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Introduction

Ustekinumab is a first-in-class anti-interleukin (IL)12/23 immu-
noglobulin (Ig)G1k monoclonal antibody (mAb) that modulates 
T-helper (Th)1 and Th17 functions. Ustekinumab was developed 
by Centocor Research & Development, a division of Johnson & 
Johnson Pharmaceutical Research and Development, LLC, using 
human Ig transgenic mice.1

On January 16, 2009, the European Medicine Agency (EMA) 
and then on September 25, 2009, the Food and Drug Adminis-
tration (FDA) approved ustekinumab in adult psoriasis based on 

the PHOENIX trials.2,3 In October 2017 and July 2020, the FDA 
approved an expanded indication for adolescents (12–18 years 
of age) and pediatric psoriasis (6–11 years of age), respectively. 
The safety and efficacy of ustekinumab in the pediatric population 
have been evaluated in two phase-III clinical trials: CADMUS and 
CADMUS Jr studies.4,5 In adult patients, in addition to psoriasis, 
ustekinumab has been widely used “off-label” for a multitude of 
dermatologic entities, namely, pityriasis rubra pilaris (PRP), hi-
dradenitis suppurativa (HS), pyoderma gangrenosum, mucocu-
taneous manifestations of Behçet disease and atopic dermatitis 
(AD). However, there are still many controversies regarding its ef-
ficacy and safety profile in pediatric patients. All the data available 
are from experience-based retrospective analyses, case reports, or 
small series.

In this review article, available clinical data on pediatric use of 
ustekinumab will be discussed for plaque psoriasis and other types 
of psoriasis, PRP, HS, AD, alopecia areata (AA,) and congenital 
ichthyosis. Additionally, we will review the dosage, administration 
regimens, and adverse events (AEs) associated with ustekinumab 
treatment.

A literature search was performed until June 2022 in PubMed 
using the terms ‘ustekinumab’, ‘IL12/23 inhibitors’, ‘IL12/IL23 
inhibitors’, ‘pediatric’, ‘psoriasis’, ‘hidradenitis suppurativa’, 
‘pityriasis rubra pilaris’, ‘atopic dermatitis’, ‘alopecia areata’, and 
‘congenital ichthyosis’. In addition, all studies assessing at least 
one pediatric patient using ustekinumab were included.
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Regulatory authority-approved indications for use in cutane-
ous disorders

As in adult patients, the only approved indication of ustekinumab 
in pediatric dermatology is chronic plaque psoriasis.

Psoriasis: Generalities, pathogenesis, and treatments

Psoriasis is a chronic inflammatory skin disease marked by well-
defined erythematosquamous patches and may be accompanied by 
systemic comorbidities.6 The worldwide prevalence of psoriasis is 
estimated to be approximately 3%, and approximately one-third of 
psoriasis cases develop in childhood. Although benign, the effect 
of psoriasis on patient quality of life (QoL) can be major, especially 
in children. The most common clinical type of the disease in chil-
dren and adolescents is plaque psoriasis, which constitutes more 
than 41% of cases, whereas the less common ones include erythro-
dermic and pustular pediatric psoriasis (PPP).7 Furthermore, face 
involvement and guttate psoriasis (GPP) are more common than in 
adults, while napkin psoriasis is specifically seen in infants.

The pathogenic model leading to plaque-type psoriasis forma-
tion has evolved over the past 20 years. Thus, evidence from im-
munological studies and genome-wide association studies (GWAS) 
supports that the main inflammatory pathway involves the tumor 
necrosis factor α (TNFα)–IL23–Th17 axis.8 IL17 acts as a driver 
of inflammation and induces the production of cytokines (IL6, G-
CSF, TNFα) and chemokines (CXCL1, CXCL2, CCL20), which 
recruit neutrophils and monocytes at the site of T-cell activation 
and lead to psoriasis-like symptom development.9

Pediatric psoriasis is different from adult psoriasis in its clini-
cal manifestation, favoring the hypothesis that different patho-
genic mechanisms may be involved. However, few studies have 
addressed this issue; most were small pilot studies. For example, 
KIM et al.10 showed that plaque-type pediatric psoriasis lesions 
have significantly increased TNFα and decreased IL17 levels com-
pared with adult psoriatic patients. Although these findings were 
also noted in GPP, no significant difference in cytokine levels was 
found in pustular-type disease. In another study, Zhang et al.11 re-
ported that an increased number of circulating Th17 and regulatory 
T cells was positively correlated with disease severity in pediatric 
psoriasis.

Management of chronic plaque psoriasis remains challenging 
in children, as evidence-based recommendations are scarce. Most 
treatments are used off-label, and few high-quality studies are 
available. Thus, treatment recommendations were based primarily 
on guidelines for adult psoriasis, a few case series, expert opinions, 
or experience gained through systemic drugs in other pediatric dis-
eases. Topical therapies are the first line of treatment for mild dis-
ease, representing most cases of childhood psoriasis. However, the 
more severe or recalcitrant disease is not uncommon in children, 
and phototherapy or systemic treatments must be discussed.

Among the multiple systemic treatments available for psoria-
sis in adults, only a few systemic drugs are approved for use in 
the pediatric population.12 Phototherapy and conventional sys-
temic medications, including methotrexate, ciclosporin, acitre-
tin, and fumarates, are used to treat moderate to severe pediatric 
psoriasis. Although these therapies benefited some patients with 
pediatric psoriasis, they had limited efficacy and the potential for 
AEs. Therefore, a better understanding of the pathophysiology of 
psoriasis has led to the development of biologics that selectively 
target cytokines implicated in the disease pathogenesis. Thus, bio-
logic agents licensed for the treatment of pediatric psoriasis are 

two TNFα inhibitors (etanercept and adalimumab) approved for 
four years and older,13 one IL12/IL23 inhibitor (ustekinumab), and 
one anti-IL17 blocker (ixekizumab) that are both approved for the 
treatment of psoriasis six years and older.14,15

Action mechanism of ustekinumab in psoriasis

Ustekinumab is a first-in-class therapeutic human IgG1κ mAb 
that binds to the p40 subunit. It disrupts the interaction of IL12 
and IL23 with their shared cell-surface receptor, IL12Rβ1, thereby 
neutralizing their biological activities. However, this mAb cannot 
bind to endog enous IL12 or IL23 that are already bound to receptor 
complexes and is unlikely to mediate Fc effector functions, such 
as complement-dependent cytotoxicity or antibody-dependent cel-
lular cytotoxicity.1

IL12 is a heterodimeric molecule comprising two subunits, p35 
and p40, while IL23 has a similar structure composed of p19 and 
p40 subunits. Both cytokines are predominantly generated by in-
nate immune cells in response to microbial stimulation. IL12 binds 
to its receptor (IL12Rβ1/IL12Rβ2) expressed by activated natural 
killer (NK) cells and naive CD4+ T cells that induce their differen-
tiation into Th1 mature lymphocytes, which in turn increases the 
secretion of interferon (IFN)γ. The binding of IL23 to its receptor 
(IL12Rβ1/IL23R) stimulates another CD4+ T-cell subset (Th17) to 
produce type 17 cytokines, such as IL17, IL22, and GM-CSF.1,16,17 
Within the skin, overactivated IL12 and IL23 signaling drives ab-
errant Th1 and Th17 immune responses and promotes the forma-
tion of psoriasis plaques.18

Figure 1 synthesizes the pathophysiology of psoriasis and the 
ustekinumab mechanism of action.

Ustekinumab approval trials in pediatric plaque psoriasis

The approval of ustekinumab in adult patients (age ≥ 18 years) 
is based on data from the PHOENIX 1/22,3 and ACCEPT trials,19 
which show that this biologic has a better efficacy and safety pro-
file than earlier anti-TNFα agents. Later, in October 2017, the FDA 
approved an expanded indication for adolescents (age ≥ 12 to <18 
years) and for children (age ≥ 6 to <11 years) in July 2020. In addi-
tion, the safety and efficacy of ustekinumab in the pediatric popu-
lation have been evaluated in two phase-III clinical trials: CAD-
MUS (double-blind, placebo-controlled study) and CADMUS Jr 
(open-label, single-arm study).

A total of 154 participants with moderate to severe psoriasis 
were enrolled in the two studies (110 adolescents in the CADA-
MUS trial and 44 children in the CADAMUS Jr trial). A weight-
based dose of ustekinumab (<60 kg: 075 mg/kg; ≥ 60 to ≤100 kg: 
45 mg; >100 kg: 90 mg) was administered by subcutaneous injec-
tion at weeks 0 and 4, followed by an injection every 12 weeks, led 
to PASI 75 and PASI 90 responses in more than 80% and 60% of 
patients, respectively. Not only was the response well maintained 
through week 52 in both trials, but the AEs and serious AEs in 
CADAMUS trials were also similar between the ustekinumab 
and placebo groups and were consistent with those previously ob-
served in adult studies.

Effectiveness in pediatric patients has been confirmed in other 
studies. For example, a recent, multicentre retrospective study 
was conducted in France and Italy that enrolled children under 12 
years of age with psoriasis who received biological agents, includ-
ing ustekinumab.20 Ustekinumab was associated with a significant 
decrease in PASI score from 11.6 ± 8.3 at baseline to 2.6 ± 2.2 
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Fig. 1. Current concepts in psoriasis pathophysiology and ustekinumab mechanism of action. In response to several external triggers, activated keratinocytes 
release proinflammatory cytokines that recruit and activate plasmacytoid dendritic cells to produce large amounts of IFNα. This cytokine induces phenotypical and 
functional maturation of myeloid dendritic cells into fully activated antigen-presenting dendritic cells, thereby promoting the expansion and differentiation of au-
toreactive T cells through antigen presentation and secretion of cytokines, mainly IL12 and IL23. The former is implicated in Th1 expansion, and the latter provides 
Th17 lymphocyte differentiation. The activated lymphocytes secrete TNFα, INFγ, IL17, and IL22 that stimulate keratinocytes to proliferate and produce antimicro-
bial peptides, chemokines, and proinflammatory cytokines, which further activate dendritic cells, creating a positive feedback loop. Ustekinumab is a mAb that 
binds to the p40 subunit shared by IL12 and IL23 and disrupts the interaction of these cytokines with a shared cell-surface receptor chain, IL12Rβ1. IFNα, interferon-
alpha; IL, interleukin; IL12Rβ1, interleukin-12 receptor beta 1INFγ, interferon-gamma; mAb, monoclonal antibody; Th, t-helper; TNFα, tumor necrosis factor-alpha.
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after three months and was maintained over two years. Another 
recent study from a multicenter real-life study21 that evaluated the 
drug survival rates of biologics in French psoriatic patients showed 
that ustekinumab remains an effective and valid therapeutic option 
whether the agent was given as a first-line or second-line biologic. 
Ladha et al.22 reported that 78.3%, 69.9%, and 47.8% of usteki-
numab-treated patients achieved PASI 75, PASI 90, and PASI 100, 
respectively, at week 16, with responses maintained at week 52.

Off-label uses of ustekinumab in cutaneous disorders

Despite a further lack of approval, IL12/IL23 blockers have been 
used successfully for many dermatologic conditions in pediatric 
populations. Unfortunately, the most available literature is limited 
to small case series, and case reports, therefore, cannot produce 
reliable evidence about the efficacy and safety of these biologic 
agents. For this reason, ustekinumab should be reserved for severe 
and recalcitrant cases of pediatric dermatoses that fail or do not 
tolerate first-line treatment and for which alternative treatment op-
tions are lacking.

Ustekinumab for other subtypes of pediatric psoriasis

Other forms of pediatric psoriasis include GPP and the least com-
mon types: erythrodermic pediatric psoriasis (EPP) and PPP.23

GPP is a form of acute psoriasis that often follows infections, 
most commonly streptococcal upper respiratory tract infections 
but also viral infections, including SARS-CoV-2. GPP is manifest-
ed by the eruption of several small (0.5–1 cm) “drop-like” papules 
widely distributed throughout the skin. Often, the eruption clears 
within 3–4 months, but many patients experience recurrence or 
evolve into chronic plaque psoriasis.24,25 Although GPP is the sec-
ond-most common type of psoriasis seen in children (14 to 30%),26 
the success of ustekinumab in the treatment of recalcitrant guttate 
psoriasis has been studied in only a few published cases in adults. 
However, no reports have been documented in children.

EPP is the rarest form of psoriasis in children and is associ-
ated with morbidity and potential mortality. It typically presents 
with generalized inflammatory erythema involving at least 75% 
of the body surface area. Treatment of EPP is challenging due to 
its rarity, the lack of randomized controlled trials, and the absence 
of standardized guidelines. In addition, evidence supporting the 
role of biological agents in treating EPP is lacking.27 Nevertheless, 
successful use of ustekinumab has been described for rare cases 
of EPP in children. Signa et al.28 described two 7-year-old dizy-
gotic twins with a history of severe erythrodermic psoriasis related 
to CARD14 mutations with poor clinical response to topical and 
systemic therapy, including steroids, retinoids, cyclosporine, and 
etanercept. Administration of ustekinumab (2 mg/kg every eight 
weeks) allowed a complete resolution of skin lesions without any 
severe AEs, with a long-term follow-up.

Pustular psoriasis (PP) is an uncommon form of the disease, 
which accounts for up to 13.1% of all childhood psoriasis.29 PP 
is characterized by superficial pustules on a background of ery-
thema and is subdivided into three subgroups based on their pres-
entations, i.e., generalized PP, acrodermatitis continua of Hallo-
peau, and palmoplantar pustulosis. Treatment guidelines have 
been established for PP, but no controlled studies are available 
yet for PPP. Although the Medical Board of the National Psoria-
sis Foundation recommended acitretin, cyclosporine, etanercept, 
or methotrexate as the first-line therapeutic options in children 

with the generalized form of PPP,30 infliximab (TNFα blocker) 
is the biologic that is usually preferred due to its rapid onset of 
action. It has been postulated that pustule formation is caused by 
an increase in some inflammatory mediators, such as IL17F and 
IL8, which are good targets for ustekinumab. However, the effi-
cacy of ustekinumab in PPP has been highlighted in only a hand-
ful of case reports. Thereby, Herlin et al.31 showed that usteki-
numab was effective in generalized PP at 0.9 mg/kg every nine 
weeks, with sustained remissions lasting up to 48 months after 
the initiation of biologic therapy. Likewise, another case in a pre-
schooler female with a de novo mutation in caspase recruitment 
domain-containing protein 14 showed notable improvement after 
ustekinumab treatment.32

Ustekinumab for juvenile pityriasis rubra pilaris

PRP is a rare papulosquamous disorder classified into six groups 
according to clinical appearance, age of onset, and prognosis.33 
Although the etiology of PRP remains unknown, biological agents 
have been proven successful in recalcitrant cases, supporting the 
immunologic pathogenesis theory. Craiglow et al.34 reported a 
case series of 15 subjects (adults and children) with CARD14-
associated papulosquamous eruption that displayed characteristics 
of both psoriasis and PRP. Interestingly, the authors mentioned a 
marked clinical improvement in five of six subjects treated with 
ustekinumab after the failure of other systemic therapies. Although 
all six subjects had the onset of their disease at or before two years 
of age, their ages at the beginning of biological treatment have not 
been specified. The use of ustekinumab in the treatment of juvenile 
PRP has also been reported in a 7-year-old Asian girl; complete 
clearance was reported after one year of therapy.35

Ustekinumab for hidradenitis suppurative

HS is a chronic, inflammatory, recurrent, and debilitating skin fol-
licular disease that occurs in the apocrine gland-bearing areas of 
the body, most commonly the axillary, inguinal, and anogenital 
regions.36 While many treatment options exist, no single approach 
is consistently successful for every patient. It has been reported 
that both TNFα and IL17 are increased in HS skin lesions.37 Adali-
mumab is the only biologic therapy approved for treating HS in the 
pediatric population. However, treatment failure is common and 
needs to be considered when using other biologics, including those 
targeting the IL23/IL17 axis, such as ustekinumab. Provini et al.38 
reported a case of a 17-year-old girl with severe and recalcitrant 
HS successfully treated with a combination of high-dose usteki-
numab and hyperbaric oxygen therapy. Additionally, Monsalvez 
et al.39 published a similar age and gender patient with HS and ul-
cerative colitis controlled with ustekinumab according to Chron's 
disease dosage plus sulfone 50 mg daily.

Ustekinumab for atopic dermatitis

AD is the most common chronic inflammatory dermatologic dis-
order in the younger population, affecting almost up to 15.5% of 
children.40 AD pathogenesis is multifactorial, resulting from an al-
tered skin barrier and immune dysregulation. Most children with 
AD present with mild disease (67%), and the remaining 33% pre-
sent with moderate to severe AD.41

Severe forms may warrant systemic treatment with traditional 
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systemic medications, small molecule inhibitors, or biological 
agents. However, available biologic options for pediatric AD re-
main limited. While dupilumab, a mAb that inhibits IL4 and IL13 
signaling, is the only approved biologic in childhood AD, many 
cases remain refractory to this therapy and require off-label medi-
cations. Several successful cases have been reported in treating 
patients with refractory AD with ustekinumab. A proposed mecha-
nism by which this drug exerts its effects in AD is inhibiting the 
Th17 pathway and its associated cytokines, IL17 and IL22, which 
are overexpressed in AD.42 All published cases have concerned 
adults, except two in adolescents. Agusti-Mejias et al.43 presented 
a case of a 16-year-old patient who was completely cured without 
any AE. Wlodek et al.44 reported another case of a 13-year-old girl 
partially recovered by ustekinumab. She experienced flares 3–4 
weeks before the next injection. In contrast, randomized placebo-
controlled trials (RCTs) concerning this IL12/IL23 blocker have 
not been able to demonstrate a benefit compared to placebo.45

Ustekinumab for alopecia areata

AA is a common autoimmune disease that results in nonscarring 
hair loss. The use of traditional drugs for AA is limited by their 
AEs and inconsistent efficiency, especially in a pediatric popula-
tion. Nevertheless, the discovery of the role of Th1, Th2, and TH17 
cells in the pathogenesis of AA provides the rationale to consider 
IL12/IL23 blockers in recalcitrant cases.46 However, only one case 
series of three pediatric patients has documented hair regrowth 
with ustekinumab use,47 in contrast with several reports showing 
that new-onset AA occurred after this drug administration.48

Miscellaneous

Ustekinumab has been used to treat various skin conditions such 
as DITRA (Erythrodermic pediatric psoriasis) and congenital 
ichthyosis. To date, ustekinumab has been used successfully in 
three children reported in two separate publications.49,50 All these 
patients presented a severe DITRA resisting multiple therapies 
in whom the use of ustekinumab led to an excellent clinical re-
sponse, despite the need for high doses to ensure adequate con-
trol. As DITRA is an auto-inflammatory disorder, the excellent 
response to treatment that targets adaptive immunity reflects the 
complex interactions between the innate and adaptive immune 
systems in this disease.

Additionally, three different reports have shown the benefi-
cial effects of ustekinumab in congenital ichthyosis. Poulton et 
al.51 describe a pediatric case of autosomal recessive congenital 
ichthyosis due to homozygous variants in NIPAL4 that was dra-
matically improved with high doses of ustekinumab after failing to 
respond to methotrexate and adalimumab. Volc et al.52 reported a 
case of Netherton syndrome in a 15-year-old girl who substantially 
responded after four weeks of 0.75 mg/kg ustekinumab. No signs 
of relapse were detected after one year of follow-up. The third re-
port53 describes two cases of ichthyosis linked to desmoplakin mu-
tation causing erythroderma and other cutaneous and visceral ab-
normalities. The two patients failed to respond to multiple courses 
of immunosuppressants and retinoids. Based on the discovery of 
Th1 and Th17/IL23 skewing in the skin and Th17/IL22 skewing in 
blood, although performed only in one child, ustekinumab therapy 
was initiated in both children. After one year of biological treat-
ment, both children showed a substantial improvement in their 
clinical condition and a better quality of life.

Adverse events observed with ustekinumab

Considering the relative paucity of literature on the use of usteki-
numab in childhood skin diseases, much of the safety data has been 
taken from studies on its use in adults and other nondermatologi-
cal indications. However, the available literature on the use of this 
drug in the pediatric population suggests that it is safe, although 
there is an urgent need to generate more safety data in this age 
group.54

Although targeting two major cytokine pathways, AEs associ-
ated with ustekinumab use were generally nonserious, occasional, 
and did not lead to drug discontinuation.55 Thus, IL17 is essential 
for host defense against bacterial and fungal pathogens. However, 
despite a decrease in IL17 signaling due to ustekinumab treatment, 
the infectious risk due to ustekinumab seems to be low in clinical 
trials. Furthermore, analysis of published register-based studies 
for ustekinumab did not show increased incidences of serious in-
fections, including tuberculosis, when comparing ustekinumab to 
anti-TNF agents or conventional systemic therapies.56,57

CADMUS trials have greatly expanded the available safety 
data in pediatric patients, as they have been monitored for AEs for 
at least one year. The AEs in this trial were consistent with those 
previously observed in adult patients receiving ustekinumab. In 
phase 3 CADMUS study4 in adolescents with psoriasis, the most 
common AEs from ustekinumab were nasopharyngitis (34.5%), 
upper respiratory tract infection (12.7%), and pharyngitis (8.2%). 
Overall, six severe AEs were reported: one worsening of psoriasis, 
transient leukopenia, pyelonephritis, ear infection, allergic con-
tact dermatitis from hair dye, and one death from a motor vehicle 
accident. Importantly, through week 60, there were no reports of 
malignancies, opportunistic infections, active TB, anaphylaxis, or 
serum-sickness-like reactions. No new safety concerns were iden-
tified in the CADMUS Jr study,5 which evaluated ustekinumab in 
children ≥ 6 to <12 years of age.

Although uncommon, various other cutaneous and systemic 
AEs related to ustekinumab are well documented in the literature. 
Among these AEs, many immune-mediated skin diseases, such as 
paradoxical psoriasis, vitiligo, alopecia areata, and atopic dermati-
tis, have been attributed to the use of this biologic in adults as well 
as in the pediatric population.

The most reported skin and systemic AEs are summarized in 
Tables 1 and 2 for all ustekinumab indications.

Future directions

Ustekinumab should be considered if not otherwise contraindi-
cated in severe recalcitrant diseases such as PRP, HS, and DA as 
well as several other dermatologic disorders despite very few suffi-
ciently powered clinical trials evaluating ustekinumab in these off-
label conditions. In addition, the recommended dosage regimen is 
appropriate for most patients, significantly improving compliance 
and quality of life, especially for pediatric patients. Thus, after two 
initial loading doses, children only need four doses a year, which 
makes it an ideal candidate for chronic childhood disorders that 
often require lifelong treatment.

Conclusions

Over the past two decades, the use of biological agents in the treat-
ment of cutaneous conditions has increased worldwide. The suc-
cessful use of IL12/IL 23 inhibitors for the treatment of psoriasis is 
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Table 1.  Skin adverse events associated with ustekinumab

1. Skin lesions related 
to the administration 
of treatment

Bruising, pruritus, pain, erythema, swelling, skin rash

2. Skin infections Bacterial infections: cellulitis, mycobacterium abscessus, secondary syphilis, staphylococcal 
skin colonization; Viral infections: disseminated verrucae, condyloma acuminate, herpes zoster; 
Fungal infection: cutaneous candidiasis, Nocardia infection, disseminated sporotrichosis; 
Parasitic infections: plurifocal cutaneous leishmaniasis, cutaneous protothecosis

3. Skin neoplasia Non melanoma skin tumors: basocellular carcinoma, spinocellular carcinoma; Malignant 
melanoma; Skin lymphomas/Lymphoproliferative disorders: Jessner-Kanof type, 
anaplastic large T cell lymphoma, mycosis fungoides; Multiple dermatofibromas

4. Immune mediated 
diseases

«de novo» psoriasis and exacerbation of prior psoriasis or psoriasis subtypes; Atopic-dermatitis and its 
exacerbation; Lupus-like paradoxical reaction; Alopecia areata; Skin vasculitis; Vitiligo; Dermatomyositis; 
Localized scleroderma (morphea); Lichen or lichenoid reaction; Frontal fibrosing alopecia; Linear IgA 
bullous dermatosis; bullous pemphigoid; Erythema multiforme; Erythroderma, exfoliative dermatitis 
and hypersensitivity reaction; Erythematous annular eruptions; Fixed drug eruption; Urticaria

5. Other skin events Hidradenitis suppurativa; Seborrhoeic keratosis; Thrombotic thrombocytopenic purpura; 
Sarcoidosis-like paradoxical reaction; Wells syndrome; Erythema annulare centrifugum; 
Cutaneous focal mucinosis; Lentigines; Spiny follicular hyperkeratosis

IgA, Immunoglobulin A.

Table 2.  Adverse systemic reactions associated with ustekinumab

1. Systemic allergic reactions to 
the administration of treatment

Flushing, anaphylactoid reaction, nausea, vomiting, blurred vision 
and/or confusion, dizziness, difficulty in breathing

2. Whole body (general disorders) Asthenia, Flu-like symptoms, myalgia, anorexia, depression, sleep disturbance

3. Infections Bacterial infections: latent tuberculosis reactivation, miliary tuberculosis, meningococcal 
meningitis, pneumonia, Clostridium difficile infection, Mycobacterium fortuitum 
ventriculoperitoneal shunt infection, perianal abscess, dental abcess, urinary tract 
infection, Staphylococcus aureus bacteremia with iliac artery endarteritis, Streptococcal 
sepsis; Viral infections: HSV-2 meningitis, Varicella zoster virus meningitis, acute hepatitis 
B, HBV reactivation, HCV reactivation, herpes simplex virus encephalitis, nasopharyngitis, 
Respiratory tract infections; Fungal infection: mycotic oesophagitis; Parasitic infections: 
Amoebic liver abscess, Ocular toxoplasmosis, severe acute toxoplasmosis

4. Neoplasia Anal adenocarcinoma, cancer of anal fistula, endometrial cancer, esophageal cancer, 
hepatocellular carcinoma, pancreatic adenocarcinoma Malignant peritoneal mesothelioma, 
Gastric Mucosa-Associated Lymphoid Tissue Lymphoma, Exacerbation of Hodgkin’s lymphoma, 
chronic lymphocytic leukaemia, multiple myeloma, papillary thyroid cancer, breast cancer

5. Cardiovascular events Hypertension, congestive heart failure, dilated cardiomyopathy, unstable 
angina, Vasculitis, central retinal vein and artery occlusion

6. Gastrointestinal events 
/ Hepatobiliary events

Acute hepatitis, elevated alanine transferase levels, fatty liver 
infiltration, diverticulitis, retroperitoneal fibrosis, pancreatitis

7. Musculoskeletal events Paradoxical psoriatic arthritis, arthralgia, multifocal myositis, polymyositis, myasthenia gravis

8. Renal adverse events Lupus nephritis, new-onset autoantibody-mediated nephritis, nephrotic 
syndrome, IgA nephropathy, focal segmental glomerulosclerosis

9. Nervous system events Headache, neuropathic pain, memory loss, parkinsonism, benign intracranial 
hypertension, posterior reversible encephalopathy syndrome, demyelination, 
limbic encephalitis, Facial palsy, reversible cerebral vasoconstriction syndrome, 
ischaemic stroke, Guillain–Barré syndrome, peripheral neuropathy

10. Respiratory adverse events Noninfectious pneumonia, bronchospasm crisis, pneumothorax, sarcoidosis

11. Urogenital and obstetric events Urolithiasis; Epididymo-orchitis, erectile dysfunction; Foetal death and miscarriage

12. Other systemic events Monoclonal gammopathy of undetermined significance; Autoimmune thyroiditis

HBV, hepatitis B virus; HCV, hepatitis C virus; HSV-2, herpes simplex virus-2.
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considered a major scientific breakthrough as the first non-TNF-α 
inhibiting biologic that has been proven effective in the disease, 
paving the way for its approval for moderate-to-severe psoriasis 
since 2009. Although off-label, new clinical data and various in-
dications in adults and children have emerged for ustekinumab in 
recent years.

In pediatric dermatology, patients seem to tolerate ustekinumab 
with minimal side effects, according to the CADMUS trials and 
various published case reports. However, as with adults, a thor-
ough history, physical examination, and biologic workup with 
careful assessment for active infections and screening for active or 
latent tuberculosis, normal cardiovascular and neurological func-
tions, and absence of malignancy, complete blood count, and meta-
bolic profile are a minimum before the start of ustekinumab. Sub-
sequently, regular follow-up investigations should be conducted.

Finally, the data discussed in this holistic review is mainly 
based on numerous pediatric case series. Unfortunately, the exist-
ing literature does not indicate definite safety and efficacy in chil-
dren; more clinical and prospective data are needed to strengthen 
these conclusions.
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