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Two cases of Birt-Hogg-Dubé syndrome
(Hornstein-Kinckenberg syndrome) with
fibrofolliculoma and fibrous papules

Birt-Hogg-Dub¢ syndrome (BHD), also known as
Hornstein-Kinckenberg syndrome, is an uncommon
autosomal dominant inherited disease characterized by
renal tumours, multiple lung cysts, and benign skin
tumours such as fibrofolliculomas (FF), trichodiscomas
(TD), and acrochordons. Based on the conclusion by
dermatopathologists that FF, FP, TD, and acrochor-
dons observed in patients with BHD represent a spec-
trum of the same skin tumour [1], we describe two cases
associated with BHD; a patient with FF (Case 1) but
also a patient with an FP-like lesion (Case 2).

Case 1 was a 78-year-old Japanese woman who suffered
from bilateral pneumothorax 11 years ago and under-
went surgery at the Department of Respiratory Surgery.
There was no family history of pneumothorax or kidney
cancer. Because she had a history of bilateral pneumo-
thorax and multiple pulmonary cysts, BHD was
suspected. She was referred to the Department of
Dermatology to investigate cutaneous BHD lesions. On
cutaneous examination, about 20 white, dome-shaped,
firm, subtle papules, measuring 1 to 2 mm, without any
symptoms were found in the posterior part of both auri-
cles (figure 14). Computed tomography (CT) examina-
tion revealed the presence of multiple pulmonary cysts
in both lung fields (figure 1 B). Dermoscopic findings for
the papules showed small brown spots at the hair folli-
cles (figure 1C). Histological examination revealed
proliferation of the hair follicle epithelium in a reticu-
lated manner and an increase in collagen fibres around
it (figure 1D). These features were diagnostic of FF.
Mutation analysis of the FLCN gene revealed a deletion
in exon 9 (c. 932_933delCT) (figure 1E).

Case 2 was a 47-year-old Japanese woman who under-
took surgery for left spontaneous pneumothorax. Her
grandfather had a history of pneumothorax. She was
referred to the Department of Dermatology to investi-
gate cutaneous BHD lesions. Physical examination
revealed aboutl0 white, dome-shaped, firm papules,
measuring 2 to 3 mm, in the nose and both auricles
(figure 1F, G). There were many acrochordons on both
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necks. Dermoscopy of the papules showed small brown
spots at the hair follicles (figure 1H). CT examination
revealed the presence of multiple pulmonary cysts in
both lung fields (figure 11). Histologically, the papule of
the auricle revealed vaguely nodular proliferation of
collagen fibres in the superficial dermis around the
slightly distorted hair follicle (figure 1.J). Although exam-
ination of a further 10 sections was performed, it was
not possible to identify folliculosebaceous collarette or
thin epithelial cords characteristic of fibrofolliculoma/
trichodiscoma (FF/TD), however, concentric fibrosis
around the hair follicle became somewhat clearer than
in the original section (figure 1 K). Therefore, we consid-
ered this lesion more likely to be fibrous papule (FP)
than FF/TD, although the histological diagnosis may
be unclear. Misago et al. reported that, in some instances,
FP and FF/TD had overlapping features and that these
lesions were closely related to each other, both morpho-
logically and immunohistochemically [1]. The skin lesion
of Case 2 may be such an example. Therefore, we consid-
ered that not only FF in Case 1 but also the FP-like
lesion in Case 2 were associated with BHD.

In 1977, Birt et al. investigated members of a Canadian
family who presented with thyroid cancers and found
that some members of the kindred had fibrofolliculoma
that occurred in an inherited autosomal dominant
pattern [2]. Although the familial disorder was later
named “Birt-Hogg-Dubé syndrome”, Hornstein and
Knickenberg had already described a new autosomal
dominant trait characterized by perifollicular fibromas
and intestinal polyps [3]. Therefore, it might be worth
considering that Birt-Hogg-Dubé syndrome and
Hornstein-Kinckenberg syndrome reflect the same
condition.

There is a racial difference in the cutaneous manifesta-
tion of BHD, although the reason for this is uncertain.
Whereas the frequency of skin lesions is 90% in Caucasian
BHD patients [4], it is reported to be 20% to 30% in
Japan [5]. In Asian BHD patients, 22.3% patients were
reported to have skin manifestations, however, only
11.8% cases were conformed as fibrofolliculoma by
pathology, and 66.7% cases showed fibrofolliculoma-like
changes, which were not conformed on histology [5].
Although papules often measure 2 to 4 mm in size in
Caucasians, they may be 1 mm and less noticeable in
Japanese patients. Moreover, although the onset of skin
eruptions is said to occur after 25 to 35 years old in
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Figure 1. A-E) Case 1. A) About 20 white, dome-shaped, firm, 1 to 2-mm papules in the posterior part of both auricles
(red arrowhead). B) CT examination reveals the presence of multiple pulmonary cysts in both lung fields. C) Dermoscopy
of the papules shows small brown spots matching the hair follicles. D) Histological examination showing that the hair
follicle epithelium proliferated in a reticulated manner, and that collagen fibres grew around it (haematoxylin-eosin staining;
original magnification: xX200). E) Mutation analysis of the FLCN gene revealing a deletion in exon 9 (c. 932_933delCT).
F-K) Case 2. F, G) A few white and firm, dome-shaped, 2 to 3-mm papules in the nose and both auricles (red arrowhead).
H) Dermoscopy of the papules showing small brown spots matching the hair follicles (red arrowhead). I) CT examination
reveals the presence of multiple pulmonary cysts in both lung fields. J) Original histological section of Case 2 showing
vaguely nodular proliferation of collagen fibres in the superficial dermis around the slightly distorted hair follicle (haema-
toxylin-eosin staining; original magnification: X100). K) At a deeper level within the section, perifollicular concentric
fibrosis becomes somewhat clearer, but there are no additional supportive findings of FF/TD (haematoxylin-eosin staining;
original magnification: xX100).

Caucasian BHD patients, they develop at an older age Yoshiko UKAT'
in Japanese patients. Skin lesions are often difficult to Mayuka YAMAMOTO'
detect in patients with BHD, as in our cases, and careful Yoshitomo OZAKI?
observation by dermatologists is necessary to avoid Akira AKAZAWA’
misdiagnosis of BHD, especially in Asian patients. Wl Masatsugu OHUCHI
Shuhei INOUE?
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Dipeptidyl peptidase-4 inhibitor-related pemphigus
herpetiformis with antibodies against desmocollin 3

Dear Editors,

A 70-year-old Japanese male presented with erythema and
pruritus on his foot in 2019, which extended to his extremities and
trunk. Despite topical steroid treatment, no improvement was ob-
served, leading to his referral to our hospital in 2021. He had a med-
ical history of diabetes and no malignancies. He had been receiving
linagliptin for 5years. Small blisters were observed at the periphery
of egg-sized annular edematous erythemas. The mucous membrane
remained unaffected. Histopathological findings showed an eosin-
ophilic infiltrate within the intraepidermal blisters and the shallow
dermal layer beneath, alongside eosinophilic spongiosis in the epi-
dermis. Direct immunofluorescence showed immunoglobulin G (IgG)
and complement 3 depositions between epidermal cells. However,
chemiluminescent immunoassay did not detect antibodies against
desmoglein (Dsg) 1, Dsg3, and the BP180-NC16a domain. Addi-
tional enzyme-linked immunosorbent assays (ELISA) identified the
patient's IgG reacting to desmocollin (Dsc) 3 (3.241, cutoff >0.120),
not to Dscl or Dsc2. The patient was diagnosed with pemphigus
herpetiformis (PH) exhibiting exclusive anti-Dsc3 antibodies. Dis-
continuation of linagliptin and initiation of simultaneous 10 mg/day
oral prednisolone treatment improved his condition within 2weeks.

PH is a rare pemphigus variant clinically resembling dermatitis
herpetiformis while presenting immunopathological characteristics of
pemphigus.’ Our case represents the first report of PH solely positive
for Dsc3 antibodies associated with dipeptidyl peptidase-4 inhibitor
(DPP4i). To our knowledge, there have been three cases of pemphigus
related to DPP4i and six cases of pemphigus with antibodies exclu-
sively targeting Dsc3 (Table 1).7°% Our case improved with a milder
treatment compared to pemphigus vulgaris (PV). Dsc3 antibody-
positive PH without mucosal rash is also recognized, possibly because
DSC plays a less critical role in cell-cell adhesion than DSG, or due
to compensation of DSC dysfunction by other DSC molecules. It is
important to note that DPP4i can induce immune abnormalities other
than bullous pemphigoid (BP). Previous reports showed that a specific
human leukocyte antigen background might be associated with the
development of PV by DPP4i and BP.® Our case may have developed
PH due to preexisting susceptibility, triggered either by DPP4i or in-
dependently of DPP4i intake, which is difficult to conclude. Previous
reports suggested that DPP4i may alter the cytokine network and
impair T-helper 1 function, potentially leading to the development of
PV and BP.? Other reports have found that DPP4i may activate au-
toreactive B-cells by increasing Interleukin-6 and C-X-C chemokine
ligand 12, essential factors for tertiary lymphoid structure formation

in PV skin lesions.* Recent studies have highlighted the significance of
anti-Dsc autoantibodies in pemphigus.5 Studies with Dsc3-knockout
mice models have demonstrated that Dsc3 loss leads to epidermal
blistering, emphasizing the crucial role of Dsc expression in maintain-
ing proper cell adhesion within desmosomes. Like Dsg, Dcs are pro-
teins that contribute to the desmosomal structure and are thought to
maintain cell-to-cell adhesion by interacting with neighboring Dsg or
Dsc molecules.! Pemphigus cases with anti-Dsc antibodies may pres-
ent positive for anti-Dsg and anti-Dsc antibodies or exclusively for
anti-Dsc antibodies. However, clinical differences between anti-Dsc
antibody-positive and -negative cases remain unclear. In suspected
pemphigus with negative anti-Dsgl and anti-Dsg3 antibody results,
performing ELISAs for anti-Dsc antibodies could be beneficial.
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