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Treatment and molecular profiling of
acrodermatitis continua of Hallopeau during
pregnancy using targeted therapy
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INTRODUCTION
The etiology and pathogenesis of acrodermatitis

continua of Hallopeau (ACH), a form of localized
pustular psoriasis, remain poorly understood.1

Despite the availability of several treatment op-
tions, patients with ACH often have an insufficient
response to therapy. No standardized guidelines,
including disease severity score, have been devel-
oped for ACH management, and molecular
profiling of ACH has yet to be established.
Therefore, the development of more optimal and
personalized therapeutic options with novel mech-
anisms of action is an urgent medical need. In this
report, we evaluate the efficacy and molecular
profile of antieinterleukin (IL)-23p19 (guselkumab
[Tremfya, Janssen]) and antietumor necrosis factor-
alfa (TNF-a) (certolizumab [Cimzia, UCB]) therapy
for the treatment of severe ACH before and during
pregnancy.
CASE REPORT
A 23-year-old woman of the Arabian Peninsula

origin presented with erythematous, edematous, and
painful digits. The patient reported a pain score of 8
out of 10 in all 20 digits. Dermatologic examination
revealed a severe erythemato-squamous, psoriasi-
form, pustular eruption surrounded by a hyperemic
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area affecting the terminal phalanges of all digits
(Fig 1, A and D). The clinical findings supported the
diagnosis of ACH. X-rays of the hands and feet did
not reveal any bone or articular abnormalities. The
results of gram stain and potassium hydroxide
preparation were negative. Sanger sequencing did
not reveal a mutation in ACH-associated IL36RN and
AP1S3 candidate genes.2-5 All other routine labora-
tory findings were within normal ranges, and meth-
otrexate therapy (25 mg weekly) was initiated. In a
follow-up examination after 3 months, the patient
showed only a minimal response to treatment with
methotrexate. A class 4 topical steroid (clobetasol
dipropionate) under occlusion and systemic pred-
nisolone (1 mg/kg start, 0.5 mg/kg maintenance
dose) were tried for 1 month without benefit.
Considering recent publications promising success
in the treatment of ACH with antieIL-17 therapy, we
initiated therapy with the IL-23 subunit a (p19
subunit) inhibitor guselkumab, which blocks both
IL-23 and IL-17 release.6 Guselkumab was
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Fig 1. A 23-year-old womanwith acrodermatitis continua of Hallopeau presented with marked
erythema, edema, slight scaling, crusting, nail dystrophy, and severe pain involving all (A)
fingernails and (D) toenails. B and E, Presentation after 12 weeks and (C, F) 36 weeks of
certolizumab treatment.
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introduced according to the protocol for plaque
psoriasis (100 mg subcutaneously). The patient had
an excellent response (90% improvement) at week
12 (3 doses) (Fig 1, B and E ). Guselkumab was
continued with no adverse events, relapse, or need
for additional treatment. During the 12th week of
treatment, the patient reported being in the fourth
week of pregnancy.

Therefore, guselkumab treatment was stopped,
and because antieTNF-a was the only Food and
Drug Administrationeapproved biologic treatment
of choice during pregnancy, certolizumab treatment
was initiated. The patient continued to show remark-
able improvement with respect to lesions and pain
score (Fig 1, C and F ) while receiving certolizumab
(400 mg subcutaneously/every other week for
1 month, 400 mg subcutaneously/month mainte-
nance). At 18-month follow-up, the patient had
given birth without complications on the due date.
During follow-up visits, she showed sustained
improvement, no signs of active disease, and only
discrete residual erythema. With the patient’s
agreement, it was decided to switch back to gusel-
kumab, which produced an excellent response and
reduced more effectively identified key disease-
associated cytokines (Fig 2, B).

Cytokine and proteomics profiling of plasma
samples confirmed the efficacy of the initiated
antiinflammatory biologic therapy. Proteomics anal-
ysis identified therapy-dependent down-regulation
of unique proteins belonging to inflammation-
associated functional pathways, including comple-
ment activation, lipoprotein metabolism, and innate
immune and acute inflammatory responses (Fig 2,
A). Cytokine profiling showed a therapy-dependent
decline in plasma levels of the immune response
mediators IL-36-g, IL-6, and TNF-a (Fig 2, B).
Notably, IL-8 plasma levels were affected by gusel-
kumab but not by certolizumab treatment (Fig 2, B).

DISCUSSION
ACH is a difficult-to-treat, poorly understood sub-

type of pustular psoriasis.1 Treatment of ACH patients
with antieTNF-a has had conflicting results.



Fig 2. A, Proteomic signatures and (B) cytokine profiles of patient plasma during therapy. Box
plots represent the fold change of differentially regulated proteins (na€ıve vs guselkumab)
involved in different biologic processes. Proteins associated with active pathways in psoriasis
were found to be significantly down-regulated (fold change range of �2.0 to �6.0). AHSG,
Alpha-2-HS-glycoprotein (fetuin-A); APO, apolipoprotein; IGHG1, Ig gamma-1 chain C region;
IGHM, Ig � chain C region; IGKC, Ig k chain C region; IL, interleukin; KNG1, kininogen-1; N.D.,
not detected; ORM1, alpha-1-acid glycoprotein 1; TNF, tumor necrosis factor.
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Adalimumab had a desirable effect in ACH.7 Although
ustekinumab was reported to be effective in one
study, the therapeutic dose had to be doubled, and
complete control of ACH was achieved only after the
addition of acitretin.8 Ustekinumab in combination
with cyclosporine and prednisone did not result in
clearance of a highly resistant form of ACH.8

Interestingly, retreatment with ustekinumab after
7 months of interruption resulted in a slower and
poorer response than the initial regimen.9 It is
important to note that assessment of therapeutic
efficacy and comparison of different treatments is
difficult due to the lack of a specific standardized
severity score for ACH. However, a recent multicenter
retrospective study found that TNF blockers and
ustekinumab led to improvement in ACH and might
demonstrate efficacy in a majority of cases.10 In
contrast, certolizumab (anti-TNF) and guselkumab
(anti-IL23p19) have been poorly studied for efficacy
and safety in ACH. Here, we show that the TNF
blocker certolizumab is an effective biologic agent for
ACH during pregnancy. In addition, we show that
guselkumab is a safe and effective biologic agent for
ACH, targeting IL-23p19 without loss of efficacy and
reducing important disease-associated cytokines
(Fig 2, B). Our observations and molecular study add
to the heterogeneity of the pathologic mechanisms of
ACH and demonstrate the effects of guselkumab on
molecular levels of inflammation in ACH, as well as
demonstrating that proteomic profiling may be an
important tool to stratify biologic therapy decisions.

We thank the medical and research staff in the
Dermatology Department of Hamad Medical
Corporation, Dermatology Institute and Translational
Research Institute, Hamad Medical Corporation, Doha,
Qatar.



JAAD CASE REPORTS

VOLUME 16
Al-Khawaga et al 167
Conflicts of interest

Dr Steinhoff is a consultant for Pfizer, Janssen, Eli-Lilly,
Novartis, UCB, Celgene, Galderma, Leo, Sanofi, Galderma,
MenloTx. Sanofi, and Regeneron; has received grants from
Pfizer, Novartis, Leo, and Galderma; and has been a
speaker for Pfizer, Janssen, Eli-Lilly, Novartis, UCB,
Celgene, Galderma, MenloTx, Sanofi, and Regeneron.
Drs Al-Khawaga, Krishnankutty, Sher, Hussain, and
Buddenkotte have no conflicts of interest to declare.

REFERENCES

1. Navarini AA, Burden AD, Capon F, et al. European consensus

statement on phenotypes of pustular psoriasis. J Eur Acad

Dermatol Venereol. 2017;31(11):1792-1799. https://doi.org/10.

1111/jdv.14386

2. Bachelez H. Pustular psoriasis and related pustular skin

diseases. Br J Dermatol. 2018;178(3):614-618. https://doi.org/10.

1111/bjd.16232

3. Twelves S, Mostafa A, Dand N, et al. Clinical and genetic

differences between pustular psoriasis subtypes. J Allergy Clin

Immunol. 2019;143(3):1021-1026. https://doi.org/10.1016/

j.jaci.2018.06.038

4. Tauber M, Bal E, Pei XY, et al. IL36RN mutations affect protein

expression and function: a basis for genotype-phenotype

correlation in pustular diseases. J Invest Dermatol. 2016;

136(9):1811-1819. https://doi.org/10.1016/j.jid.2016.04.038
5. Setta-Kaffetzi N, Simpson MA, Navarini AA, et al. AP1S3

mutations are associated with pustular psoriasis and impaired

Toll-like receptor 3 trafficking. Am J Hum Genet. 2014;94(5):

790-797. https://doi.org/10.1016/j.ajhg.2014.04.005

6. Miller AC, Holland TE, Cohen DJ. Treatment of acrodermatitis

continua of Hallopeau with ixekizumab. J Dermatolog Treat.

2021;32(1):117-119. https://doi.org/10.1080/09546634.2019.16

28170

7. Lefkir S, Slimani S, Brahimi N, Ladjouze-Rezig A. Successful

treatment of acrodermatitis continua of Hallopeau associ-

ated with psoriatic arthritis with adalimumab. Eur J Rheuma-

tol. 2015;2(2):78-79. https://doi.org/10.5152/eurjrheum.2015.

0072

8. Saunier J, Debarbieux S, Jullien D, Garnier L, Dalle S, Thomas L.

Acrodermatitis continua of Hallopeau treated successfully

with ustekinumab and acitretin after failure of tumour necrosis

factor blockade and anakinra. Dermatology. 2015;230(2):

97-100. https://doi.org/10.1159/000367690
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