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Peripheral blood T-cell subpopulations were evaluated in 32 patients affected by viral warts
and in 32 unaffected individuals belonging to a control group. A significant decrease was
found in total lymphocytes as well as OKT3 and OKT4 subsets among affected patients. A
significant negative correlation was also found between OKT3 and OKT4 numbers as well
as OKT4/0OKTS8 ratio and duration and extent of lesions. A significant positive correlation
was found between the duration and the extent of lesions and the percentage of OKT8
subsets. but not the total number of OKTS8. These data confirm that a cell-mediated
immune deficiency is present in patients with viral warts. We then discuss whether the
decrease of cellular immunity in these patients is a primary event or. rather, the result of
persistent verrucosis. Key words: T-cell subpopulations: Cellular immunodeficiency. (Re-
ceived August 7, 1985.)

R. Betti, Department of Dermatology. University of Milan, Ospedale San Paolo. Via di
Rudini 8, 20142, Milano. Iltaly.

It is believed that the immune system plays an important role in the control of wart-virus
infections. These infections indeed occur more frequently in discases with a deficiency of
CMI. cell-mediated immunity. (1, 2).

Several studies have shown that in patients with viral warts there was an impairment in
cellular immunity as measured in vitro withresponse to PHA and PPD (1). and a decreased
T-cell level with the rosette assay (3). In order to further investigate the relationship
between viral warts and the functional status of the immune system, we have studied
peripheral blood T lymphocyte subsets using monoclonal antibodies specific for surface
markers of human T lymphocytes.

PATIENTS AND METHODS

Thirty-two patients, aged 12-70 years (mean 31.15%13.02), affected by viral warts were studied. All
patients were evaluated by standardized clinical and laboratory tests: complete blood count, urinaly-
sis, ESR, protein electrophoresis and immunoglobulins. No patient had ever received immuno-
suppressive or immunomodulating therapy, Thirty-two healthy, sex matched subjects were tested at
the same time.

The duration of illness (in months) and the extent of lesions (number of warts) was measured in all
patients. Monoclonal antibodies (Ortho Pharmaceutical Corp.. Raritan, N. J., USA) directed against
various human T cell antigens were produced as previously described (4). Three monoclonal antibod-
ies named OKT3, OKT4, OKT8 werec employed. As stated, OKT3 reacts with all peripheral T cells.
OKT4 with T cells having helper-inducer function. QKT8 identifies cells with suppressor-cytotoxic
activity. The absolute number of T cell subsets was calculated using the peripheral blood lymphocyte
count. Results were analyzed by the Mann-Whitney U test and the Student’s 7-test.

RESULTS

All results are summarized in Tables I and 11. Patients with viral warts show a significant
decrease in total lymphocyte count and in OKT3, OKT4 and QKT8 subpopulations as
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Table 1. Lymphocyte number and T-Iymphocyvte subsets in 32 patients with viral warts (number and
percentage)

OKT3 OKT4 OKTS
Lymphocyte OKT4/
countsfmm* Number % Number % Number % OKTS
Patients 1943.75 1241.84% 6294+ 743.21% 37.77x 502.90+ 25.34% 1.53+
(mean*SE) 66.89 48.14 1.73 4391 1.87 15.04 1.27 0.11
Control group 2 405.88% 1 645.17%  66.06x 1067.47% 43.23+ 633.29+ 26.35% 1.66
{mean*SE) 217.17 176.07 1.97 147.09 1.58 64.99 1.13 0.09
Significance p<0.05 p<0.05 NS p<0.05 p<0.05 p<0.0S NS NS

compared to the control group. On the other hand. only the OKT4 subpopulation exhibits
significantly reduced percentages compared to the control group. In our patients. the
duration of the lesions varied from 1 to 36 months (mean 10.38+2.64), while thc number of
lesions varied from 1 to 25 (mean 8.27+1.57). We have observed a significant negative
correlation between the extent and the duration of lesions and the total number of OKT3
and OKT4 subpopulations. The total number of OKT8 lymphocytes did not reveal any
significant correlation with the above mentioned parameters. The total count of lympho-
cytes showed a negative correlation only with the extent of the lesions. With regard to T-
subset percentages, we have found a significant negative correlation only between OKT4
and the extent and duration of lesions and a positive correlation between OKT8 cells and
these parameters. The OKT4/@KTS ratio was negatively correlated with the duration and
the extent.

DISCUSSION
It is well established that cellular immunity plays an important role in the control of viral
infection. Various studies have demonstrated a cell-medited immune dcficicncy. especially

in patients with recurrent or chronic viral warts (5, 6). The usc of monoclonal antibodies
now available against distinct blood T-lymphocyte subsets gives us a better understanding

Table II. Statistical correlation between clinical parameters and T-cell subsets (total number and
percentage) in patients with viral warts

r=coefficient of correlation

OKT3 OKT4 OKT8
Lymphocyte OKT4/
counts/mm® Number % Number % Number % OKTS8
Duration of the
lesions
(in months) r=-—0.32 r=-0.49 r=0.32 r=-—0.60 r=-0.60 r=—0.15 r=0.58 r=-0.79
Significance NS p<0.01 NS p<0.01 p<0.01 NS p<0.05 p<0.01
Extent of the
lesions
(number) r=-0.51 r=-0.61 r=0.41 r=-=0.73 r=-0.69 r=-0.14 r=0.75 r==0.70

Significance p<0.01 p<0.01 NS p<0.0} p<0.01 NS p<0.01 p<0.01
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of some immunological facts regarding the immunity of viral warts. Our data show a
significant reduction in the total count of lymphocytes, OKT3, OKT4 and OKTS subsets.

A reduction in the lymphocyte total count has alrcady been observed in association with
viral infection (7. 8). but this is the first report. to our knowledge. of an imbalance of T-
lymphocyte subsets in patients affected by viral warts. We can only speculate about the
significance of this lymphocytic depletion and OKT™ subsets re-distribution. According to
the hypothesis of Roujeau (9), the lowering of OKT3 and OKT4 lymphocytes may only be
the marker of a viral infection. In any case, our data support and more precisely define the
concept previously suggested by Mohanty of '*dyslymphocytosis’” to explain the develop-
ment of viral warts (8), as a re-distribution of activated T-lymphocyte subsets with a
reduction of the OKT4 subpopulation. Various studies have shown that the immune
response to wart virus was weaker in patients whose warts were cured in a relatively short
period (5). Persistent viral infection (more than one year) might contribute to depression of
T cells (3) during the life span of warts and particularly of the OKT4 subset, which
represents the central point in the control of cellular immunity. Our finding of a negative
correlation between the lymphocyte total count, the number of OKT3*, OKT4™ lympho-
cytes and the duration and the extent of the lesions add new data about the behaviour of
the cell-mediated immunity in patients suffering from viral warts. In vitro assay of CMI
(cell-mediated immunity) to human wart antigen has shown defective response in patients
with a long history of wart infection (5) stating that duration of viral infection may be an
important factor in CMI. On the basis of our results we infer that the extent of the lesions
(and consequently the number of viral particles) take some part in the changes of CMI in
these patients. resulting in an altered distribution of lymphocyte subsets. It is very hard.
however. to determine whether the decrease in CMI is a primary event leading to the
development of warts or the result of persistent verrucosis. We can only draw the
conclusion that these conditions. though seemingly not serious, could be the evidencc of
other underlying cell-mediated immunodeficiencies.
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