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ABSTRACT

Objective In 19 patients suffering from severe psoriasis and who were treated by Cyclosporin A (CyA),
CD4 and CD8 positive T-cells were studied.

Materials and methods. Skin from affected areas was examined by immunohistopathology for the
presence of CD4 and CD8 positive T-cells before and 4 weeks after the start of treatment.

Results. Significant decrease in CD4 positive T-cells and a non-significant decrease in CD8 positive T-
cells were observed after the initiation of treatment. CD4/CD8 ratio dropped from the values of 2.10 to
1.68. Dramatic decrease in PASI score was observed, from the average value of 23.34 to that of 11.97.
Discussion. The authors compare and discuss the results of a few similar cytophotometric studies
found in the available literature. The decreases in T-lymphocyte subsets correlate with clinically well-

known treatment effect of CyA and suggest underlying immunopathologic process.

Introduction

Pathogenesis of psoriasis still remains unclear. At-
tention has been traditionally focused on abnormali-
ties of keratinocyte proliferation and differentiation. In-
flammatory and immunological reactions in the affected
skin have been proposed as a suspected trigger only
recently (1). The latest knowledge in the field of immu-
nology of psoriasis and interaction processes between
the cells at the site of inflammation suggest a possible
autoimmune background of this disease (2).

The cells of the immune system bear on their sur-
faces hundreds of molecules specific for particular de-

velopment stage and functional state. Until now, more
than 260 various types of molecules have been identi-
fied on the surface of human leucocytes, but only a few
decades of these are associated with a known structure

~and function. Sets of monoclonal antibodies were pro-

duced to target antigenic glycoprotein molecules on the
surface of cells involved in immune response. In 1982,
the Paris nomenclature of these glycoprotein molecules,
denoted as CD (cluster of differentiation) markers, was
approved (3,4).

Healthy dermis contains a certain number of T-lym-
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Tab 1 CD4 and CD 8 positive T-cells measured before (15t excision) and after (2" excision) the start
of treatment with CyA in 19 patients suffering from severe form of psoriasis. The ratio CD4/CD8
was calculated and the clinical status was expressed as PASI score.

1% excision 27 excision

No. CD4-1 CDS8-1 CD4:CD8 PASI-1 CD4 -2 CDS8 -2 CD4:CDS8 PASI -2
1 24 8 3 38,8 40 10 4,00 18,8
7 104 41 253 26 26 2% 135 14,9
3 68 83 0,81 28,8 48 35 1,45 155
4 100 20 5 25 74 49 150 3,6
5 25 11 227 15,3 20 14 1,42 93
6 27 55 0,77 42 21 18 1,16 182
iy 30 30 1 6,3 25 27 0,92 4,6
8 100 70 1,42 13 69 45 1,53 9,6
9 40 40 1 25,8 29 18 1,61 2272
10 22 10 2l 25,8 20 12 1,66 10,4
11 21 12 1.75 14 18 240 0,85 6,0
20 84 62 155 13,9 57 29 1,96 6,0
15 96 42 2,28 17,4 82 31 2,64 5.8
14 31 26 1,19 15,6 27 19 1,42 133
15 97 36 bl A5 Bl 22 250 152
16 120 45 2,66 22,4 36 ol 1,16 5.1
17 93 49 1.9 29,9 94 58 162 21
18 178 54 329 13,2 125 78 1,60 12,6
19 162 58 2,79 428 142 69 2,05 156
Mean: 74,84 38,52 2.1 23,3 52,8 31,9 1,68 11,97

phocytes which can multiply significantly under patho-
logic (inflammatory) conditions (5). Major pathologi-
cal abnormalities in psoriasis occur in epidermis with
disturbed balance in proliferation and differentiation of
keratinocytes. Hyper-and parakeratosis in the psoriatic
sites is accompanied by inflammation in the dermis.
Related to development of psoriasis and the effects of
some systemic drugs used in the treatment, the dynam-
ics of T-lymphocytes and their subpopulations of helper
(CD4) T-cells and suppressor/cytotoxic (CD8) T-cells
might be closely connected with disease progression
and a long-term outcome. In our pilot study, the abso-
lute and relative presence of T-lymphocyte subtypes,
CD4 and CDS8 T-cells, has been monitored in situ, be-

TAB.2 Correlations coefficients of CD4, CD8
count, CD4/CD8 ratio and PASI score in the
course of treatment.

CD4 0,8389
CDS8 0,5456
CD4:CD8 0,299

PASI 0,6561
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fore and during the treatment of severe forms of pso-
riasis with cyclosporin A (CyA). CyA (Sandimmun
Neoral, Novartis) is a lipophilic undecapeptide isolated
from Tolypocladium inflatum. It is an effective immu-
nosuppressive drug with selective and reversible inhibi-
tory effect on the T-lymphocyte functions mainly due
to the inhibition of interleukin-2 production, and has
been proved as effective in the prophylaxis and treat-
ment of autoimmune dermatoses including psoriasis
vulgaris (6). It has been used in the treatment of psori-
atic arthropathy, moderate and severe forms of psoriasis,
including psoriatic erythrodermia and pustular psoriasis.

Material and Methods

19 patients (11 males, 8 females) with severe pso-
riasis were included into the study. The age of patients
varied from 32 to 58 years with an average of 42. The
extent and severity of disease were measured by means
of PASI score (psoriasis area and severity index). The study
protocol was approved and monitored by the Ethical com-
mittee at Martin Faculty Hospital. The procedure was ex-
plained to the patients and their consent was obtained.

The skin specimens were excised from the lesion
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margins using 5 mm needle, the tissue was processed
by the method of frozen cuts and monoclonal antibod-
ies specific against CD4 marker of helper/inducer T-
cells, and CD8 marker of suppressor/cytotoxic T-cells
(Dako Co.) were applied. Under magnification of 480x,
fixed number of 10 visual fields of the dermis was evalu-
ated by a semi quantitative method. After morphologi-
cal evaluation of T-lymphocytes with positive reaction
to the added antibody, the cells were counted. The skin
specimens were processed and evaluated under the
same conditions before the start of systemic treatment,
and at four weeks after starting CyA therapy in the ini-
tial dosage of 3mg/kg/day. The final evaluation con-
sisted of comparing clinical outcome of treatment with
CyA measured by PASI and relative and absolute pres-
ence of CD4 and CD8 positive T-cells in the psoriatic
lesions. Two selection paired t-test was used as statis-
tics for the level of significance of observed data.

Results

Table 1 is a summary of data obtained in the group of
19 patients divided according to the time of excision.
Before the start of CyA treatment, the number of CD4
positive T-cells was within the range of 22-178, with
the average of 74.8 per 10 fields of vision. CD8 positive
T-cells were less, their values ranged from 8 to 83, with
the average of 38.5 per 10 fields of vision. The CD4/
CD8 ratio at the time of the pretreatment excision was
about 2.1. PASI score was 23.3 on average, ranging from
6.3 up to 42.8.

After 4 weeks of CyA treatment, the number of T-
cells and their subtypes were decreased. The CD4 posi-
tive T-cells decreased to the value of 52.8 on average,
the CD8 positive T-cells decreased to the value of 31.9
on average. The decrease of CD4 positive T-cells was
statistically significant at the level of p < 0.05. The de-
crease of CD8 positive T-cells was not statistically sig-
nificant. Decrease in CD4/CD8 ratio from the value of
2.10 to 1.68 was slightly exceeding the limit of signifi-
cance, staying within the limits of trend with p=0,055.
The remarkable decrease in PASI score from the aver-
age value of 23.34 to the average value of 11.97 was
statistically significant at the level of p = 0.00000292.

Discussion

The assumption of the autoimmune origin of pso-
riasis is mainly due to the conspicuous presence of an
increased number of T-lymphocytes in lesions and to
the observation of disease transfer by bone marrow
transplantation or its cure by the same procedure (7).

In a well-developed psoriatic lesion, the focal T-lym-
phocytes and their subsets multiply. The CD4 positive

T-cells are mostly auxiliary T-lymphocytes engaged in
Th1 type of immunoreaction. They interact with anti-
gen-presenting cells and are connected with class II
histocompatibility complex (MHC). They might play an
important role in precise determination of epitopes trig-
gering the immune response. T-lymphocytes positive for
CD8 on their surface belong to the MHC I class and play
a role in principal recognition of self and non-self anti-
gens as a part of the first defense reaction against infec-
tions and in maintaining integrity of the epithelium layer.

Dermal infiltrate consists mostly of CD4 positive T-
cells, while the T-lymphocyte infiltrate found among
epidermal cells consists mostly of CD8 positive T-cells
(8). Retention of the lymphocytes in the epidermis is
due to their bond with keratinocytes which express
adhesive ICAM-1 molecule (7). In our specimens, lym-
phocytes were found in the epidermis only occasion-
ally and in insignificant quantity, therefore we did not
evaluate them further. This condition may be the result
of local therapy with corticosteroids used by psoriatic
patients. In a recent study, cytomorphometry of periph-
eral blood of psoriatic patients revealed the relative pres-
ence of CD4 positive T-cells in the range of 64-85% and
CD8 positive T-cells of 10-32% (8) which is in apparent
contrast with their values in a healthy population. Ref-
erential normal range for CD4 positive T-cells is 33-53%
and for CD8 positive T-cells is 24-50% (11). Neverthe-
less, the relative increase in CD4 positive and the de-
crease in CD8 positive T-cells in the peripheral blood
of psoriatics is also reflecting the stage of disease pro-
gression, remission or relapse, as well as the effects of
systemic treatment (5).

The differences in published data on the presence of
activated T-lymphocytes in the peripheral blood of pso-
riatic patients may be also due to confounding effects of
other immunologic reactions evolving in the body (9).

Only few authors studied CD4 and CD8 positive T-
cells in situ, in the lesions of psoriatic patients. Baker et
al. (1) have found 204 (+/- 24) CD4 positive T-cells and
119 (+/- 18) CDS8 positive T-cells, with their ratio of 2.05
(+/- 0.20), in 50 fields of vision of frozen slices taken
from the margins of psoriatic sites. CD4 / CD8 ratio of
1.28 was higher than that found in a healthy popula-
tion. In the psoriatic lesions of patients with AIDS, CD4/
C8 ratio was very low, only 0.5-0.8. Remarkable increase
in the number of CD8 lymphocytes in the specimens
has not been explained yet (9). The present study of-
fers additional data on the in situ dynamics of T-lym-
phocyte subsets in psoriatic patients treated by CyA.
The CD4/CDS8 ratio measured before the treatment was
similar to that of Barker et al. (2.1 vs. 2.5) (10). The
decrease of absolute values in both studied T-lympho-
cyte subgroups can be explained by immunosuppres-
sive effect of CyA and was reflected also in the change
of their relative proportion.

It was hypothesized, that during remission of clini-
cal manifestations of psoriasis, activated CD8 cells rela-
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tively prevail and produce cytokines which help inhibit
the disease process (12). Our results showed that de-
spite of dramatic drop in PASI, no increase in CD8 posi-
tive T-cells was observed after 4 weeks of CyA treat-
ment. Decrease in CD4/CD8 ratio after CyA treatment
shows more rapid decrease in CD4 than CD8. Improved
clinical status reflected in PASI decrease after 4 weeks
of CyA treatment was accompanied by returning the
relative numbers of T-lymphocyte subsets close to those

found in healthy persons — 52.8% of CD4 positive T-
cells within the reference range 33-53% (13) and 31.9%
of CD8 positive T-cells within the same of 24-50% (13).
The rapid and favorable effect of CyA in the treatment
of psoriasis was repeatedly stressed in the literature (14,
15). The observed changes in the CD4 and CD8 posi-
tive T-cell subsets correlate with the treatment outcome
and may strongly suggest underlying immunopathol-
ogy in the development of the disease (16, 17, 18).
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