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Abstract: Drug-induced alopecia areata is a rare adverse event wherein medications such as antimicrobials, anticonvulsants, and
biologics, trigger the premature transition of actively growing hairs into the telogen phase. Herein, a unique case of alopecia
universalis observed during a clinical trial involving sacubitril/alisartan, a novel angiotensin receptor-neprilysin inhibitor (ARNI)
has been reported. This case contributes to the range of cutaneous reactions that might be observed in association with ARNI therapy.
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Introduction

Alopecia areata (AA) is a chronic, autoimmune condition characterized by non-scarring hair loss, which can manifest in
any hair-bearing area. It is considered to be a complex genetic, immune-mediated disease that targets anagen hair
follicles.! Negative prognostic indicators include severe nail abnormalities, atopic tendency, the onset of extensive
disease in children below 5 years of age, as well as the persistence of alopecia totalis or universalis for over 2 years.
AA reported affects 1% to 2% of the population, carrying a lifelong risk of 2.1%.> However,drug-induced AA (DIAA)
have rarely been reported. Herein, our case reported an elderly Chinese man who experienced alopecia universalis

induced by sacubitril/alisartan, a novel angiotensin receptor-neprilysin inhibitor (ARNI).

Case Presentation

A 68-year-old elderly male patient, with a 5-year history of resistant hypertension, participated in a Phase III clinical trial
involving the oral administration of sacubitril/alisartan tablets, a novel ARNI. Approximately 1 month after treatment
initiation with a daily dosage of 240 mg of sacubitril/alisartan, the patient experienced patches of hair loss on the scalp.
No prior occurrence of AA was evident in the patient’s medical or family history. Dermoscopy revealed black dots,
exclamation mark hairs, and tapered hairs, while microscopic examination ruled out fungal involvement. Discontinuation
of sacubitril/alisartan administration and topical application of corticosteroids and minoxidil tincture over a month
yielded no improvement. Instead, hair loss intensified, resulting in complete scalp hair loss and nearly complete eyebrow
loss within 6 months (Figure 1). Based on the clinical assessment, alopecia universalis was diagnosed. The patient

commenced baricitinib therapy; however, no observable improvement was noted even after 4 weeks of treatment.
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Figure | Multiple well-defined patches of hair loss after | month of oral sacubitril/alisartan (A); discontinuation of sacubitril/alisartan with an increase in the hair loss area
after 2 months (B); complete loss of scalp hair and nearly complete eyebrow loss after 6 months (C and D).

Discussion

DIAA exhibits similar demographic characteristics and disease outcomes as idiopathic AA. The clinical manifestations of
DIAA range from well-defined focal patches to alopecia totalis or alopecia universalis, affecting all hair-bearing areas.
Reported instances indicate a mean age of 42.5 years and a mean onset time of 3.8 months.* Primarily, most documented
cases are associated with biologics such as chemotherapy, antimicrobials, and anticonvulsants.*”’ However, reports of
antihypertensive-induced alopecia universalis are scarce.

Based on the clinical presentation and hair loss onset observed in our case, a temporal association between oral sacubitril/
alisartan tablets and alopecia universalis development is apparent. Exclusion of other potential causes such as nonscarring
alopecia, scarring alopecia, genetic conditions, tinea capitis, and trichotillomania was based on typical clinical manifestations,
medical history, and disease progression. Sacubitril/alisartan, a novel single-molecule ARNI, combines the molecular moieties of
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EXP3174 (the active metabolite of the angiotensin receptor blocker losartan) and sacubitril (a prodrug neprilysin inhibitor) ina 1:1
M ratio. It was developed in China to treat chronic heart failure (HF) and hypertension. A preclinical animal model study
conducted by Sun et al® indicated the efficacy of sacubitril/alisartan in treating myocardial ischaemia-induced chronic HF.
Additionally, a Phase I clinical trial conducted by Hu et al.? which involved randomised, double-blind, placebo-controlled, and
single and multiple dose-escalation, demonstrated the overall tolerability of sacubitril/alisartan in healthy Chinese volunteers
across various doses. Although antihypertensive agents typically cause pruritus and rashes, rare instances link them to other forms
of alopecia. Mangkorntongsakul et al' reported a case of prazosin-induced AA caused by a selective alpha-1-adrenoceptor
blocker commonly used for managing hypertension. This study presents the first case of ARNI-induced alopecia universalis,
notably absent in other ARNIs such as sacubitril/valsartan. The underlying mechanisms remain under investigation. It is
hypothesised that the components of ARNI might induce vasodilation by blocking angiotensin receptors on smooth muscle
cells in blood vessels, which could result in increased vascular permeability and potential antigen presentation, leading to this
idiopathic reaction. Recent years have seen the development of biologics and Janus kinase (JAK) inhibitors as therapies for
AA.""'? In this case, baricitinib, a Food and Drug Administration-approved JAK 1/2 inhibitor for severe AA, was administered but
showed limited efficacy, possibly due to the short treatment duration. Long-term follow-up is necessary to evaluate the long-term
efficacy and safety file of baricitinib.

Conclusion
This case report presents an elderly Chinese male who developed sacubitril/alisartan-induced alopecia universalis,
broadening the spectrum of potential cutaneous reactions associated with ARNI therapy.
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