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Recurrent Condylomata Acuminata Treated with Recombinant

Interferon Alpha-2a

A Multicenter Double-blind Placebo-controlled Clinical Trial

CONDYLOMATA INTERNATIONAL COLLABORATIVE STUDY GROUP!

A randomized, double-blind, placebo-controlled, international
multicenter trial was conducted, using 1.5 MIU subcutaneous
interferon alpha-2a 3 times a week for 4 weeks in 170 patients
(interferon, n =125 or placebo, n=45) with condylomata
acuminata who had failed to respond to standard therapies.
There was no difference in efficacy between the interferon
alpha-2a and placebo treatment groups at 3 months after com-
mencement of therapy. Although the recurrence rate at the end
of 9 months’ follow-up appeared lower in the interferon
alpha-2a group than in the placebo group (9% versus 22%),
this difference was not statistically significant. Most of the ad-
verse events reported were typical interferon-associated mild to
moderate flu-like symptoms. It is concluded that subcutaneous
interferon alpha-2a, administered according to the current
dosage and treatment schedule, is not effective as monotherapy
in the treatment of refractory condylomata acuminata.
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Condylomata acuminata are genital warts caused by infection
with the human papillomavirus (HPV) (1); it is the most
commonly diagnosed viral sexually transmitted disease in
the USA (2). HPV infections are also associated with intra-
epithelial neoplasia and invasive squamous cell carcinoma,
and it is now believed that benign proliferations (including
condylomata acuminata) can progress to malignancy of the
vulva, cervix and penis (3.4).

Most available methods for the treatment of condylomata
acuminata have proved unsatisfactory, and recurrences are
common. The prevalence of HPV in the apparently normal
skin margin surrounding the papillomatous lesions after treat-
ment may account for the high recurrence rate (3), suggesting
that local treatment will, at best, eradicate only visible lesions.
Thus, systemic immunological therapy may prove more effec-
tive than local ablation in permanently eliminating the in-
fection. Studies with both interferon-alpha and -beta, adminis-
tered by intralesional (6) or systemic (7-9) routes, have
demonstrated promising antiviral activity against genital HPV
infections.

The aim of the study was to compare the complete response
rate between interferon alpha-2a and placebo treatment in
patients with previously treated condylomata 3 months after
study start. A further objective was to determine the incidence
of recurrence in complete responders up to 9 months after
study start.

PATIENTS AND METHODS

Patient selection

The study took place in 4 countries (Germany. Denmark. France,
United Kingdom). Patients from either sex, aged between 18 and 65
years, were recruited from 24 centres. A total of 170 patients were
included. The inclusion criteria were clinical evidence of condylomata
acuminata on the external genitalia and/or perianally, and failure of
previous standard therapy. The lesions were at least 3 months old and
not older than 2 years. Patients had to be willing to comply with the
requirements of the study, including a biopsy and an HIV antibody
test, and give their witnessed oral or written consent. Patients were
excluded if they had received any other immunomodulatory drugs
(including interferon), were pregnant, lactating or not using adequate
contraception, had evidence of malignant neoplastic disease (except
intraepithelial neoplasia of the cervix or localized basal cell cancer) or
had signs of another active sexually transmitted disease or a positive
HIV antibody test. Patients were withdrawn from the study if they had
an interruption or change of treatment regimen.

Study design

Patients were randomized on entry to one of the two treatment
groups, either interferon alpha-2a 1.5 million international units
(MIU) (ROFERON®-A | F. Hoffmann-La Roche Ltd., Basel, Swit-
zerland) or matching placebo subcutancously 3 times weekly for 4
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Table 1. Pre-study characteristics of the 170 patients enrolled in
the trial
Percentage of patients in each group with current HPV infections

of the cervix, vagina, anal canal or urethra detected on clinical
examination.

Placebo  [FN alpha-2a
(n=45) 1.5MIU
(n=125)

Mean number of warts 9.0 11.0
Mean duration of present warts (months) 5.0 5.0
Mean time since first wart infection

(months) 14.0 12.0
Internal lesions (%) 40.0 36.8
Isolated warts (%) 44 .4 54.4
Confluent warts (%) 6.7 4.0
Isolated and confluent warts (%) 48.9 41.6
Microscopic morphology (%)

Papillary 64 62

Papular (+ pigmented) 18 19

Flat 13 13

Other 4 ]
HPV type (%)

6,11, 6+11 71 81

16, 18, 6+ 16 6

33 2 2

negative 20 9

weeks in the ratio of 3:1 in favour of interferon. The treatment period
was followed by a 2 months’ treatment-free follow-up. Complete
responders at month 3 were followed up to 9 months.

Collection of data

Biopsy. On entry into the study, a scissor biopsy was taken of one of
the lesions under local anaesthetic. Seventy-three of 170 biopsies were
processed and analyzed for histology and detection of human
papillomavirus DNA (HPV 6. 11, 16, 18, 31 and 33) (10, 11) by Dr. K.
Syrjdanen (Department of Pathology, University of Kuopio, Finland)
and 97 biopsies for histology by Dr. G. Gross (Department of Derma-
tology, University of Hamburg, Germany) and for HPV type (HPV
6/11, 16/18) (12) by Dr. H. Ikenberg (Department of Gynecology and
Obstetrics, University of Freiburg, Germany).

Lesions. The number, size and morphology of genital warts were
documented on a standard chart at entry to the trial. The presence of
genital warts and overall clinical status were monitored weekly for 8
weeks and then at 3 months after the start of treatment. Complete
responders were evaluated at 9 months.

Adverse events. Patients were questioned about possible local or
general adverse events at each assessment. These were graded as mild,
moderate, severe or life-threatening. and an evaluation of whether
they were related to treatment or not was made by the investigator.
Adverse events were recorded at the end of each week for the first 8
weeks of the study and then at 3 months.

Laboratory. Haemoglobin, white cell count, platelet count, aspartate
aminotransferase (ASAT) and serum creatinine were determined
during the 2 weeks before the start of therapy and were repeated at the
visits at 4 weeks and at 3 months. An HIV-1 antibody test was
performed during the 2 weeks that preceded entry into the study and
after 3 months by use of fully evaluated and licensed ELISA Kkits
(Abbot laboratories, Chicago: Organon, Sydney). All women had a
pregnancy test before entry (the test used routinely in the study
center).
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Assessment of response

Responses were graded as complete response (clearance of all
lesions), major incomplete response (over 75% clearance), minor
incomplete response (25%-75% clearance), no change. progression
(appearance of new warts or a greater than 25% increase in total
lesion area). Recurrence was the reappearance of warts on the same or
a new site after complete response.

Quality control

One thousand items were randomly sampled from the entire database
by an ad hoc SAS program, using the SAS {unction RANUNI as
random number generator. The maximum acceptable data entry error
level was set at 1.6% (i.e. 16 erroneous fields out of 1000). An error
rate of 1 item out of the 1000 items sampled was observed. This
guarantees with 99% confidence that the “true” error rate did not
exceed 1%.

Statistical analysis

Demographic and safety data were analyzed by Fisher's exact test.
The response rate at 3 months was not subjected to statistical analysis,
due to the low level of complete response in both treatment groups.
Survival methods were used to test time (days) to complete response
(log-rank test). Identification of pre-treatment characteristics predic-
tive of response to trial treatment was performed using a logistic
regression analysis. Response to trial treatment (complete response)
was considered as the dependent variable with age, sex, overall dura-
tion of disease. duration of present lesion, type of lesion. presence of
internal lesions, histology and HPV type incorporated as explanatory
variables. All tests were carried out assuming the usual 5% level of
statistical significance.

RESULTS

Patient population and baseline characteristics

A total of 170 patients with condylomata acuminata, who had
failed to respond to other previous standard therapies, were
entered in the study, 97 from Germany, 54 from Denmark,
13 from France and 6 from the UK. Forty-five patients
were randomized to the placebo group and 125 to the inter-
feron alpha-2a group. Both groups were comparable for age
(median 26.0), weight and height. There were more males
than females in both groups (71% in the placebo group and
59% in the interferon alpha-2a group). The disease and its
characteristics are described in Table I and are balanced
between the two groups. About 60% of patients in both
treatment groups had papillary type of lesions (condylomata

Table II. Efficacy analysis 3 months after commencement of
interferon therapy

Treatment outcome* Placebo IFN alpha-2a

(n=38) 1.5 MIU

(n=117)

Complete response 8(21%) 21 (18%)

95% Cl 9.5-37.3  11.5-26.1
Major incomplete response 3 (8%) 8(7%)

Minor incomplete response or no change 15 (39%) 36 (31%)

Progression 11 (29%) 51 (44%)
Recurrence™™ 1(11%) 1 (5%)

* Definition of treatment outcomes are detailed in the Patients and
Methods section.
** Recurrence rate was the number of relapses calculated as a per-
centage of all patients having an initial complete response.



Table III. Complete response rates at 3 months in specific
subgroups of patients

Subgroup Number of patients (%)
Placebo IFN alpha-2a 1.5 MIU
Total 8/38 (21%)  21/117 (18%)
Age
<25 years 6/18 (44%) 6/50 (12%)
=25 years 220 (10%)  15/67 (22%)

Number of warts at pre-study

04 412 (33%)  10/23 (43%)
5-10 210 (20%)  3/32 (9%)
11-20 19 (11%) 4/29 (14%)
20 7 (14%) 4133 (12%)

acuminata) with mild or no dysplasia (90%) and 70-80% of
cases were of HPV type 6 or 11.

Response to treatment at 3 months and recurrence-free
interval at 9 months

Of the 170 patients randomized for the trial, 155 were avail-
able for the standard analysis of outcome at month 3 (117 and
38 patients in the interferon and placebo groups, respectively).
Eight patients in the interferon alpha-2a group and 7 patients
in the placebo group were not evaluable because they were
lost to follow-up or withdrawn because of protocol deviations.

No difference in efficacy was shown when the interferon
alpha-2a treatment group was compared to the placebo group
(Table II). Of the 155 evaluable patients a complete response
at month 3 was seen in 21 of 117 (18%) in the interferon
alpha-2a group and 8 of 38 (21%) in the placebo group.
Similarly, for the other outcome categories, no relevant dif-
ferences were detected between the two treatment groups.
The percentage of patients with complete response in the
interferon alpha-2a treatment group and in the placebo group
increased linearly over time. Most of the complete responses
occurred within the first 8 weeks. The median time to com-
plete response in the interferon alpha-2a treatment group was
45.5 days (range 14-121) and in the placebo group 56.5 days
(range 21-93). A log-rank test was not significant in outcome.

There was no relevant difference between the summarized
data from the standard efficacy analysis and an intention to
treat analysis. The intention to treat analysis included all 170
patients entered.

A secondary objective of this study was to assess the recur-
rence rates in patients with a complete response followed up to
9 months. From these data, the recurrence rate in the inter-
feron alpha-2a treatment group was calculated to be 9% (2 out
of 22 complete responses) and 22% (2 out of 9) in the placebo
group. However, due to the low number of patients with
complete response, the true recurrence rates of condylomata
in this study population could not be determined.

Analysis of factors affecting outcome

The impact of prognostic factors on the complete response
rate at 3 months’ assessment was identified by analyzing the
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pre-treatment characteristics of all evaluable patients as de-
scribed in the methods. None of the parameters included in
the log linear model achieved statistical significance with re-
spect to prognostic value (data not shown). Table 11T shows the
complete response rates at month 3 in specific subgroups of
patients. Complete responders tended to have fewer warts at
baseline. Responding patients in the placebo group tended to
be younger (<25 years) compared to the interferon alpha-2a
group, where older (>25 years) patients seemed to respond
better. No other prognostic factors seemed to influence the
complete response rate (data not shown). However. due to the
small proportion of patients responding, no definite inter-
pretation was possible,

Adverse events

Two patients were withdrawn from interferon alpha-2a treat-
ment because of a serious adverse event. One reported severe
somnolence after his first injection and “panic™ symptoms.
which were considered possibly related to the trial drug. and
the other developed vertigo and weakness after her second
injection. In this instance the episode was felt to be the conse-
quence of insufficient digitalis therapy and the relation to
interferon alpha-2a unlikely.

The most frequently reported adverse events related to the
injections were flu-like symptoms, headache, tiredness, fever
and myalgia (Table IV). The incidence of headache and
tiredness was similar in the interferon (17% and 11%) and
placebo (20% and 11%) treatment groups. All adverse events
were reversible upon discontinuation of the trial drug.

No clinically relevant changes in haemoglobin and crea-
tinine values were observed throughout the study. In the in-
terferon alpha-2a group, 7 patients had a leukocyte count
below the lower limit of the normal range. but it normalized
within the 2 months’ follow-up. Mild thrombocytopenia oc-
curred in 5 patients treated with interferon alpha-2a, com-
pared with 1 patient in the placebo group. Mild to moderate
increases in aspartate aminotransferase were reported in 9
patients in the interferon alpha-2a group and in 1 patient in the
placebo group.

DISCUSSION

In the present study we have evaluated interferon alpha-2a
monotherapy administered as injections. We found no obvious
effect of interferon therapy compared to controls (placebo
injection). This is contradictory to other studies, the majority

Table IV. Most frequently reported adverse events

Number of patients (%)

Placebo IFN alpha-2a 1.5 MIU
(n=45) (n=125)

Flu-like symptoms 5(11%) 27 (22%)

Headache 9 (20%) 21 (17%)

Tiredness 5(11%) 14 (11%)

Fever 1 02%) 12 (10%)

Myalgia 1 (2%) 10 (8%)

Nausea/vomiting 3 (7%) 6 (5%)
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of which have been of an open design. which have reported
response rates from 50%-80% with systemic interferon
(7-9,13,14). However, these studies involved only a small
number of patients and frequently used larger doses of in-
terferon over longer periods of time. Uncontrolled studies of
systemic interferon-gamma in small groups of patients with
external genital warts have resulted in similarly unpromising
outcomes with response rates of only 7%-15% (15,16).
whereas recently two multicenter placebo-controlled double-
blind trials with interferon-gamma led to response rates of
50% (1 MIU IFN gamma per injection) and 45% (2 MIU IFN
gamma per injection), compared to remission rates of 38%
and 24% of genital wart patients receiving placebo (17).

Approximately 30% of subjects with recurrent external
genital warts treated with placebo showed complete or major
regression over 3 months. Similarly, a regression rate of 30%
has been observed in a prospective study of internal HPV
lesions over a 4-year mean follow-up period (18). The placebo
results are important when evaluating the efficacy of systemic
therapies which may be accompanied by significant side effects
and expense.

In a recent, double-blind placebo-controlled study Yliskoski
et al. (19) demonstrated no significant therapeutic effect
of systemic interferon injection monotherapy compared to
placebo. These results are in agreement with the present find-
ings. but most interestingly Sand Peterson et al. (20) in a
placebo-controlled study were able to demonstrate a signif-
icantly higher cure rate in the group of interferon-treated
(5 MIU interferon alpha-2b) patients when therapy was com-
bined with ablative laser therapy. These latter findings raise
the question of the viral tissue actions. At the moment we do
not know the chronology from virus elimination until all tissue
repair processes have been completed. The optimal design for
future studies might be a longer observation period and/or in
combination with an ablative therapy.

The possible association between resistance to interferon
therapy and age (15), large warts (6), warts of long duration
(6,15), perianal warts (7) and HPV genotypes 16 and 18 (9)
that had been reported in previous studies was not observed in
the present study.

In general, interferon alpha-2a was well tolerated, the most
frequently reported adverse event being mild to moderate
flu-like symptoms. The nature and severity of adverse events
were similar to those reported in other studies with interferon
(7,913, 15);

In conclusion, monotherapy with systemic interferon
alpha-2a 3 times a week for 4 weeks at a dose of 1.5 MIU is not
more effective than placebo in the treatment of refractory
condylomata acuminata. Additional dose-finding studies are
requested to establish the potential role of interferon alpha-2a
in the treatment of condylomata. Perhaps its role in the
treatment of condylomata should be in combination with
other present therapies, such as electrocauterization or laser
therapy.
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