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Case report: Area of focus of management of severe pityriasis rubra pilaris by dose optimization of adalimumab biosimilar in combination with acitretin and montelukast
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Pityriasis rubra pilaris (PRP) is a rare inflammatory skin disorder characterized by hyperkeratotic follicular papules, orange-red scaling plaques with islands of sparing and palmoplantar keratoderma. While spontaneous resolution occurs in some cases, treatment can be challenging for others. The use of biologics in PRP management has gained attention in recent studies, although their high costs and potential side effects present limitations. We present a case of a 71-year-old patient with treatment-resistant PRP who showed significant improvement through optimized adalimumab treatment. Considering the emerging role of phospholipase A2 in PRP pathogenesis, montelukast was added, further enhancing the therapeutic response. By maintaining montelukast and prolonging the adalimumab interval to 3 and 4 weeks, effective dose optimization was achieved without PRP relapse. This case report highlights the potential for adalimumab dose optimization by shortening the initial treatment interval for increased effectiveness and lengthening the interval during the maintenance phase to conserve medication doses. Montelukast appears to assist in sustaining clinical outcomes during interval prolongation, necessitating further investigation through additional studies.
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Introduction

Pityriasis rubra pilaris (PRP) is a rare inflammatory disease characterized by hyperkeratotic follicular papules and orange-red scaling plaques with islands of sparing on the entire body, as well as palmoplantar keratoderma. It also involves the scalp, face, and nails (1–3). Six clinical subtypes of PRP have been described in adults and children, with type I – the classic adult type – representing the most frequent variant (4). While spontaneous resolution within three years is possible, treating persistent cases can be challenging (2). Systemic retinoids are recommended as first-line therapy, with conventional immunosuppressants being the second-line option in treatment-resistant cases (1, 3). Biologics are often proposed as a third-line treatment. Case reports and real-life studies are important to improve the management of chronic skin diseases, reporting data which may improve treatment decision-making process in daily dermatologic practice (5, 6). Recently, several studies have described the role of phospholipase A2 in the pathogenesis of PRP (7, 8).

This article presents a case of treatment-resistant PRP that exhibited a positive response to an optimized dose of biosimilar adalimumab in combination with acitretin and the leukotriene antagonist montelukast.



Case description

A 71-year-old patient presented at the Department of Dermatology with generalized, itchy red-orange plaques exhibiting islands of unaffected skin. This condition also involved the face and had developed over the past 8 months (Figures 1A,B). Incidental findings included multiple seborrheic keratosis on the back and chest. The patients also had further comorbidities including pulmonary alveolar proteinosis, a history of sigmoid diverticulitis, metabolic-toxic liver damage, arterial hypertension, peripheral arterial occlusive disease, and chronic obstructive pulmonary disease (COPD). Histopathological examination revealed acanthosis, alternated areas of parakeratosis and orthokeratosis and a dermal mainly perivascular lymphoplasmatic infiltrate (Figure 2). No classical histopathological features of psoriasis as enlarged epidermal ridges and isolated neutrophils or in microabscesses of the epidermis were observed. Based on the typical clinical presentation and compatible histopathological examination, a diagnosis of PRP was established. Based on the histopathological findings the initially considered differential diagnosis of psoriasis and chronic eczema could be excluded. Initial treatment with topical steroids (clobetasol propionate ointment) resulted in only minor improvement. Subsequently, acitretin 25 mg/d was initiated. However, after one month of treatment, due to a lack of improvement and severe itching, adalimumab biosimilar (Hyrimoz®) 40 mg s.c. every 2 weeks was added to the regimen. As skin lesions worsened a month later, we decided to shorten the interval for adalimumab administration to once weekly (Figures 1C,D).
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FIGURE 1
 Clinical course: (A,B) under treatment with acitretin 25 mg/d and topical steroids, (C,D) 4 weeks after initiation of adalimumab biosimilar, (E,F) 2 months of increased interval 1/week and addition of montelukast 10 mg/d, (G,H) 4 months after dose optimization of adalimumab to 2 weeks and 3 weeks.
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FIGURE 2
 Histopathologic findings showing acanthosis, alternated areas of parakeratosis and orthokeratosis and a dermal mainly perivascular lymphoplasmatic infiltrate (original magnification × 100; hematoxylin and eosin [H&E]).


After an additional month, the itch decreased slightly, and skin lesions exhibited only partial improvement. Consequently, montelukast 10 mg/d was introduced as an additional treatment. Within 4 weeks, both the skin lesions and pruritus showed significant improvement, enabling a reduction in adalimumab dosage to 40 mg every 2 weeks (Figures 1E,F). Two months later, only slight postinflammatory erythema was observable on the trunk, with no active PRP manifestations. This progress allowed for a further reduction in adalimumab dosage to 40 mg every 3 weeks while maintaining acitretin and montelukast. Notably, there were no disease flares during the subsequent 4 months of follow-up (Figures 1G,H).



Discussion

Treating PRP poses ongoing challenges. Due to its rarity, the potential for spontaneous remission and the absence of specific scoring tools, there is a dearth of clinical trials and comparative studies addressing treatment options (2). At the same time, numerous case reports and case series have highlighted the positive impact of TNFα inhibitors, as well as other biologics such as IL-12/23 inhibitors, IL-17 inhibitors, and IL-23 inhibitors, in both adults and children with PRP, either as standalone or combined therapies (1–3, 9–13), Pathogenically, the IL-23/IL-7 axis appears to play a significant role (1, 14). Gain-of-function mutations in the CARD14 gene, notably associated with familial PRP in humans, have led to heightened IL-17 and IL-23 inflammation in mice (1, 14). Reviews that compare the effectiveness of systemic therapies, particularly biologics alone or in conjunction with conventional treatments, have demonstrated complete or excellent responses as follows (2, 3): infliximab 80 and 57.1%, etanercept 81.8 and 53.3%, adalimumab 77.8 and 46.4%, and ustekinumab 92.3 and 62.5% (2, 3). Adalimumab treatment displayed the quickest onset of action (within 3.5 weeks) and exhibited greater efficacy in males (2). TNFα inhibitors yielded better results in TNFα-non-experienced patients (2). In comparison, a noteworthy 42% demonstrated an excellent response to retinoids (2). Clinical trials assessing the impact of IL-17 inhibitors revealed that secukinumab led to a 55% achievement of PASI75 by week 28, while ixekizumab produced a 42% PASI75 response by week 24 (7, 14). However, it’s important to note that while clinical trials exist specifically for IL-17 inhibitors, reports of other biologics’ efficacy rely mainly on case reports and series, necessitating cautious comparison of these results.

Our patient experienced a PRP exacerbation despite receiving acitretin 25 mg/d and adalimumab biosimilar at the conventional dose of 40 mg biweekly. Previous research has demonstrated the potential for optimizing adalimumab dosage through interval adjustments in psoriasis patients, with dose escalation to a weekly regimen leading to notable enhancements in skin lesions (15). The leukotriene receptor antagonist montelukast was introduced to stabilize and further improve the condition. Phospholipase A2 (PLA2) is implicated in multiple inflammatory processes and generates significant lipid mediators like prostaglandins and leukotrienes. Recent studies have highlighted the role of PLA2 in PRP pathogenesis by affecting keratinocytes, immune responses, and epidermal thickness (7, 8). In a clinical trial evaluating secukinumab efficacy in PRP, elevated PLA2 levels were observed in non-responding individuals before treatment (7, 8). While it remains unclear whether leukotrienes induced by PLA2 are responsible for the adverse impact on PRP, our patient experienced improved skin lesions after initiating the leukotriene antagonist montelukast, and these results were sustained during adalimumab dosage reduction. It is worth noting that a limitation of this report is the potential for spontaneous resolution in this patient. Nonetheless, the evident temporal correlation between the treatment initiation and symptom improvement renders this possibility less likely.



Conclusion

This case report reinforces the significance of utilizing biologics in combination with acitretine and as reported here for the first time with a leukotriene antagonist in PRP treatment, underlining their notable efficacy and safety in managing this frequently treatment-resistant condition. However, the considerable cost associated with biologics likely presents a key deterrent against their adoption as second- or potentially even first-line treatments for PRP. The possibility of dose spacing with biologics may help alleviate this concern. Further research is warranted to examine the impact of leukotriene antagonists and PLA2 inhibitors in PRP treatment.
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