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Aluminum Chloride Hexahydrate
Versus Palmar Hyperhidrosis

Evaporimeter Assessment
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ABSTRACT: The efficacy of topical aluminium chloride hexa-
hydrate 20% W/W ethanol (ACH) in the treatment symptom-
atic palmar hyperhidrosis was studied in 12 patients. A half-
sided control single blind (assessor blind) study was done.
Patients applied ACH on one palm daily for 4 weeks. The
response to treatment was measured objectively with an eva;

“porimeter. There was significant fall of skin water vapor loss

(SVL) on treated palms compared with untreated palms, The

basal mean SVL of treated palms and untreated palms were
79.9 and 77.9 g water/m?/h, respectively (n.s.). The mean

. SVLs of treated vs. untreated palms at week 1.2, 3. and 4 were.
\ ;

66.4vs. 79.7 (p < 0.05), 56.6 vs. 72.2 (p < 0.001), 58.2 vs. 72.5

i | To=0.1L and 514 vs. 72.7 (0 < 0.001} g water/m?/h, respec-
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tively. The mean SVL of treated palms returned near basal rate
within 1 week of stopping treatment. Four patients developed
skin irritation from ACH; in three this disappeared after 1
week and they were able to continue with treatment; one
withdrew from the study because of the severe irritation. All
patients reported that the ACH reduced palmar sweating
within 48 hours of application; its effect disappeared within 48
hours after stopping treatment. ACH appeared to be useful in
rapid control of palmar hyperhydrosis.

he common nonsurgical modalities of treatment

includes topical antiperspirants' and iontophore-
sis.2? In this study we studied the efficacy of topical
aluminium chloride hexahydrate {ACH) for treating
palmar hyperhidrosis objectively with an evaporim-
eter,*®

Materials and Methods

Twelve patients with symptomatic idiopathic palmar hy-
perhidrosis were studied. Their age, sex, duration of hyper-

Address correspondence to: C. L. Goh, M.Med., National Skin
Centre, 1 Mandalay Road, Singapore 1130.

3RR

hidrosis, and previous modalities of treatment were re-
corded. Informed consent was obtained.

The rate of skin water vapor loss (SVL) {expressed as g
water/m?/h) of the palms of the patients were measured
with an evaporimeter (ServoMed, Vallingby, Sweden). A
basal SVL was obtained on the first visit (day 0). Patients
were then given a bottle of aluminium chloride hexahydrate
20% W/W in alcohol (ACH). Each patient was instructed to
apply a thin layer of the solution on the same night and
every night for 4 weeks (day 0-day 27) on one palm only;
the patient selected the side himself. The treated side was
blind to the author (assessor) until the end of the study. The
opposite palm was left untreated (control). SVL measure-
ments of the palms were done in the morning every week
for 6 weeks. Patients were instructed to stop applying ACH
immediately after SVL measurement on the 4th week (day
28), ie, there were four measurements during the treatment
period and two measurements after stopping treatment.
Side effects were recorded. Patients.also were instructed to
record any differences in palmar sweating between treated
and untreated palm daily.

SVL was measured with an evaporimeter. The princip|e
and methodology in thesuse of the evaporimeter has been
described elsewhere.*® SVL was expressed in gram of
water/m?/h. All SVL measurements were done in the same
room under same environmental conditions. The volunteer
rested in the air-conditioned room for 5 minutes before
measurement. The palms were then dapped dry with tissue
paper. SVL of five areas on each palm viz, on the center of
the palm, midthenar, midhypothenar, 2nd metacarpopha-
langeal joint, and 5th metacarpophalangeal joint were mea-
sured. A mean SVL for each palm was obtained by averaging
the five values. The mean SVL of treated and untreated
palms of each patient was recorded weekly over 6 weeks
and compared. _

The Student’s paired t test was used in statistical analysis-
Probability values <0.05 were considered statistically signifi-
cant. '

Results

Twelve Chinese men (mean age, 23 years; rangé
19-37 years) participated in the study. The mean du-
ration of symptoms was 10.4 years (range, 1-20 years)-
Six patients had other modalities of treatment pré
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y; two with formalin soaks and iontophoresis (at
ifferent time), one with formalin soaks, and three
with iontophoresis (as described by AbelP®). Six pa-
fients treated their right palm with ACH.

The mean room temperature was 24C (range,
22.5-25) and relative humidity was 50.6% (range,
50-51) during the study period.

All patients reported that their treated palms were
drier than untreated palms the following morning after
(arting treatment. All observed that palmar sweating
eturned to untreated state within 2 days after stop-
ing treatment.

Four patients experienced stinging sensation imme-
diately after applying ACH. In three patients the
gymptom disappeared after 1 week despite continua-
ion of treatment. One patient dropped out of the
qudy because he was unable to tolerate the side ef-
fect.

Table 1 compares the mean SVL between treated
and untreated palms of the 11 patients who com-
pleted the study. The mean basal SVL for untreated,
and treated palms of the 11 volunteers were 77.9 g
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water/m2/h (range, 55.6-110.3) and 79.9 g/m°/h

frange, 57-96.2), respectively (n.s.). The mean SVL of

reated palms was significantly Tower than that of un-
rreated palms at weeks 1, 2, and 4. Although there was
adifference in the mean SVL at week 3, the difference
was not statistically significant. One patient had omit-
ted applying ACH on the night before assessment at
week 3. The mean SVL of treated palms returned to
near basal rate at week 5.

Six patients who had other modalities of treatment
previously preferred the new ACH treatment. All be-
lieved that ACH was convenient to use. Three patients
who had iontophoresis treatment previously reported
that iontophoresis was more effective than ACH. They
also reported that iontophoresis appeared to have

TasLe 1. Comparison of the Mean SVL Rates of Treated and
Untreated Palms of 11 Volunteers Over 6 Weeks

Mean SVL Rate (std Deviation)

g/m?/h
Week Untreated Palm Treated Paim p Values
0 77.9 (15.0) 79.9(11.5) 0.641
1 79.7 (14.8) 66.4 (24.7) 0.049
2 72.2 (23.6) 56.6 (18.8) 0.007
3 72.5(21.2) 58.2 (19.4) 0.113
4 72.7 (17.0) 51.4 (16.5) 0.004
*5 77.3(17.2) 70.5 (12.0) 0.065
*6 83.7 (13.4) 77.2 (22.7) 0.328

* after stopping treatment
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more sustained effect than ACH (all reported effect
lasting for about one week), but they remarked that
ACH was a more convenient form of treatment. Two
patients disliked iontophoresis because of its side ef-
fects; one experienced a severe sore throat/thirst and
generalized warmth 6 hours after treatment and the
other experienced intolerable pricking sensation of
the palms during iontophoresis.

Discussion

ACH has been used for more than a decade for the
treatment of hyperhidrosis. It was reported to be an
effective nonsurgical treatment of axillary hyperhi-
drosis.” Using the evaporimeter, a significant reduc-
tion in the mean SVL of the treated palms compared
to untreated palms was demonstrated. The objective
improvement observed was consistent with the sub-
jective response observed by the patients. All patients
reported immediate reduction in palmar sweating
within 48 hours of application of ACH. The mean SVL
of treated palms was consistently lower than the un-
treated palms during treatment.

The main disadvantage of ACH appeared to be its
short duration of action. The mean SVL returned to
untreated rate within 1 week of stopping application.
All patients reported that their palmar sweating re-
turned to untreated state within 48 hours of stopping
ACH. The mechanism of action of ACH is not estab-
lished. It is believed to act by occluding the sweat
ducts by causing necrosis of the outer portion of the
duct® and fibrillar contraction (without histologic
changes) of the duct keratin.! The rapid response to
treatment and rapid return of palmar sweating on
stopping treatment does not appear to support the
explanation of ductal occlusion because of progres-
sive keratin changes. ACH appeared to exert some
immediate direct effect on the sweat duct/gland to
suppress palmar sweating.

The main side effect of ACH appeared to be skin
irritation. Three of the four patients with initial irrita-
tion from ACH developed tolerance after 1 week.
They were able to continue treatment. ACH is known
skin irritant. Triethanolamine, however, was reported
to neutralize the irritant effect of hydrochloric acid
generated from ACH.?

Drug Name
Aluminum chioride hexahydrate; Driclor, Drysol
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‘ ., The case of Miss H. D. Epithelioma of the orbit, temporal, and —_
i molar region caused by radiation from an x-ray on May 20, 1910.
Model by Dr. William Bainbridge. Photograph courtesy of Alan
Hawk, Collection Manager, National Museum of Health and Medi-
cine, Washington, D.C.




