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Abstract
Ustekinumab is a human monoclonal 1gG1 antibody targeting the p40 subunit
shared by IL-12 and IL-23. We reviewed the published literature by searching from
PubMed, EMBASE, Web of Science and ClinicalTrial.gov to evaluate the efficacy
and safety of ustekinumab in the treatment of AD. Ten studies including eight cases
and two RCT, comprising 107 patients, were included in the systematic review.
Analysis all studies, a total of 58 patients (54.2%) gained an effective treatment,with
little adverse events. Ustekinumab is a well-tolerated and safe treatment with no
significant difference in effect from placebo in patients with AD., Further larger
randomized controlled trials need to be conducted to identify aisuitable regimen for

AD and provide more evidence for clinical application.
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Introduction

Atopic dermatitis(AD) is a chronic inflammatory skin disease, which could influence
almost up to 20% of children and 1-3% of adult over the world, and it could be a
financial burden for treatment and care both on family and society. Besides, it has a
significant influence on the quality of life[1, 2]. AD is the first step of the so called
“atopy march” which followed by asthma and allergic rhinitis in later life[3].

The conventional treatments include emollients, phototherapy, topical steroids,
calcineurin inhibitors, trigger elimination, systemic immunosuppressive agents[4].
However they are not so effective to provide long-term relief or_remission for those
severe refractory atopic dermatitis[5]. New therapies which using biologic agents
targeting specific immune responses offer a promising and effective method for
severe AD treatment[6]. AD is thought to be a predominantly T-helper (Th)2-driven
disease with a switch to Thl in the chronic phase, but Th17 and Th22 cell subsets are
increasingly recognized to takespart_in inflammatory responses in ADI[5, 7].
Ustekinumab, which has been approved for the treatment of moderate-to-sever plaque
psoriasis, is a human maonoclenal 1gG1 antibody that targets the p40 subunit shared by
IL-12 and IL-23[8]. As ustekinumab inhibits the Th1 and Th17 inflammatory pathway
by blocking,IL-12 and IL-23, it represents a potential treatment for AD[8, 9]. In this
article, we reviewed 8 case reports and 2 clinical trials about the efficacy and safety of

ustekinumab in AD.
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Methods

We searched the published literature from PubMed, EMBASE, Web of Science and
ClinicalTrial.gov with the search terms including "atopic dermatitis”, "eczema”,
"Ustekinumab”. Studies published before September 2017 and written in English
were included. Articles were selected if they concern the efficacy and safety of
ustekinumab in the treatment of AD. Several variables retrieved from patient records
were as follows: serum total IgE, systemic comorbidities, duration on therapy, eczema

baseline, side effects.

Results

The outcomes of the search included eight case studies® and two randomized,
placebo-controlled pilot studies. It comprised. 107.patients with moderate-severe
atopic dermatitis. There were 58 patients gaining an effective treatment, while 49
patients reported not obvious response.

A total of 85 patients wtreated with ustekinumab in two randomized
placebo-controlled trials were identified. Saeki H et al.[10] showed an effect with
-38.2% reduction‘ef EASI score in 45mg group and -39.8% in 90 mg group. However
it was not'significant compared to placebo group which have -37.5% reduction. They
found common adverse events were nasopharyngitis and worsened AD. Similarly,
Khattri et al.[11] showed the difference between ustekinumab-placebo and
placebo-ustekinumab groups was not statistically significant. No severe adverse

gvents were observed.
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Puya et al.[12] reported the first case of the successful management of a patient
suffering from severe refractory AD. Doris Weiss, et al.[7] showed 3 patients had
significant reduction of EASI score (50% reduction) and pruritus after 16 weeks
treatment. The only adverse event was a common cold of moderate intensity. Similar,
a case report showed 4 patients had a comparable improvement both in clinical and
SCORAD index without adverse effects, infections or other complications[13]. In
another case, a patient was treated with standard dose while given in shorterstime
intervals with obvious alleviation. They found AD patients tends to exacerbate,1-2
weeks before the expected ustekinumab, and intended to evaluate,shorter dosing
intervals[14]. On the contrary, samorano et al.[15] reported two™ patients did not
experience therapeutic benefits from the ustekinumab. One of the explanations could
be that ustekinumab block the Th17 pathway' in, patients, and they were prone to
staphylococcal skin infection which may inhibit response or cause a persistent flare.
There were 2 cases concerned the.application in adolescent patients, Agusti-Mejias et
al.[16] reported the use of.ustekinumab in an 16-year-old patient who completely
recovered without any skin‘lesions as well as any side effect. Wlodek et al.[17]
presented a case of a 13-year-old patient cured with the ustelinumab although she
experienced.flares 3-4 weeks before the next injection. A report of 10 patients by Nic
Dhonncha et al.[18] showed 1 patients complete response and 3 patients almost
complete response while 6 patients demonstrated no response. They found no adverse

effects except that one patient developed an elevated alanine transferase.
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Discussion

The pathogenic mechanism of AD is complex, and the conventional therapies fail to
systemically modulate pathways driving AD[2]. Ustekinumab, which block Thl and
Th17 pathways by specifically binds IL-12 and IL-23, antagonizes the activation of
Thil, Th17, Th22 in AD. This paper studies literature concerning the efficacy and
safety of using ustekinumab in the treatment of AD.

In general, the observational studies of ustekinumab for AD have more clinically
meaningful efficacy compared to the RCTs, in which the difference in effect Is,not
statistically significant from placebo. This could be publication bias and the results of
clinical trials are more convincing compared to case reports. Asthe"ustekinumab was
approved for treatment in psoriasis, the regimen, injections in*weeks 0 and 4 and then
every 12 weeks, employed in psoriasis may be not suitable for patients with AD. The
disease severity was assessed by many.scoring,systems including VAS, EASI, DLQI,
SCORAD. SCORD was the most-widely used while 2 studies did not provide any
scoring data. There were 2_cases, of patients who had been observed flares before the
expected injection, indicating.the shorter dosing intervals maybe an effective way to
elevate the effect, of lustekinumab. There were none or few mild adverse events
reported. “in,_those studies. Only 2 studies reported side effects including
nasopharyngitis, worsen AD, erysipelas, an elevated alanine transferase. So
ustekinumab is generally well tolerant in the treatment of AD.

In conclusion, ustekinumab is a safe treatment, while RCTs show no significant

difference in effect from placebo in patients with AD. The regimen employed in
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psoriasis maybe not suitable for patients with AD. A suitable regimen of
ustekinumab for AD need identified by further larger randomized controlled trials

which provided more evidence for clinical application.
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