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Abstract: Acute and recurrent pustulosis (ARP), previously known as actinic folliculitis, superficial
actinic folliculitis or even acne aestivalis, is a rare, underdiagnosed dermatological condition
characterized by the sudden onset of monomorphic pustular eruptions on an erythematous
background localised predominantely on the upper body. While typically associated with sun
exposure, ARP can also be triggered by other factors, such as heat or sweating, underscoring its
multifactorial etiology. We report the case of a 40-year-old woman with ARP, presenting diagnostic
challenges due to overlapping clinical features and the coexistence of atopic dermatitis (AD), an
association not previously documented in the literature. The patient exhibited recurrent pustular
episodes localized on sun-exposed and non-exposed areas, unresponsive to conventional therapies.
Comprehensive microbiological, histopathological, and clinical assessments excluded infectious,
drug-induced, and other inflammatory pustular dermatoses, confirming the diagnosis of ARP.
Importantly, treatment with baricitinib, a Janus kinase (JAK) inhibitor primarily prescribed for AD,
resulted in marked improvement in both conditions, suggesting shared inflammatory pathways. This
therapeutic response highlights the potential role of JAK inhibitors in ARP management, particularly
in cases resistant to standard interventions. This report also proposes the inclusion of heat- and sweat-
induced ARP as a distinct subtype, expanding the understanding of its diverse triggers beyond UV
radiation. Furthermore, it underscores the need for standardized diagnostic criteria and a structured
approach to differential diagnosis, given the condition’s underdiagnosed and often misinterpreted
nature. By shedding light on the clinical and therapeutic aspects of ARP, this case contributes to a
more nuanced understanding of this rare entity and its potential interplay with inflammatory skin
disorders such as AD.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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1. Introduction

Acute and recurrent pustulosis (ARP) is a rare controversial entity, previously described in the
literature as both actinic folliculitis (AF) and superficial actinic folliculitis (ASF). ARP manifests as an
episodic pustular eruption, non-microbial, characterized by multiple pustules arranged on an
erythematous background [1,2]. The association between ARP and atopic dermatitis is unusual and
has not been previously reported in the literature. The positive response of both conditions to
Baricitinib highlights the inflammatory nature of ARP, supporting the hypothesis of a potential
comorbidity with AD.

2. Case Report

We present the case of a 40-years-old Caucasian woman (Figure 1) that was admitted to our
dermatology department in 2022, presenting with multiple monomorphic pustules of small size,
located on an erythematous background, mildly pruritic, mainly localized on the bilateral temporal
region (Figure 1a), forehead (Figure 1b), anterior thoracic region (Figure 1c), bilateral retroauricular
(Figure 1d), anterior cervical region (Figure 1le) and bilateral zygomatic region (Figure 1f).

Figure 1. Multiple small monomorphic pustules localized on the face (a, b, f), as well as on the anterior thoracic

region, retroauricular area, and anterior cervical region (c, d, e).

A thorough medical history revealed that the initial lesions appeared approximately two years
prior, with recurrences occurring three to four times per year. While there was a confirmed history
of sun exposure correlating with the flare-ups, not all episodes were attributable to such exposure.
The hereditary collateral history includes two daughters with atopic dermatitis, one of whom is
currently undergoing systemic biological treatment with Dupilumab. The only personal
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comorbidities worth mentioning are allergic rhinitis, atopic-type skin manifestations, chronic hand
dermatitis, and generalized hyperhidrosis.

Initially, due to its suggestive appearance, we raised the suspicion of acute localized
exanthematous pustulosis (ALEP), which is actually a variant of acute generalized exanthematous
pustulosis (AGEP). However, we were unable to identify any medication or antibiotic to incriminate,
only a positive history of recent sun exposure. It is important to mention that our patient is a
housewife who spends a lot of time gardening in the sun without any form of protection. She reported
that until the age of 38, she had never experienced this type of eruption, despite frequent unprotected
sun exposure.

Given the uncertainty of the diagnosis, we performed extensive blood tests, multiple
bacteriological cultures from the pustules, cutaneous parasitological examination for Demodex and
mycological examination. The blood tests revealed no significant abnormalities, and the
microbiological, mycological and parasitological examinations were negative. The patient was
discharged with a strong recommendation to use topical sunscreen with SPF 50+, oral
photoprotection with capsules based on Polypodium leucotomos, and to wear long-sleeved clothing
and a wide-brimmed hat during sun exposure.

After a year of absence, the patient returned during a significant flare-up, reporting a recurrence
approximately three times during this period, this time without a positive history of sudden sun
exposure. The patient stated that she had strictly followed all our recommendations. Even so, the
patient reported experiencing several episodes of excessive sweating and exposure to excessive heat
during household chores, circumstances that each time led to the onset of a new flare-up. The lesions
were more severe and, most importantly, appeared in previously unaffected areas, including the
abdomen, scalp, and posterior cervical region.

During the same hospitalization, a diagnosis of atopic dermatitis was established, diagnosis that
had been suspected since the first admission. Based on the appearance and location of some of the
lesions (Figure 1b.), the initial differential diagnoses considered were allergic contact dermatitis and
secondary infection of atopic dermatitis lesions. However, these were later excluded by correlating
the clinical presentation (the presence of pustules instead of vesicles) with the fact that the pustules
were non-microbial.

We also performed a skin biopsy (Figure 2) that revealed an ortokeratotic epidermis with focal
areas of parakeratosis at the follicular openings (Figure 2a,b), irregular acanthosis, and focal
spongiosis (Figure 2c). Numerous pilosebaceous follicles were observed, surrounded by a dense
inflammatory infiltrate composed of lymphocytes and neutrophils, with their infiltration into the
surrounding tissue (Figure 2d—f).
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Figure 2. Morphopathological features revealed: Epidermis with orto- and parakeratosis, Hematoxylin and
Eosin (HE), 100x magnification (a), follicular hyperkeratosis, with keratinous material filling the infundibulum
of the hair follicles, HE, 100x magnification (b), epidermis with irregular acanthosis, and focal spongiosis, HE,
40 x magnification (c), Superficial perivascular and perifollicular infiltrate, primarily composed of lymphocytes,
with occasional neutrophils, HE, 100x magnification (d), follicular epithelium damage with the dermal region
surrounding the follicle infiltrated by a mixture of lymphocytes and neutrophils, HE, 100x magnification (e),
perivascular and perifollicular infiltrate, primarily composed of lymphocytes, with occasional neutrophils, HE,

100x magnification (f).

Due to the severity of the lesions and the poor response to oral corticosteroid therapy, systemic
treatment with Baricitinib 4 mg/day was initiated, leading to a surprising improvement in the eczema
lesions.

At this point, we focused exclusively on diagnosing the pustular lesions, systematically
reviewing each type of superficial folliculitis and other possible pustular pathologies. We employed
a straightforward method based on exclusion until reaching a final diagnosis of acute and recurrent
pustulosis. (Figure 3)
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Figure 3. Diagnostic algorithm for ARP based on the systematic exclusion of all superficial folliculitis types and

other pustular dermatoses.

We initially ruled out all the superficial infectious folliculitis by conducting bacteriological
cultures, Tzanck cytodiagnosis, parasitological skin examination, and mycological evaluation.
Subsequently, we excluded any drug-induced folliculitis along with AGEP and ALEP due to the
absence of systemic manifestations, with the patient also reporting not having taken any medications
or dietary supplements in recent years. Pathologies such as eosinophilic folliculitis, subcorneal
pustular dermatosis, and atypical forms of pustular psoriasis were also eliminated based on the
absence of specific clinical and paraclinical findings, as well as the lack of characteristic
histopathological features.

We focused on sun-induced dermatoses, particularly given the patient's history of recent sun
exposure and recurrence of pustular episodes triggered by sun contact. We ruled out the possibility
of polymorphic light eruption (PMLE), considering that the patient’s lesions were both follicular and
monomorphic—characteristics that contrast with PMLE. We arrived at a final diagnosis of acute,
recurrent pustulosis, triggered in this case by both sun exposure and excessive heat/sweating, in a
patient with an underlying atopic predisposition.

We implemented the same combination of chemical and physical sun protection methods;
however, this time, there was a drastic reduction in the number of flare-ups, and most importantly,
in their severity (Figure 4). The only change made to the patient's therapeutic plan was the
introduction of Baricitinib for the treatment of atopic dermatitis.
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Figure 4. Patient one year after initiating Baricitinib, showing sustained remission of ARP lesions.

3. Discusions and Review of Literature

The involvement of atopic dermatitis (AD) plays a crucial role in the pathogenesis of ARP in our
case. To our knowledge, this is the first case reported in the literature describing the coexistence of
atopic dermatitis and ARP in the same patient. Furthermore, it is also the only reported case where
Baricitinib, used to treat a concomitant condition, has been proven to reduce the frequency of ARP
flares until their complete remission.

AD skin is characterized by the overexpression of Th2 and Th22 cytokines, which contribute to
skin barrier dysfunction by altering protein and lipid content [3,4]. The impaired lipid barrier
function, marked by reduced levels of ceramides, cholesterol, and free fatty acids in the stratum
corneum, compromises the skin's ability to retain moisture and protect against environmental
aggressors such as UV radiation [4,5]. This lipid deficiency not only exacerbates trans-epidermal
water loss but also increases susceptibility to allergens, irritants, and microbial colonization, further
intensifying the inflammatory response [3-5].

Specifically, interleukin-4 (IL-4) and IL-13 have been shown to significantly reduce the
expression of proteins essential for the formation of the cornified envelope (such as filaggrin, loricrin,
and involucrin) [6,7]. Inhibiting IL-4 results in the reestablishment of these key regulators' expression
levels, fact that underscores the role of type 2 cytokines in modulating epidermal barrier integrity in
atopic dermatitis [5-7].

That being said, by inhibiting JAK1 and JAK?2, baricitinib effectively diminishes the signaling of
IL-4 and IL-13, leading to a reduction in the inflammatory response. [8] In addition to its effects on
these cytokines, baricitinib also impacts other pro-inflammatory cytokines, resulting in an overall
decrease in skin inflammation [9].

There is a high probability in our case that ARP is a consequence of atopic skin, due to alterations
in its quality. At this time, we cannot definitively state the relationship between the two conditions,


https://doi.org/10.20944/preprints202502.0175.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 February 2025 d0i:10.20944/preprints202502.0175.v1

7 of 10

but we can support the inflammatory nature of ARP through its response to the administration of a
JAK inhibitor.

Even though ARP has acquired multiple names over time, its clinical, paraclinical, and
histopathological manifestations have not significantly changed.

Since Verbov first introduced the term "actinic folliculitis" in 1985, the classification of this sun-
induced condition has been a subject of debate [10]. He described it as incorporating features of both
acne aestivalis (AA), initially reported by Hjorth et al. in 1979, and ASF, first identified by Niebor in
1982 [11,12]. The continued use of these overlapping terms has contributed to diagnostic uncertainty.
In 1989, Norris and Hawk further documented two cases of a papular-pustular facial eruption
occurring within 6 to 24 hours post-sun exposure and adopted the term 'actinic folliculitis' as a
unifying diagnosis [13].

Only two authors mention in the literature the term "acute and recurrent pustulosis” (ARP) to
actually refer to three other entities grouped under the same umbrella: AA, actinic folliculitis (AF),
and ASF [14,15].

In 2017, Guzman et al. proposed this new pathology, presenting three cases and observing
multiple common characteristics. All patients were female, and the eruptive episodes appeared
suddenly as multiple small pustules on an erythematous background, distributed on the forehead,
cheeks, chin, and neck. The recurrence of the condition was demonstrated by its reappearance 4-6
times a year. Although ARP was most commonly overlapped with the term actinic folliculitis in the
past, in this case, for the first time, the author emphasizes that a history of sun exposure is not
necessary to establish the diagnosis. For this reason, the author proposed the description of three
subtypes of ARP, based on the causative agent: A) UV radiation-induced ARP, B) infection-induced
ARP, and C) idiopathic ARP [14].

Similarly, in 2023, Porter et al. conducted a review of literature focusing on identifying the
uncommon causes of follicular pustulosis induced by UV radiation as well as other factors. They
included in their search 9 articles describing 23 patients who shared an acute onset and follicular
eruptions that spontaneously healed within a maximum of 3 weeks without leaving scars and
recurred over time. Articles with cases that required treatment, where the pustules were of non-
neutrophilic origin, were associated with infections, or lasted over 3 weeks were excluded.

They suggested establishing specific diagnostic criteria to enhance the likelihood of a quicker
and more precise diagnosis : A) Clinically, it is defined as an acute eruption of monomorphic pustules
distributed on an erythematous background, predominantly affecting the head, neck, or anterior
chest. B) Histopathologically, the presence of a perifollicular neutrophilic infiltrate is necessary. C)
The resolution duration of each episode should not exceed 7 days, without treatment D) Healing
should occur with restitutio ad integrum [15].

Nieboer et al. were the first to attempt to describe the pathogenesis of ARP, hypothesizing that
local heat might play a role and suggesting an aberrant ending of eccrine sweat ducts into the follicle.
However, this hypothesis was refuted by Jaeger et al. in 2003 through serial histopathological
examinations of a patient on the fifth day of the eruption and 48 hours after controlled exposure to a
temperature of 90 degrees (sauna) followed by UV exposure [12].

Most authors have concluded that the pathogenesis of ARP likely involves a combination of
UVA radiation, local heat, and hyperhidrosis. UV radiation is known to induce epidermal thickening,
which can lead to follicular infundibular thickening. This glandular occlusion results in inflammation
and lesions, resembling other papulopustular eruptions. [10-19]. Unfortunately, this mechanism of
action can only account for the UV-induced form of ARP.

Considering that there are documented cases in the literature occurring independently of sun
exposure or excessive heat —referred to as idiopathic cases —the precise mechanism underlying ARP
remains unknown. [1]. Further in-depth studies are needed to clarify this mechanism.

Even though it is found under multiple names, ARP represents a unique entity and it would be
most accurate not to classify it under the term photodermatosis, as the UV radiation-induced form is
only one subtype of this condition.
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To our knowledge, this is also the first case induced successively by multiple causative factors:
UV radiation, excessive heat, and sweating. However, not every eruption could be associated with a
well-defined cause, as some occurred during the peak of the winter season. The only plausible
explanation would be the association of ARP with sensitized, atopic skin.

We believe that establishing a diagnostic algorithm, primarily grounded in detailed differential
diagnosis, would be valuable. This approach could complement and further support the clinical and
paraclinical criteria suggested by Porter et al., facilitating a more accurate final diagnosis.

In addition to Guzman et al.'s classification, we also propose the inclusion of a new subtype of
ARP (Figure 5, precipitated by excessive heat and sweating, especially since there are other
documented cases in the literature caused by this factor.

Subtypes of ARP:
e UV-induced
e Infection-related
e Heat- and excessive
sweat-induced
e I|diopathic

Figure 5. The four ARP subtypes, including the newly proposed subtype, aimed at facilitating diagnosis.

4. Conclusions

Even if it may be considered a self-limiting disease, we should focus on reducing recurrences
and improving the quality of life for patients. In our case, the patient was much more affected by the
pustular lesions than by the atopic dermatitis, as the pustular lesions significantly impacted her self-
esteem, being more visible.

It is essential to establish this condition firmly as acute, recurrent pustulosis to avoid
interpretative ambiguity regarding its characteristics and to reduce misidentification caused by
inconsistent nomenclature. Currently, we consider this pathology underdiagnosed or even
misdiagnosed.

Although recent years have seen advancements in diagnosing and elucidating its clinical and
paraclinical pathogenetic characteristics, the exact etiology remains unresolved, underscoring the
need for further advanced studies in the future.
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Abbreviations

The following abbreviations are used in this manuscript:

ARP Acute and recurrent pustulosis
AD Atopic dermatitis
uv Ultraviolet
JAK Janus Kinase
ALEP Acute Localized Exanthematous Pustulosis
AGEP Acute Generalized Exanthematous Pustulosis
IL Interleukin
Th T-helper cells
PMLE Polymorphous Light Eruption
ASF Actinic Superficial Folliculitis
AF Actinic Folliculitis
AA Acne aestivalis
References

1. Guzman, AK; James, W.D. Acute and Recurrent Facial Pustulosis: A Unique Clinical Entity? JAMA
Dermatol. 2017, 153, 891-892. https://doi.org/10.1001/jamadermatol.2017.0237.

2. Porter, A.P,; James, W.D. Acute and Recurrent Pustulosis: Consolidating Uncommon Cases of Follicular
Pustulosis Induced by UV Light and Other Triggers. Int. ]. Women's Dermatol. 2023, 9, e100—-e104.
https://doi.org/10.1097/JW9.0000000000000100.

3.  Kim, B.E.; Leung, D.Y.M. Significance of Skin Barrier Dysfunction in Atopic Dermatitis. Allergy Asthma
Immunol. Res. 2018, 10, 207-215. https://doi.org/10.4168/aair.2018.10.3.207.

4.  Suarez-Farifias, M.; Tintle, S.J.; Shemer, A.; Chiricozzi, A.; Nograles, K.; Cardinale, I.; Duan, S.; Bowcock,
AM.; Krueger, ].G.; Guttman-Yassky, E. Nonlesional Atopic Dermatitis Skin is Characterized by Broad
Terminal Differentiation Defects and Variable Inmune Abnormalities. J. Allergy Clin. Immunol. 2011, 127,
954-964.e1-4. https://doi.org/10.1016/j.jaci.2010.12.1124.

5. Dogra, S.; Shah, S.; Sharma, A.; Chhabra, S.; Narang, T. Emerging Role of Baricitinib in Dermatology
Practice: All We Need to Know! Indian Dermatol. Online J. 2023, 14, 153-162.
https://doi.org/10.4103/idoj.idoj_542_22.

6. Damsky, W.; King, B.A. JAK Inhibitors in Dermatology: The Promise of a New Drug Class. J. Am. Acad.
Dermatol. 2017, 76, 736-744. https://doi.org/10.1016/j.jaad.2016.12.005.

7. Elmariah, S.B.; Smith, ].S.; Merola, J.F. JAK in the [Black] Box: A Dermatology Perspective on Systemic JAK
Inhibitor Safety. Am. J. Clin. Dermatol. 2022, 23, 427-431. https://doi.org/10.1007/s40257-022-00701-3.

8.  Furue, M. Regulation of Filaggrin, Loricrin, and Involucrin by IL-4, IL-13, IL-17A, IL-22, AHR, and NRF2:
Pathogenic Implications in Atopic Dermatitis. Int. J. Mol. Sci. 2020, 21, 5382.
https://doi.org/10.3390/ijms21155382.

9.  Barilli, A,; Visigalli, R.; Ferrari, F.; Recchia Luciani, G.; Soli, M.; Dall'Asta, V.; Rotoli, B.M. The JAK1/2
Inhibitor Baricitinib Mitigates the Spike-Induced Inflammatory Response of Inmune and Endothelial Cells
In Vitro. Biomedicines 2022, 10, 2324. https://doi.org/10.3390/biomedicines10092324.

10. Verbov, J. Actinic Folliculitis. Br. J. Dermatol. 1985, 113, 630-631. https://doi.org/10.1111/j.1365-
2133.1985.tb02392..x.

11.  Hjorth, N.; Thomsen, K.; Méller, H.; Sandstréom, B. Acne Aestivalis: A Study of a Sun-Induced Follicular
Eruption. Br. . Dermatol. 1979, 101, 417—421. https://doi.org/10.1111/j.1365-2133.1979.tb11098 x.

12. Nieboer, C. Actinic Superficial Folliculitis. J. Am. Acad. Dermatol. 1982, 6, 919-921.
https://doi.org/10.1016/S0190-9622(82)70060-5.


https://www.bing.com/ck/a?!&&p=f5ee1da8ff3042aeba9c75225b435c4a7d75fd91bfb61efe42916f477347ef03JmltdHM9MTczODI4MTYwMA&ptn=3&ver=2&hsh=4&fclid=16ea366c-7532-6d6f-078b-22f774886c6d&psq=acute+localized+exanthematous+pustulosis&u=a1aHR0cHM6Ly9kZXJtbmV0bnoub3JnL3RvcGljcy9hY3V0ZS1sb2NhbGlzZWQtZXhhbnRoZW1hdG91cy1wdXN0dWxvc2lz&ntb=1
https://www.bing.com/ck/a?!&&p=f5ee1da8ff3042aeba9c75225b435c4a7d75fd91bfb61efe42916f477347ef03JmltdHM9MTczODI4MTYwMA&ptn=3&ver=2&hsh=4&fclid=16ea366c-7532-6d6f-078b-22f774886c6d&psq=acute+localized+exanthematous+pustulosis&u=a1aHR0cHM6Ly9kZXJtbmV0bnoub3JnL3RvcGljcy9hY3V0ZS1sb2NhbGlzZWQtZXhhbnRoZW1hdG91cy1wdXN0dWxvc2lz&ntb=1
https://doi.org/10.20944/preprints202502.0175.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 February 2025 d0i:10.20944/preprints202502.0175.v1

10 of 10

13. Norris, P.G.; Hawk, ].L. Actinic Folliculitis —Response to Isotretinoin. Clin. Exp. Dermatol. 1989, 14, 69-71.
https://doi.org/10.1111/j.1365-2230.1989.tb00889.x.

14. Rahman, S.; Powell, J.; Al-Ismail, D. First Reported Cases of Actinic Folliculitis Treated Successfully with
Topical Retinoid. Clin. Exp. Dermatol. 2020, 45, 716-718. https://doi.org/10.1111/ced.14179.

15. Porter, A.P.; James, W.D. Acute and Recurrent Pustulosis: Consolidating Uncommon Cases of Follicular
Pustulosis Induced by UV Light and Other Triggers. Int. . Women's Dermatol. 2023, 9, e100—-e104.
https://doi.org/10.1097/JW9.0000000000000100.

16. Jaeger, C.; Hartschuh, W.; Jappe, U. Actinic Superficial Folliculitis. ]. Eur. Acad. Dermatol. Venereol. 2003,
17, 562-565. https://doi.org/10.1046/j.1468-3083.2003.00816.x.

17. Laberge, L.; Glassman, S.; Kanigsberg, N. Actinic Superficial Folliculitis in a 29-Year-Old Man. J. Cutan.
Med. Surg. 2012, 16, 191-193. https://doi.org/10.1177/120347541201600310.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.


https://doi.org/10.20944/preprints202502.0175.v1

