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Introduction: Acquired perforating dermatosis (APD) is a disease group characterized by transepi-
dermal elimination of dermal connective tissue materials such as collagen, elastic fibers, and keratin 
through the epidermis and observed with pruritic skin lesions.

Objectives: In this study, we aim to clarify the clinical, histopathological, and dermoscopic character-
istics of APD, identify the associated systemic disease, and figure out treatment options.

Methods: This study was designed as a single-center retrospective, observational, cross-sectional 
study. We evaluated all accessible APD cases between January 2004 and June 2022 in a tertiary care 
hospital.

Results: A total of 95 patients with confirmed APD were included in the study. Sixty percent of the 
patients were women and 40% were men. The median age at diagnosis was 63.1 years (35-85 years). 
The most common site of lesions was the lower extremities which were detected in 86.31% of the pa-
tients. The concomitant systemic disease was identified in 84.21% of the patients. The most common 
systemic disease was type 2 diabetes mellitus (65.26%). Antihistamines and topical corticosteroids 
were the most commonly prescribed treatment agents.

Conclusions: Transepidermal elimination of dermal connective tissue components is a feature of APD 
and the disease usually presents with pruritic papules and nodules with central keratotic crust or plug. 
The diagnosis of APD requires a clinical examination and histological investigation. APD is usually 
accompanied by systemic comorbidities. There are several topical and systemic medications available 
for APD, however, sometimes the therapy might be challenging.

ABSTRACT



2	 Original Article | Dermatol Pract Concept. 2024;14(2):e2024100

Introduction

Acquired perforating dermatosis (APD) is a disease group 

characterized by transepidermal elimination of dermal con-

nective tissue materials such as collagen, elastic fibers, and 

keratin through the epidermis and observed with pruritic 

skin lesions. The disease can be divided into 4 different 

groups: reactive perforating collagenosis (RPC), elastosis 

perforans serpiginosa (EPS), perforating folliculitis (PF), and 

Kyrle disease (KD).

The type of dermal connective tissue material is import-

ant for classifying diseases. RPC is characterized by the tran-

sepidermal elimination of collagen fibers, EPS with elastic 

fibers, and KD with abnormal keratin. The characteristic 

lesions of the disease are pruritic umbilicated papules and 

nodules with a central keratotic crust or plug which often 

appear on the extensor surfaces of the extremities. Numer-

ous pathways have been identified for APD, but the patho-

genesis of transepidermal elimination is still unclear. APD is 

usually accompanied by systemic diseases like diabetes mel-

litus, and chronic kidney disease [1-3].

Objectives

In this study, 95 patients with APD who had been diagnosed 

through clinical and histological investigation were exam-

ined. With this investigation, we aim to clarify the clinical, 

histopathological, and dermoscopic characteristics of APD, 

identify the associated systemic disease, and figure out treat-

ment options.

Methods

This study was designed as a single-center retrospective, ob-

servational, cross-sectional study. We evaluated all accessible 

APD cases between January 2004 and June 2022 at Gazi 

University Faculty of Medicine, Department of Dermatology, 

Ankara, Turkey. The inclusion criteria were being compati-

ble with the APD in the histopathological analysis and clin-

ical examination.

The Gazi University Faculty of Medicine Local Ethical 

Committee approved the study. The Helsinki Declaration 

and Guidelines for Good Clinical Practice were used to per-

form the study, which was done by its most recent revisions. 

Patients fully informed consent was obtained.

Medical records of patients were retrospectively reviewed 

and demographic characteristics (gender, age at diagnosis, 

disease duration), clinical characteristics (disease subtype, 

distribution of skin lesions, characteristics of lesions, symp-

toms of patients, Koebner phenomenon, triggering factor of 

the disease, associated systemic comorbidities, distribution 

of associated systemic comorbidities by years), histopatho-

logical characteristics (analysis of the biopsy specimen, 

the type of disease, pre-diagnosis of the biopsy specimen), 

dermoscopic characteristics, and treatment characteristics 

(topical treatments, phototherapy, systemic treatments) of 

patients was obtained from dermatopathology records and 

our hospital database.

Patients were divided into three groups according to 

treatment response, good response (complete remission of 

skin lesions and clinical symptoms); partial response (partial 

disappearance of skin lesions and clinical symptoms); and 

no response.

Statistical Analysis

IBM SPSS Statistics Version 24.0 was used to perform the 

statistical analysis (Statistical Package for Social Sciences, 

SPSS Inc.). Descriptive statistics were used to examine de-

mographic data and disease features. Continuous vari-

ables were shown as mean standard deviation (SD), and 

categorical variables were shown as frequency counts and 

percentages.

Results

Demographic and Clinical Characteristics

A total of 95 patients with confirmed APD were included 

in the study. Sixty percente (N = 57) of the patients were 

women and 40% (N = 38) were men. The median age at 

diagnosis was 63.1 years (35 - 85 years). The median dura-

tion of the disease was 21 months (ranging from 9 days to 

30 years). The most common APD type was RPC, 83.15% 

(N = 79) of the patients, followed by 11.57% (N = 11) 

with EPC, 3.15% (N = 3) with KD, 2.10% (N = 2) with 

PF. The most common site of lesions was the lower extrem-

ities and was detected in 86.31% (N = 82) of the patients, 

trunk lesions in 78.94% (N = 75), upper extremity lesions 

in 68.42% (N = 65), head lesions in 3.15% (N = 3) of the 

patients. Multiple site involvement was present in 80% 

(N = 76) of the patients. Hyperkeratotic papules (48.42%, 

N = 46) and excoriated papules (36.84%, N = 35) were 

the frequently seen lesions; plaques and nodules were also 

observed (Figure 1). All patients had symptoms of pruri-

tus, and 6.31% (N = 6) of the patients additionally suffered 

from pain. Koebner phenomenon was present in 25.26% 

(N = 24) of the patients.

Investigations for triggering factors revealed scabies his-

tory in 7 patients (7.36%), medicines in 5 (5.26%), SARS-

CoV-2 vaccines in 2 (2.10%), pregnancy, and SARS-CoV-2 

infection in 1 (1.05%) patient for each.
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Figure 1. Clinical pictures from different acquired perforating dermatosis cases characteristic with umbilicated papules and nodules with 

central keratotic plug.

Table 1. Associated systemic diseases of patients

Comorbidities % (N)

Diabetes Mellitus 65.26% (62)

Hypertension 56.84% (54)

Cardiovascular disease 45.26% (39)

Hepato-biliary disease
•	Hepatitis B infection history
•	Cholelithiasis
•	Hepatosteatosis
•	Cirrhosis
•	Hepatitis C infection history
•	Wilson disease

23.15% (22)
13.68% (13)
6.31% (6)
3.65% (3)
3.65% (3)
3.65% (3)
1.05% (1)

Pulmonary Disease
•	Asthma
•	COLD
•	Interstitial lung disease

18.94% (18)
9.47% (9)
6.31% (6)
3.15% (3)

Chronic kidney disease 17.89% (17)

Malignancy history
•	Colorectal cancer
•	Hematological malignancy
•	Hepatocellular cancer

•	Bladder cancer
•	Cutaneous malignancy
•	Breast cancer
•	Prostate cancer
•	Schwannoma

16.84% (16)
5.26% (5)
4.21% (4)
3.15% (3)
1.05% (1)
1.05% (1)
1.05% (1)
1.05% (1)
1.05% (1)

Hypothyroidism 7.36%, (7)

Rheumatological disease 7.36%, (7)

Concomitant Systemic Diseases

The concomitant systemic disease was identified in 84.21% 

(N = 80) of the patients. The patients associated systemic 

disorders are listed in Tables 1 and 2. The most common sys-

temic disease was type 2 diabetes mellitus (65.26%, N = 62). 

50% (N = 31) of patients with diabetes had been taking in-

sulin, and 38.70% (N = 24) of patients had diabetes-related 

complications.

Hypertension was the second most common comorbid-

ity and was found in 56.84% (N = 54) of the patients, 

45.26% (N = 39) had a cardiovascular disease history, 

23.15% (N = 22) of patients had at least one concurrent 

hepato-biliary disease, 17.89% (N = 17) of the patients 

had chronic kidney disease, 64.70% (N = 11) received re-

nal replacement therapy (hemodialysis), none of the pa-

tients had renal transplantation., 16.84% (N = 16) of the 

patients had one or more malignancy history, and 25% 

(N = 4) of these malignancy patients were under active 

chemotherapy.

The other coexisting diseases included hypothyroidism 

(7.36%, N = 7), rheumatoid arthritis (3.15%, N = 3), famil-

ial Mediterranean fever (2.10%, N = 2), ankylosing spondy-

litis (1.05%, N = 1), dermatomyositis (1.05%, N = 1), and 

Gaucher disease (1.05%, N = 1).

Also, we analyzed the distribution of associated systemic 

comorbidities by years (Figure 2).
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2012 2016 2017 2018 2019 2020 2021 2022
Hypothroidism 1 1 5
Malignancy History 1 1 3 4 7
Chronic Kidney Disease 1 1 2 3 5 5
Pulmonary Disease 1 1 2 5 9
Hepato-biliary Disease 1 1 3 3 7 7
Cardiovascular Disease 2 1 2 3 3 12 16
Hypertension 1 4 1 9 3 13 23
Diabetes Mellitus 1 1 4 10 5 15 26
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Figure 2. Distribution of associated systemic comorbidities by years.

Table 2. Comparison of concomitant systemic diseases of RPC, EPS, KD, and PF

Disease (N) RPC (79 - 83.15%) EPS (11 – 11.57%) KD (3 – 3.15%) PF (2 – 2.10%)

Diabetes Mellitus (62) 52 (83.87%) 6 (9.67%) 3 (4.83%) 1 (1.61%)

Hypertension (54) 46 (85.18%) 5 (9.25%) 2 (3.70%) 1 (1.85%)

Cardivascular Disease (39) 31 (79.48%) 4 (10.25%) 3 (7.69%) 1 (2.56%)

Hepato-Biliary Disease (22) 15 (68.18%) 5 (22.72%) 1 (4.54%) 1 (4.54%)

Pulmonary Disease (18) 13 (72.22%) 4 (22.22%) 1 (5.55%) -

Chronic Kidney Disease (17) 14 (82.35%) - 2 (11.76%) 1 (5.88%)

Malignancy (16) 11 (68.75%) 3 (18.75%) 2 (12.5%) -

Hypothyroidism (7) 5 (71.42%) 2 (28.57%) - -

EPS = elastosis perforans serpiginosa; KD Kyrle disease; PF = perforating folliculitis; RPC = reactive perforating collagenosis.

Histopathological Characteristics

All patients (100%, N 95) had histopathological findings 

compatible with diagnosis of APD. In the histopathological 

analysis, basophilic debris was observed in all of the biopsy 

specimens. 78.94% of the biopsy specimens transepidermal 

collagen fiber elimination, 11.57% of the biopsy specimens 

transepidermal elastic fiber elimination, and 3.15% of the 

biopsy specimens transepidermal both collagen and elastic 

fiber elimination was detected (Figure 3).

After evaluating the pre-diagnosis of the biopsy speci-

men, in 69.74% (N = 66) of the biopsy specimens, where 

APD was suspected, other common pre-diagnosis was 

dermatitis herpetiformis (25.26%, n = 24), scabies (18.94%, 

N = 18), bullous pemphigoid pre-bullous stage (17.89%,  

N = 17), pityriasis lichenoides et varioliformis acuta (PLEVA) 

(16.84%, N = 16), neurotic excoriation (14.73%, N = 14) 

and prurigo nodularis (13.68%, N = 13).

Dermoscopic Characteristics

Dermoscopic analysis of 41 lesions from 18 patients was 

obtained (Table 3). Central keratotic plug was the common 

finding (100%), also white irregular halo (60.97%), periph-

eral erythematous zone (60.97%), thin scale ring surround-

ing the lesion (51.21%), and altered hair shaft (41.46%) 

were among the commonly seen characteristic. Dotted-linear 

(26.82%), hairpin (26.82%), and glomerular (4.87%) ves-

sels were detected in the dermoscopic analysis of APD le-

sions (Figure 4).
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Figure 3. (A-C)  A case with elastic and collagen fiber alteration from the epidermis. (A) Epidermal ulceration and basophilic inflammatory 

debris are observed (H&E stain). (B) Collagen fiber penetration into the epidermis was observed as red (arrow) and elastic fiber penetration 

was observed as black fiber (arrowhead) with Elastic Von Gieson (EVG) staining. (C) With Masson trichrome stain, green-colored (arrow) 

collagen fiber alteration was observed from the epidermis to the dermis perpendicularly. (D-F) In a case with only collagen fiber alteration 

from the epidermis (D). Ulceration and basophilic debris were observed (H&E stain). (E) Fibers altered from the epidermis in EVG stain 

are red (arrows), f. Green is traced in Masson trichrome stain (arrows). (G) In a case with only elastic fiber altered from the epidermis. (H) 

Epidermal hyperplasia (H&E stain). Fibers altered from the epidermis in the EVG stain were observed in black, perpendicular to the dermis 

(arrows).

Table 3. Dermoscopic analysis of acquired perforating dermatosis patients in our study

Dermoscopic Feature N %

Central keratotic plug 41 100%

White halo surrounding the lesion 25 60.97%

Peripheral erythematous zone 25 60.97%

Thin scale ring surrounding the lesion 21 51.21%

Altered hair shaft 17 41.46%

Dotted and linear vessels distribution radially 11 26.82%

Peripheral hairpin vessels 11 26.82%

Peripheral striation 11 26.82%

Peripheral hyperpigmentation 10 24.39%

Focal red dots/globules 6 14.63%

Peripheral glomerular vessels 2 4.87%

Pigment network-like area 2 4.87%

Peripheral pigment network 1 2.43%

Hemorrhage 1 2.43%

Red background 1 2.43%
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We also observed cases of EPS (11.57%), KD (3.15%), and 

PF (2.10%).

Clinical examination plus histopathological analysis are 

gold-standard methods for the diagnosis of APD [1-3]. Char-

acteristic lesions are umbilicated papules and nodules with 

central keratotic crust or plug. The most common lesions in 

our study were excoriated and hyperkeratotic papules, also 

with plaques and nodules. The lower extremity was the most 

commonly affected area in our study (86.31%) and it was 

similar to the literature [4,6,7,9-11]. Koebnerization such as 

linear localized lesions in the excoriated skin are observed in 

the APD and were detected in 25.26% of our patients. Other 

studies have reported different frequencies for the Koebner 

phenomenon (31% - 56%) [4,6]. Similar to the complaints 

of our patients, pruritus is the most common reported 

symptom of APD. However, pain which was experienced by 

6.31% of our patients is also a reported symptom.

The pre-diagnosis of biopsy specimens in our study 

showed that APD was suspected in 68.28% (N = 56) of 

the patients, and dermatitis herpetiformis, scabies, bullous 

pemphigoid pre-bullous stage, PLEVA, neurotic excoriation, 

and prurigo nodularis were among the other common sus-

pected diseases. APD is characterized by hyperkeratosis of 

stratum corneum, hyperplasia of the epidermis, central ba-

sophilic plug, basophilic debris, and transepidermal elimi-

nation of connective tissue materials, these features help to 

Treatment and Outcome 
Characteristics

Antihistamines and topical corticosteroids were the most 

commonly prescribed treatment agents (both 83.15%,  

N = 79) also, topical dapsone 2.10% (N = 2), topical ret-

inoids 2.10% (N = 2), and topical calcineurin inhibitors 

1.05% (N = 1) were used for treatment.

Systemic steroid treatment was applied in 31.57%  

(N = 30) of the patients, systemic retinoids (4.21%, N = 4), 

omalizumab (2.10%, N = 2), methotrexate (1.05%, N = 1), 

allopurinol (1.05%, N = 1) were also prescribed to patients. 

Photodynamic therapy was another treatment option and 

was used in 24.21% (N = 23) of the patients.

After treatment 35.78% (N = 34) of the patients had a 

complete response, 50.52% (N = 48) of the patients showed 

partial response and 10.52% (N = 10) of the patients had no 

response. Also, 5 patients (6.09%) died during the follow-up 

due to underlying systemic disease.

Conclusions

In this study we describe a case series of APD which involved 

95 patients. In our patient cohort, RPC was the most com-

mon form of APD and occurred in 83.15% of the patients. 

Figure 4. Dermoscopic pictures from different APD lesions. (A) Central keratotic plug, white irregular halo surrounding the lesion, peripheral 

erythematous zone; (B) Central keratotic plug, white irregular halo surrounding the lesion, altered hair shaft, peripheral hyperpigmentation, 

peripheral pigment network; (C) Central keratotic plug, white irregular halo surrounding the lesion, peripheral erythematous zone, periph-

eral hyperpigmentation, peripheral striation, peripheral hairpin vessels, dotted and linear vessels, thin scale ring surrounding the lesion; 

(D) Central keratotic plug, white irregular halo surrounding the lesion, peripheral erythematous, altered hair shaft; (E) Central keratotic plug, 

thin scale ring surrounding the lesion, Peripheral erythematous zone, dotted and linear vessels; (F) Central keratotic plug, white irregular 

halo surrounding the lesion, peripheral erythematous, altered hair shaft, dotted and linear vessels; (G) Central keratotic plug, thin scale ring 

surrounding the lesion, peripheral erythematous zone, dotted and linear vessels; (H) central keratotic plug, white irregular halo surrounding 

the lesion, pigment network-like area, altered hair shaft.
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important to consider and question patients in terms of con-

comitant systemic diseases (Table 4) [15,16,33-35]. In our 

study, 84.21% of the patients had at least one concurrent 

systemic disease; the most common diseases include diabetes 

mellitus, hypertension, and cardiovascular diseases.

Kawakami et al reported that diabetic microangiopa-

thy may be a triggering factor for APD and theorized that a 

combination of trauma and dermal necrosis due to decreased 

blood flow secondary to diabetic microangiopathy may be 

an important factor in the pathogenesis of APD [15]. Dia-

betic complications such as neuropathy, nephropathy, and 

retinopathy are suggestive of diabetic microangiopathy [15]. 

All these point to the need to evaluate diabetic patients with 

APD in terms of diabetic complications. In this study, we ob-

served 62 patients with type 2 diabetes mellitus, 38.70% of 

whom had diabetes-related complications. The mean HbA1c 

level was 7.70% (4.4% - 16.4%). Our findings also support 

the diabetic microangiopathy theory.

Morton et al observed APD patients with chronic kid-

ney disease and theoretically explained skin changes sec-

ondary to renal failure, such as calcium microdeposition in 

the dermis, may lead to inflammatory response and connec-

tive tissue degradation, which can be observed in the APD 

pathogenesis [16]. In our study 17.89% of the patients had 

chronic kidney disease, and 64.70% of these patients were 

on hemodialysis.

Malignancies are one of the commonly detected comor-

bidities in APD patients [32,33]. In our study, 16.84% of 

the patients had a history of malignancy; colorectal cancer 

(31.25%), hematologic malignancies (25%), and hepatocel-

lular cancer (18.75%) were the most common accompany-

ing malignancies. Singh et al published a patient with APD 

associated with mediastinal synovial sarcoma [32]. Increased 

TGF-ß3 has been shown in APD skin specimens, and mesen-

chymal stem cells secrete growth factors such as TGF-ß3. It 

is theorized that cytokines such as TGF-ß3 may be a connec-

tion between APD and mesenchymal tumors [32].

Similar to our observation in our patient cohort, patients 

with APD may also have concurrent conditions such as hy-

pothyroidism, infections, and pulmonary, hepatobiliary, and 

rheumatological diseases, all of which are thought to have a 

role in the pathogenesis of the disease [33,35].

Various factors are believed to trigger APD, including 

medicines, pregnancy, trauma, and scabies [18,26]. APD 

cases secondary to the use of tyrosine kinase inhibitors, tu-

mor necrosis factor-α (TNF-α) inhibitors, VEGF inhibitors, 

and epidermal growth factor receptor (EGFR) inhibitors 

have been published [18,24-26]. Gilaberte et al reported a 

PF after TNF-α inhibitors (infliximab) treatment in a patient 

with rheumatoid arthritis [25]. There are several theories 

about how TNF-α inhibitors contribute to the pathophys-

iology of APD, including the idea of blocking TNF-α may 

differentiate it from prurigo nodularis, granuloma annulare, 

sarcoidosis, and infections [1,2,4].

Recently, Wang et al published a study on dermoscopic 

analysis of APD lesions in 39 patients and determined cen-

tral homogeneous structureless area, dotted and linear ves-

sels, and white halo periphery at the lesion among the most 

common characteristics of APD lesions [12]. In our study 

central keratotic plug, white halo surrounding the lesion, 

and peripheral erythematous zone were the most commonly 

observed dermoscopic features, also dotted, linear, hairpin, 

and glomerular vessels were detected. Elmas et al evaluated 

60 lesions from 7 patients and identified the histopathologic 

counterpart  of the dermoscopic analysis [13]. The central 

yellow-brown structureless area corresponded to the central 

keratin crust, peripheral white rim to invaginating epider-

mal hyperplasia, white structureless area to fibrotic collagen 

accumulation in the dermis, peripheral dotted vessels to su-

perficial dilated vessels, and brown reticular lines to hyper-

pigmented basal keratinocytes [13]. Dermoscopy may be an 

alternative diagnostic tool in APD patients.

The pathogenesis of the disease is still unclear, and sev-

eral factors have been identified. Vasculopathy, hypoxic 

conditions, and superficial trauma in genetically suscep-

tible individuals can trigger necrobiosis of collagen fibers 

in the dermis and result in transepidermal elimination of 

these fibers, which is the main component of the disease. 

Additionally, increased toxic metabolites, oxidative stress, 

and advanced glycation end products may cause collagen 

cross-linking and abnormal collagen formation. Akoğlu et 

al investigated receptors of advanced glycation end products 

in the biopsy materials from APD patients and compared 

them with the healthy control group, and observed over-

expression of receptors in endothelial cells, fibroblasts, and 

inflammatory cells of the dermis in APD patients [8]. Also, 

to understand the molecular pathogenesis of the disease, 

Gambichler et al analyzed lesional and perilesional CD34, 

matrix metalloproteinase-1 (MMP-1), tissue inhibitor of 

metalloproteinases-1 (TIMP-1), transforming growth fac-

tor-ß3 (TGF-ß3) levels [14]. Compared to perilesional skin, 

endothelial cells showed decreased CD34 immunoreactivity 

that indicates vascularization defect of lesions and also in-

creased TGF-ß3, MMP-1, and TIMP-1 activity that can be 

associated with altered extracellular matrix metabolism has 

been detected in the lesional skin [14]. TGF-ß overexpression 

also has roles in fibrosis, case reports of concomitant APD 

and diseases characterized by fibrosis have been published. 

TGF-ß may be effective both on tissue fibrosis and tissue 

remodeling on APD [17]. In this study, we detected one APD 

patient with pulmonary fibrosis.

Because APD is frequently associated with systemic co-

morbidities such as diabetes mellitus, chronic kidney dis-

eases, malignancies, and endocrinological diseases, it is 
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cause fibronectin accumulation, which may contribute by 

stimulating epithelial migration and proliferation [25]. In 

our study, we observed one patient under etanercept treat-

ment for ankylosing spondylitis presenting with generalized 

pruritic lesions and diagnosed with APD after histopatho-

logic analysis.

Healy et al and Eriyagama et al. reported pregnant pa-

tients with pruritic skin lesions with APD diagnoses [19,20]. 

We observed a patient who developed APD after pregnancy. 

APD should be considered among the pruritic pregnancy 

dermatosis.

Various APS case reports following scabies have been 

published. Intense scratching during scabies infection can 

cause superficial skin microtrauma and transepidermal 

elimination of dermal materials [22,23]. In addition to case 

reports of APD occurring following scabies, 7.36% of the 

patients in our study had scabies history of previous scabies 

infection.

One of our patients with hypothyroidism and coronary 

artery disease developed RPC one month after the second 

dose of CoronaVac (Sinovac) vaccine. Another patient with 

known coronary artery disease, hypertension, and diabe-

tes mellitus had RPC two months after the second dose of 

CoronaVac (Sinovac) vaccine. SARS-CoV-2 vaccines have 

been linked to various cutaneous manifestations such as li-

chen planus, bullous pemphigoid, psoriasis, and cutaneous 

vasculitis [27-30]. So far, no cases of APD have been reported 

after SARS-CoV-2 vaccines. Considering the comorbidities 

of these patients it is difficult to build such a relationship 

between APD and SARS-CoV-2 vaccines. Immune dysregula-

tion and increased cytokine levels triggered by viral compo-

nents and adjuvants of SARS-CoV-2 vaccines may take part 

in the pathogenesis of APD.

Treatment of APD may be challenging, sometimes it may 

require a combination of therapies. Treatment modalities 

include topical-intralesional-systemic steroids, antihista-

mines, topical-oral retinoids, and phototherapy [36]. While 

choosing treatment the accompanying systemic diseases 

should be considered. Additionally, new medicines such as 

allopurinol, and dupilumab should be considered for the 

treatment of resistant patients. As in other reports in the lit-

erature, topical steroid and antihistamine combination was 

the most common treatment in our study (Table 5) [10].

In the literature and treatment guidelines, photother-

apy has been recognized as one of the effective treatment 

options for APD [37,38]. Mechanisms of antipruritic effects 

of phototherapy include mast cell suppression, and reduced 

epidermal nerves decreasing TGF-β expression, which is im-

portant in APD pathogenesis. UV light may exert its effects 

by inhibiting neutrophil infiltration, which is characteristic 

in the early stage of APD, or neutrophils secretion of MMP 

that is involved in APD by digesting the extracellular matrix 

and destroying the basement membrane [37].

Systemic retinoids are one of the options in APD treat-

ment, in our study acitretin was used in four patients, one 

of them (25%) had a complete response, however, three pa-

tients had a partial response.

Allopurinol recently has shown success in APD treat-

ment in the case reports. Allopurinol may be effective in APD 

treatment via decreasing oxygen-free radicals, crosslinking 

of collagen fibers secondary to advanced glycation, and skin 

necrosis by inhibition of the xanthine-oxidase enzyme [39-

43]. In our study, allopurinol was used in one patient with 

chronic kidney disease, congestive heart failure, hyperurice-

mia, and diabetes mellitus after treatment complete regres-

sion of APD lesions was observed.

The limitation of this study is its retrospective design. To 

the best of our knowledge, this study is the longest-term and 

largest case series in the literature.

Transepidermal elimination of dermal connective tissue 

components is a feature of APD and the disease usually pres-

ents with pruritic papules and nodules with central keratotic 

crust or plug. Various factors like medicines, trauma, preg-

nancy, and scabies can be the etiological agent of the disease. 

Table 5. Treatments and outcomes of the patients

Treatment (N) Complete Response Partial Response No Response

Topical Corticosteroids and Antihistamines (79) 25.31% 43.03% 31.64%

Systemic Steroids (30) 23.33% 36.66% 30%

Phototherapy (23) 26.08% 56.52% 17.39%

Systemic Retinoids (4) 25% 75% -

Omalizumab (2) - 100% -

Topical Dapsone (2) - - 100%

Topical Retinoids (2) - 100% -

Topical Calcineurin Inhibitors (2) - 50% 50%

Methotrexate (1) - 100% -

Allopurinol (1) 100% - -
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Although the etiology of the disease is still unclear, several 

theories such as vasculopathy, hypoxia, superficial trauma, 

and oxidative stress have been put out to explain it. The di-

agnosis of APD requires a clinical examination, histological 

investigation, and dermoscopic analysis, which may also 

be useful. APD is usually accompanied by systemic comor-

bidities. There are several topical and systemic medications 

available for APD, however, sometimes the therapy might 

be challenging. The clinical, histopathological, dermoscopic, 

and therapeutic features of 95 patients were examined in this 

study. Future case reports and studies can help us in identify-

ing the characteristics of APD.
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