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Randomised double-blind trial of recombinant
interferon-beta for condyloma acuminatum

J Monsonego, G Cessot, S E Ince, A R Galazka, A K Abdul-Ahad

Objective: To evaluate the safety and efficacy of two intralesional doses of recombinant human
interferon-beta (r-hIFN-beta: Rebif X, Ares Serono), given 3 times a week for 3 weeks, in the
treatment of condyloma acuminatum.
Design: A randomised, double-blind, within-patient, placebo-controlled study.
Subjects: 25 patients (24 males, 1 female) with a history of condyloma acuminatum. Twenty
had failed previous treatment for condyloma acuminatum. In each patient, 3 distinct lesions
were selected for treatmnent. Each selected lesion was randomly assigned to receive intralesionally
one of the following: r-hIFN-beta 33,000 lU/day, r-hIFN-beta 1 x 106 IU/day, or matching
placebo.
Setting: Institut Alfred Fournier, Paris, France.
Outcome measures: Response was evaluated colposcopically at the end of treatment (day 22)
and 5 weeks later (month 2). Complete response (CR) was defined as disappearance of the
treated lesion. Partial response (PR) was defined as at least a 50% reduction in size, but not dis-
appearance of the treated lesion.
Results: The higher dose of 1 x 106 IU achieved significantly more complete and partial remis-
sions than placebo, both by the end of treatment, and 5 weeks later.
Conclusions: r-hIFN-beta appears to be safe and effective when administered intralesionally to
patients with condyloma acuminatum. Most of the treated patients had failed previous treat-
ments and were therefore a resistant population.
(Genitourin Med 1996;72:111-114)
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Introduction
Human papilloma viruses (HPV) are now the
most common sexually transmitted viral
agents.' The infections may be asymptomatic
or may be manifested in various benign or
malignant lesions, most noticeably anogenital
condyloma acuminatum (genital warts) and
anogenital carcinoma.23 The association ofgen-
ital warts with cervical cancer is strong, inde-
pendent of other risk factors and is consistent
worldwide.4 Although HPV infection causes
substantial morbidity, conventional therapy for
genital warts has involved local destruction of
warty tissue. This succeeds in clearing visible
disease in most patients, although recurrences
are frequent, probably owing to persistent sub-
clinical infection.5 Clinical trials have demon-
strated that the intralesional administration of
different interferon (IFN) preparations is more
effective than that of placebo.$'2 Promising
results have been reported with both IFN-alpha
and IFN-beta, but the effects of intralesionally
administered r-hIFN-beta in the treatment of
this disease have not been examined carefully
in placebo-controlled trials. To determine
the safety and efficacy of intralesionally admin-
istered r-hIFN-beta in the treatment of
condyloma acuminatum, we conducted a
randomised, double-blind, within-patient,
placebo-controlled, dose-comparative study.

Patients and methods
We studied 25 patients, of whom 24 were

male and one was female (aged 18-38 years;
mean 24.7) with a mean history of condyloma
acuminatum of 391 days. The majority (20)
had undergone previous treatment for condy-
loma acuminatum. This ranged from 1 to 7
treatments for a total of 49 for the whole
group, most of them by CO2 laser. The mean
duration of disease in these patients was 482
days.

Eligibility criteria for inclusion included col-
poscopically diagnosed vaginal, vulval or peri-
anal (women) or penile (men) condyloma
acuminatum, with three or more distinct
lesions in the vagina or vulval-perianal area
(women), or on the penile shaft, foreskin, or
glans (men). Lesions selected for treatment
had to be of similar size (> 3 mm in diameter),
with a total area of < 1 cm2, separated from
each other by at least 1 cm, preferably (but not
necessarily) at the same site. None were
located in the anal canal or distal urethra.

Patients with condylomatosis extending
beyond the ano-genital area, or any invasive
genital malignancy or any form of intraepithe-
lial neoplasia of the genitals were also
excluded.
The r-hIFN-beta, which was supplied by

Ares-Serono, Aubonne, Switzerland, is glyco-
sylated, being produced in genetically engi-
neered Chinese hamster ovary cells, and
consists of the native human IFN-beta amino
acid sequence. It is essentially identical to nat-
ural IFN-beta in its physicochemical and bio-
logical properties.
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Statistical summary of colposcopic examination on study day 22 (D22) and at the end of
month 2 (M2)

Rebif' Rebif'
Placebo 33,000 IU 1 MIU

D22 M2 D22 M2 D22 M2

Success 5 3 9 9 15 1 1
(n and %) 21 13 38 39 63 48
Failure 19 20 15 14 9 12
(n and %) 79 87 63 61 38 52

% reduction 36 18 58 51 83 65
(mean (SD)) (45) (68) (45) (56) (31) (46)

In each patient, three distinct lesions were
selected for treatment. Each selected lesion
was randomly assigned to receive intra-
lesionally one of the following: r-hIFN-beta
33,000 lU/day, r-hIFN-beta 1 x 106 lU/day,
or matching placebo. This design has the fol-
lowing advantages: it eliminates inter-patient
variability, results in equal numbers of treated
lesions per treatment at each time point, and
gives every patient the opportunity to receive
active treatment.

In order to reduce the risk of re-infection
during the study, sexually active patients were
instructed to abstain from unprotected sexual
intercourse during the entire study and were
provided with condoms.

Injections were administered intralesionally,
in a volume of 0-1 ml, under colposcopic con-
trol at a minimum depth of approximately 2
mm, three times per week during a 19-day
period. In all cases the injection was preceded
by the administration of a local anaesthetic
(lidocaine) to prevent pain on injection.

Response was evaluated colposcopically at
the end of treatment (day 22) and 5 weeks
later (month 2). Each lesion was measured
directly in mm (that is, longest diameter and
longest perpendicular diameter) and the area
(mm2) was calculated from the two measure-
ments. Complete response (CR) was defined
as disappearance of the treated lesion. Partial
response (PR) was determined by reduction in
size, but not disappearance of the treated
lesion. Four degrees of PR were distinguished:
PR. < 25% reduction in lesion area; PR, >

)o lxlO6 IU Placebo

33000 IU 3

Study day 1

1x106 IU
3000 IU

Study day 22

Placebo 1lxlO6IU
33000 IU

Study month 2

Figure 1 Mean areas of the lesions measured on Study Day 1, Study Day 22 and Study
Month 2-All Patients Efficacy Analysis.

25% but < 50% reduction; PR, > 50% but <
75%; reduction; PRd > 75% reduction. No
response (NR) was recorded when there was
no change, or an increase in size of the treated
lesion. Relapse (R), which was recorded only
at the month 2 evaluation, was defined as
recurrence or deterioration of > 25% of the
treated lesion following improvement at day
22. Lesions not showing a complete response
at the month 2 evaluation were subsequently
treated conventionally.
The McNemar test was utilised to test for

treatment effect, lesions showing a complete
response (CR) being considered as treatment
successes, while those showing a partial (PR)
or no response (NR) were considered as treat-
ment failures. The percentages of reduction in
the area of treated lesions were compared
using the Quade test (an extension of the
Wilcoxon signed-ranks test). In both tests the
significance alpha level was 0.05 two sided.

Results
A total of 25 patients entered the study, and
the data from 24 were analysed for efficacy.
The area of lesions treated by each of the three
modalities were not significantly different at
baseline. One patient was a protocol violator
and was therefore excluded from the efficacy
analysis. At day 22, (table) a total of 72 lesions
had been treated and observed. Of these,
15/24 (63%) of lesions injected with 1 x 106
IU r-hIFN-beta showed a CR, compared with
9/24 (38%) and 5/24 (21%) injected with
33,000 IU r-hIFN-beta and placebo respec-
tively. The number of CRs resulting from the
higher dose was significantly higher than that
resulting from treatment with placebo (p =
0.0063, McNemar test, two-sided), while not
significantly different from the lower dose (p =
0 34, McNemar test).
At the month 2 evaluation, (table) one

patient did not return for follow-up examina-
tion. At this time, 11/23 (48%) of lesions
injected with 1 x 106 IU r-h-IFN-beta
showed a CR, compared with 9/23 (39%) and
3/23 (13%) injected with 33,000 IU r-hIFN-
beta and placebo respectively. Again, the
number of CRs resulting from treatment with
the higher dose of r-hIFN-beta was signifi-
cantly higher than that resulting from placebo
treatment (p = 0-0078, McNemar test).

Both on day 22 and month 2, the number of
CRs resulting from treatment with 33,000 IU
r-hIFN-beta was not significantly different
from placebo. However, there was a strong
dose-response relationship across the three
treatments.
The comparison between the three treat-

ment groups of the reduction in area of the
lesions on day 22 and month 2 (figs 1 & 2),
was highly significant, (p = 0.0035, and
0.0088 respectively, Quade test'3). On both
occasions, only the reduction in area resulting
from treatment with 1 x 106 IU r-hIFN-beta,
was significantly greater than that with
placebo.
Of the 21 lesions treated with 1 x 106 IU

r-hIFN-beta and for which an improvement
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Placebo 33000 IU lx

Study month 2

Figure 2 Mean reduction in area of the lesions observed on Study Day 22 and Study
Month 2 All Patients Efficacy Analysis.

was observed on day 22 (CR + PR. + PR,
PR, + PR.), 8 (38%) relapsed by month
Half of these lesions had shown a comple
response, while the other half had exhibit(
partial responses. By the same criteria,
(54%) of 13 lesions showing improvement
placebo treatment at day 22, deteriorated
month 2.
The treatment was well tolerated, the mc

common adverse events were flu-like sym]
toms. They were in general transient and mil

Discussion
Although promising results have previous
been reported following the use of interferoi
alpha and beta in the treatment of condylon
acuminatum, we have been unable to tra
any other reported double-blind, placeb
controlled study of r-hIFN-beta. Cumulati'
data generated by a series of clinical trials ha'
shown that human IFN-beta causes a regre
sion of genital warts. A pilot study8 examin
the effects of the injection of small doses (3(
U) of human fibroblast IFN (natural IF?
beta) into genital warts, and suggested th
IFN did inhibit wart growth, although it co:
cluded that the dose was probably too small
have a dramatic effect.
A two-part trial was conducted to assess ti

value of fibroblast IFN in the treatment
condyloma acuminatum,"4 this found th

intramuscular injection was preferable to top
cal or intralesional administration. In the sul
sequent double-blind, placebo-controlled trih
the investigators found that intramuscul
injections of hIFN-beta provided effecti'
treatment of condyloma acuminatum, with 2

80% CR in 11 patients receiving the acti'
preparation, compared with 20% CR in ti
placebo group (n = 11). Subsequently, eig]
of the non-responders responded to open lab
IFN-beta. No recurrence was reported amox

responders during a 12 month follow-x
period.

Recently, a randomised, double-blinl
placebo-controlled trial involving 100 patien
has demonstrated that systemically admini

tered fibroblast IFN-beta, was effective in the
long term eradication of anogenital condylo-
matous lesions.'5 The dose used was 2 x 106
IU/day for 10 days, given intramuscularly.
Fifty one per cent of patients treated with IFN-
beta showed a complete response, compared to
29% of placebo treated patients (p < 0.05).

All 24 patients who had responded to IFN-
beta, remained lesion free at 1 year, while 12
of the 13 patients who had responded to
placebo, had recurrent lesions, when followed
up for the same period.
The use of intramuscular injections of IFN-

beta was again investigated in a placebo-
controlled study in 37 patients, classified
according to site of lesion and HPV type.'6 No
association was apparent between response
and whether the lesion was associated with
HPV 6, HPV 1 1 or HPV 16. Satisfactory
results were achieved in treating vulval and
vaginal condylomata as well as HPV-CIN II
lesions, but the success rate was less satisfac-

+ tory for flat HPV lesions of the cervix, espe-
2. cially when associated with high-grade CIN.
te Intralesional administration of natural IFN-
ed alpha was evaluated in an open study,9 in
7 which 7/10 patients had a significant reduction
on in the size of their lesions, while five of these
at experienced CR. No lesions that responded to

IFN treatment recurred during a follow-up
)st period of up to nine months.
p- A large (n = 296), randomised, double-
Ld. blind trial'0 compared intralesional IFN-alpha-

2b (1 x 106 IU, three times a week for three
weeks) with placebo and found that IFN pro-
vided significantly better response (P <

,ly 0-001), although the frequency of adverse
ns effects led the investigators to conclude that
na IFN-alpha-2b was only fairly well tolerated. In
ce similar studies'7 authors found a complete dis-
o- appearance of all warts in 43.8% of patients.
ve A randomised, double-blind, placebo-con-
ve trolled trial of intralesional injections of nat-
.s- ural IFN-alpha (2-5-5.0 x 106 IU/25 mm2
ed wart area, twice weekly for eight weeks or until
30 all treated genital warts completely disap-
s1- peared, whichever was less) involving 158
iat patients, found that the treatment completely
n- eliminated warts in 62% of treated patients,
to compared with only 21% in the placebo

group. 12
he When three different IFN preparations were
of compared in a placebo-controlled trial,'2 rates
iat of lesion clearance following intralesional
)i- injection of 1 x 106 IU three times a week for
b- four weeks were not significantly different
al, between IFN-alpha-2a, natural IFN-alpha and
ar natural IFN-beta. In another double-blind
ve placebo-controlled study" using subcuta-
an neously administered IFN-alpha-2a, IFN-
ve alpha-2b and natural IFN-alpha, there was no
he significant difference between all IFN groups
ht combined and placebo recipients in terms of
el CR or 75% clearance, although IFN appeared
ng to be more effective than placebo in causing
ip < 50% lesion regression. Only natural IFN-

alpha produced significant beneficial effects at
d, all levels of lesion clearance evaluated.
Its The mechanisms by which IFN-beta causes
is- the disappearance of genital warts might be

Placebo 33000IU 1x106IU

Study day 22
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similar to those that lead to the elimination of
extrachromosomal viral genomes from bovine
papilloma virus transformed cells.'8 They may
include the inhibition of clonal growth ofHPV
infected cells,'9 and the inhibitory TGF-beta-
1/IFN-beta cytokine pathway.20 The fact that
the patients harbouring HIV were poor
responders when interferon was used to treat
genital warts2" suggests that an intact immune
system is necessary for an effective curative
effect of interferon.
The possibility of clearing the HPV genome

from epidermal cells is supported by our find-
ing that the majority of warts that had shown a
complete response did not recur during follow
up. A clinical trial with HPV typing will be
needed to correlate the disappearance of visi-
ble warts with the persistence or resolution of
subclinical HPV infection. The recurrence
observed after traditional therapy is probably
related to the persistence of the virus.

Given the above results and the recent
availability of r-hIFN-beta, a double-blind,
placebo-controlled trial to determine the role
of this agent in condyloma acuminatum
appeared timely. In terms of the difference in
CR rates, the sample size yielded a > 90%
power to detect improvement over placebo
(two-tailed alpha = 0.05).

It can be concluded that a dose of r-hIFN-
beta 1 x 106 IU per lesion is more effective
than placebo at day 22 and month 2, and is
associated with an acceptable side-effect pro-
file.
The published cure rates of condyloma

acuminatum when using traditional treatment
modalities (cytotoxic agents and cytoreductive
therapies) vary widely between 10 to 90%.3 22 23
These figures were largely obtained by treating
lesions that had not received previous therapy.
All therapeutic modalities are associated with
recurrence rates which can be up to 30%. This
is probably because none of the therapies is
aimed at eliminating the source of infection
(HPV).

In this study, the great majority (80%) of
patients had a resistant form of genital warts.
Interferon-beta can eliminate the viral infec-
tion through its antiviral and immune potenti-
ating activities. This could lead to lower
recurrence rates than those associated with
traditional therapies. Further experience could
well demonstrate that the treatment of resis-
tant genital warts with interferon-beta even
when not curative might render re-treatment
with traditional therapies more effective.

We thank Dr I Trinchard-Lugan for monitoring the study, and
Dr PE Engrand for assisting in the interpretation of data.This
trial was sponsored by a grant from Ares-Serono SA, 15 bis,
chemin des Mines, 1202 Geneva, Switzerland.
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