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Physiopathology of ocular cystinosis
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Symptoms: Photophobia
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Ocular
Manifestations 
and 
Complications



Anterior segment
Conjunctiva

Meibomian gland dysfunction

Limbus
Limbal stem cell deficiency
(LSCD)

Cornea
blepharospasm
Superficial punctate keratopathy
Band keratopathy
Peripheral neovascularization
Cornea ulcer
Opacitication

Iris
Thickening 
Atrophy
Angle abnormalities (glaucoma)

Posterior segment
Retina

Retinal degeneration
Hyper/
Hypopigmentation

Optic nerve
Odema
Drusen

Tsilou E et al. Surv Ophthalmol 2007;52(1):97-105, Labbé A et al. Br J Ophthalmol 2009; 93(5):673-677



Inflammation

Cornea
Neurodegeneration, 
even neurotrophicLimbal stem 

cell deficiency (LSCD)
Cornea Neovascularisation

Apoptosis

Dry eye associated ocular surface diseases

Vicious cycle of ocular cystinosis

Band Keratopathy



Cornea complications by Slit Lamp View



Band keratopathy

Peripheral 
neovascularization

Hypoxie, 
Keratitis
Cornea Ulcer
Perforation
Opacification



Angio OCT for NX

The Failure of 
anti VEGF 
injection 

0.55% Cysteamine + IKERVIS => 
STABLE, Photophobia decrease

Anti-VEGF injection increase the 
neovascularization of NeoVx
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Cornea complications from OCT view
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Complications from IN VIVO CONFOCAL MICROSCOPY (IVCM) view
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Normal cells

Infiltration

of crystals+++

Disappearance of normal 

cells and crystals



Crystals + Inflammatory Cells at all ocular surface
Cornea Conjunctiva

Meibomian GlandLimbus

Tear Film



Gonioscopy/UBM/OCT visante (iridocorneal angle)→ glaucoma

Mungan N_2000 Arch Ophthalmol.;118(10):1329-1333.

Sonmez K BMC Ophthalmology 2012



oedema of the optic nerve

Pigmentary changes resembling 

Retinitis pigmentosa

Tsilou E, et al. Ophthalmology 2006;113:1002–9 





Status of Eye Treatment



Anterior
Part

Posterior
Part

Oral cysteamine: NO effect on corneal crystal accumulation



‘Cystadrops®’ (vCH 0.55%) 
viscous solution (0.55% cysteamine
hydrochloride):

From 1 to 4 times per day
< 1 week DON’T keep longer

=> Instablility
Ineffective
Infection

+

Anti-inflammatory agents    
Artificial tear    
Cyclosporine
Anti-odema: ODM5

Surgery
EDTA + epithelium scrapping 
Cornea graft

Recommendations for treatment of ocular cystiosis

the only stable topical cysteamine treatment licensed in Europe



Clinical development in XV-XX Hospital for ‘Cystadrops®’
OCT-1 CHOC Post ATU PASS

Study 
design 

Phase I/II 
trial

Open-label, randomised, comparative 
parallel group Phase III trial 

Long-term effects 
of ocular 

treatments ATU 

Post 
Authorisation

Study

Number 8 32 130 >70

Duration 4 years 3 months 4 years 5 years

Objective Safety
Superiority of viscous CH formulation 

(vCH) 0.55% versus CH 0.10%
Cystadrops Safety Safety Study



Liang H et al. 
Invest Opthalmol
Vis Sci 
2017;58:2275-83 



Long-term effects of ocular treatments ATU

More real life 

2020 Jun 27;bjophthalmol-2020-316450.

ATU cohort included 130 cystinosis patients in France

Treated by 0.55% Cysteamine in viscous solution 

From 24/09/2013 to 16/06/2017 



Visual Acuity
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Corneal
crystal

Inflammation Cornea Nerves 
damages 

Preservative
(Benzalkonium)
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Side effects among 130 patients



Clinical practice experiences



Routine follow-up
Visit/Year

Close follow-up
Visit/6 month
Education 

-Visit frequency++
-Complementary
examinations
(OCT, 
Visual Fields, etc)

-Encouragement

-Educations+++



➢ Prescription of eyeglasses, 
Astigmatisme++

➢ Contact lens?

➢ Difficult to support eyedrops (cystadrops) 
+ other eyedrops, too many eyedrops

➢ Severe cornea complications 
=>psychological problems and depression

Difficulties and Challenges



1. Gahl Score 0-3

3. IVCM score 0-28

Multimodal 
imaging system 4. OCT Macula

5. OCT optic nerve

2. OCT cystinosis 0-100%

Ant Segment Post Segment

1.Gahl Score 4.Macula

2.OCT
(+/-Angio-OCT)

5.Optic nerve

3.IVCM



1. Gahl Score 0-3
1.75 without cornea
complications

3. IVCM score 0-28
8/28

Multimodal 
imaging system 4. OCT Macula

No Edema

5. OCT optic nerve
No Edema
No drusen

2. OCT cystinosis 0-100%
38%



Conclusions
Eye complications in cystinosis

➢Physiopathology: vicious cycle

➢Cornea complications: don’t forget inflammation and nerve damage

➢Take in charge of all ocular structures including glaucoma and retina

complications

Status of eye treatment

➢Cysteamine + anti-inflamamtory/Cyclosporine/anti-odema treatments

➢Real life: the balances of efficacity and tolerance

➢Despite of the clinical challenges, need new therapeutic strategies=>



Already existed

-Cysteamine containing contact lens

=> Bad compliance patients 

-Genetic therpay

=> No eye drops



Thank you!


