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Disclosure Statement

• Financial Relationships: I have no relevant financial 
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• Off-Label / Investigational Uses: I do not intend to discuss any 
unapproved or off-label uses of drugs or medical devices 
during this presentation.



Objectives

By the end of this presentation, participants will be able to: 
• Recognize biologics that are used to treat pediatric skin 

conditions
• Assess the impact of biologics on the treatment of pediatric 

patients
• Evaluate mechanisms and safety considerations for biologic 

therapies in pediatric dermatology



Common Skin Disorders

• Atopic dermatitis (AD)
• Psoriasis
• Hidradenitis suppurativa (HS)
• Alopecia

Presenter Notes
Presentation Notes
Note: not all-inclusive, these are just the specifics that will be covered over the course of this presentation- feel free to explain each of these



Common Biologics in Dermatology
• Atopic dermatitis (AD)

– Dupilumab (Dupixent), lebrikizumab-ibkz (Ebglyss), nemolizumab-ilto 
(Nemluvio), tralokinumab (Adbry), abrocitinib (Cibinqo), upadacitinib (Rinvoq)

• Psoriasis
– Etanercept (Enbrel), guselkumab (Tremfya), ixekizumab (Taltz), adalimumab 

(Humira), risankizumab (Skyrizi), secukinumab (Cosentyx), ustekinumab 
(Stelara), upadacitinib (Rinvoq)

• Hidradenitis suppurativa (HS)
– Adalimumab (Humira), secukinumab (Cosentyx)

• Alopecia
– Ritlecitinib (Litfulo)

Presenter Notes
Presentation Notes
Note: not all-inclusive, these are just the specifics that will be covered over the course of this presentation

Also note: these are the ones that are FDA approved for the disease state in pediatrics- oftentimes we may include others not on the list that may be approved in adults and get PAs for children (ex. Stelara/anakinra/Enbrel for HS) 

Mild/Localized Disease�Moisturizers + topical therapies�Topical corticosteroids, calcineurin inhibitors, other nonsteroidal topicals�↓�Persistent/Increasing Disease Burden�Optimize topical therapy and adherence�May consider phototherapy or other systemic options when appropriate�↓�Moderate-to-Severe or Refractory Disease�Consider biologic or targeted systemic therapy

Escalation is driven by inadequate disease control and overall disease burden




Why Is Pediatric Dermatology Different?
• Chronic disease presenting early on in life
• Impacts quality of life

o School
o Extracurricular activities
o Social stigma
o Self-esteem

• Unique challenges
o Weight-based dosing
o Needle phobia
o Routine vaccinations
o Limited clinical data
o Insurance/access barriers

Presenter Notes
Presentation Notes
Under QOL, may include pruritus, pain, sleep disruption and the Family/caregiver burden that is now on the family
Chronic disease beginning early in life
Years of potential disease burden 
Long-term treatment exposure becomes important 
Quality of life
School/activity limitations 
Social stigma and self-esteem 
Pediatric-specific challenges
Weight-based dosing 
Needle anxiety 
Vaccination schedules 
Limited long-term pediatric data 
Insurance/access barriers






BIOLOGIC REVIEW



Common Biologics in Dermatology
• Atopic dermatitis (AD)

– Dupilumab (Dupixent), lebrikizumab-ibkz (Ebglyss), nemolizumab-ilto 
(Nemluvio), tralokinumab (Adbry)

• Psoriasis
– Etanercept (Enbrel), guselkumab (Tremfya), ixekizumab (Taltz), risankizumab 

(Skyrizi), secukinumab (Cosentyx), ustekinumab (Stelara*)
• Hidradenitis suppurativa (HS)

– Adalimumab (Humira*), secukinumab (Cosentyx)
• Alopecia

– Ritlecitinib (Litfulo)

*Including all biosimilars

Presenter Notes
Presentation Notes
Note: not all-inclusive, these are just the specifics that will be covered over the course of this presentation

Also note: these are the ones that are FDA approved for the disease state in pediatrics- oftentimes we may include others not on the list that may be approved in adults and get PAs for children (ex. Stelara/anakinra/Enbrel for HS) If you would like all of these included please let me know!

Mild/Localized Disease�Moisturizers + topical therapies�Topical corticosteroids, calcineurin inhibitors, other nonsteroidal topicals�↓�Persistent/Increasing Disease Burden�Optimize topical therapy and adherence�May consider phototherapy or other systemic options when appropriate�↓�Moderate-to-Severe or Refractory Disease�Consider biologic or targeted systemic therapy

Escalation is driven by inadequate disease control and overall disease burden




Interleukin Antagonists
dupilumab (Dupixent), guselkumab (Tremfya), ixekizumab (Taltz), lebrikizumab-ibkz (Ebglyss), nemolizumab-ilto 

(Nemluvio), tralokinumab (Adbry), risankizumab (Skyrizi), secukinumab (Cosentyx), ustekinumab (Stelara)

Mechanisms
• Dupixent: Inhibits interleukin-4 (IL-4) and 

interleukin-13 (IL-13) 
• Tremfya/Skyrizi: Inhibits IL-23 signaling
• Taltz/Cosentyx: Inhibits interaction with the 

IL-17 receptor
• Ebglyss/Adbry: Inhibits the bioactivity of IL-

13
• Nemluvio: Inhibits the bioactivity of IL-31
• Stelara: Binds to p40 protein subunit, 

inhibiting the bioactivity of IL-12 and IL-23

DOI 10.3389/fmed.2024.1342176

Presenter Notes
Presentation Notes
Overall goal of mechanism is to inhibit ILs that work in the inflammatory pathways
In the lesional skin of AD, various innate immune cells, including Th2 cells, type 2 innate lymphoid cells (ILC2s), and basophils, produce Th2 cytokines (IL-4, IL-5, IL-13, IL-31). Alarmins such as thymic stromal lymphopoietin (TSLP), IL25, and IL-33 are also produced by epidermal keratinocytes, amplifying type 2 inflammation (6). These cytokines further decrease the expression of barrier-associated proteins such as filaggrin, loricrin, and involucrin, leading to impaired barrier function (7).




Interleukin Antagonists
dupilumab (Dupixent), guselkumab (Tremfya), ixekizumab (Taltz), lebrikizumab-ibkz (Ebglyss), nemolizumab-ilto 

(Nemluvio), tralokinumab (Adbry), risankizumab (Skyrizi), secukinumab (Cosentyx), ustekinumab (Stelara)

Common Side Effects
• Various dermatologic and hypersensitivity reactions
• Injection site reactions 
• Ocular surface disorders (Dupixent)

– Conjunctivitis, blepharitis, keratitis, eye pruritus, and dry eye syndrome
• Arthralgia and myalgia
• "Flu-like" symptoms

Presenter Notes
Presentation Notes
(skin rash, urticaria, erythema multiforme, erythema nodosum, angioedema, and serum sickness-like reaction)
(conjunctivitis, blepharitis, keratitis, eye pruritus, and dry eye syndrome)

Various dermatologic and hypersensitivity reactions
skin rash, urticaria, erythema multiforme, erythema nodosum, angioedema, and serum sickness-like reaction
Injection site reactions 
Ocular surface disorders
conjunctivitis, blepharitis, keratitis, eye pruritus, and dry eye syndrome
Upper respiratory tract infection
Arthralgia and myalgia

Infections range common cold to severe bacterial/fungal opportunistic infections




Clinical Considerations
• Serious infections (including herpes zoster, fungal, and opportunistic infections)
• TB reactivation risk

o QuantiFERON-TB Gold Plus required prior to therapy initiation
• Increased risk of hepatotoxicity
• Patient's comorbid conditions

Interleukin Antagonists
dupilumab (Dupixent), guselkumab (Tremfya), ixekizumab (Taltz), lebrikizumab-ibkz (Ebglyss), nemolizumab-ilto 

(Nemluvio), tralokinumab (Adbry), risankizumab (Skyrizi), secukinumab (Cosentyx), ustekinumab (Stelara)

Presenter Notes
Presentation Notes
Exception to TB testing is Dupixent (adbry? Need to check)

Increase risk of hepatotoxicity has been identified in patients with other autoimmune diseases (i.e. Crohns)

Check lexicomp to see if anything else want to add. Any other clinical articles?

Comorbid conditions: sometimes will want to pick drug that effectively treats both issues. Some drugs can also exacerbate IBD.



Tumor Necrosis Factor Alpha (TNF-α) Inhibitors
Adalimumab (Humira), Etanercept (Enbrel)

Mechanism
• Monoclonal antibody that binds to human 

TNF-α
• Interferes with binding to TNF-α receptor 

sites and subsequent cytokine-driven 
inflammatory processes

Common Side Effects
• Dermatologic and hypersensitivity reactions
• Injection site reactions 
• Upper respiratory tract infection
• Arthralgia and myalgia

https://doi.org/10.3390/ijms22052719

Presenter Notes
Presentation Notes

Monoclonal antibody that binds to human TNF-alpha
This interferes with binding to TNFα receptor sites and subsequent cytokine-driven inflammatory processes




Black Box Warnings (BBW)
• Serious infections (bacterial, fungal and 

opportunistic pathogens)
• Increased risk of malignancy 
• Hepatitis B reactivation 
• TB reactivation risk

o QuantiFERON-TB Gold Plus required prior to 
therapy initiation

Clinical Considerations
• Cytopenias/pancytopenia 
• Appearance of other autoimmune reactions 

(paradoxical effect)

Tumor Necrosis Factor Alpha (TNF-α) Inhibitors
Adalimumab (Humira), Etanercept (Enbrel)

doi: 10.3390/life13081779

Presenter Notes
Presentation Notes
Cytopenias/pancytopenia 
Serious hypersensitivity reactions 
Other autoimmune reactions may occur while on TNF inhibitors, causing a paradoxical effect

Heart failure exacerbation
Multiple sclerosis



Janus Kinase (JAK) Inhibitors
Ritlecitinib (Litfulo), Upadacitinib (Rinvoq), Abrocitinib (Cibinqo)

Mechanism
• Prevents immune cells from triggering inflammatory responses

Common Side Effects
• Elevated cholesterol
• Headache
• Nausea/vomiting
• New/worsening acne
• Rash/urticaria

doi: 10.3389/fimmu.2019.02847

Presenter Notes
Presentation Notes





Janus Kinase (JAK) Inhibitors
ritlecitinib (Litfulo), upadacitinib (Rinvoq), abrocitinib (Cibinqo)

Black Box Warning (BBW)
• Higher rate of all-cause mortality
• Major adverse cardiovascular events (MACE)
• Increased risk for malignancy
• Serious infections (bacterial, fungal and opportunistic pathogens)
• Thrombosis (DVT, PE)

Clinical Considerations
• May cause GI perforation
• Risk of hematologic toxicity (anemia, neutropenia)
• Elevated liver enzymes

• TB reactivation risk
o QuantiFERON-TB Gold Plus required prior to therapy initiation

Presenter Notes
Presentation Notes
Increased risk for gastrointestinal perforation
Thromboembolic disease – Should be used with caution in patients with increased risk for or personal history of thrombosis.
GI perf: risk factors are older age, systemic glucocorticoids, NSAIDs, hx of perf, diverticulitis

Contraindications
Advanced chronic liver disease – JAK inhibitors are metabolized by the liver and are contraindicated in patients with current or prior hepatic decompensation or a Child score of ≥9
Lymphopenia, neutropenia, and anemia – Initiation of JAK inhibitors should be avoided in patients with baseline absolute lymphocyte count (ALC) <500 cells/mm3 or absolute neutrophil count (ANC) <1000 cells/mm3



If there are all these risks with 
biologic therapies, why are we 

using them in our pediatric 
patients?



Why Biologics in Pediatrics?
Significant benefits demonstrated in pediatric-specific clinical studies

– LIBERTY AD PRESCHOOL*: Phase III trial evaluating the efficacy and safety of dupilumab in infants 
and young children aged 6 months to 6 years with moderate-to-severe atopic dermatitis

*https://pubmed.ncbi.nlm.nih.gov/36116481/ 

Presenter Notes
Presentation Notes
Proportion of patients with an IGA score of 0 to 1 through week 16 (primary endpoint); (B) proportion of patients with EASI-75 through week 16 (key secondary endpoint)
53% achieved EASI-75 vs 11% with placebo at week 16 
28% achieved clear/almost clear skin vs 4% with placebo

At week 16, significantly more patients in the dupilumab group achieved IGA 0 or 1 (28%, P<.0001) and EASI 75 (53%, P<.0001) over placebo (4% and 11% respectively). AE of conjunctivitis had higher incidence in the dupilumab group (5% vs 0%); no AEs were serious or led to treatment discontinuation.

Dupixent Study: https://pubmed.ncbi.nlm.nih.gov/36116481/ 




Why Biologics in Pediatrics?

CADMUS Jr.*: Phase III trial 
evaluating the efficacy and safety of 
ustekinumab in patients aged ≥ 6 to 
< 12 years of age with moderate-to-
severe plaque psoriasis

• 84% achieved PASI-75 
• 64% achieved PASI-90 
• Mean Children’s 

Dermatology Life Quality 
Index improved by 6.3 
points at week 12

*https://pubmed.ncbi.nlm.nih.gov/32173852/ 

Presenter Notes
Presentation Notes
Figure is Proportions of patients achieving Children’s Dermatology Life Quality Index (CDLQI) 0 or 1 (no effect on health-related quality of life) by study visit through week 52

Ustekinumab Study: https://pubmed.ncbi.nlm.nih.gov/32173852/ 

Can either put in slide or mention out loud: Targeted therapy can provide substantial disease clearance while improving symptoms and quality of life in children with chronic inflammatory skin disease.


Ustekinumab Study: https://pubmed.ncbi.nlm.nih.gov/32173852/ 




BIOLOGIC MANAGEMENT IN 
DIFFERENT HEALTHCARE SETTINGS

Presenter Notes
Presentation Notes
Patients present across care settings:
Primary care, urgent care, ED




The 4 Rules of 
Biologic 

Management

Active infection 
HOLD

Live vaccines 
CONTRAINDICATED

Major surgery 

HOLD
Unexplained 

systemic 
symptoms 
EVALUATE



#1 - Active Infection

• Higher risk of infections due to 
decreased immune response

• Opportunistic infections
o Tuberculosis
o Fungal
o Histoplasmosis
o Coccidiomycosis
o Pneumocystis Jirovecii (PJP)
o Herpes Zoster
o Viral

• Reasons to hold biologics:
o Fever
o Antibiotics
o Moderate-severe viral illness (i.e. 

influenza, covid) 

• When to resume:
o Fever-free at least 24 hours
o Completion of antibiotic therapy
o Clinical resolution of symptoms

Presenter Notes
Presentation Notes
Typically do not need loading doses when restarting therapy, unless it has been for a longer duration of time (if more than 3-4 half lives have passed since previous dose)

Hold if:
Fever or systemic illness
Infection requiring antibiotics
Moderate–severe viral illness (e.g., influenza, COVID)
Resume when:
Clinical resolution of infection
± completion of antibiotic therapy
Pearl:
If you treat an infection → explicitly instruct patient to hold




#2 - Live Vaccines

Inactivated vaccines are safe to administer while on 
biologics

Live vaccines should be avoided (if possible)

Discontinue the biologic 4 weeks prior to receiving live 
vaccines and for 4 weeks after receiving the live vaccines

Presenter Notes
Presentation Notes
Vaccines should be considered carefully in those who are on biologic therapy
Do not delay necessary vaccines!



CDC Vaccination Schedule

Child and Adolescent Immunization Schedule by Age (Addendum updated July 2, 2025) | Vaccines & 
Immunizations | CDC

Presenter Notes
Presentation Notes
Stars are the live vaccines to be worried on with biologics
Additional live vaccines are yellow fever, TY21a oral thyphoid, BCG, smallpox (not part of routine vaccinations unless patient is at risk for these)

https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent-age.html
https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent-age.html
https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent-age.html


#3 - Surgery & Procedures
• Continue biologic 

without interruption
• Hold biologic if  high risk 

of  poor healing or local 
infection

Minor

• Stop biologic before 
operation (one full 
dosing cycle)

• Hold biologic until 
wound shows signs of  
healing  with no 
infection

Major

https://doi.org/10.3390/microorganisms14020398

Presenter Notes
Presentation Notes
individualized decision-making based on disease activity, drug half-life, and surgical risk level.
Ultimately up to discression of surgeon and prescriber – coordinate/multidisciplinary collaboration is crucial
Weigh pros vs cons of stopping treatment

Exact plan may differ between drugs, but this is in general
Perioperative Management Considerations
Timing: Guidelines generally recommend withholding biologic therapies for a specific window around the operation (often 1 to 5 half-lives or one full dosing cycle pre-operatively) to lower the risk of post-operative surgical site infections. [1, 2, 3]
Resumption: Biologics are typically withheld until the surgical wound shows clear signs of healing (usually 10 to 14 days or up to 4 weeks post-operatively) with no clinical evidence of infection. [1, 2, 3]
Multidisciplinary Coordination: Management must balance the elevated infection risk of immunosuppression against the risk of an underlying autoimmune disease flare. [1]




#4 - Unexplained Systemic Signs & Symptoms
• "Red flags" of opportunistic infections

o Persistent, unexplained fever
o Night sweats
o Weight loss

• Severity may be underestimated due to blunted immune response
• Patient evaluation

o When was last dose of biologic given? How long have you been on biologics? When did 
these new symptoms begin?

o Broaden clinical workup

• Hold biologic until further evaluation and lab/imaging results are 
completed



PATIENT CASES

Presenter Notes
Presentation Notes
Patients present across care settings:
Primary care, urgent care, ED




Case Example #1
A.H. is a 15-year-old female with a history of plaque psoriasis that presents to her primary care 
provider. She is febrile with a temperature of 102 degrees, weakness, malaise, and chills. Her 
POC test confirms that she is positive with Influenza. She currently takes Enbrel injections for her 
plaque psoriasis as well as Vtama cream, clobetasol ointment, and calcipotriene ointment. Her 
next dose of Enbrel is due tomorrow.

Would you advise A.H. to continue her home therapy as directed? Why or why not?

Presenter Notes
Presentation Notes
Age and weight
Disease severity and quality-of-life impact
Previous treatment response
Comorbid conditions
Patient/caregiver preference and route of administration
Insurance/access considerations




Case Example #2
K.E. is a 4-year-old female presenting to her pediatrician's office in October for her annual well-
visit. While updating the patient's medical history, you note that K.E. was seen by dermatology 
and rheumatology in the summer and was started on Humira for her moderate-severe psoriasis 
and JIA. The last dose of Humira was taken 1 week ago. K.E. is due for the following vaccinations: 
DTaP, Influenza, & MMR. K.E.'s mom states she would like the least amount of injections possible 
and prefers vaccines that are needle-free (if available). 

Which of the above vaccinations can K.E. receive at today's visit?

If K.E. cannot receive any of these vaccinations, why not? What does she need to do and when 
can she come back to receive them?

Presenter Notes
Presentation Notes
Age and weight
Disease severity and quality-of-life impact
Previous treatment response
Comorbid conditions
Patient/caregiver preference and route of administration
Insurance/access considerations




Case Example #3
J.T. is a 4 year-old-male with a history of atopic dermatitis. He presents to the Emergency 
Department with complaints of pain and soreness in his legs. He has not had any fever and has 
not had any injuries that mom knows of. His mother reports that he is not playing as much as he 
usually does and often just wants to rest. She is concerned with the pain and cannot explain the 
cause. Upon reviewing J.T.’s medication list, he is prescribed betamethasone cream, 
mupirocin cream, Dupixent, Vanicream, and cetirizine. Mom has not given J.T. any 
acetaminophen or ibuprofen for his pain.

What are some possible causes of J.T.'s pain?

Assuming all labs and imaging are WNL, what are some recommendations that you can provide?

Presenter Notes
Presentation Notes
Age and weight
Disease severity and quality-of-life impact
Previous treatment response
Comorbid conditions
Patient/caregiver preference and route of administration
Insurance/access considerations




Biologic Resources
The Purple Book

o https://purplebooksearch.fda.gov
o All FDA-approved biological products

Treatment guidelines & consensus statements
Specialty pharmacists 

https://purplebooksearch.fda.gov%E2%80%8B
https://purplebooksearch.fda.gov%E2%80%8B


Summary

• Many inflammatory pathways can be targeted by biologics
• Biologics are effective treatment options for pediatric 

patients
• Treatment/Management should be individualized
• Biologic therapy may impact provision of healthcare outside 

of the prescriber's office

Presenter Notes
Presentation Notes
Targeted therapies have transformed pediatric dermatology, providing effective treatment options for children with moderate-to-severe or refractory inflammatory skin disease. 
Treatment must be individualized based on diagnosis, age, weight, disease severity, comorbidities, previous therapies, and patient/family preferences. 
Safety remains essential: review immunization status and infection risk before initiation and perform agent-specific monitoring throughout therapy.
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