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Preliminary results of an open randomized trial of recombi-
nant interferon gamma in patients suffering from bowenoid
papulosis are described.

Recombinant interferon gamma was given subcutaneously
to 12 patients at a daily dose of 4 X 10¢ L.U. by injection.
Four patients each were assigned to one of three treatment
groups consisting of continuous therapy (group A) with three
subcutaneous injections per week for 13 weeks; intermittent
block therapy (group B) with four six-week cycles consisting
of five injections on days 1, 3, 5, 7, and 9 of each cycle; and

intermittent single-dose therapy (group C) with six four-
week cycles consisting of only one subcutaneous injection on
day one of each cycle. At the twenty-sixth week after onset of
therapy, complete responses were seen in three of four pa-
tients of treatment group A, whereas in the treatment groups
B and C only one patient, respectively, responded partially.

These results suggest that in contrast to condylomata acu-
minata bowenoid papulosis lesions respond better to continu-
ous than to intermittent interferon gamma injections. J. Invest
Dermatol 95:1525-157S, 1990

enital infections with human papilloma viruses
(HPV) have long been recognized in the form of
condylomata acuminata [1]. During the past decade a
number of reports have described a disorder charac-
terized by benign-appearing partially pigmented
maculopapular lesions in the anogenital region of both sexes, ex-
hibiting histologic features of a squamous cell carcinoma in situ
(CIS) of Bowen’s type. Due to the histologic similarity to true
Bowen's disease, these lesions were described in 1970 as multicen-
tric pigmented Bowen's disease (MPBD) [2], before they have re-
ceived the term bowenoid papulosis in 1978 by Wade and co-
workers [3,4]. In the meantime the same disorder has been reported
in the medical literature under a large variety of different titles

(Table I).
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Abbreviations:

BPV: bovine papillomavirus

CIN: cervical intraepithelial neoplasia

Cis: carcinoma in situ

CO,-laser: carbondioxide-laser

Gg: part of the NIH code for the interferon gamma standard

HBS-antigen: hepatitis B-virus surface-antigen

HPV: human papillomavirus

L.U.: international unit

MPBD: multicentric pigmented Bowen’s disease

PIN: penile intraepithelial neoplasia

SGOT: serum-glutamat-oxalacetat-transaminase
(aspertat-oxalacetat-transaminase)

VAIN: vaginal intraepithelial neoplasia

VIN: vulvar intraepithelial neoplasia

Although histologically diffcult to differentiate from Bowen’s
disease, clinical and prognostic distinctions can be drawn between
the two conditions (Table II). Bowenoid papulosis lesions are usu-
ally multiple and have a multicentric origin. The clinical appear-
ance includes a spectrum of inconspicuous, non-condylomatous le-
sions with mostly smooth and only slight papillomatous surfaces.
Lesions in the male are mainly located on the glans penis and the
penile shaft, on the perianal skin, and also in the groins. In women,
the whole external genital area including the perianal skin may be
involved. The disorder affects predominantly young adults (mean
age about 30 years) thus following the age distribution of sexually
transmitted diseases such as genital herpes and condylomata acu-
minata, with which bowenoid papulosis may be associated [3,19-
24]. There is a tendency to spontaneous regression after several
months or years of duration, especially after delivery [8,9]. Thisis in
contrast to Bowen'’s disease, where after a long duration invasive
carcinoma develops. Bowenoid papulosis, the etiology of which
was unknown until 1983 [25], is now regarded as a sexually trans-
mitted HPV disease, mostly linked with HPV type 16 [21,24].
Recently, additional HPV types have been identified in these lesions
in rare instances such as HPV 39 [26], HPV 40 (De Villiers EM,
unpublished), and HPV 55 (Favre M, unpublished). DNA se-
quences of HPV 31, HPV 33, and HPV 34 have been detected in
cervical intraepithelial neoplasia and in Bowen’s disease of the skin,
respectively [27 - 29]. Bowenoid papulosis is fundamentally identi-
cal with vulvar intraepithelial neoprasia (VIN) III and penile intra-
epithelial neoplasia (PIN) III, which exhibit the same histologic
features as cervical intraepithelial neoplasia (CIN) III. Bowenoid
papulosis is regarded as a “*high-risk” disorder in cervical carcino-
genesis, because the concurrent presence of HPV 16 DNA in genital
CIS in both sexual partners was reported [18,21,22,24,30-33).

Although bowenoid papulosis lesions may regress spontaneously,
the possibility exists that this disease, harboring HPV 16, is also a
risk factor with respect to the etiology of genitoanal carcinoma. The
risk of malignant change, however, 1s far higher in the cervix uteri
than in the vulva, vagina, penis, and anus [1,21,22,34-37].

Factors that play the most important role for either the benign or
malignant course of anogcnitarinfections with potentially onco-
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Table I.  Synonyms for Bowenoid Papulosis

Name Author(s) Reference

Intraepithelial and infiltrative carcinoma of the vulva: Bowen's type Abell and Gosling, 1961 [5]
Multicentric pigmented Bowen's disease (MPBD) Lloyd, 1970 [2

Kimura et al, 1978 |6
Reversible vulvar atypia Friedrich, 1972 [7]
Bowenoid atypia of the vulva Skinner et al, 1973 (8]
Multicentric Bowen's disease of the genitalia Berger and Hori, 1978 [9]
Pigmented penile papules with carcinoma in sicu changes Karz et al, 1978 [10]
Early vulvar carcinoma Kunschner et al, 1978 [11]
Bowenoid papulosis of the penis Wade et al, 1978 [3]
Vulvar neoplasia in the young Hilliard et al, 1979 [12]
Bowenoid papulosis of the genitalia Wade et al, 1979 [4]
Carcinoma in situ of the vulva Buscema et al, 1980 [13]
Intraepithelial carcinoma of the yulva Kaplan et al, 1981 [14]
Multicentric vulvar carcinoma in situ Wilkinson et al, 1981 [15]
Bowenoid dysplasia of the vulva Ulbright et al, 1982 [16]
Vulvar intraepithelial neoplasia (VIN) Crum et al, 1984 [17]
Penile intraepithelial neoplasia (PIN) Levine et al, 1984 [18]

enic HPV types are deficient intracellular surveillance mechanisms
F}ﬁ] and an immunosurveillance mechanism directed against the
virus-induced tumors. This last hypothesis is supported by the ap-
proximately 100-times increased incidence of anogenital malignant
tumors in immunosuppressed patients [38-43]. Mainly the natural
cell-mediated cytotoxicity seems to be responsible for the intact
immunosurveillance in patients suffering from genital HPV disease
and bowenoid papulosis [44]. Definitely less clear is the role of
circulating antibodies in the regression of HPV-associated lesions.
In this context it is noteworthy that there are endogenic factors such
as hormones and exogenic factors such as cigarette smoking and
drug addiction that may also modulate the outcomes of genital HPV
disease and bowenoid papulosis [8-10,21,23].

THERAPEUTIC MODALITIES

There is a large number of therapeutic modalities in HPV associated
precancerous lesions of the genital tract [22-24,45]. Radical surgi-
cal methods should be avoided in bowenoid papulosis because the
course of this disease is often benign. Nevertheless, due to ignorance
of this peculiar entity there are still young women with scars and
psychologic disorders as a consequence of such therapies.

Table II.  Differential Diagnosis

In analogy with CIN, superhcial surgery such as vaporization
with CO, laser, cryotherapy, or electrocautery is recommended. In
addition, topical 5-fluorouracil or ointments containing vitamin A
acid, are proposed [11-13]. In circumscribed disease, local surgical
excision 1s generally indicated [6,45]. Similar to condylomata acu-
minata, bowenoid papulosis lesions tend to recur after ablative ther-
apy or after initially successful topical treatment.

There are increasing data from clinical studies that support the
hypothesis that interferon therapy is useful in HPV diseases such as
viral warts, laryngeal papillomatosis, and condylomata acuminata
[46]. Furthermore, clinical improvement was reported in flat con-
dylomata of the uterine cervix, in VIN and CIN (Table III). In
general, interferon-alpha, -beta, and -gamma have therapeutic ef-
fects in HPV-associated disease. Interferons can be given topically,
intralesionally, or systemically both as monotherapy and as adjuvant
together with the above-mentioned conventional procedures
(Table I11). In most of the early studies reported, interferon therapy
consisted of various intra- or perilesional injections of human fi-
broblast interferon (interferon beta) or intcrthron alpha [46,61]. A
cautionary note on the intralesional use of interferon in genital
warts came from the description of a patient with HPV 16 -induced

Characteristics Bowenoid Papulosis Bowen's Disease
Age of onset (years) About 30 Over 50
Number of lesions Multiple Single
Distribution of lesions Skin and mucous membranes Skin
Spontaneous regression i3 =

Symptoms

Clinical appearance of disease

None (slight pruritus)
Lichenoid papules

Pruritus in about 50% of cases

Slightly raised erythemarous plaque

Pigmented papules (MPBD)
Erythematous macules
Leukoplakia-like lesions

Pink /reddish
Greyish/white
Brown/black

Color of lesions

Red
W hite
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Table III.  Clinical Response of CIN, VIN, VAIN, and PIN to Interferon

Number
of
Evaluated Complete Partial No
Disease Interferon Administration Patients Regression Regression ~ Change Author Reference

CIN I1-1II  Alpha Gel 15 3 — 12 Ikic et al, 1981 47
CIN II-111 A]ph.’a Gel 6 3 3 — Maller et al, 1983 48
CIN I1-111 Beta Intralesional + gel 11 6 2 5 de Palo et al, 1984 49
VIN 111 Beta Intralesional + gel 2 1 - 1 de Palo et al, 1984 49
VAIN I-1I Alpha Gel 8 3 2 3 Vesterinen et al, 1984 50
PIN I Bera Intralesional 1 1 — — Gross et al, 1984 51
CIN 11-111 Beta Perilesional 16 8 2 6 de Palo et al, 1985 52
CIN II-111 Beta Gel 7 2 4 1 Choo et al, 1985 53
CIN II-III Alpha and Beta Intralesional 12 9 — 3 Choo et al, 1986 54
CIN I1-1II Alpha Gel 13 3 — 10 Byrne et al, 1986 55
PIN I11# Alpha Subcutaneous 3 1 2 — Gross et al, 1986 56
CIN 1-11I Alpha Subcutaneous +

gel 6 3 2 1 Schneider et al, 1987 [57]
VIN 111 Alpha Subcutaneous +

gel 3 — 3 = Schneider et al, 1987 57
VIN I1* Alpha Subcutaneous 1 1 it = Slotman et al, 1988 58
CIN I1-111 Gamma Gel 24 10 9 5 Schneider et al, 1989 59
CIN II-11I Beta Perilesional + gel 24 14 3 7 Neis et al, 1989 60

« Initially complete regressive, then relapse of a flat penile lesion histologically PIN III (Bowenoid papulosis).

¢ Low-dose cyclic therapy.

penile flat lesions (PIN I) which initially improved but then under-
went neoplastic change (PIN III) [51].

As early as 1984, a placebo-controlled study showed that intra-
muscular injections of interferon-beta were effective in curing geni-
tal warts in 80% of the patients treated [62]. In contrast, clinical
responses in 36-53% reported from controlled intralesional inter-
feron-alpha studies [63,64] refer always to one to five selected warts
and not to the total number of visible lesions. As untreated warts do
not respond, and local pain and systemic toxicity are not conducive
to further therapy, this approach has a rather low practical value.

In a smaller number of uncontrolled studies, interferons were also
given to precancerous lesions such as CIN, VIN, vaginal intraep-
ithelial neoplasia (VAIN), and also bowenoid papulosis-PIN
(Table III).

In view of favorable results in condylomata acuminata with sys-
temic (subcutaneous) cyclic therapy of low doses of recombinant
interferon-alpha or recombinant interferon-gamma [65], bowenoid
papulosis was treated using the same regimen of daily subcutaneous
injections during seven consecutive days followed by a 4-week ther-
apy-free interval. Such a cycle was repeated in the case of no or
partial response. Both interferon-alpha, (daily dose 5 X 106 LU.)
and interferon-gamma (daily dose, 4 X 106 LU.) lead to complete
remission of bowenoid papulosis in one of three [56] and in three of
six patients treated (Gross G, personal communication). This effect
was seen, however, only after a very long treatment duration of
about 7 to 10 months.

In order to improve efficacy and shorten duration of therapy, we
have begun an open randomized trial in bowenoid papulosis pa-
tients with injections of recombinant interferon-gamma given sub-
cutaneously to the healthy-appearing lateral aspect of the abdomi-
nal skin.

MATERIALS AND METHODS

Between October 1988 and November 1989, 12 patients of both
sexes, 16 to 50 years of age, with constant or progressive bowenoid
papulosis (duration of disease more than 6 months) histologically
confirmed as CIS, entered the randomized open pilot study after
giving written informed consent.

Recombinant Interferon-Gamma Interferon-gamma was
provided by Dr. K. Thomae GmbH (Boehringer Ingelheim, FRG).

Natural human interferon-gamma s a glycoprotein with amolec-
ular weight of 20,000 - 25,000 Daltons depending on the degree of

glycosylation. The molecule has been shown to be active as an
antiviral, antitumour, and immunomodulatory agent. The biologi-
cally active form is a dimer.

The gene for human interferon-gamma has been cloned and ex-
pressed in Escherichia coli. Recombinant human interferon gamma
is a non-glycosylated molecule with a molecular weight of 17,500
Daltons. The material used had a specific activity of 2 X 107 IU/
1 mg protein according to the NIH standard Gg 23-901-530 and a
degree of purity more than 98%.

Vials containing 0.2 mg interferon gamma as lyophilized powder
were reconstituted with 1 ml 0.9% NaCl solution.

Patients and Medication At the initial visit a standard medical
history was taken and the patient was examined to exclude other
severe sexually transmitted diseases. Further exclusion criteria were
congenital or acquired immunodeficiency, positive HIV-1 and -2
serology, pregnancy, HBS-antigen seropositivity, decreased levels
of leukocytes (< 1.500/mm?) and platelets (<70.000/mm?), or ele-
vated levels of both serum creatinin (> 1 mg %) and SGOT.

The patients were randomly assigned to one of three interferon-
gamma treatment groups (dose per injection 0.2 mg, i.e., 4 X 108
LU.) (Fig 1).

Group A:  Continuous therapy with three subcutaneous injections
of interferon-gamma per week for 13 weeks, ie., a total of 39
injections.

Group B:  Intermittent therapy consisting of five injections on days
1, 3, 5, 7, and 9 of each therapy cycle. Four 6-week cycles were
planned, i.e., a total of 20 injections.

Group C:  Intermittent thcraﬁy with only one subcutaneous injec-
tion given on the first day of the 4-week cycle. Duration of therapy
is 24 weeks, with a total number of 6 subcutaneous injections.

Follow-Up Assessment of Response and Response Crit-
eria After the initial visit, evaluation was performed in group A at
the beginning of week 2 and then every two weeks until week 14, at
weeks 20 and 26. Patients of group B were seen before every inter-
mittent therapy regimen and at week 26. Patients of group C were
evaluated bet};rc the administration of interferon-gamma, and at
week 26. The response was assessed on the basis of clinical examina-
tion and colposcopy.

The results were allocated into four categories: complete regres-
sion, partial regression, no change, and progression ofPrhc disease.
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Figure 1. IFN gamma in Bowenoid papulosis. Three dosage regimens.

Complete regression was defined as the complete disappearance of
the lesions by clinical investigation and colposcopy without any
lesion being left. Partial regression was defined as a reduction of at
least 50% of the lesions as determined by colposcopy. No change
was defined as being a disease without clinicarimpmvcmcnt at all
and progression of the disease was defined as eruption of new lesions
and/or an increase of more than 25% in size ofPexisting bowenoid
papulosis lesions.

Patients were strongly advised to use condoms during the treat-
ment period and for 6 months after clearance of the lesions. Follow-
up was carried out for 12 months after the lesions had been cured.
All partners were also examined for the presence of bowenoid papu-
losis, CIN, and condylomata acuminata and treated if necessary.

RESULTS

We treated 12 patients with bowenoid papulosis with subcutaneous
injections of 4 X 10¢ L.U. interferon-gamma. Four of the patients
were allocated to three different treatment groups (Fig 1). There
were no significant differences in clinical or other characteristics
between the three groups (Table IV). In all cases at the beginning of
the treatment the lesions had persisted for more than halfa year. On
average more than two other therapies had preceded therapy with
interferon-gamma. At the twenty-sixth week after onset of therapy,
the rates of complete clearance of bowenoid papulosis were higher
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among the continuously treated group A. No patient in groups B
and C receiving interferon-gamma intermittently, however,
showed complete response (Table V). One patient in each of these
groups had a partial response. There was a total of seven treatment
tailures. Side effects were seen in 7 of the twelve patients. Toxicity
consisted mainly in influenza-like symptoms. Further complaints
were burning eyes and dizziness. One patient suffering from both
bowenoid papulosis and atopic dermatitis showed a refractory facial
dermatitis. In total, severity and duration of side effects depended on
the dosage regimen and were prominent in continuously treated
patients,

DISCUSSION

There are many methods of treating bowenoid papulosis [23,24,45],
but few of them have been assessed by controlled randomized trials.
The present study was intended to obtain information on conserva-
tive therapy with interferon-gamma in patients suffering from re-
calcitrant bowenoid papulosis. The data indicate that low-dose sys-
temic interferon therapy is effective in this disease. In contrast to
previous trials in condylomata acuminata [65], however, bowenoid
papulosis lesions respond better to continuous than to intermittent
therapy. The main disadvantage of this therapy is the long duration.

Alternatively, interferon can be given as an adjuvant to superficial
surgery especially to colposcopy-guided CO, laser, possibly also to
5-fluorouracil pretreated lesions [66,67]. The adjuvant gel therapy
may also be effective in bowenoid papulosis and in Bowen’s disease
of immunocompromised patients such as HIV-positive individuals
as was shown in genital wart patients with immunodefects [68]. The
mechanism of this strategy is unclear. Probably the effect is indepen-
dent of the “general” immune system, protecting uninfected basal
epithelial cells against (re)infection with papilloma viruses or acti-
vating local immunogenicity [69]. So far it could not be demon-
strated that interferon treatment inhibits HPV, as is known for
bovine papilloma virus (BPV) type 1 [70]. In these anecdotal experi-
ments it could be shown that interferon inhibits BPV 1 transforma-
tion of mouse C 127 cells, reduces the amount of extrachromosomal
BPV-1 DNA in transformed cells, and cures the treated cells of the
viral DNA.

Compared to destructive therapeutic methods, the systemic in-
terferon approach is a conservative one, preventing side effects such
as scarring. Furthermore, this treatment has the advantage of being
active in all multiple and multifocal lesions, characteristic for bow-
enoid papulosis, CIN, and other precancerous HPV - associated dis-
eases of the genital tract. Additionally, the injections can be given by
the patients themselves. Thus, this treatment is very suitable for
outpatients.

Experimental and clinical work is now necessary in order to an-
swer questions regarding the influence of interferon on the HPV
genome, especially on HPV 16 DNA, on the outcome of bowenoid
papulosis, and on the other HPV - associated dysplasias such as VIN,
CIN, and VAIN. Furthermore, close follow-up is required to obtain
more information on long-term safety and on efhcacy of interferon
in HPV-related disorders.

Whether the systemic approach or the adjuvant approach will be
followed in the future for the treatment of HPV-associated precan-
cerous lesions will primarily depend on the grade of safety and
efficacy in preventing invasive genital carcinoma in the long term.

Table IV.  Characteristics of Treatment Groups

Therapy Group A

Therapy Group B Therapy Group C

(n=4) (n=4) (n=4)
Male/female 3/1 1/3 2/2
Age of patients in years [median (range)] 31.5 (29-35) 30.25 (23-35) 31 (24-41)
Duration of lesions in years [median (range)] 6.5 (2-16) 7.25 (3-15) 6.375 (0.5-14)
Number of lesions [median (range)| 7.5 (5-10) 3.75(1-10) 6.5 (2-5)
Number of pretreatments [median (range)] 2.5(1-4) 2.0(1-3) 3.5 (1-6)
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Table V. Recombinant Interferon Gamma in Bowenoid Papulosis— Results of the Study*

Clinical Response

Number of Patients ~ Number of Interferon Duration of Complete Partial No Progressive
Evaluated Administrations Treatment (weeks)  Regression  Regression  Change Disease

Group A Continuous 4 39 13 3 1

therapy
Group B Intermittent 4 20 24 1 3

therapy
Group € Intermittent 4 6 24 1 3

therapy

* 200 pg recombinant interferon gamma, Le., 4 X 106 LU, by injection.

) i
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