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Dear Editors,

Down syndrome (DS) is a congenital chromosomal disorder resulting from the complete
or partial trisomy of chromosome 21. It occurs in around one in every 700 live births and
represents one of the most common chromosomal abnormalities. Beyond its
characteristic developmental delay, DS is also associated with an increased risk of
autoimmune disorders, such as autoimmune thyroid disease, celiac disease, and type
1 diabetes mellitus. Furthermore, several studies have reported that individuals with DS
may exhibit a higher prevalence of cutaneous immune-mediated diseases, such as atopic
dermatitis, alopecia areata, vitiligo, and psoriasis compared to the general population [1].
According to a systematic review of previous studies in 2022, the prevalence of psoriasis in
populations with DS was reported to be 4.8% [1]. While the association between DS and
psoriasis has yet to be fully elucidated, both conditions are thought to involve overlapping
immunological dysregulation. In this report, we present two cases of severe childhood-
onset psoriasis vulgaris in individuals with DS complicated by morbid obesity, whose
cutaneous symptoms were markedly improved with risankizumab (RZB), an IL-
23 inhibitor.

Patient 1 is a 32-year-old male with DS who developed skin lesions at around the age
of nine and was diagnosed with psoriasis at 11 years old. He received topical therapy for
this condition. Due to a worsening of cutaneous symptoms, cyclosporine was
administered from the age of 19-25. At the age of 26, the treatment was switched to
apremilast, resulting in clinical stabilization. However, he became resistant to apremilast
at the age of 30, leading to his referral to our department. On clinical examination, scaly
infiltrated erythematous plaques were observed on the trunk and extremities including the
palms and soles (Figure 1A). He was considered to have psoriasis vulgaris complicated by
palmoplantar psoriasis. The psoriasis area and severity index (PASI) score was calculated
as 17.1. He had a body mass index (BMI) of 38.2, indicating morbid obesity. Laboratory
investigations revealed mildly elevated liver enzymes: aspartate aminotransferase (AST) at
47 U/L and alanine aminotransferase (ALT) at 94 U/L. Abdominal computed tomography
(CT) demonstrated fatty liver. Treatment with RZB was initiated, and the erythematous
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FIGURE 1
(A) Scaly infiltrated erythematous plaques on the back, left leg, palms and soles on initial examination in patient 1. (B) Improved back and left leg
lesions 16 weeks after the administration of risankizumab in patient 1. (C,D) Scaly infiltrated erythematous plagues on the abdomen, back, and
extremities before (C) and 16 weeks after (D) the administration of risankizumab in patient 2.

plaques including sole and palm lesions had resolved with
residual post-inflammatory pigmentation at 16 weeks after
starting the biologic (Figure 1B). The patient has been
undergoing treatment for two and a half years and has not
yet developed any adverse events.

Patient 2 is a 28-year-old female with DS who was diagnosed
with psoriasis at around the age of nine due to the development of
skin lesions on her scalp. Topical therapy was initially used. Due to
exacerbation of cutaneous symptoms, apremilast was started at the
age of 21, leading to disease stabilization. However, the disease flared
up again at around the age of 27, prompting a switch to biologic
treatment.  Clinical revealed  hyperkeratotic
erythematous plaques distributed on the trunk and extremities
(Figure 1C). She was considered to have psoriasis vulgaris. The
PASI score was 39.3. BMI was 38, indicating morbid obesity. Serum
AST and ALT levels were 32 U/L and 63 U/L, respectively, and fatty
liver was identified on abdominal CT. The hemoglobin Alc level was
elevated at 7.5%, consistent with diabetes mellitus. RZB was started,
and after 16 weeks, the erythematous plaques had resolved, leaving

examination

residual post-inflammatory pigmentation (Figure 1D). RZB is still
being used for 9 months without any adverse events.

In both cases, psoriasis developed during childhood at
around the age of nine. This is earlier than the typical age of
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onset for psoriasis vulgaris. Similar to psoriasis, in patients with
DS, T helper type 1 (Th1) and Th17 subsets are enriched among
non-regulatory CD4" T cells, and the production of interferon-
gamma (IFN-y) from T cells and plasma levels of IL-17 and IL-22
are significantly higher compared to healthy controls [2].
Moreover, the trisomy of chromosome 21 is known to
enhance sensitivity to IFN-y, with the supernumerary copies
of chromosome 21 conferring increased responsiveness to IFN-y
signaling [2]. Collectively, the abnormal immune dysregulation
in DS similar to that in psoriasis may cause the early onset of the
disease in our cases.

There are no guidelines for choosing biologics in cases of
psoriasis complicated by DS. Considering the immunologic
abnormalities in DS as described above, any biologics can be
considered for such patients. Although anti-TNF-a antibodies
have been frequently used in the literature, a recent report
presented cases of psoriasis complicated by DS successfully
treated with ustekinumab, secukinumab, ixekizumab, or
risankizumab [3]. Similarly, risankizumab exerted its effect
sufficiently in our cases. However, more research is needed to
decide which biologics are suitable for psoriasis patients with DS.

In addition, interestingly, both of our cases showed severe
obesity. They had been prone to obesity since childhood, and
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marked obesity became apparent several years after the onset of
psoriasis. Both children and adults with DS have been reported to
exhibit a higher prevalence of obesity compared to the general
population [4]. Obesity has been recognized as a risk factor for
the development of psoriasis and is further associated with
increased severity of cutaneous symptoms, the development of
joint manifestations, and reduced response to biologics.
Furthermore, obesity increases the production of IFN-y within
adipose tissue, which induce differentiation of macrophages
toward the pro-inflammatory M1 phenotype and contributes
to the sustained production of inflammatory cytokines [5]. In
addition, IFN-y impairs adipocyte function and promotes the
development of insulin resistance. In light of the above, DS is
characterized by chronic systemic inflammation, and when
compounded by obesity-related adipose tissue inflammation, it
may augment the risk of psoriasis development and promote
increased severity. Thus, obesity due to DS may also contribute to
the early development and repeated exacerbation of psoriasis, as
well as to the complications of metabolic comorbidities, such as
fatty liver and/or diabetes mellitus, in our cases.

In conclusion, we present clinically intriguing cases that
provide insights into the potential interplay among DS,
psoriasis, and obesity, suggesting that systemic inflammation
may influence each of these conditions.
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