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Abstract 

Alopecia Areata (AA) has become an increasingly prevalent category of autoimmune illness wherein 

patients present with one or multiple areas of hair loss that are not scarring in nature and are linked to 

variations in immune function. Treating alopecia areata in patients with chromosomal abnormalities 

such as Down syndrome can prove to be extremely challenging. It thus becomes relevant to present a 

clinical case report of a 30-year-old male with Down’s syndrome who was severely affected by 

alopecia areata which compromised his ability to function effectively. Although the patient has a 

genetic predisposition that limits previous treatments, standard methods to treat AA have failed in the 

subject. However, Tofacitinib, an oral Janus kinase (JAK) inhibitor, has increased popularity as a 

therapeutic option by virtue of its modulating effects on the immune system. The patient experienced 

significant regrowth of hair during the three-month follow up resulting in beautiful coverage and 

density of hair on the scalp. The studies indicate minimal to negative significant adverse effects, 

suggesting that tofacitinib had a favorable safety profile in treating alopecia areata in patients with 

Down syndrome. This emphasizes the necessity of individualized treatment for people with 

autoimmune disorders. These trials necessitate comprehensive further clinical investigations focusing 

on the safety, long-term hazards, and efficacy of tofacitinib in this patient demographic. 
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Introduction 

Alopecia areata (AA) constitutes a chronic inflammatory autoimmune disorder primarily impacting 

hair follicles [1]. Alopecia areata, while not a severe hair loss disorder, seems to be immune-mediated 

[2]. The syndrome is characterized by the participation of cytotoxic T cells, an increase in 

proinflammatory cytokines [3], and a disruption in the JAK/STAT pathway, which is essential for 

immunological function [4]. It is essential to recognize that AA could develop at any age; nevertheless, 

the majority of cases are observed in children and adolescents, leading to adverse psychosocial effects 

on the patients [5,6]. 
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The contemporary management of alopecia areata mostly involves topical corticosteroids and 

systemic immunosuppressants [7]; yet, responses are inconsistent, and no universally effective 

solution is acknowledged [8]. The oral use of tofacitinib, a selective JAK3 inhibitor, has shown 

effectiveness in adult patients with moderate to severe alopecia areata (AA) [9]. The clinical 

application of tofacitinib in the pediatric population is restricted; nevertheless [10], it has been 

authorized for juvenile idiopathic arthritis, and studies confirm its safety in children as young as 2 

years old [11]. 

Trisomy 21, or Down syndrome (DS), is linked to the autoimmune disorder alopecia areata (AA) due 

to common autoimmunity and antibacterial characteristics associated with the condition [12]. This 

inclination is believed to stem from the IFN response, with its persistence partially ascribed to the 

heightened amount of IFN ligands in persons with DS [13], leading to excessive JAK/STAT activation 

[14]. Consequently, individuals with Down syndrome demonstrate increased levels of interferon-

stimulated genes and modifications in their circulating proteome, signifying a condition of low-grade 

inflammation [15]. 

This case study seeks to assess the effects of tofacitinib treatment in a Down syndrome patient 

diagnosed with alopecia areata, offering insights into its therapeutic efficacy, safety, and potential to 

influence immunological dysregulation in this distinct patient group. The results could strengthen the 

existing evidence advocating for tailored strategies in the management of autoimmune disorders in 

individuals with hereditary syndromes. 

 

Case Study 

Mr. Sunil Kumar, a 30-year-old male with Down Syndrome, have been received to the dermatology 

outpatient department at M.M. Medical College and Hospital, Solan, with a primary complaint of 

subtotal alopecia areata, marked by significant hair loss (Figure 1). His medical history was ordinary, 

showing no indications of systemic disorders such as diabetes, hypertension, or other chronic 

ailments. The baseline vital signs were normal, and initial conservative interventions, such as dietary 

enhancement and topical corticosteroids, resulted in negligible improvement. A tiered treatment 

regimen was then implemented. Treatment Phase 1 involved administering oral tofacitinib at a dosage 

of 5 mg twice daily, leading to significant hair regrowth at the one-month follow-up (Figure 2). 

Treatment Phase 2 entailed the continuation of tofacitinib therapy, resulting in notable hair covering 

by the second follow-up (Figure 3). Phase 3 of the treatment focused on maintenance therapy with 

tofacitinib, leading to near-complete hair regrowth by the three-month follow-up (Figure 4). This case 

highlights the efficacy of tofacitinib in managing alopecia areata subtotalis in patients with Down 

Syndrome and underscores the importance of a multidisciplinary, phased treatment approach with 

regular follow-ups. 

 

 
Fig 1: Patient with Alopecia Areata. 
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Fig 2: Patient evaluation following one month of Tofacitinib treatment to assess therapeutic impact. 

 
Fig 3: Patient evaluation following two months of Tofacitinib treatment to assess therapeutic 

impact. 

 

 
Fig 4: Patient evaluation following three months of Tofacitinib treatment to assess therapeutic 

impact. 

 

Discussion 

Alopecia areata (AA) remains an immune disorder associated with patchy hair loss that, at times, can 

inflict serious damage on the emotional and social well being of the patients [16]. Alopecia areata 

(AA) decreases under the authority of autoimmune discomforts which has shown promising response 

assists in it, in the form of the evolution of immunomodulatory medicines, specifically Janus kinase 

(JAK) inhibitors [17]. The case involving the application of Tofacitinib on a 30-year-old man with 

Down syndrome and extensive alopecia areata is consistent with the findings of more than a few 

studies that monitored the impact of Janus kinase (JAK) inhibitors on patients with autoimmune 

complications. Through admiration to these more personalized approaches the clinical results of hair 

regrowth for in cases of Tofacitinib treatment were pronounced with negligible side effects which 

further highlighted Tofacitinib as a prospective therapy in AA patients who are predisposed 

genetically. 

Sardana et al., (2023) evaluated that Tofacitinib has a potential to cause remarkable hair resumption 

in patients suffering from severe alopecia areata as it has the capacity to block the JAK-STAT pathway 

and alter immune responses. This is consistent with our case data where Tofacitinib resulted in 

substantial restoration of scalp hair [18]. 
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Similarly, Mackay-Wiggan et al. (2016) evaluated the use of Tofacitinib on individuals suffering from 

alopecia areata and reported significant improvements in hair density and coverage that mirror the 

findings of our case report. The study highlights the safety of the drug as crucial for any sustained 

treatment [19]. 

Conversely, Jamilloux et al., (2019) evaluated the application of JAK inhibitors in various 

autoimmune diseases, demonstrating yet even wider potential for their application. For the treatment 

of AA, special attention was paid to the drug tofacitinib, which enables the restoration of immune 

deregulation [20]. This study shows that it is suitable for patients with another genetic condition such 

as Down syndrome with considerable immune deregulation as well. 

Nash et al., (2024), examined the double benefits of Tofacitinib in different autoimmune diseases and 

noted that the immunomodulatory actions are better than those demonstrated in AA, providing a 

rationale for treating other autoimmune diseases often seen in Down syndrome patients [21]. This 

remark strengthens our case, pointing out that the management strategy was not meant only for the 

treatment of AA rather it had wider general systemic benefits as well. 

A longitudinal investigation of Crispin et al., (2016) undertaken on a pediatric and adult population 

has shown that Tofacitinib greatly improves hair regeneration rates at all levels of alopecia areata 

(AA) [22]. Their results confirm the efficacy of JAK inhibitors across the various age groups and 

disease severity such as in the significant response systemically seen in our patient. 

The data emphasizes Tofacitinib as a targeted treatment in patients diagnosed with alopecia or a 

disorder characterized by hair loss and self-immune components such as Down syndrome as capable 

of producing regrowth of hair with minimal side effects. Tofacitinib is particularly effective in cases 

with complex co-morbidities and considerable improvement with very few side effects. These results 

require further studies to validate safety and efficacy of Tofacitinib, improve tailored therapeutic 

methods and extend its use into genetically predisposed populations. 

 

Conclusion 

In conclusion, the case study illustrates the effectiveness of tofacitinib, a Janus kinase inhibitor, in the 

treatment of alopecia areata (AA). The patient under question has Down syndrome (DS) and has 

effectively regenerated some of her hair with minimal negative effects. The immunological strategy 

advocating for targeted immunomodulation to address the autoimmune characteristics of alopecia 

areata in Down syndrome patients, whose therapeutic management has been largely overlooked, is 

also promising. However, the study possesses many drawbacks, including reliance on a single patient, 

a brief follow-up duration, and the absence of a control group, which constrains the external validity 

of the findings. Subsequent research should prioritize greater, multicenter trials with extended follow-

up durations to validate these findings and assess the wider applicability of tofacitinib in autoimmune 

disorders linked to DS. Furthermore, a more comprehensive understanding of patient-specific 

responses to treatment and enhancements in treatment methods for DS patients diagnosed with AA 

could be achieved by investigating the underlying molecular and genetic causes of the disease. 
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