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CLINICAL REPORT

Cutaneous Vascular Alterations in Psoriatic Patients Treated
with Cyclosporine
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Mdeocapillaroscopy can be used to assess cutaneous
niicrocirculation modifications in vivo, and therefore
allows assessment of variations iu the microvascuiar ar-
chitecture iu psoriatic subjects dunug treatment. The
aim of this study was to observe aud quantify the mo-
difieatious of the superficial capillary bed in psoriatic
plaques duriug treatment with cyclosporiu A. Twelve
paticuts with psoriasis vulgaris were treated with au iui-
tial dose of 4 mg/kg/day cyclosporiu .\ over a period of 3
months with periodic clinical and capillaroscopic assess-
meuts. Cliuical resolutiou ofthe lesions aud a reduction
iu microcirculatory alterations was observed iu 70% of
patieuts. although uoue returued to a uormal capillaro-
scopic pattern. Key words: capiUaroscopy; cyclosporin A;
microcirculation; psoriasis.
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Cutaneous microcirculation in psoriasis presents con-
siderable alterations compared with healthy skin. The
dermal papillae appear oedematous. containing tortuous
and dilated eapillary loops tliat lose Iheir normal hairpin
direction and tv. ist onee or twiee, arranged horizontally in
a sinuous manner, thereby taking on a glomcrular aspect
(I). Extravasated erythroeytes arc of\en present. Even
the blood How in the capillaries ofthe psoriatic plaque
is increased compared with the vessels of healthy skin
in psoriatic or healthy subjects (2-3). Moreover, various
studies have demonstrated that the vascular alterations
appear during the initial stages of psoriatic plaque deve-
lopment, even before epidermal hypcrplasia is observable
histologieally (4-5).

The vascular alterations can be observed in vivo using
a simple method, such as vidco-capillaroscopy, which
uses microcameras connected to a personal computer.
The eapillaroscopic pattern that can be observed in the
psoriatic plaque consists of eapillary loops arranged
horizontally wilh an extremely convoluted tendency
that assume a basket-weave aspect, whereas in the

healthy perilesional skin a typical mesh-like aspect can
be observed (6, 7).

Cyclospofin A (CyA) is a drug that has been used
for some time in dermatology to treat psoriasis. The
vascular alterations following therapy with CyA have
been studied at the periungual fold level in patients
who have undergone kidney transplants and have taken
the drug for immunosuppressive treatment (8). To our
knowledge, there are no studies that verify the behaviour
ofthe papillary capillary loops in the p.soriatic plaque
following treatment with CyA. Thus, the aim of this
study was to observe and quantify modifications in the
superficial capillary bed in the psoriatic plaque during
treatment with CyA.

MATERIALS AND METHODS
Twelve patients (11 men and 1 woman, age range 23-83
years) with psoriasis vulgaris with Psoriasis Area and Severily
Index (PASI) e.\ceeding 24 were recruited. Patients with heart
disease or severe liver diseases, kidney disorders, non-conlrol-
led arterial hypertension, tumours, sy.stemic infections ongoing
and those who were pregnant or breastfeeding were excluded
from the study.

None ofthe patients had been taking other systemic treatments
for psoriasis 2 months prior to the beginning of lhe study. The
use of any topical or systemic treaimeni for psoriasis, including
phototherapy. wa.s prohibited during the study. Only treatments
already in course for other pre-existing pathologies were
allowed and not discontinued. The 12 patients were Ircated with
an initial dose of 4 mg/kg/day of CyA. which was maintained
for the llrst 8 weeks and then reduced by 0.5 mg/kg/day every 4
weeks. At the initial visit (TO) a PASI score was calculated and
the plaque object ofthe study was chosen by selecting precise
anatomieal points. A clinical image ofthe corporeal region to
be studied was acquired, as was a capillaroscopie image ofthe
centre ofthe plaque. From eaeh capillaroseopic image ofthe
centre ofthe plaque the diameter of 3 different "baskets" was
measured and the mean was then calculated and taken as the
patient's reference value.

The duration ofthe study was 3 months: the same measure-
ments earried out during the TO were repeated using the noted
reference points on the same site after 4 weeks (TI). 8 weeks
(T2) and 12 weeks (T3). accompanied by the clinical images
at all times.

Full medical examinations were carried out at each time point,
blood pressure was measured and the laboratory parameters
were reeorded to monitor the CyA treatment adequately.

A digital capillaroscope (Derniascope", Medicimedical Sri,
Castellranco Emila, Modena, Italy) was used for imaging,
comprising a central body with a 100 Watt cold halogen lamp
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fitted with a manual luminous intensity control device, a probe
consisting of a 2 in long flexible cable enclosing an optical
fibre bundle, a video signal processing unit, and a connection
cable belween the video signal processing unit and the optical
terminal. In lurii. the terminal comprised a colour microcamcra
and a support to hold the \ariotjs 300' "contact" type lenses
used. Before carrying oul the capillaroscopic test, a drop of
citron oil was applied to Ihe poJnt where the probe was going
to be applied, in order to eliminate any retleclions of light and
to allow the topmost layers ofthe epidermis to be seen.

To assess clinical improvement inthe plaque, a score belween
0 and y was given. This was calculated by adding the values
from 0 to 3 assigned to the erythema, scaling and infiltration
ofthe plaque in question.

Statistics

The Friedman test was used to asses the variability of the
capillaroscopic values hetween the 3 "baskets" measured. The
mean and standard deviation (SD) ofthe basket reductions
were calculated and the Wilcoxon signed rank test was used to
check whether reductions in the microcirculatory alterations
uere statistically significant.

RESULTS

The mean PASI score was 29.66 (24.3^6.2) at the
beginning ofthe study and 1.24 (0-3.3) at T3.

The 12 psoriatic plaques studied were localized on
the upper limbs. At the time of recruiting, a psoriatlc-
type capillaroscopic pattem was observed (Fig. la) at
the centre ofthe plaque in al! 12 patients, with con-
voluted "basket"-like capillaries. The capillaroscopie
values ofthe 3 baskets measured at each time were not
significantly different (/7-value of Friedman's test was
0.1738 at the time of recruitment, 0.5580 at TI. and
0.2053 at T3).

At the time of recruiting, the mean diameter of ca-
pillaries was 68.8 |im (SD 17.23) and superficial capil-
lary plexus was not observable. The clinical assessment
ofthe plaque expressed a score with mean value of 6.83
(SD0.71).

At subsequent visits, the 12 patients showed clinical
improvement in the plaques studied, with a reduction
in erythema, scaling and itifiltratioti, showing a score of
4.58 (SD 0.66) at TI. and of 2.58 (SD 0.51) at T2. When

visualized with the capillaroscope, a glomerular aspect
persisted in the centre ofthe plaque with a reduction in
the mean dimensions ofthe basket TI 38.58 |am (SD
12.11) and T2 29.9 |Am (SD 10.73).

At T3, 8 of the 12 patients had healed clinically,
whereas the remaining 4 had slight erythema with a
mean score of 0.33 (SD 0.49), and in the centre ofthe
plaque a further reduction in the "basket" dimensions
was noted (24.16 |.tm. SD 9.93) without, however, re-
turning to a normal capillaroscopic pattem (Table 1, Fig.
Ib). The reduction in the ditnensions of the capillaries
at the centre of the plaque (on average 44.5 |.im) was
statistically significant (p-value of Wilcoxon signed
rank test: 0.0005).

DISCUSSION

CyA is a drug that has been shown to be particularly
active in treating psoriasis, essentially exploiting 4 me-
chanisms of action: the capacity to modulate prolifera-
tion and differentiation ofthe keratinocytes, modulation
of phlogosis, modulation of cellular-mediated immune
response and modulalion of angiogenesis (9). All 4
mechanisms may, in sotnc way, be responsible for the
effects of CyA on the microcirculation. CyA reduces
the keratinocyte metabolic demand by inhibiting the
synthesis and release of cytokines that stimulate pro-
liferation and the ditTerentiation ofthe keratinocytes
and normalization ofthe expression ofthe a-2 chain of
the basal membrane laminin. Therefore, compensatory
neo-angiogenetic stimulus ofthe miciocirculation can
be assumed. Furthermore, CyAdirectly modulates neo-
angiogenesis by inhibiting the expression of adhesive
molecules on the cellular membrane of endothcliocytes
(ICAM and VCAM), the synthesis and release of pro-
angiogenetic factors and stimulation ofthe synthesis
and release of anti-angiogenctic factors. The angiostatic
activity of CyA has been demonstrated in a study by
Norrby in 1992 (10) whereby ncoangiogenesis pro-
voked by an intraperitoneal saline solution injection
in rats treated with 4 mg/kg/day of CyA was inhibited,
contrary to what occurred in non-treated rats.

Fig. I. Capillaroscopic pattern ill
the centre of a psoriatic plaque, (a)
at Ihe beginning and (b) at the end
ofthe sludv.
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Table I. Diameters ofthe "baskets " and clinical score following
treatment with CvA

Time Irom slan
of si tidy

TO - baseline
T1 - 4 weeks
T2 - 8 weeks
T3 - 12 weeks

Capillaroseopic evaluation
"Basket" diameter (fim)
Mean ± SD

68.66+ 17.63
38.58+ 12.11
29.86+ iO.73
24.16 ± *».')3

Clinical evaluation
Ctiniciil score
Mean + SD

6.83 ± a.71
4.58 ± 0.66
2.58 + 0.51
0.33 ± 0.49

In the present study, the activity of CyA on the micro-
circulation ofthe psoriatic plaque was demonstrated by
an average reduction by 64.8% in the "basket" diameter.
Modification ofthe capillaroscopic aspects took place
in a progressive manner in all the patients studied in
relation to the duration of the treatment (Fig. 2). Initi-
ally, the reduction in the "basket" diameter took place
more rapidly compared with the clinical improvement.,
but after 3 months from starting treatment with CyA,
while the psoriatic plaques had clinically disappeared
in 8 patients, the capillaroscopic pattern had not nor-
malized in any ofthe cases. This observation indicates
that the cutaneous microcirculation remains altered
tor a longer period. It is likely that, since the vascular
alterations precede epidermal hyperplasia (4-5), even
when the lesions are resolved, the microcirculation is
slower to return to its original aspect. This datum could
depend on a marked sensitivity ofthe endotheliai cells
lo inflammatory mediators that arc able to maintain the
angiogenetic stimulus, which could still be present due

TO Tl T2 T3
Fig. 2. Mean improvement in ctinieal score and mean reduetion in basket
diameier ai the psoriaiie plaque during irL'atmcnl ai each lime-ptiint as a
percentage ofbaseline values.

to the alterations in the keratinocyte proliferation, but
which are not evident macroscopicaily.

In some studies carried out in our clinic we have
observed the same dissociation between clinical and
microcirculatory alterations, using other systemic drugs,
such as etanercept or acitretin (unpublished data), or
topical products, such as mometasone furoale (unpu-
blished data) and tacaleitol (11).

It seems clear that without a return of the micro-
circulation to normality, psoriasis cannot be said to be
in remission. Therefore, it is not appropriate to prescribe
short-term CyA therapy, i.e. for a period of 3 months,
as after such a period it is probable that there will be a
rebound effect and the psoriatic plaques will reeur. In a
future study, we intend to assess how long it takes CyA
to effect capillaroscopic healing of a plaque and whether
microcirculatory normality is in some way correlated
with the duration of remission ofthe illness.
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