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Several published studies suggest the involvement of immune
and in£ammatory factors in psoriasis. We recently demon-
strated that the number of circulating ICAM-1z lymphocytes
and the levels b2-microglobulin are useful parameters in
monitoring the activity of the disease. In this study we investi-
gated serum levels of SCCr-Ag in 24 patients with psoriasis in
order to determine whether this antigen is a marker of disease
activity. Our results demonstrated high serum levels of SCCr-
Ag, IL-2, sIL-2R, sCD4, sCD8, sICAM-1 and b2-micro-
globulin in the acute phase of psoriasis. Furthermore, we
found a positive correlation of SCC with TBSA, PASI score,
sICAM-1 and b2-microglobulin. These data demonstrate that
serum levels of SCCr-Ag depend on the severity of the disease
and correlate with both immunological and in£ammatory
markers of disease activity. We suggest that expression of
SCCr-Ag may be induced by cytokines in the microenviron-
ment of psoriatic lesions, suggesting that SCC-Ag may play
a role in the in£ammatory process. Key words: psoriasis;
immunological markers; in£ammatory markers.
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Psoriasis is a chronic in£ammatory skin disease of unde¢ned
origin in which the immune system seems to play a crucial role.
The involvement of immune and in£ammatory factors has
been suggested by the presence of activated T-cells both in
the peripheral blood and in psoriatic skin lesions and by the
intervention of cytokines in the in£ammatory process (1 ^ 11).
These data suggest that psoriasis is not merely a cutaneous
illness, but that systemic factors are involved in the disease.
Thus we have recently focused our attention on some systemic
immunological and in£ammatory parameters useful in moni-
toring of the disease activity. We have demonstrated that the
levels of circulating ICAM-1z lymphocytes correlate with
cutaneous involvement, while persistence of some cellular and
soluble immunological activation markers was observed in
apparently normal skin (12, 13). Recently, some authors have
reported high serum levels of squamous cell carcinoma related
antigen (SCCr-Ag), a neoplastic marker speci¢cally raised in
squamous cell carcinoma of the cervix, lung and oesophagus
(14), in dermatological diseases such as senile erythroderma
following eczema (15) and psoriasis (16). Furthermore, positive
immunohistochemical staining for SCCr-Ag monoclonal

antibody was detected in the skin biopsy of the same patients
(17). The signi¢cance of this ¢nding remains controversial;
it has been suggested that SCCr-Ag may be a marker of
erythroderma (15) or may be related to serine proteinase
activation occurring in psoriasis (16). In this study we investi-
gated serum levels of SCCr-Ag in a group of psoriatic non-
erythrodermic patients in the acute and remission phases of
the disease in order to verify whether SCCr-Ag is a useful
marker of disease activity and whether there is any correlation
with other immunological parameters.

MATERIALS AND METHODS

Patients

A total of 24 consecutive patients (15 males and 9 females), age range
42 ^ 61, with psoriasis vulgaris (PV) were evaluated in the acute phase.
A group of the patients were also studied in the remission phase.
Patients were investigated in order to exclude internal malignancy
and cutaneous carcinoma. Remission was obtained after 15 days of
topical therapy alone (corticosteroids in association with vitamin D3
and emollient cream). Their PASI (Psoriasis Area and Severity Index)
score ranged from 3.5 to 12.5 (median 9.5). Patients were also analysed
for the extent of cutaneous involvement (Total Body Surface Area,
TBSA) (range 15 ^ 75%, median 35). As controls, we used blood sam-
ples from 20 healthy donors with a similar age and sex distribution,
processed at the same time as those of the patients.

SCCr-Ag and CYFRA

SCCr-Ag levels were determined using a monoclonal antibody in an
IRMA assay according to the manufacturer's instructions (Abbott,
Divisione Diagnostici, Rome, Italy). As a control, soluble cytokeratin
19 fragment (CYFRA) was measured in the same samples, using a
speci¢c monoclonal antibody for cytokeratin 19 in an IRMA assay
according to manufacturing instructions (Cis-Biointernational, Gif-
sur-Yvette, France). Samples were tested in duplicate; intra- and
inter-assay variability never exceeded 5%.

Cytokines and soluble factors

Enzyme-linked immunosorbent assay (ELISA) test kits with speci¢c
murine MoAb-coated polystyrene microwells were used to detect serum
levels of IL-2 (R&D Systems,Minneapolis, MN, USA), sIL-2R, sCD4,
sCD8 (T-cell Diagnostics, Inc., Cambridge, MA, USA), sICAM-1 (R &
D Systems, Minneapolis, MN, USA) and b2-microglobulin (Farmos
Diagnostica, Finland). All samples and standards were assayed in
duplicate.

Statistical analysis

Computer assisted data analysis was carried out using a statistical
analysis program. Analysis of signi¢cance (pv0.05) involved paired
and unpaired Student's two-tailed t-test. Correlation index (r) has been
evaluated using a correlation coe¤cient matrix.
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RESULTS

Our results clearly demonstrated high serum levels of SCCr-Ag
in acute phase psoriatic patients with respect to controls
(Fig. 1). In the same group of patients a statistically signi¢cant
increase in IL-2, sIL-2R, sCD4, sCD8, sICAM-1 and b2-
microglobulin was observed (Table I). Furthermore, a positive
correlation of SCCr-Ag was found with TBSA, PASI score,
sICAM-1 and b2-microglobulin in the acute phase of the
disease (Fig. 2 and 3).
CYFRA did not show any modi¢cation compared with

controls either in the acute or in the remission phase (Fig. 1).
In the patient group observed after remission we detected

a signi¢cant reduction in SCCr-Ag levels (Fig. 1), TBSA and
PASI score and sICAM-1 and b2-microglobulin. However,
none of these values returned to normal (Table I). Instead
an increase in sCD8 and a trend toward a reduction in IL-2
was observed, while no signi¢cant modi¢cation of the other
parameters tested was detected after the remission.

DISCUSSION

SCCr-Ag is a glycoprotein with a molecular weight of approxi-
mately 48,000 daltons. It is a subfraction of TA-4, a tumour

marker extracted by Kato & Torigoe in 1977 from squamous
cell carcinomas of the uterine cervix (14). It has been docu-
mented that this antigen, present in the cytosol, is released in
the bloodstream and may rise in patients su¡ering from
squamous cell carcinoma especially when internal metastasis
are present (17).
Our data clearly show a relationship between SCCr-Ag

levels and the cutaneous involvement of psoriasis, as demon-
strated by its positive correlation with TBSA and PASI score.
It is noteworthy that the CYFRA antigen, a marker of

cytokeratin, is not increased in such patients. This apparent
contradiction may be explained considering that in psoriasis
there is an overall hyperproliferation of keratin 6 and 16 (18),
rather than keratin 19, which is detected by anti-CYFRA
monoclonal antibody.
The role of the immune system in the pathogenesis of

psoriasis, has already been documented by several studies
(1 ^ 11), and our previous reports demonstrated that the
number of ICAM-1z circulating lymphocytes and the levels
of b2-microglobulin present in the acute phase, correlated with
the extension of the disease, underlining the relevance of such
parameters in monitoring the disease activity (12, 13). Our
present ¢ndings suggest a similar behaviour for SCCr-Ag in
the acute phase; in fact it correlates with both immunological
and in£ammatory markers of disease activity such as sICAM-1
and b2-microglobulin.
Soluble ICAM-1, the soluble form of the adhesion molecule

ICAM-1, is released in the bloodstream after activation by
cytokines and its rate is considered to be related to the
in£ammatory process in psoriasis (19). Similarly, the high
levels of b2-microglobulin, the invariant chain of MHC-I
molecules, may re£ect the rate of activation and proliferation
of cutaneous cells (i.e. keratinocytes, Langerhans' cells, etc.).
In this context we can hypothesize that the expression of
SCCr-Ag, present in epidermal cells, and in turn its release in
the bloodstream, may be induced by cytokines present in the
microenvironment of psoriatic lesion. In the remission phase
of psoriasis a reduction of SCCr-Ag levels with a parallel
lowering of in£ammatory parameters such as sICAM-1 and
b2-microglobulin is observed, further suggesting a common
behaviour for such markers.
The presence of levels of sICAM-1 and b2-microglobulin

above normal mean values in the remission phase, re£ects the
persistence of residual activation of the skin in£ammation and
may be related to inadequate inhibition of up-regulated in£am-
matory cytokine production by local therapy alone; in this

Fig. 1. Serum levels of squamous cell carcinoma related antigen
(SCCr-Ag) and soluble cytokeratin 19 fragment (CYFRA) in
psoriatic patients. *pv0.0001 vs. controls. **pv0.002 between
patients with acute and remission phase.

Table I. Modi¢cation of % of total body surface area (TBSA), psoriasis area severity index (PASI) and immunological para-
meters in psoriatic patients

Controls Acute phase Remission p-values for p-values between
(n~20) (n~24) (n~24) controls patients in acute

and remission phases

TBSA% 41.3¡18.3 11.6¡20.3 0.000
PASI 8.8¡2.8 2.03¡3.3 0.000
IL-2 (U/ml) 0.47¡0.35 0.91¡0.92 0.39¡0.21 v0.05
sIL-2R (U/ml) 627¡174 906¡569 1,235¡936 0.044
sCD4 (U/ml) 29¡10 69.4¡23.7 71.4¡39.8 0.000
sCD8 (U/ml) 276¡69 371.6¡145.6 450.9¡133.7 0.001 0.0086
sICAM-1 (ng/ml) 215¡92 508.5¡154 363.6¡86.5 0.000 0.03
b2-microglobulin (ng/ml) 1.3¡0.3 2.47¡1.3 1.86¡0.55 0.000 0.03
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respect it has been demonstrated that in psoriatic patients
treated with systemic therapy a residual cytokine production
is also present (20). Hence the detection of high amounts of
SCCr-Ag in a patient a¡ected by psoriasis does not necessarily
imply the presence of a squamous cell carcinoma, but it should
be considered as a sign of psoriatic disease activity. Thus,
considering our results as a whole, we can suggest that SCCr-
Ag may be part of the in£ammatory process and may be
considered as a marker of epidermal cell activity.
To our knowledge this is the ¢rst publication of a study of

SCCr-Ag behaviour in patients a¡ected by psoriasis which
considers its relationship to other's immunological and in£am-
matory index of disease.
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