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/Abstract

biological treatments and gene mutations.

Acrodermatitis continua of Hallopeau (ACH) is a rare, sterile pustular psoriasis variant refractory to many conventional
treatments. The eruption typically occurs after local trauma or infection; other etiologies include neural, inflammatory,
and genetic causes. Herein, we reported a single case of a 61-year-old patient with ACH that was successfully treated with
guselkumab for 76 weeks. At first, the patient was misdiagnosed with onychomycosis. Due to the worsening of nail lesions, the
patient was admitted to our hospital. Subungual pustules were observed, and multiple cultures of the pustules were all negative.
Thus, a diagnosis of ACH was made. The patient was treated with 100 mg guselkumab post admission. Four weeks after the
first infusion, the patient showed minimal improvement; eight weeks after the second infusion, the patient showed clinical
improvement and was still under treatment. Meanwhile, whole exome sequencing was performed for our patient, revealing no
rare coding variant in IL36RN, CARD14, or AP1S3. This case report is associated with a review of recent data on ACH with
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Introduction

Acrodermatitis continua of Hallopeau (ACH) is a rare
condition that was first described by Henri Hallopeau in 1890.
It is characterized by sterile pustules on the distal phalanges of
the fingers and toes. [1] Continuous inflammation results in
severe finger and toe damage, onychodystrophy, and sometimes
anonychia and osteolysis. Histological findings usually show
the formation of neutrophilic pustules, degenerative changes in
epidermal cells, and moderate lymphohistiocytic infiltration.
[2] Due to the overall rarity of ACH, larger clinical studies of

high methodological quality are not available. Previous studies
suggested using multiple therapies, including topical ointments,
photochemotherapy, methotrexate, systemic retinoids, cyclosporin
A, and biologics for ACH. [3] Among them, biologics appears
to be the most effective approach. However, the longer-term
effects of this agent are still not fully understood. [4-6] herein, we
reported a single case of a 61-year-old patient with ACH that was
successfully treated with guselkumab for 76 weeks.

Case Report

A 61-year-old male with no personal or known family history
ofpsoriasis had recurrent episodes of redness, swelling, and purulent
discharge on all fingers and toes with progressive degeneration of
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the nails. Despite negative findings on bacteriological/mycological
examinations at another dermatological center, the patient was
treated with local antibacterial and antifungals in April 2020 and
then with oral litraconazole (200 mg bid) for 7 days every-four-
weeks for 3 months. The patient monitored the evolution of the
disease for over half a year, after which he consulted our clinic in
September 2020. Cutaneous clinical picture, erythema, pustules,
and crusting were observed on the soles of the feet. The diagnosis
of eczema was considered and was administered local steroids and
oral antihistamines.

In November 2020, onychodystrophy was observed with
frank pustules present in the nail’s bed and the feet’ soles (Figure
la-c). The patient reported the maximum score on a 10-point pain
visual analog scale (PAIN VAS).

Before starting treatment, echographic examination showed
moderate enthesitis with effusion. Remarkable nail dystrophy was
detected with the disappearance of the anatomical space between
cuticle and lunula. Complete laboratory and instrumental tests,

including chest X-ray, electrocardiogram (ECG), complete blood
count, complete liver profile, creatinine, autoantibodies (ANA,
anti-dsDNA, ENA, LAC, anti-cardiolipin, anti-citrulline) showed
a C-reactive protein (CRP) level of 1.3 mg/L and an erythrocyte
sedimentation rate (ESR) of 17 mm/h. No other abnormalities
were noted. Whole exome sequencing was performed, revealing
no rare coding variant in IL36RN, CARD14, or AP1S3.

In early December 2020, the patient was given the following
treatment: guselkumab (GUS) at a dose of 100 mg at weeks 0/4
and then 100 mg every 8 weeks. The patient showed an important
reduction of discomfort and pain after 4 weeks, experiencing
marked improvement in the skin and nails lesions from 6 weeks
(Figure 1d-f). Also, a second echographic examination showed a
reduction of the size of the dystrophic nail and reappearance of the
anatomical space between the cuticle and nail lunula.

After 76 weeks of GUS treatment, the patient’s clinical
picture was resolved and the nail lesions showed almost complete
resolution.

Figure 1. Clinical presentation of ACH before and after GUS treatment. (a, b, ¢) multiple subungual and palmoplantar pustules on the
day of admission. (d, e, f) significant improvement of the pustules two weeks after the second infusion.
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Discussion

ACH is a variant of pustular psoriasis with limited effective
treatment options. Topical treatments (topical steroids, calcipotriol,
topical tacrolimus) are classically prescribed as first-line therapy;
systemic treatments such as acitretin (ACI), methotrexate (MTX),
or cyclosporin (CyA) can be effective in some cases. [2, 7]
However, the lack of treatment guidelines reflects the rarity of the
disease and the challenges in management. In recent years, many
biologics have been used for the treatment of ACH, and the results
are encouraging. In Japan, Christian et al. identified 39 patients
with ACH from five university medical centers and analyzed
disease characteristics and treatment experience, which is also
the largest case series of patients with ACH investigating patient
characteristics and treatment outcomes in a real-world setting. The
mean age of ACH onset was 54.4 years, and 22 (56.4%) patients
were female. Among non-biologics, the excellent response was
noted in 21.1% (4/19) of treatment courses with MTX, followed
by ACI (13.3%; 2/15). For biologics, GUS (excellent response:
100%; 2/2), secukinumab (SEC) (excellent response: 42.9%; 3/7)
and adalimumab (ADA) (excellent response: 20.0%; 2/10) were
most efficacious [8].

To further evaluate treatment outcomes of biologics in
patients with ACH, we conducted an electronic literature search
to identify studies, case reports, and case series of ACH treated
with biologics. The female/male ratio was close to 1:1; the age
of ACH onset ranged from 6 to 85 years old, with a mean age
of 47.0 years. Among 44 patients, 5 patients developed the first
episode by 18 years of age, and 39 patients after 18. Nine patients
had a family history of psoriasis or a history of psoriasis vulgaris
(PsV). There were also 10 patients (22.7%) with arthritis, while 11
patients (26.2%) had a history of smoking.

In 2004, successful treatment of ACH with infliximab (INX)
was first reported in a 54-year-old woman following 23 monthly

infusions of INX. [9-22] Since then, anti-tumor necrosis factor
(TNF) a biologic therapy has been used in a number of such cases.
This review included 40 patients who were treated with one or
more biological anti-TNF o drugs (18 with etanercept (ETA), 26
with ADA, and 18 with INX), where the effectiveness of anti-
TNF a drugs was 53.2% (50% with ETA, 57.7% with ADA, and
50% with INX). A total of 62 systemic treatment courses were
analyzed, with ADA monotherapy as the most common therapy
(32.3%). Anti-TNF treatments were reported to induce or maintain
remission in 32 cases. Of note, in 1 patient treated with ETA, there
was a rapid loss of efficacy (within 4 months) after initial clearance
of the lesions when ETA was decreased from 100 mg weekly to 50
mg weekly. [9] In 2 patients treated with ADA, A 43-year-old man
with a half-a-year history of ACH showed an excellent response to
ADA 40 mg every two weeks but did not respond after 1 year of
ADA treatment; [23] while a woman with a 1-year history of PPP
and a 3-year history of PsA showed an excellent clearance of the
lesions after an initial loss of efficacy when ADA was increased
from 40 mg every 2 weeks to 40 mg weekly. [24-49] In 2 patients
treated with INX, the treatments had to be discontinued because of
the development of high antinuclear antibody titers (ANA).20, 42
One of these patients received ADA at 40 mg on a weekly basis
in addition to acitretin 50 mg daily. After one month, a dramatic
improvement was observed, and the condition remained very
well controlled. In 11 cases, clearance was achieved following a
combination of a variety of systemic treatments (MTX, ACI or
CyA). In 8 reported patients, a second-line anti-TNF treatment
was efficient after failure or loss of efficacy of another anti-TNF a.
One of these patients was a 9-year-old girl with a 3-year history of
ACH, who did not respond to etanercept 50 mg when given twice
weekly but showed an excellent response within 8 weeks to ADA
40 mg every two weeks. [4] Finally, there were 3 patients with
ACH refractory to the 3 available anti-TNF a treatments. Details
of the cases summarized below are presented in (Table 1).
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Age
Authors (year)/Sex Dosage
Adas A et al’® 61/M ETA effective at 100mg weekly for 3 months, ETA ineffective after 1 month of decrease to 50 mg weekly
Saunier J ef al.1° 53/M ADA ineffective at 40 mg every 2 weeks for 4 months; ETA ineffective at 50 mg twice/week + ACI 35 mg/day
’ for 8 weeks; INX ineffective at 5 mg/kg + MTX 10 mg/week for 3 months
Puic L et al.! 72/F ETA success, 10 months of treatment, 50 mg twice/week; ADA success, 3 months of treatment, 80 mg at week
& ’ 0, 40 mg at week 1, and then 40 mg every 2 weeks.
Thielen AM et 64/M Failure of induction therapy on INX 5 mg/ kg at weeks 0, 2, and 6. ETA success, 9 months of treatment, 25 mg
al.l? twice/week.
Adisen E et al.® 40/M ETA ineffective at 25 mg twice weekly for 1 week, then 50 mg twice weekly for 11 weeks
Welssillasr Eet 50 /F ETA success, 9 months of treatment, 25 mg twice/week
Kazn;ilﬁ Ket 65/M ETA success, 12 weeks of treatment + ACI
Bonish B et al. '¢ NA/NA ETA success
Sllpa-:lr?}l Net 24/F ETA success, 6 months of treatment + ACI
N1kk3sl§\F ot 74/M ETA success, 12 weeks of treatment, 50 mg twice/week + ACI 50 mg/day
Rubio C et al.'? 60/F ETA ineffective INX success, 32 months of treatment, 5 mg/kg at 0, 2, and 6 weeks, followed by maintenance
' doses at 8-week intervals+ ACI 0.25mg/kg + prednisone 10 mg daily for the first 2 weeks
INX Success, 5 mg/kg at 0, 2, and 6 weeks, followed by maintenance doses at 8-week intervals, discontinued at
20 > s £ 5 N
Ahmad K et al. T8/E 40 months because of high ANA titre development
DinV et al4 /F ETA ineffective at 50 mg twice weekly for 3 months ADA success, 12 months of treatment, 80 mg at week 0,
’ 40 mg at week 1, and then 40 mg every 2 weeks
Mang R et al.? 58/M INX success, 23 months of treatment, 3 mg/kg at week 0, followed by 4 mg/kg at 4-week intervals.
Okumo K et al.2* 20/M INX success, 48 months of treatment, 5 mg/kg at 0, 2, and 6 weeks, followed by maintenance doses at 8-week
) intervals + MTX 6 mg/week
Okumo K et al.? 55/F INX success
Kioka M et al.2* 29M INX success, 18 months of treatment, 5 mg/kg at 0, 2, and 6 weeks, followed by maintenance doses at 8-week
' intervals
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Georgakapoulos 68/M INX success, 6 months of treatment 5 mg/kg at weeks 0 and 2. Followed by maintenance doses at 8-week
JR et al.25 intervals + cyclosporine 200 mg twice daily for weeks 0 and 2
Di Ce(t)sﬁ Izlﬁzo L 53/M ADA success, 40 weeks of treatment, 40mg every 2 weeks
Di Ce(:S;f ?620 L 62/F ADA success, 3 months of treatment, 40mg every 2 weeks
CrOW;TZFL ot 66/F ADA success, 7 months of treatment, 80 mg at week 0, and then 40 mg every 2 weeks
Sopkovich JA
ot al 2* 79'M ADA success, 1 months of treatment, 80 mg at week 0, 40 mg at week 1, and then 40 mg every 2 weeks
INX ineffective: 5 mg/kg at 0, 2, and 6 weeks, followed by maintenance doses at 8-week intervals + MTX 10
Ryan C et al.” 72/F mg/week for 13 weeks ETA ineffective: 50 mg twice/week + cyclosporine 5 mg/kg/day ADA success, for 12
months of treatment 40 mg weekly, after 7 weeks of decrease to 40 mg every 2 weeks
Rvan C et al.* 61/F ETA ineffective: 50 mg twice/week + MTX 15 mg/week for 4 months Success on ADA on 40 mg/week for 44
Y ' weeks; after 44 weeks ADA dosage decreased to 40 mg every 2 weeks + cyclosporine 3 mg/kg/day
Ryan C et al.” NA/F ADA ineffective at 40 mg every 2 weeks for 13 weeks, Effective after 10 weeks of increase to 40 mg weekly
for 25 months
. . . - . . N
Lutz V et al.® 50/M ETA ineffective, for 3 months INX ineffective + MTX 20 mg/week ADA ineffective at 40 mg every 2 weeks
MTX 20 mg/week
ADA without efficiency, 40 mg every 2 weeks (treatment period not provided) ETA effective at 50 mg weekly
Palacios-Alvarez 67/M + MTX 15 mg/week, Ineffective after 7 month of ETA treatment INX effective at 5 mg/kg every 8 weeks +
Tetal.31 MTX 17.5 mg/week, and then 5 mg/ kg every 6 weeks after 4 months, discontinued at 6 months because of an
infusion reaction.
Sml:ZY?zLM 53/F INX ineffective, 5 mg/kg at weeks 0,2 and 6 weeks
Miller AC et al.* 31/F ADA without efficiency
Bard:lz 241 Fet 43/ M ADA effective, 40 mg in week 0/1, and then every 2 weeks, Ineffective after 1 year of ADA treatment
Caputo F et al.* 68/M ADA success, 2 months of treatment, 160 mg at week 041 80 mg at week 2, and 40 mg weekly beginning at week
Conti A et al.3 75/F ADA success, 4 weeks of treatment, 80 mg at week 0, 40 mg at week 2, and 40 mg every 2 weeks + prednisone
25 mg/day
Inoue S et al.?’ 15/F ADA ineffective, 16 weeks of treatment, 80 mg every 2 weeks
Lefkir S et al.’ 26/M ADA success, 12 months of treatment, 40 mg every 2 weeks + MTX 20 mg/week
Mlla;:}l\l%ad N 60/M INX without efficiency ADA without efficiency
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Mueller RB et

al 20/F ADA success, 40 mg every 2 weeks + prednisolon 30 mg/day, and then decrease to 5 mg/day after 4 weeks
Megna M et al.*° 15/F ADA biosimilar success, 9 months of treatment, 40 mg every 2 weeks
Samotij D et al.* 72/F ADA without efficiency INX success, 2 weeks of treatment, 5 mg/kg + ACI 50 mg/day, and then decrease to 35
INX success, 3 infusions of treatment, discontinued at the fourth infusion because of a severe urticarial reaction
Tobin AM et al.# S5/F with high ANA titre development ADA success, 40 mg weekly + ACI 50mg/day, and then decrease to 35 mg/

ACI: Acitretin; ADA: Adalimumab; ANA: Antinuclear antibody; ETA: Etanercept; F: Female; INX: Infliximab; M: Male; MTX: Methotrexate.

Table 1: Summary of ACH cases treated with TNF-blocking agents.

Furthermore, 21 patients were treated with biologic non-anti-TNF a drugs. A total of 30 systemic treatment courses were analyzed
with SEC monotherapy as the most common therapy (42.9%), where the effectiveness of non-anti-TNF o drugs was 52.4% (66.7%
with SEC, 62.5% with UST, and 60% with ixekizumab (IXE)). Non-anti-TNF a drugs were reported to induce or maintain remission
in 20 cases (SEC: 6; UST: 5; IXE: 3; brodalumab: 3; risankizumab: 1; GUS: 1; anakinra: 1). Among 2 patients treated with the IL-1
inhibitor, anakinra, there was 1 case report of UST-resistant ACH reporting rapid improvement with anakinra, [30] and conversely,
another report of a failure to anakinra with subsequent response to UST. [10] The two patients were also refractory to the 3 available
anti-TNF a treatments. There were 3 patients treated with the IL-17-receptor A inhibitor, brodalumab. [34, 38, 50] Although they all
showed excellent responses, Milani-Nejad et al. reported the case of a patient whose ACH was refractory to the 2 available anti-TNF
a treatments (INX and ADA), the 2 available anti- IL-17 treatments (SEC and IXE), UST, and GUS. Anti-IL-23 had been reported to
induce remission in 4 patients (GUS: 3; risankizumab: 1). [8, 51] Although treatment was unsuccessful in 1 case with GUS38 and the
literature on GUS treatment of ACH is limited by sample size, GUS showed an excellent response that aligns with our patient. Details

of the cases summarized below are presented in (Table 2).

Authors Age (vear)/
Sex
Anakinra ineffective at 100 mg daily for 7 weeks UST success, 12 months of treatment, 45mg at week 0 and
Saunier J et al.' 53/ M 4, followed by every 12 weeks, Updated to 90 mg every 12 weeks + ACI 30 mg/day after 1 year of UST
Lutz V et al 5o/M UST 1n§ffectlve + ACI 50 mg/day + colchicine 1 mg/day Anakinra success, 5 months of treatment, 100mg
daily with ACI 50mg/day.
Adas A et al.® 61/M UST success, 18 months of treatment, 45mg at week 0 and 4, followed by every 12 weeks, updated to 90 mg
every 8 weeks.
Georgakapoulos . .
IR et al 25 68/M UST ineffective, for 6 months of treatment, 90mg every 8 weeks.
Adisen E et al.® 50/M UST success, 90 mg at week 0, then 45 mg at weeks 4, and then every 12 weeks.
Palacios-
Alvarez [ et 67/M UST Success, 21 months of treatment, 45 mg at week 0/4, followed by 45 mg every 12 weeks.
al.31
Cymerman RM NA/F UST success, 7 months of treatment, 45mg at week 0/4, and then 90 mg every 12 weeks after the second
et al.43
Baron JA et al.* 42/F SEC success, 1-time treatment one 300 mg injection.
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a(iilsluzzo Met 27/F SEC success, 1 year of treatment, 300 mg at weeks 0/1/2/3/4 and then 300 mg every four weeks.

Smirnova LM

ctal® 53/F SEC success, 8 weeks of treatment, 300 mg at weeks 0, 1, 2, 3, then 300 mg monthly.

Balestri R et

al 46 43/M SEC success, 10 months of treatment, 300 mg at weeks 0/1/2/3/4, and then 300 mg every four weeks.

Inoue S et al.’’ 15/F SEC success, 8 months of treatment, 300 mg every 4 weeks.

Muggli D et .

al¥? 87/M SEC success, 6 weeks of treatment, 300 mg in weeks 0, 1, 2, 3, 4 and then every 4 weeks.

Bardazzi F et 3M SEC ineffective 300 mg in weeks 0, 1, 2, 3, and 4, then 300 mg every 4 weeks for 1 year Brodalumab

al.>* success, 12 months of treatment, 210 mg in weeks 1, 2, 3 and then 210 mg every 2 weeks.

Z[g}ler ACet 31/F IXE success, 3 months of treatment, 80 mg at week 0, and then 80 mg every two weeks.

aBlaf; ista Tet 31/F IXE success, 7 months of treatment, 160 mg at week 0, and then 80 mg every two weeks.

Pilz AC et al 60/F IXE success, 3 months of treatment, 160 mg at week 0, 80 mg every 2 weeks, and then 80 mg every 4 weeks
after 12 weeks

Langer N et al.*° 60/F SEC without efficiency IXE without efficiency GUS success, 10 months of treatment.

Langer N et al.*° 67/ M Risankizumab success, 6 months of treatment.

Milani-Nejad N 60/M UST without efficiency SEC without efficiency IXE without efficiency GUS without efficiency. Brodalumab

et al.’® success, 6 months of treatment, 210 mg in weeks 0, 1, 2 and then every 2 weeks.

Passante M et .

als! 37/F Brodalumab success, 6 months of treatment, 210 mg in weeks 0, 1, 2 and then every 2 weeks.

ACT: acitretin; ADA: Adalimumab; CyA: Cyclosporin; F: female; GUS: guselkumab; IXE: ixekizumab; M: male; MTX: Methotrexate;

SEC: Secukinumab; UST: Ustekinumab.

Table 2: Summary of ACH cases treated with non-TNF-blocking agents.

ACH is a rare localized pustulosis involving the digits and
nails. It remains controversial whether ACH is an independent
disease or a localized form of generalized pustular psoriasis (GPP).
Variants in many genes have been identified to be involved in the
pathogenesis of ACH.

In their study, Setta-kaffetzi et al. sequenced the four IL-
36RN coding exons in 9 ACH and identified recessive variants
in 2/9 ACH patients, including a 38-year-old woman carrying
p-Argl02Trp/p.Serl13Leu variants and a 77-year-old woman
carrying p.Serl13Leu variant. [52] In another paper, which
included 28 patients with ACH, the mean age of ACH onset was
51.8 £ 20.4 years, of whom 13 (46.4%) had a history of PV. The
proportion of IL-36RN mutations in patients with ACH was 18.2%,

and the proportion of AP1S3 mutations was 7.1%. [53] Yet, some
ACH patients with IL-36RN mutations had a history of GPP or
a family history of GPP. For example, Abbas O et al. identified a
homozygous missense mutation ¢.338C>T (p.Serl13Leu) in the
IL36RN gene in a male patient with ACH, as well as in his sister
who had a history of GPP.7 IL-36RN mutations were also found
in 3 Chinese patients with ACH, all of whom had a history of GPP
[54].

Our experience suggests that guselkumab could be an
effective therapeutic option for patients with ACH, although the
efficacy of biotherapies in ACH of the extremities is far from the
promising results observed in plaque psoriasis. However, different
results of biological therapy illustrated the different molecular
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and gene expressions between PV and ACH. In the present
study, whole exome sequencing revealed no rare coding variant
in IL36RN, CARDI14, or AP1S3, which usually occur in GPP
patients. Therefore, future research should address the relationship
between ACH and GPP.
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