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Type 1 cytokine response and treatment outcome
of genital HPV lesions

G Stellato, P Nieminen, M Aho, T Lehtinen, M Lehtinen, J Paavonen

Objectives: To determine the role of type 1 cytokines as predictors of response to treatment of
genital HPV lesions with laser ablation with or without adjuvant systemic interferon a2b (IFN-a).
Methods: Measurement of serum interleukin 2 (IL-2), IL-2 soluble receptor a (sIL-2a), inter-
feron y, and human papilloma virus (HPV) DNA in patients undergoing treatment of genital
HPV lesions with carbon dioxide laser and systemic IFN-a. A randomised, placebo controlled
study of 92 cases with 6 months of follow up.
Results: High IL-2/sIL-2a was associated with 60% to 70% protection against recurrences both
in the IFN-a and placebo groups (OR = 0.4, 90%, CI 01-2.5; OR = 0.3, 90% CI 0.0-1.8,
respectively). Diagnostic phase serum IL-2 predicted favourable outcome (OR = 0.2, 90% CI
0.0-1 0) in women with high load of HPV DNA or HPV16/18 DNA regardless of the adjuvant
therapy.
Conclusions: Serum IL-2 determinations may identify women with good prognosis following
laser ablation of genital HPV lesions.
(Genitourin Med 1997;73:387-390)
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Introduction
Encouraged by successful use ofhuman leuco-
cyte interferon (interferon a, IFN-a) in the
treatment of recurrent respiratory papillo-
matosis'-3 several clinical trials have been con-
ducted on the treatment of genital human
papilloma virus (HPV) infections with inter-
ferons (for a review see Cirelli and Tyring4).
Surgical excision with adjuvant systemic IFN-a
gives better results than other treatment meth-
ods. Of nine studies reported47 only tWo6 7

have failed to demonstrate beneficial effects.
Combination of IFN-a with other biological

response modifiers, especially interleukin 2
(IL-2) has shown additive or synergistic effects
in tumour immunotherapy.8 10 On the other
hand, increased expression of both IL-2 and
soluble IL-2 receptor a (sIL-2ct) contribute to
allograft rejection," and have recently been
associated with the extent ofHPV positive cer-
vical intraepithelial neoplasia (CIN).12 3 These
effects are largely mediated by the augmenta-
tion of cytotoxic T cell (CTL) response, nor-
mally stimulated by IL-2 producing T helper
(Thl) cells. Interplay between CTLs and Thl
cells is presumed an important determinant of
the clinical course of cervical HPV infection.
The purpose of our study was to evaluate
determinants of treatment outcome of genital
HPV lesions with adjuvant IFN-ax with special
emphasis on the Thl arm of cell mediated
immunity as reflected by the serum cytokines
interferon y (IFN-y) and IL-2, and the sIL-2a.

Materials and methods
The study population, consisting of 100
women (mean age 24.1 years, range 16-57)
referred to the gynaecological outpatient clinic,
University Hospital, Helsinki, Finland, has
been described in detail.5 All patients had

histopathologically confirmed cervical HPV
infection. Patients treated for genital warts
during the last month were excluded (table 1).

Patient evaluation has been described in
detail.5 Briefly, all women underwent standard-
ised interview, and a gynaecological examina-
tion during which colposcopically directed
cytological and histopathological as well as
DNA samples were obtained from the cervix.
A blood sample was drawn on the first visit.

All genital HPV lesions were surgically
treated with carbon dioxide laser by the same
gynaecologist (MA), as described.5 Adjuvant
treatment with subcutaneously administered
interferon a2b (Introna, Schering-Plough,
Kenilworth, NJ, USA) (1X5 million units three
times a week for 3 weeks, for a total 10 injec-
tions) or placebo was started immediately after
laser surgery. The study was double blind, and
the code was broken after the follow up period
of 6 months was completed.

Follow up visits took place at 1, 3, and 6
months post-treatment. Clinical recurrence
was defined as the reappearence of condylo-
mata, an atypical transformation zone, or
characteristic acetowhite lesions histopatho-
logically consistent with flat condyloma.

Cervicovaginal cytological smears were
taken by Ayres spatula and Cytobrush
(Medscand Ab, Malm6, Sweden). Samples for
the detection of HPV DNA were taken with a
cotton tipped swab (ViraPap Specimen
Collection Kit, Digene Diagnostics,
Gaithersburg, MD, USA). Detection and typ-
ing of HPV DNA were performed by two dot
blot hybridisation methods (ViraPap/Type,
Digene) which detect 1-3,ug of viral nucleic
acid consistent with high load of HPV
DNA.5 1416 Histopathological criteria for the
diagnosis of HPV infection on biopsy speci-
mens have been described.'4
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Table 1 Characteristics of the study population

Interferon Placebo
Characteristics (n = 50) (n = 50)

Age (years) (SD) 22-7 (5.7) 25-5 (8.9)
Age of first coitus (SD) 17-3 (2.6) 17-5 (2.4)
Mean number of lifetime partners 9 (1 > 150) 7 (1-25)
History of any STDs* 22 (44%) 31 (62%)
History of any STDst 22 (47%) 29 (62%)
History of genital warts 15 (30%) 17 (34%)
HPV DNA findings
HPV 6/11 16 (32%) 11 (22%)
HPV 16/18 8 (16%) 5 (12%)
HPV31/33/35 7 (14%) 11 (22%)
HPV multiple 4 (8%) 4 (8%)
negative 23 (36%) 19 (28%)

Cytokine statust
Interferon y 7 (16%) 1 (2%)
Interleukin 2 (IL-2) 8 (18%) 10 (21%)
IL-2 receptor (sIL-2Rot§) 23 (51%) 27 (57%)
IL-2/sIL-2Rat ratio > 0-2 6 (13%) 9 (19%)

*Number (%) with past infection with one of the following sexually transmitted disease (STD)
agents: N gonorrhoeae, C trachomatis, herpes simplex virus or T vaginalis.
tNumber (%) following exclusion of six cases that were lost to follow up (47 IFN-a and 47
placebo treated cases).
*Number (%) with detectable levels of cytokines in the serum. Cytokine status was available
from 92 cases (45 IFN-oa and 47 placebo treated cases).
§Soluble IL2 receptor a.
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Serum levels of IFN-,y, IL-2, and sIL-2a
were measured by commercial EIAs (Intertest-
y, Intertest-2X, and Predicta IL2R, Genzyme
Diagnostics, Cambridge, MA, USA) accord-
ing to the manufacturer's instructions. The
limit of detection of IFN-y, IL-2, and sIL-2a
by these tests was 100 pg/ml. In addition, an
arbitrary cut off level (0.2) for the IL2/sIL-2a
ratio was used.
Odds ratios (OR) with 90% confidence

intervals (90% CI) for recurrences were calcu-
lated as described.'7
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Results
Interferon and placebo groups (47 cases each)
were comparable (table 1). Six cases were lost
to follow up. The distribution of serum

cytokine levels was almost identical in the two
groups (table 1, fig) with the exception of
IFN-y, which was detected in only one patient
(placebo group).

First, the presence or absence of specific
cytokines was studied as predictors of com-
plete response to treatment of genital HPV
infection. The presence of IL-2 in the pretreat-
ment sera seemed to predict complete
response both in the IFN-a and placebo
groups, but the ORs did not reach statistical
significance (OR = 0 7, 90% CI 0-2-3-1; OR
= 0.5, 90% CI 0 1-4.3, table 2). When a high
IL-2/sIL-2a ratio was considered, even lower

Distribution ofserum levels of interleukin 2 (IL-2),
interferon y (IFN-y), and soluble receptor afor interleukin
2 (sIL-2a) in 92 women treatedfor genitalHPV infection
with systemic interferon a2b (A) or placebo (B). Patients
with complete or partial response (right), and no response
(left) are marked individually (0).

ORs were found both for the IFN-ot and the
placebo groups (OR = 0 4, 90% CI 0-1-2.3;
OR = 0 3, 90% CI 0.0-1.8, respectively).
We then divided both the IFN-cx group and

the placebo group into two subgroups accord-
ing to the presence or absence of HPV DNA
as determined by the dot blot assay (high/low
viral load). The predictors of complete
response remained the same in patients with
high load of HPV DNA (table 3). Thus, for
the final analyses the two treatment groups
were combined. Patients with high IL-2/sIL-

Table 2 Risk of recurrences * in relation to selected immunological risk factors

Treatment

IFN-oa Placebo

Relapse Relapse

Risk factor + - OR* (95% CI) + - OR* (90% CI)

Interferon + 3 4 1-3 (0 2-3.1) 0 1 NA
13 22 13 30

Interleukin 2 (IL-2) + 2 5 0.7 (0 2-3-1) 2 8 0.5 (01-4.3)
- 14 21 11 23

IL-2 receptor (sIL-2Rat) + 8 12 1-2 (0.3-2.4) 5 19 0-4 (0-1-1-2)
- 8 14 8 12

IL-2/sIL-2Ru + 1 4 0-4 (0-1-2-5) 1 7 0-3 (0 0-1-8)
- 15 22 12 24

*Odds ratios with 90% confidence intervals (CI) were calculated according to Kelsey et al'7 using those negative for the risk factor
as the reference group.

A
0 *

i

0 0

dL~
a

IL-2

B

IFN-y sIL-2Ra

S
*:

*:
a

-_S

IL-2 IFN-y sIL-2Rax

.~~~~~

1~~~~~~~~~~~~~~~~~~~

388

. m

* 0

.

49

0

0
0

0

_

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

G
enitourin M

ed: first published as 10.1136/sti.73.5.387 on 1 O
ctober 1997. D

ow
nloaded from

 

http://sti.bmj.com/


Type 1 cytokine response and treatment outcome ofgenital HPV lesions

Table 3 Risk of recurrences * among HPVDNA positive patients in relation to selected immunlogical risk factors
Treatment

IFNca (HPVDNA +) Placebo (HPVDNA +)

Relapse Relapse

Risk factor + - OR* (950% CI) + - OR* (90% CI)
Interferon y + 2 2 0.9 (0-1-5-5) 0 1 NA

9 8 9 14
Interleukin 2 (IL-2) + 1 3 0-2 (0-1-1-6) 0 3 NA

10 7 9 12
IL-2 receptor (sIL-2Rat) + 3 5 0.4 (0-1-2-7) 3 10 0.3 (0-1-3-1)

- 8 5 6 5
IL-2/sIL-2Rat + 0 3 NA 0 2 NA

11 7 9 13

*Odds ratios with 90% confidence intervals (CI) were calculated according to Kelsey et al'' using those negative for the risk factor
as the reference group.

2Ra ratio tended to have a decreased risk of
recurrence (two recurrences among 29 posi-
tives and 11 recurrences among 57 negatives;
OR = 0.3, 90% CI 0-1-1.1). In patients with
high load of HPV DNA IL-2 was associated
with a decreased risk of recurrence (OR =
0-2, 90% CI 0.0-1.0). This was the case also
for patients with HPV16/18 DNA (one recur-
rence among three IL-2 positives versus five
recurrences among seven IL-2 negatives (OR
= 0-2, 90% CI 0-0-2.1). There were no
recurrences in women with high loads of HPV
DNA and high IL-2/sIL-2a ratio, but the
point estimate could not be calculated because
of small numbers.

Discussion
We found that pretreatment serum IL-2 status
seemed to predict the outcome of laser abla-
tion of genital HPV lesions regardless of adju-
vant interferon a2b. In addition, the
IL-2/sIL-2a ratio had similar borderline signif-
icance as a predictor of clinical recurrences.
These findings are in line with recent reports
showing a positive correlation between IL-2
response and the severity of cervical HPV
lesions,12 13 but a negative correlation between
sIL-2a status and the severity of the lesions.13
IL-2 exerts its effects via a cell surface receptor
comprising three proteins, IL-2Ra, IL-2RP,
and IL-2Ry.'8 Although the affinity of IL-2 to
the fully maturated complex is 1000 times
higher than to the IL-2Ra alone, it is possible
that the function of sIL-2a is to neutralise IL-2
activity.'8 19 It would also explain why high IL-
2/sIL-2ax ratio predicted low recurrence rates.
Low dose combination therapy with IFN-a

and IL-2 has shown additive or synergistic
effects in immune surveillance prone
tumours-that is, renal cell carcinoma and
melanoma.8-10 Adjuvant IFN-a is effective in
patients with HPV1 6/18 positive lesions5 or
with T cell driven antibody response to an
HPV16 E2 protein.20 Thus, it was plausible
that in our patients, with detectable levels of
IL-2 expression, HPV lesions would have
regressed more readily following adjuvant
IFN-ax than placebo. This, however, did not
seem to be the case, although IL-2 expression
was associated with an overall beneficial effect.
Other combinations, such as IFN-cx and IFN-,
or IFN-ot and retinoids for the treatment of
refractory warts have been suggested.4 21 22

Owing to the small numbers we were not able
to confim or refute this. Studies on new com-
binations of biological response modifiers in
the treatment of genital HPV lesions are
needed.
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Behget
BehQet's syndrome is a recurrent condition which was

originally described as a combination of oral and genital
ulcers and various types of ocular inflammation.
Several occasional features were added subsequently,
including skin rashes, arthritis, thrombophlebitis, and
neurological manifestations. The syndrome is rare but
has attracted a great deal of interest. BehQet himself is
much less well known.

Hualusi BehQet was born in Istanbul in 1889. At this
time there were several military medical schools which
had originally been founded for the training of army
surgeons, and BehQet graduated from one of these, at
Gulhane, in 1910. He was appointed as a resident in
the dermatology and syphilis clinic at Giulhane Army
Hospital, where he remained for four years. On the
outbreak of the first world war he moved to Eski§ehir
Army Hospital, near Ankara, where he became assis-
tant director and practised as a dermatologist. When
the war ended in 1918 he undertook postgraduate
training, first in Budapest and then at the Charite
Hospital in Berlin. On his return to Turkey he worked as

a dermatologist and syphilologist at various hospitals,
and in 1933 was appointed professor and clinical direc-
tor of the Department of Dermatology and Syphilology
at the University of Istanbul Faculty of Medicine,
where he remained for the rest of his life.

Behget was well known in Turkey and eastern
Europe. In his own country he edited its only major
dermatology journal for many years, and he was a regu-

lar correspondent to two weekly medical journals in
Germany. He published many scientific papers on dis-
eases of the skin, and wrote a large book on syphilis. He
summarised his original account of the disease which
now bears his name as follows:

I am presenting three patients whom I have seen

respectively 21, seven and three years ago. Each
had been affected by recurrent aphthous lesions
of the mouth and genitals, and by ocular inflam-

mation-conjunctivitis, hypopyon, iritis and epi-
scleritis. Our research suggests the possibility of a
viral cause for this disease. Examination of the
patients' teeth showed that these were in a bad
state, which led us to believe that they might be a
source of the infection.
These patients were first described in a Turkish jour-

nal in 1936, and again in the following year in Behpet's
best known paper in the German Dermnatologische
Wochenschrift. At first, only a few of his colleagues
accepted the syndrome as a disease entity; most
thought the patients had aphthous stomatitis, erythema
multiforme, Reiter's or Steven-Johnson syndromes.
But later, other cases were reported and it was realised
that Behget had been right in describing this as a new
disease entity; in due course other components were
identified. Its cause remains unknown to this day.
BehQet himself had suggested a viral aetiology, and
in recent times it has been proposed that herpes
simplex virus may be involved in some way, perhaps by
inducing a deficit in immunoregulation, but this is
uncertain.

Beh9et seems to have been a rather sad and lonely
person. His mother died when he was a child, and he
had few close friends. His health was indifferent, and
he was a heavy smoker. He spoke good French and
German, enjoyed literature and art and read a lot. He
had one child, a daughter to whom he was devoted, but
his marriage ended in divorce in 1941. Thereafter, he
lived and worked in his office, and in 1948 he died of a
heart attack; he was 59 years old, and had been one of
the best known Turkish physicians of his day. A
posthumous award for scientific achievement was given
in 1975, and in 1980 his portrait appeared on some
Turkish postage stamps. But his lasting fame lies in the
disease he described and in the massive literature which
it still attracts.
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