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L E T T E R  T O  T H E  E D I T O R

A case of atopic dermatitis with hypohidrosis improved after 
dupilumab treatment

Dear Editor,
Hypohidrosis is the reduction in perspiration in response to ther-
moregulatory stimulations. This condition leads to heat intolerance 
and dry skin.1,2 AD is a known cause of hypohidrosis; however, the 
pathophysiological mechanism is unclear.3,4 We presented a case of 
AD with hypohidrosis, and the symptoms of AD as well as the perspi-
ration were improved after dupilumab treatment.

A 40-year-old man with AD came to our hospital because of 
ongoing hypohidrosis for 2 years. Although the patient tried top-
ical steroid therapy, neither eczema nor hypohidrosis had never 
changed. The patient complained of heat intolerance and dot-
shaped erythema with prickly pain on the arms in high tempera-
tures. Clinical findings showed scaly erythema and dry skin with 
scratch marks over the entire body (Figure 1A,B). EASI score was 
18.5, and DLQI score was 21. The thermoregulatory sweating test5 
at 43°C for 30 min in footbath revealed sweating points were only 
on the forehead, bilateral popliteal fossa, and chest (Figure 1C,D). 
Blood examination revealed high levels of eosinophils, LDH, TARC, 
and total IgE. We performed skin biopsy from the anhidrotic abdo-
men and the hidrotic right popliteal fossa. Histopathological find-
ings showed hyperkeratosis and slight acanthosis and superficial 
perivascular infiltration with some inflammatory cells. The sweat 
glands and ducts were normal and had no difference between the 
anhidrotic and hidrotic lesions (Figure 1I,J). Dermcidin is expressed 
eccrine sweat glands and secreted into sweat.5 We stained dermci-
din to detect eccrine glands and sweat leakage. Dermcidin was pos-
itive only within the sweat glands in the hidrotic lesion (Figure 1K). 
By contrast, dermcidin was positive within sweat glands and sur-
rounding tissue in the anhidrotic lesion (Figure 1L). These findings 
might indicate that sweat leakage was generated in the anhidrotic 
lesion, resulting in hypohidorosis.6,7

We diagnosed our case as moderate AD complicated with hypo-
hidrosis. In addition to topical steroid therapy, we started dupilumab 
treatment every two weeks. Following two injections, 1 month after 
dupilumab initiation, hypohidrosis and heat intolerance as well as ec-
zema were simultaneously improved. Erythema remained only on the 
scalp and lower extremity (Figure 1E,F). The EASI score improved to 
7.9, and DLQI score improved to 8. When we repeated the sweating 
test, normal perspiration appeared on the entire body (Figure 1G,H).

In the differential diagnosis, acquired idiopathic generalized an-
hidrosis (AIGA) complicated with AD could not be strictly ruled out 
based on the guideline.8 Because systemic pulse corticosteroid ther-
apy was reported to be effective for severe AIGA,9 steroid therapy 
was one of the treatment options in our case. However, we did not 
choose steroid therapy firstly because of the risk of an AD rebound 
phenomenon. AD complicated with hypohidrosis and AIGA should 
be discriminated more clearly and specifically in the near future 
guideline.

There were limitations in this report. If we had examined the 
pathological time-course change before and after dupilumab, we 
might have observed that sweat leakage decreased after dupilumab. 
However, we could not ethically recommend second skin biopsy to 
the improved patient. In conclusion, we demonstrated the possibil-
ity of dupilumab for hypohidrosis associated with AD. Barrier junc-
tion–related genes, claudins and aquaporin-9, were modulated by 
dupilumab.10 Furthermore, dupilumab increased mRNA expression 
of filaggrin and loricrin in skin lesion, and actual filaggrin staining 
was increased pathologically.10 We also speculate that in AD patient 
with hypohidrosis, dupilumab can ameliorate sweat function and is 
associated with the improvement of barrier function. Although the 
mechanism is still unclear, dupilumab might be a treatment option in 
cases of hypohidrosis complicated with AD.
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F I G U R E  1   Clinical findings and histopathological findings. A, B, Clinical manifestations showed scaly erythema with itch on his whole 
face and the body. C, Sweating points were found only on the forehead as the result of the thermoregulatory sweat test. D, The forearm and 
body trunk did not perspire at all. E, F, Erythema on the face and the body improved after 2 times injection of dupilumab. G, H, Perspirating 
function improved on the forehead, the forearm, and the body trunk after 2 times injection of dupilumab. I, J, There were some normal 
eccrine glands and eccrine ducts in the dermis (hematoxylin and eosin ×400). K, Immunohistochemical stain of dermcidin with the hidrotic 
lesion was positive in sweat gland. L, However, the immunohistochemical stain of dermcidin with the anhidrotic lesion was positive in sweat 
glands and surrounding outer tissue (dermcidin ×200)
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