, without any significant
difference compared with pre-treatment fea-
tures. CD54 (ICAM-1) staining was con-
fined to supetficial vessels and small perivas-
cular clusters of DCs, without significant
differences compared with pre-treatment fea-
tures. In addition, no differences were found
in the numbers and location of CD36+ DCs
(Fig. 11). The number of CD68+
macrophages was further increased compared
with pre-treatment figures (Fig. 12).

Discussion

In this study, we have investigated the
madification of the immunchistological pat-
tern of genital warts after alpha nl-IFN
intralesional treatment, with particular ref-
erence to the possible different roles of spe-
cific immune cell populations and the ex-
pression of functional molecules. Qur results
strongly suggest that the clinical effect of the
treatment is mainly due to activation of dif-
ferent elements of the cell-mediated immune
fresponse.

The most significant effects were ob-
served after treatment, always resulting in
clinically and histologically evident remis-
sion; these included:

1) A significant reversal of the clear-cut re-
duction of CDla+, HLA-DR+ dendritic
cells (DCs) in lesional epidermis. These
findings confirm the data in the literature
[8-10}, suggesting an impairment of the
epithelial antigen-presenting (MHC
class I molecule-mediated) capacity of
HPV-related lesions, and indicate that
the pharmacological treatment with al-
pha nl-IFN is capable of restoring the
immunological function of epithelial
DG, as judged by the finding of a nor-
mal number of class [I-expressing DCs

[21).

2) A significant CD8+ T cell infiltrate un-
derlying and infiltrating the basal epider-

mis in previously lesional areas.

This finding is in keeping with that reported
in regressing warts [22]. In contrast, we could
not confirm the recently reported increase in
the numbers of infiltrating CD4+ T cells
after alpha ni-IFN intralesional treamment of
common watts [21]. In particular, infiltrat-
ing CD4+ T cells were confined to the mar-
gins of the lesion either before or after alpha
nl-IFN treatment;
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3) A marked increase in the expression of
LFA-1 {(CD11a/CD18) molecules by
both lymphocytes and DCs. This phe-
nomenon is possibly due to the indirect
release of gamma-IFN [23), and is clearly
suggestive of the functional capacity of
infiltrating T cells. The LFA-1 expres-
sion by epidermal DCs, on the other
hand, may have a functional role in the
activation of alloreactive T cells [24].
The lack of an increased CD54 (ICAM-
1) expression by DCs of the epithelium
and larnina propria may be interpreted in
the light of dose- and time-dependent
differences in the induction of funcrional
adhesion molecules by IFNs;

4) Clear-cut induction of HLA-DR and
CD36 keratinocyte staining. This find-
ing is also presumably related to the in-
direct release of gamma-IFN (23], and
may have a role in the CDB8+
T cell epidermotropism [25];

5) Small, but significant, numbers of
CD16+, CD56+ NK cells infilerating the
basal epidermis in previously lesional ar-
eas. This finding indicates the possibility
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