L ettersto the Editor

Endothelial-dependent vasodila-
tion isimpaired in patientswith
systemic sclerosis, as assessed by
low dose iontophoresis

Sirs,

We and others have previously described
the non-invasive process of iontophoresis of
vasoactive chemicals, in which the chosen
ions are driven into the skin by application
of alow voltage, in patients with primary
Raynaud’'s phenomenon (PRP) and sys-
temic sclerosis (SSc) (1-6). Microvascular
responses to the iontophoresis are quanti-
fied by laser Doppler flowmetry. So far
results have been somewhat conflicting. In
our own studies, forearm (1) and digital (2)
skin blood flow responses to the endothe-
lial-dependent vasodilator acetylcholine
chloride (ACh), the endothelia-independent
vasodilator sodium nitroprusside (NaNP)
and the vasoconstrictor adrenaline were
similar in patients with PRP, SSc and heal-
thy control subjects. In contrast, Khan et al.
reported impairment of both endothelial-
dependent and independent responses in
patients with PRP (4) and impairment of
endothelial-dependent vasodilation in pa
tients with SSc (5). La Civitaet al. reported
that both were impaired in SSc (3), while
Marasini and Conciato recently reported
that the ACh response was impaired in SSc
patients (6).

We set out to test the hypothesis that by
using shorter periods of iontophoresis of
vasodilator chemicals at lower voltages, we
would demonstrate impaired vasodilation in
SSc patients compared to controls. After
applying this new protocol to endothelial-
dependent vasodilation and finding this to
be impaired in patients with SSc (as de-
tailed below), we then invited patients to
attend on a second occasion to examine
endothelial-independent responses.

Fifteen patients with SSc (3 male, 12 fe-
male; median age 48 years, range 30-55
years) and fourteen healthy control subjects
(5 mae, 9 female; median age 39 years,
range 24-65 years) participated in the ACh
part of the study. In the SSc group, five
patients had diffuse cutaneous SSc
(DCSsc) and 10 had limited cutaneous SSc
(LCSSc) (7). 1% ACh (Aldrich, Gillingham)

gel wasiontophoresed on the dorsum of the
index finger proximal phalanx (dominant
hand), with blood flow response measured
by single probe laser Doppler as previously
described (1, 2).

The protocol comprised seven 10-second
periods of iontophoresis at increasing doses
(30, 40, 50, 60, 70, 85 and 100 microamps)
with 60 seconds of blood flow monitoring
between each iontophoresis period. This
compared to our previous protocol of three
30 s periods at 71 microamps (2). A subset
of 8 patients with SSc (3 male, 5 female;
median age 48 years, range 42-53 years, 3
DCSSc and 5 LCSSc) and 7 healthy con-
trols (3 male, 4 femae; median age 36
years, range 26-45 years) attended on one
further occasion 6 to 9 months later when
the protocol was repeated, this time using
1% NaNP (David Bull Laboratories PTY
Ltd, Victoria, Australia) gel.

Blood flow response to ACh/NaNP for each
subject was expressed as area under the
blood flow curve (AUC) in perfusion units.
seconds, normalised for baseline flux: the
AUC for the 60 s baseline monitoring peri-
od was extrapolated to cover the entire dur-
ation of the protocol (multiplied by 550/
60), and then subtracted from the total AUC
for thefull protocol (550 s). Analysisof var-
iance was used to compare AUC between
groups, the AUCs having been previously
normalised for baseline blood flow. Esti-
mated differences were also calculated with
adjustment for age, sex, smoking and vaso-
dilator treatment by analysis of variance.
Results are shown in Table |. Vasodilation
in response to ACh iontophoresis was
diminished in the SSc group compared to
healthy controls. The estimated deficit was
65.6 (1000 perfusion units.seconds), 95%
confidenceinterval: 3.0 to 128.3 (p = 0.02).
Although the vasodilatory response to
NaNP iontophoresis was 31.4 (95% confi-
dence interval: -93.7, 156.6) lower in the
SSc group than the control group, thiswas
not statistically significant (p=0.59). Ad-
justment for age, sex, smoking and vaso-
dilator treatment produced similar results.
Although numbers of patients were small
meaning that our results have to be inter-
preted with caution, our conclusions sup-
port those of Khan and Belch (5) and of
Marasina and Conciato (6) — endothelial-

Tablel. Mean (95% confidence intervals) of AUC in 1000 perfusion units.seconds, nor-

malised for baseline flux.

ACh NaNP
Controls (n=14) 169.0 (121.2,216.8) (n=7) 137.7 (21.4,254.0)
All SSc (n=15) 1034 (58.3, 1485) (n=8) 106.3 (34.0,178.5)
LCSSc (n=10) 1244 (60.8,188.0) (n=5) 1251 (16.4,233.8)
DCSSc (n=5) 613 (4.5,118.0) (n=3) 749 (-153.6,303.3)
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dependent, but not endothelial-independent,
vasodilation is impaired in SSc. Using
lower ‘doses of iontophoresis improves the
ability of the iontophoresis technique to
detect abnormalitiesin microvascular func-
tion in patients with SSc.
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