
Case report: Ten cases of
acquired idiopathic generalized
anhidrosis treated with oral
pilocarpine

Hanako Miyahara1, Noriko Kubota1*, Mari Okune1,
Yoshiyuki Ishii1, Naoko Okiyama2, Toshifumi Nomura1 and
Junichi Furuta1

1Department of Dermatology, Institute of Medicine, University of Tsukuba, Ibaraki, Japan, 2Department
of Dermatology, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental
University, Tokyo, Japan

Acquired idiopathic generalized anhidrosis is a rare disease characterized by

systemic anhidrosis or hypohidrosis without other systemic diseases. However,

its etiology remains unclear. Autoimmune mechanisms seem to be involved in

the development of acquired idiopathic generalized anhidrosis. Although

steroid pulse therapy is the most commonly used therapy, it lacks a high

level of evidence. On the other hand, pilocarpine, a muscarinic receptor

agonist that stimulates exocrine glands, increases saliva and tear secretion as

well as sweating. Here, we report treatment progresses of steroid pulse therapy

and oral pilocarpine in our department. Between 2012 and 2021, we treated

10 patients of acquired idiopathic generalized anhidrosis. All patients were

administered oral pilocarpine as the first therapy, three (30%) of whom had

increased sweating. Minor side effects were observed, however, no serious side

effects were observed. Five patients who did not respond to oral pilocarpine

were subsequently treated with steroid pulse therapy to which four (80%)

showed significant response. Two patients were subsequently administered

oral pilocarpine as post-therapy, and remission was maintained for up to

81 months. Oral pilocarpine could be used to relieve symptoms in patients

with acquired idiopathic generalized anhidrosis prior to steroid pulse therapy

and as maintenance therapy after steroid pulse therapy.
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Introduction

Acquired idiopathic generalized anhidrosis (AIGA) is a rare disease characterized by

systemic anhidrosis or hypohidrosis without autonomic and neurological abnormalities

[1, 2]. Before diagnosing AIGA, it is crucial to rule out systemic diseases such as diabetes

mellitus, Sjögren’s syndrome, Fabry’s disease, and congenital ectodermal dysplasia [1].
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Symptoms of AIGA include heat retention and/or heat stroke

during exercise and outdoor work. It has also been associated

with the development of cholinergic urticaria and elevated serum

immunoglobulin (Ig) E levels [1]. These symptoms impair the

patient’s quality of life. AIGA is classified into idiopathic pure

sudomotor failure (IPSF), sudomotor neuropathy, and/or sweat

gland failure [2]. However, its pathogenesis is unknown, and

some autoimmune mechanisms are thought to be involved, given

the response to steroid pulse therapy [1].

While steroid pulse therapy has been adapted to treat AIGA,

the evidence supporting its efficacy is not strong [2–7], leading to

moderate recommendations grade according to the Japanese

guideline [1]. Pilocarpine is a muscarinic receptor agonist that

stimulates the exocrine glands and increases saliva secretion, tear

secretion, and sweating. We for the first time reported seven

AIGA cases treated with oral pilocarpine elsewhere [8]. In the

current report, we added more AIGA cases treated with oral

pilocarpine and presented two AIGA cases, successfully treated

with steroid pulse therapy, were administered oral pilocarpine as

post-therapy. The cases used pilocarpine as post-therapy have

not been previously reported.

Case description

Between 2012 and 2021, among patients who visited our

department, 13 patients were diagnosed as having AIGA. All

patients underwent laboratory tests to confirm that they were

negative for thyroid-stimulating hormone, free thyroxine, free

triiodothyronine, and anti-SS-A/SS-B antibodies and had no

underlying diseases. Iodine-starch test (Minor test) in a hot

room (35°C; humidity: 65%–75%) for 15 min was performed

to confirm the range of anhidrotic areas. Patients were diagnosed

with AIGA based on the diagnostic criteria [1]. All procedures

used in this research were approved by theMedical Ethics Review

Committee of the University of Tsukuba Hospital (approval

number: R04-234).

The patients were asked about the duration of AIGA and the

presence of heat retention and cholinergic urticaria. Serum IgE

levels were measured during the initial visit. Skin biopsies were

performed from the anhidrotic and hidrotic areas, and

histopathological examinations were performed. Before

treatment, informed consent about the therapy, including oral

pilocarpine and steroid pulse therapy were obtained. Three

patients did not expect treatment because of mild symptoms.

Pilocarpine (15 mg/day) was orally administered daily. Steroid

pulse therapy was administered using a 3-consecutive-day

intravenous injection of methylprednisolone (1,000 mg/day).

The efficacy of oral pilocarpine and steroid pulse therapy was

determined using patients’ self-assessment of sweating, heat

retention, and cholinergic urticaria.

The clinical characteristics of the ten patients treated for

AIGA are summarized in Table 1. Case 1 and 6 overlapped with

our cases reported previously [8]. There were six male and four

female patients with an age range of 14–70 years (median,

31 years). The median disease duration was 10 months. Most

patients experienced heat retention. Eight patients had

cholinergic urticaria (patients 1–3, 5–9). Serum IgE levels

TABLE 1 Clinical characteristics of patients with AIGA.

Case Age/
sex

Disease
duration
(months)

Heat
retention

Cholinergic
urticaria

Serum IgE
(IU/mL)

Anhidrotic
area (%)

Pathological findings

1 14/Ma 3 N/Ab + 535 80 Degeneration of sweat ducts,
lymphocytic infiltration

2 43/Fc N/A + + 146 60 Degeneration of sweat ducts

3 43/M 108 + + 65 90 Lymphocytic infiltration

4 70/F N/A + - N/A 90 Degeneration of sweat ducts

5 22/M 17 + + 71 N/A Normal

6 34/M 3 + + 1,131 65 Normal

7 24/M 1 N/A + 37 N/A Lymphocytic infiltration

8 28/M 132 N/A + 265 88 Lymphocytic infiltration

9 62/F 2 N/A + <5 95 Lymphocytic infiltration

10 20/F 60 + - 281 98 Lymphocytic infiltration

Abbreviation:
aM, male.
cF, female.
bN/A, not applicable.
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were elevated in four cases (patients 1, 6, 8, 10). The total area of

anhidrosis ranged between 65% and 98% (median: 89%) of the

body. Histopathological examination revealed lymphocytic

infiltration around sweat glands in six cases (60%; patients 1,

3, 7–10). Degeneration of sweat ducts in three cases (30%;

patients 1, 2, 4). Two patients showed normal findings (20%;

patients 5, 6). Ten patients chose oral pilocarpine as the first

treatment, because the treatment will be more safe and

convenient than steroid pulse therapy (Table 2). Adverse

effects were observed in three patients: dizziness (patient 2),

increased saliva secretion (patient 5), and pruritus (patient 7).

Patient 2 continued oral pilocarpine at a decreased dose (10 mg/

day), and promptly improved. The other two patients

discontinued oral pilocarpine. Three of ten patients (30%)

experienced increased sweating within several days (patients

1–3). Patients 1 and 3 improved both heat retention and

cholinergic urticaria. Patient1-3 were then continued oral

pilocarpine for 8–18 months. Improvement in symptoms was

not observed in the other seven patients after treatment for

between 1 and 3 months. Out of five of them who were

subsequently treated with 2 or 3 cycles of steroid pulse

therapy, four showed remission (80%). Four patients (patients

6–9) felt increased sweating, three (patients 7–9) had

improvement in heat retention, and patients 7 and 8 had

improvement in cholinergic urticaria. Patient 8 experienced

liver injury after steroid pulse therapy. He underwent further

examinations at the gastroenterology. Iodine-starch test, which

was performed in patient 6 after successful steroid pulse therapy,

revealed remarkable decrease in anhidrotic areas from 65% to

20% and increase in sweating in both anhidrotic and normal

hidrotic areas (Figure 1).

One of the three patients who achieved remission with oral

pilocarpine had no relapse for 90 months after discontinuation of

oral pilocarpine (patient 1). Two other patients (patients 2 and 3)

TABLE 2 Treatments and prognosis of patients with AIGA.

Case Age/
sex

Oral pilocarpine therapy Steroid pulse therapy Prognosis

Duration of
treatment
(moa)

Adverse
effects

Effects No. of
courses

Adverse
effects

Effects

1 14/M 18 - Increased
sweating, no heat
retention and

Chol Ub

- No relapse in 90 months

2 43/F 8 dizziness Increased
sweating

- Continuation

3 43/M 9 - Increased
sweating, no heat
retention and

Chol U

- Continuation

4 70/F 1 - - -

5 22/M 0.5 Increased in
saliva secretion

- -

6 34/M 2 - - 3 - Increased
sweating

No relapse in 80 months

7 24/M 0.5 pururitus - 3 - Increased
sweating, no heat

retention

Taking bilastine, monterlukast
sodium, famotidine and Kampo

8 28/M 2 - - 3 Liver injury Increased
sweating, no heat
retention and

Chol U

After steroid pulse therapy,
taking pilocarpine for

19 months. Relapse 81 months
after cessation of pilocarpine

9 62/F 2 - - 2 - Increased
sweating, no heat
retention and

Chol U

After steroid pulse therapy,
taking pilocarpine for
10 months and no relapse

10 20/F 3 - - 2 - - ongoing

Abbreviation:
amo, months.
bChol U, cholinergic urticaria.
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maintained remission without stopping treatment. After

successful steroid pulse therapy, patient 6 had no relapse for

80 months. Patient 7 was treated with antihistamine therapy for

persistent cholinergic urticarial. Patients 8 and 9 continued oral

pilocarpine as post-therapy, because we think pilocarpine will

work like sweat training [8]. Patient 8 experienced the first

relapse 81 months after discontinuation of oral pilocarpine.

Remission was maintained for 10 months in patient 9.

Discussion

Pilocarpine has been used to treat oral dryness associated

with Sjögren’s syndrome and after radiotherapy for head and

neck cancers [9]. Common side effects of it include nausea,

abdominal pain, and dizziness, none of which are serious [10]. In

our study, three patients experienced adverse effects: dizziness,

pruritus, and increased salivation. All three patients experienced

relief after reduction or discontinuation of oral pilocarpine. All

patients successfully treated with oral pilocarpine showed a rapid

increase in sweating and improvement in heat retention without

recurrence of symptoms. In our previous report, we showed that

anhidrotic areas were not remarkably reduced, but sweating

increased in normal hidrotic areas in the iodine-starch test

following oral pilocarpine therapy [8]. In this study, patients

with self-assessed improvement in sweating following oral

pilocarpine therapy also experienced increased sweating in the

axillae and other originally normal hidrotic areas. Ogino et al.

reported that pilocarpine iontophoresis induced sweating in

control subjects but not in patients with AIGA [11]. These

results suggest that increasing sweating in normal hidrotic

areas by oral pilocarpine therapy leads to an improvement in

heat retention. This is consistent with the dysfunction of

acetylcholine receptors in IPSF, which is a major cause of

AIGA. Repeated heat exposure (sweat training) can promote

sweat gland activation, leading to increased sweating, particularly

in normal skin [12]. Pilocarpine therapy may increase sweating

in the normal hidrotic areas through these mechanisms. We

believe that treatment with oral pilocarpine requires several

months to induce remission.

Steroid pulse therapy is the most common treatment option

for AIGA. It is reported that the initial response rate to steroid

pulse therapy is 73% [3]. It is reported that infiltration of mast

cells and CD3-positive cells around the sweat glands and ducts

decreased after successful steroid therapy [13]. In our study, 80%

of patients with AIGA who underwent steroid pulse therapy

achieved increased sweating, improvement in heat retention, or

decrease in cholinergic urticaria within 1 month. In a patient

with successful steroid pulse therapy showed a remarkable

decrease in anhidrotic areas in iodine -starch test. 91% of

patients with AIGA who improved subjective symptoms

reduced anhidrotic areas after steroid pulse therapy [3]. These

FIGURE 1
Iodine-starch test images of a patient with AIGA (Patient 6). (A) Large anhidrotic areas before steroid pulse therapy. (B) Increase in hidrotic areas
and amount of sweating 3 months after the third steroid pulse therapy.
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results suggest that steroid pulse therapy and oral pilocarpine

have different mechanisms underlying the improvement of

AIGA; the former increases the areas and amount of sweating,

and the latter increases the amount of sweating only in normal

hidrotic areas. We administered oral pilocarpine as post-therapy

to patients who were successfully treated with steroid pulse

therapy. The cases used pilocarpine as post-therapy have not

been previously reported. It was reported that the recurrence rate

of steroid pulse therapy was 48%, and the recurrence mostly

occurred within 1 year [3]. Therefore, we considered that

prevention of recurrence after steroid pulse therapy is

important. Some cases were administered oral steroid as post-

therapy in the past [3]. But long-term use of systemic steroids has

a risk of many adverse effects. We thought that pilocarpine as

post-therapy may be effective for maintaining sweating because

of functions such as sweat training, mainly in the restored

sweating areas. In this study, post-therapy of oral pilocarpine

resulted in long-term maintenance of remission. However, the

number of cases was limited and it was a retrospective study,

future studies are expected.

This study showed that oral pilocarpine was effective in

some AIGA cases. Oral pilocarpine has less severe adverse

effects than steroid pulse therapy. Oral pilocarpine could be

used to relieve symptoms in patients with AIGA prior to steroid

pulse therapy, and as maintenance therapy after steroid

pulse therapy.
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