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Course Objectives: 
1) To provide an overview of the basics of steroid-sparing immunomodulatory agents 

including newer biologic agents used to treat uveitis
2) To update the pediatric ophthalmologist on the clinical guidelines for initiating 

systemic treatment, monitoring disease, defining treatment failure, and changing or 
discontinuing therapy 

3) To develop a better understanding of parent perspective on immunosuppression 
4) To provide a step-by-step approach to advocate for patients after insurance denial 

of indicated medication. 

Introduction: 
Virginia Miraldi Utz, MD – Committee Chairperson
Abrahamson Pediatric Eye Institute, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH 

I. AAPOS PEDIATRIC UVEITIS COMMITTEE (previously Task Force) Background
1. The AAPOS Pediatric Uveitis Committee  is a multi-disciplinary team of pediatric ophthalmologists, 
uveitis specialists, and rheumatologists with the following objectives: 
• To provide education to AAPOS members on the management of pediatric uveitis
• To improve coordination of care between rheumatologists and ophthalmologists
• To provide support resources for patients and families 
• What else can we do for you?  Email your ideas to aapos@aao.org.   

Top 5  Reasons Why You Should Consider Attending this Course
1. Exciting and practical case-presentations, clinical pearls and panel 

discussion from multi-disciplinary faculty 
2. You want to better understand the patient and family’s perspective 

on disease and treatment. 
3. Stay up-to-date:  New guidelines for managing pediatric uveitis have 

been published in the last year!   
4. Advance your knowledge: Expand your knowledge of systemic 

medications used to treat uveitis and indications 
5. Patient advocacy: Know when to advocate with your rheumatologist 

for treatment escalation. 

mailto:aapos@aao.org


2. Resources available to AAPOS Members on our website: 
• Support resources for patients and families: Consider providing this resource to your patients with 

a new diagnosis of uveitis for reliable, web-based resources.   
https://aapos.org/patients/patient-resources/pediatric-uveitis
“Resources for Patients and Families”

• Uveitis Assessment Form: Ophthalmology-Rheumatology Provider Communication:  While 
communication may be easy if rheumatologist and ophthalmologist are in one system, some 
families may be managed by local rheumatologists (or ophthalmologists) and communication is 
key.  While a telephone call is the best mode of communication for urgent concerns or changes, 
providers may incorporate the following template into their EMR system or print and document 
findings.  The form can be faxed to the rheumatologist and a copy given directly to the 
patient/family.  [Many thanks to the IU fellowship grads who provided additional feedback for this 
form]

• 504 plan template for patient with uveitis +/- systemic disease [Includes a background on uveitis 
for the educator, frequent appointment and treatment needs of the child, as well as request for 
low vision resources and emotional support based on child’s needs. 

• Prior Authorization (or Letter of Medical Necessity) for Biologic Response Modifiers: Template 
letter to share with rheumatologist to aid in the acquisition of evidence-based treatment such as 
biologic response modifiers.  [Must be logged in to AAPOS to access]

Have additional recommendations? Needs? Questions? Referral?  Please email aapos@aao.org
3.  Rationale for Workshop Topic: 
• 65% of AAPOS members surveyed in 2018 wanted additional education on indications for and 

medications used to treat pediatric uveitis
• Focused topic on systemic treatment and when to escalate treatment 
• This workshop applies to non-infectious uveitis only [Systemic workup supports non-infectious cause –

e.g. JIA-associated uveitis, idiopathic, sarcoidosis] à See Appendix 3 for systemic work-up
• What are common situations that the general pediatric ophthalmologist might see in clinic?  How do 

we make timely decisions to preserve vision and prevent complications from uveitis? 
• What are the concerns of the family and child with regard to systemic treatment?

Compiled from Reference: SUN Working 
Group. Am J. Opthalmol 2005; 140 
(30):509-516

*More information on non-infectious 
acute anterior uveitis in Appendix 2

*

Scope: INFECTION HAS BEEN RULED AND UVEITIS DETERMINED TO BE NON-
INFECTIOUS 

https://aapos.org/patients/patient-resources/pediatric-uveitis
mailto:aapos@aao.org


II. Overview: Treatment of Non-infectious Uveitis (NIU) 

Melissa Lerman, MD, PhD 

Assistant Professor, Division of Rheumatology, Children’s Hospital of Philadelphia
A.  Goals of Treatment

1. No intraocular inflammation (< 0.5+ cell)
2. Shortest possible time to control
3. Durable disease remission 
4. Spare steroid exposure

< 2 drops prednisolone acetate 1% daily (ideally no topical steroids)
No systemic steroids 

5. Prevent complications 
B. Treatment Armamentarium for Non-infectious Uveitis 



C. Select Traditional Disease-Modifying Anti-rheumatic Drugs (DMARDs)
Tables are for reference only, these will not be discussed in depth for fear of curing insomnia…

Medication Mechanism Indication Route of 
administration

Side Effects (not 
exhaustive)

Methotrexate
(MTX)  

Folic acid analog, 
interferes with 
DNA synthesis and 
ADP cell migration

FIRST LINE for anterior 
NIU (JIA-like)   

Oral*
Subcutaneous 
(SC) -preferred

GI upset (most 
common)
Hepatotoxicity
Cytopenias
Teratogen**

Mycophenolate
mofetil (Cellcept)

Interferes with 
purine synthesis, 
DNA synthesis 

Alternative non-biologic
options after failure of MTX 
or traditional TNFi
-May be more effective in 
pars planitis or posterior 
segment disease 

Oral GI upset
Headache
Cytopenias
Teratogenic

Cyclosporine/Tac
rolimus

T-cell activation via 
inhibition of IL-2

Alternative non-biologic
options after failure of MTX 
or traditional TNFi

IV
Oral 

Hypertension
Nephrotoxicity 
Headache/tremors

* Bioavailability for oral administration is less predictable than SC form
**May lead to malformations in children of fathers on treatment 
***Traditional TNFi = adalimumab or infliximab 
Key: NIU = non-infectious uveitis, JIA = juvenile idiopathic arthritis, SC = Subcutaneous, MTX= methotrexate, TNFi = TNF-alpha inhibitor 

D. Selected Biologic Response Modifiers  
(Appendix 1 – for Biosimilars)  

Suffix Definition Structure Examples 

-ximab Chimeric antibody
[x-mouse]

Infliximab (Remicade) [antiTNF-α]
Rituximab (Rituxan) [anti-CD-20]

-zumab Humanized antibody
[some zoo [“zu”]]

Tocilizumab (Actemra) [anti-IL-6r]

-umab Human antibody
[“human” = “umab”]

Adalimumab (Humira) [anti-TNF-α]
Golimumab (Simponi) [anti-TNF-α]

-cept Fusion Protein Etanercept (Enbrel) [anti-TNF-α] 
Abatacept (Orencia) [soluble CTLA4 bound to 
Fc domain]

Not for uveitis 

Bold = traditional “TNF-alpha inhibitors”



E. Treatment Guidelines 
US: 
1. American College of Rheumatology (ACR)/Arthritis Foundation Guideline for the Screening, 
Monitoring, and Treatment of Juvenile Idiopathic Arthritis-Associated Uveitis. 

- Applies to JIA-uveitis (or by extension idiopathic JIA-like, chronic anterior uveitis)
- Reference: Angeles-Han ST, Arthritis Care & Research, 2019, 71 (6), 703-716.  
- Full text link: https://onlinelibrary.wiley.com/doi/full/10.1002/acr.23871
Europe: 

3. Consensus-based recommendations for the recommendations for the management of uveitis 
associated with juvenile idiopathic arthritis: The SHARE (The Single Hub and Access point for
pediatric Rheumatology in Europe) Initiative. 

-Overlapping features with ACR guidelines above, some differences 
- Reference: Constantin et al., Ann Rheum Dis 2018; 77 (8); 1107-1117. 
- Full text link: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6059050/

Germany/Europe: 
4. Update of the evidence based, interdisciplinary guidelines for anti-inflammatory treatment of  
uveitis associated with juvenile idiopathic arthritis. 

- References: Heiligenhaus et al., Seminars in Arthritis and Rheumatism, 2019, 49 (1), 43 55
- Full text link: 
https://www.sciencedirect.com/science/article/pii/S0049017218304621?via%3Dihub

Australia/New Zealand 
Smith JR, Matthews JM, Conrad D, et al.; Australian and New Zealand Juvenile Idiopathic Arthritis-
Uveitis Working Group, McCluskey PJ. Recommendations for the management of childhood juvenile 
idiopathic arthritis-type chronic anterior uveitis. Clin Exp Ophthalmol. 2021 Jan;49(1):38-45. doi: 

10.1111/ceo.13856. Epub 2021 Jan 10. PMID: 33426782.
E. ACR Recommendations in Depth: 

1. Screening Algorithm for Uveitis in Children with JIA (Figure 1A., Angeles-Han ST, Arthritis Care & 
Research, 2019, 71 (6), 703-716.) 

Background only 
(not to be presented) 

https://onlinelibrary.wiley.com/doi/full/10.1002/acr.23871
https://www.sciencedirect.com/science/article/pii/S0049017218304621?via=ihub


E. ACR Recommendations in Depth continues: Treatment Escalation and Tapering  

Got Steroids?  
• Prednisolone acetate 
1% preferred over 
difluprednate
• Topical/local 

corticosteroids preferred 
over systemic steroids 

Key Points on DMARDS: 



III. Case Presentations: 

A. Case 1: Child with JIA-associated uveitis, corticosteroid dependent 
-Presentation: Iris Kassem, MD, PhD  
Ophthalmology, Associate Professor, Medical College of Wisconsin
-Case 1 Discussion: Erin Stahl, MD 
Ophthalmology, Associate Professor, Kansas City Mercy Children’s Hospital
B. Case 2: Child with JIA-associated uveitis, active uveitis and JIA with complications on 
presentation, incompletely responding to systemic treatment. 
-Presentation: Jennifer Jung, MD
Ophthalmology, Assistant Professor, Children’s Hospital Colorado
-Case 2 Discussion: Stefanie Davidson, MD – Committee Vice Chair 
Ophthalmology, Associate  Professor, Children’s Hospital of Philadelphia

Recommendations for Topical Steroid 
Use in Children: 
- PA 1% preferred over difluprednate

Angeles-Han ST, et al., 
Arthritis Care & 
Research, 2019, 71 (6), 
703-716.  

Breaking Tradition…..? 

C. Case 3: Child with JIA-associated uveitis, beyond 
traditional biologic therapy
-Presentation: Virginia Miraldi Utz, MD
Cincinnati Children’s Hospital Medical Center



IV. Patient and Family Perspective: A View of Systemic Therapy 
through the Eyes of a Patient and Family 
- Presentation by the Dehne Family 

UK Resources: 
http://www.oliviasvision.org/

Childhood Uveitis Youtube Videos (Great Ormond Street Hospital for Children) 
"Childhood uveitis is a rare eye disease that can have a significant impact on a child’s life. Affected families can 
often struggle to find the words to describe it to those around them.
We hope these videos will help! They’ve been co-created by children with uveitis and their families.
They help to introduce uveitis, the treatments used for it, and the research underway to help make things 
better."

Uveitis video: https://youtu.be/1vBzqS_HD_E

Uveitis treatment: https://youtu.be/u1GNgfiBR_A

Uveitis research: https://youtu.be/51HYi9V1Wj0"

Additional Resources for Patients and Families: 

https://aapos.org/patients/patient-
resources/pediatric-uveitis

http://www.oliviasvision.org/
https://youtu.be/1vBzqS_HD_E
https://youtu.be/u1GNgfiBR_A
https://youtu.be/51HYi9V1Wj0


Additional Resources Continued: 

1. Free web-based resource for parents and teachers 

2. “I Have Uveitis?: A Book about Uveitis for Children”
by Molly Borden 

Written and illustrated by Molly Borden, this picture book gives children an idea of what uveitis is and what to 
expect in early treatment. Molly was diagnosed with uveitis at the age of eight and is currently a senior in high 
school. Proceeds from sales of this book benefit the Ocular Immunology and Uveitis Foundation.

3. Audiodigest and Steroid-Sparing Therapy – Stephen Foster ( for: Clinicians and 
Families) 
https://legacy.audio-digest.org/adfwebcasts/mp3/OP5615/op5615_1.mp3

https://uveitis.org/patients/support/teachers/

https://uveitis.org/store/i-have-uveitis-a-book-about-uveitis-for-children/

Amazon: https://www.amazon.com/Have-Uveitis-Book-about-
Children/dp/1478297662/ref=sr_1_1?dchild=1&keywords=I+have+uveitis&qid=1614872025
&sr=8-1

Stay tuned for the AAPOS Pediatric Uveitis Committee Webinar 
this Spring…

“Masquerade and Uveitis Diagnoses You Don’t Want to Miss….”

https://uveitis.org/store/i-have-uveitis-a-book-about-uveitis-for-children/


TNF-alpha Biosimilars: 
- Similar versions of the TNF-alpha inhibitors adalimumab and golimumab 
- Physiochemical, pre-clinical, and clinical studies have proved similar efficacy, safety and 

immunogenicity between originators and biosimilars
- However, comparative studies specific to patients with uveitis is lacking.  
- Some studies have suggested reduced efficacy at treating uveitis at same dosages as originator 

drugs; Deaner JD, Srivastava SK, et al. Recurrence rates of inflammation after switching from 
originator infliximab to biosimilar infliximab-abda for non-infectious uveitis. Am J Ophthalmol. 
2020 Aug 11:S0002-9394(20)30424-4. doi: 10.1016/j.ajo.2020.08.005. Epub ahead of print. PMID: 
32795432. Others have reported favorable results. Other studies have suggested similar
effectiveness: Kumar N, Follestad T, Sen HN, Austeng D. A Systematic Switch From Originator 
Infliximab to Biosimilar Infliximab in Patients With Non-Infectious Uveitis. Am J Ophthalmol. 2020 
Oct 23:S0002-9394(20)30581-X. doi: 10.1016/j.ajo.2020.10.013. Epub ahead of print. PMID: 
33121931.  

- The above studies are not specific to children with uveitis, so more research is needed to 
compare. 

Examples:
- Infliximab: CT-P13: Inflectra ® , Remsima ®; SB2: Flixabi® 
- Adalimuamb: SB5:  Imraldi®

- https://www.fda.gov/drugs/biosimilars/biosimilar-product-information

Additional Reference in EyeNet:
https://www.aao.org/eyenet/article/biosimilars-in-ophthalmology
FDA:
https://www.fda.gov/drugs/therapeutic-biologics-applications-bla/biosimilars

APPENDICES:

Minor differences between the references product 
and the proposed biosimilar product in clinically 
inactive components are acceptable. Image from: 
https://www.fda.gov/drugs/biosimilars/biosimilar
-and-interchangeable-products

https://www.aao.org/eyenet/article/biosimilars-in-ophthalmology


Appendix 2: Acute Anterior Uveitis Management: 

ACR Recommendations for education about and treatment of AAU  In children and adolescents with 
spondyloarthritis:
• Strongly recommend education regarding the warning signs of AAU for the purpose of decreasing 
delay in treatment, duration of symptoms, or complications of iritis (Recommendation 16, PICO 32).
• Well controlled with systemic immunosuppressive therapy (DMARD, biologics) who develop an 
isolated short-lived episode of AAU, conditionally recommend against switching systemic 
immunosuppressive therapy immediately in favor of treating with topical glucocorticoids first 
(Recommendation 17, PICO 34).
Angeles-Han ST, Arthritis Care and Research 2019, 71 (4), 482-491. 

Anterior Uveitis Chronic Anterior Uveitis (CAU) Acute Anterior Uveitis (AAU) 

Onset1 Insidious (asymptomatic) Sudden (symptomatic)

Duration1 Persistent (> 3 mos) Limited (< 3 mos) 

Course1 Chronic +/- recurrent Acute +/- recurrent 

Diagnostic considerations to drive workup based 
on uveitis phenotype (history, location, temporal 
sequence, systemic considerations).

* Do not assume non-infectious
** Other: trauma, medication, toxicity

Appendix 3: Phenotype-Driven Testing 



Laboratory and Imaging Considerations for Pediatric Patients Presenting with Uveitis
Anterior uveitis

Antinuclear Antibody (JIA)

ACE, Lysozyme (Sarcoidosis)

Chest x-ray (Sarcoidosis, Tuberculosis)à abdominal ultrasound if high suspicion*

Tuberculin skin test, Quantiferon gold (Tuberculosis)

FTA-ABS (Syphilis) + non-treponemal specific testing (RPR/VDRL)**

Lyme Serology (Lyme Disease)

Complete blood count (Leukemia)

Complete metabolic panel*** (assess for renal or liver disease)

HLA-B27 (Enthesitis-related arthritis, Ankylosing spondylitis)

Urinalysis, serum creatinine, urine β2-microglobulin (TINU syndrome)

ESR/CRP (Is the uveitis local or systemic?) 

Anterior chamber paracentesis for suspected HSV, VZV, CMV by PCR testing 

Intermediate uveitis

ACE, Lysozyme (Sarcoidosis)

Chest x-ray (Sarcoidosis, Tuberculosis) )à abdominal ultrasound if high suspicion*

Tuberculin skin test, Quantiferon gold (Tuberculosis)

FTA-ABS (Syphilis) + non-treponemal specific testing (RPR/VDRL)*

Lyme Serology (Lyme Disease)

Toxoplasmosis serology (Toxoplasmosis)

Toxocara Serology (Toxocariasis)

Complete metabolic panel (assess for renal or liver disease)**

Complete blood count (blood dyscrasia)

Urinalysis, serum creatinine, urine β2-microglobulin (TINU syndrome)

ESR/CRP (Is the uveitis local or systemic?)

MRI brain/orbits with flair images (Multiple Sclerosis) 

Posterior uveitis and Panuveitis

Toxoplasmosis serology 

Toxocariasis serology 

ACE, Lysozyme (Sarcoidosis)

Chest x-ray  (Sarcoidosis, Tuberculosis) à abdominal ultrasound if high suspicion*

Tuberculin skin test, Quantiferon Gold (Tuberculosis)

FTA-ABS (Syphilis) + non-treponemal specific testing (RPR/VDRL)*

Antineutrophil cytoplasmic antibody (granulomatosis with polyangiitis)

ESR/CRP (Is the uveitis local or systemic?)

Complete blood count (blood dyscrasia)

Complete metabolic panel (assess for renal or liver disease)***

Urinalysis, serum creatinine, urine β2-microglobulin (TINU syndrome)

Additional laboratory testing/PCR testing if exposure history or child is not immunized  

Anterior chamber paracentesis or vitreous tap for suspected HSV, VZV, CMV by PCR testing 

*Chest/abdominal CT scan may be considered, however, CT does increase radiation exposure.  An abdominal U/S may demonstrate extrapulmonary visceral sarcoid.   Biopsy of the affected tissue provides a definitive diagnosis. . 

**Children can get syphilis; therefore, this diagnosis should always be ruled out.   Serodiagnosis is based on the results of both Treponemal specific testing and non-treponemal testing. Non-treponemal tests vary based on disease 

activity (primary and secondary syphilis, but absent in latent syphilis). Therefore, direct Treponemal testing should be ordered with the initial labs.  Non-treponemal testing helps to assess therapeutic response. Examples include 

the Venereal Disease Research Laboratory (VDRL) and rapid plasma regain (RPR).  Direct treponemal tests include fluorescent treponemal antibody absorption (FTA-ABS) and microhemogglutination assays for T. pallidum antibodies 

(MHA-TP).  (Please see discussion in Section 9, Uveitis and Ocular Inflammation, Infectious Uveitis Bacterial Causes ). 

*** A complete metabolic includes: potassium, sodium, bicarbonate, chloride, calcium, glucose, blood urea nitrogen (BUN), creatinine, total protein, albumin, alanine aminotransferase (ALT), aspartate aminotransferase (AST), and 

bilirubin. 

Abbreviations: ACE = angiotensin-converting enzyme; FTA-ABS = fluorescent treponemal antibody absorption; HLA = human leukocyte antigen; JIA = juvenile idiopathic arthritis; PCR = polymerase chain reaction; TINU = tubulointerstitial 

nephritis and uveitis; CT = computed tomography; MRI = magnetic resonance imaging;

HSV = Herpes Simplex Virus; VZV = Varicella Zoster Virus; CMV = Cytomegalovirus; VDRL = Venereal Disease; RPR =  rapid plasma reAgin


