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Reduction of cell mediated immunity in patients with
genital warts of long duration
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SUMMLARY Cell mediated immunity was studied by a leucocyte migration inhibition assay and by
tuberculin and dinitrochlorobenzene skin tests in 30 patients with recurrent genital warts and in 34
healthy people (with no history of genital warts) who served as controls. Migration inhibition was
significantly less in patients suffering from recurrences for more than one year than in controls (p <
0.001). Dinitrochlorobenzene and tuberculin sensitivity were also found to be impaired in those with
infection of long duration (p < 0 001).

Introduction Patients, materials, and methods

Infection with genital warts is a common condition.
Serological and epidemiological studies have shown
that human papillomavirus (HPV) is responsible for
genital wart infections.' 2 Competence ofcell mediated
immunity in patients with warts has been assessed by
measuring in vitro response to phytohaemagglutinin
and purified protein derivative of tuberculin. Patients
with genital warts were found to be less responsive
than a control group, and this deficiency was related to
the duration of genital wart infection.3 The suggestion
has been made that cell mediated immune responses
play a part in achieving successful resolution of genital
wart virus infection.3-5 Ifthat is so, then possession of a
competent cell mediated immune system would be a
prerequisite for the successful resolution ofgenital warts
in a patients.&8 As regression or resolution of genital
warts may be protracted in some patients, they may
have a different specific or non-specific cell mediated
immune function from that of the general popula-
tion.3-5
We undertook the present study to test this

possibility by comparing the cell mediated immune
responses in patients with genital warts of varying
duration with those of a control group. Three tests of
such responses were studied; phytohaemagglutinin in
vitro and skin tests with purified protein derivative and
dinitrochlorobenzene in vivo.
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We investigated 30 patients (17 men and 13 women)
aged 17 to 60 (mean 30) years. All patients had a
history of genital warts of variable duraton. No patient
suffered from any disease, such as the acquired
immune deficiency syndrome (AIDS) or lymphoma,
or was taking drugs, such as chemotherapeutic agents,
that could be responsible for the reduction of cellular
immunity. Fourteen patients (group 1) gave a history
ofhaving had warts for less than one year, 10 (group 2)
had had warts for one to three years, and six (group 3)
for more than three years.
The control group consisted of 34 healthy people

(23 men and 11 women) aged 24 to 60 (mean 30)
years, mainly from the hospital staff.

LEUCOCYTE MIGRATION INHIBITION TEST
The leucocyte migration inhibition test was used as an
in vitro measure of cell mediated immunity. The test
was carried out according to the method described by
Bendixen and Soborg,9 as modified by Federlin et al. 0

Phytohaemagglutinin was used as an antigen at a
concentration of0-025 g/l of culture medium. The area
of migration was assessed by projecting the culture
chambers and then their contents on a screen (piece of
white paper) and tracing the circumference of the
"fan" of cells, which was then accurately cut and
weighed. The migration inhibition index was assessed
as follows:
weight in presence of phytohaemagglutinatinin
weight of migration area in control chambers
An index of less than 0-8 was considered to show
appreciable migration inhibition.
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PURIFIED PROTEIN DERIVATIVE SKIN TEST
The standard solution of purified protein derivative
(PPD RT 23 with 0-005% polysorbate (Tween) 80)
from Statents Seruministitut, Copenhagen, was used
for this skin test."I 12 We injected intradermally 0 1 ml
IU (equivalent to 0-02 ,ugofPPD), and read the results
after 48 hours. Patients with induration of less than 5
mm in diameter were considered to be Mantoux
negative. An induration of between 5 and 12 mm in
diameter was arbitrarily considered to be a weak
Mantoux positive reaction, whereas larger indurations
were considered to be strongly positive.

DINITROCHLOROBENZENE SKIN TEST
Dinitrochlorobenzene reactivity was assessed using
the method described by Catalona et all3 and Strauss
et al. 14 Doses of50 and 2000 ,ug dinitrochlorobenzene
in 0 1 ml ofacetone were applied to 3 cm ofthe forearm
and upper arm, respectively. After 14 days patients
responding to both test doses were recorded as giving
grade 4 responses. Ifa flare occurred at the higher dose
only, the reaction was recorded as a grade 3 response.
If after 14 days no reaction occurred, an additional
challenge dose of 50 lag dinitrochlorobenzene was
applied to the other forearm. If a conspicuous reaction
was seen it was assessed as grade 2. In the case of a
negative reaction, a punch biopsy specimen was taken
and examined histologically for evidence of a delayed
hypersensitivity reaction. If it was microscopically
positive the reaction was considered to be grade 1. If
the reaction was negative it was recorded as grade
0.

Statistical analyses were done using Student's t
test.

Results

The results were recorded for the three groups, accord-
ing to the duration of the infection, and for the fourth
(control) group. The differences between the groups
were evaluated statistically.

LEUCOCYTE MIGRATION INHIBITION ASSAY
Table I shows that leucocyte migration was signifi-
cantly less in patients in group 2 than in group 1
(p<O-00l) and significantly less in patients in group 3
than in group 2 (0{001 < p<00l). No difference in
migration was found between group 2 and the controls
(p>O-l). The mean migration index was higher in
patients with a longer history of genital warts. In addi-
tion, almost all patients with a migration index higher
than 0-3 had had genital warts for longer than one
year.

PURIFIED PROTEIN DERIVATIVE SKIN TEST
The figure shows that in group 3, the tuberculin type
hypersensitivity was less than in group 2, and much

TABLE I Results of leucocyte migration inhibition assay
analysed according to duration ofgenital wart infection

Duration Mean (SD)
(years) of No of migration

Group iqfection patients inhibition index

1 1 14 0-20 (0 06)
2 1-3 10 040(005)
3 >3 6 0-60 (0-01)
Controls 34 0-22 (007)

Migration inhibition index = migration area with phytohaemagglutinin
* area in control chambers in leucocyte migration inhibition test.

less than in group 1. No difference in skin test
reactivity was found between group 1 patients and
the controls.

DINITROCHLOROBENZENE SKIN TEST
Table II shows that significantly (p < 0001) less
reactivity was found in group 2 than in group 1 and that
the reactivity of group 3 was significantly (p < 001)
less than that of group 2. No difference was found
between group 1 and the control group. It thus became
apparent that the dinitrochlorobenzene skin test
reactivity was reduced with longer durations of
recurrent genital wart
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FIGURE Tuberculin sensitivity (size ofinduration 48 hours
qfter intradermal injection with 0-02 ,ug purified protein
derivative (PPD) of tuberculin) in 34 controls and 30
patients withgenital warts. Duration ofinfection. < oneyear
(group 1), 1-3 years (group 2), > three years (group 3).
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TABLE II Results ofdinitrochlorobenzene(DNCB) skin test
according to duration ofgenital wart infection

Duration Mean (SD)
(years) of No of DNCB DNCB

Group infection patients grade grade

9 4}
1 14 3 3 35(076)

2 2J

2 1-3 10o 7 2 23 (048)

3 >3 6.14 2 1-3(0-53)

Controls 34 22 4 3-7 (0 48)

DNCB grade 4 = reaction to 50,ug and 2000 mg DNCB; grade 3 =
reaction to higher dose only; grade 2 = reaction to additional challenge
of 50 ,ug after no initial reaction; grade 1 = no clinical reaction, but
punch biopsy specimen microscopically positive.

Discussion

Genital warts are defined as non-keratotic fleshy
lesions occuring in moist areas of the body at the
junction of the squamous epithelium and mucous
membrane, and should be distinguished from common
warts that may also occur in the genital area.'5 There
are no morphological differences between the virus of
ordinary skin warts and that causing genital warts, but
there are antigenic differences as shown by one way
cross reactivity between genital and skin wart
antibodies. 16-18

Genital warts are common, and in general they
probably develop not because of any significant
immune or other deficiency, but rather as a result of
exposure to the virus.3-5 There is, however, noticable
variation in the ability of patients to control and eradi-
cate the infection, and some patients have what appear
to be very resistant warts.57 Observations that patients
with immunodeficiency have an increased incidence of
HPV infection3 6-815 19 show that cell mediated
immunity plays a part in genital wart regression.

In the study published here cell mediated immunity
correlated well with the duration of genital wart infec-
tion. From the results of this study, we consider that
delayed hypersensitivity, expressed both as tuberculin
and contact sensitivity, decreases with the duration
of infection.
The result of the migration inhibition assay, which

represents an in vitro correlation of cell mediated
immunity, paralleled those of the in vivo tests. Thus
significantly higher migration indices were found in
patients with infection of long duration than in those
with short duration infection. It is interesting to note
that within the first year delayed hypersensitivity was

found to be unimpaired. Thus the effect of the
suppressed delayed hypersensitivity seems to become
important after at least one year of infection.
These findings indicate that non-specific cell

mediated immune responses are to some extent defec-
tive in patients with a long history of genital wart infec-
tion. We therefore postulate that the lack of a fully cell
mediated immune system may well be the reason that
the genital warts of some patients are so difficult to
eradicate.
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