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Stargardt Disease (STGD1; MIM 248200) 

• m/c inherited form of juvenile macular 
dystrophy  

• A prevalence of 1 in 8000–10000 

 

• Associated with disease-causing mutations in 
the ABCA4 gene 

• Autosomal recessive mode of inheritance 

 

• Both clinically and genetically highly 
heterogeneous 

 

• Bilateral central visual loss, dyschromatopsia, 
central scotoma 

 

• No established treatment 

 

• Characteristic macular atrophy and yellow–
white flecks at the level of the retinal pigment 
epithelium (RPE) at the posterior pole 

British Journal of Ophthalmology 101.1 (2017): 25-30.  
Advances in Vision Research, Volume II. Essentials in Ophthalmology. Springer, Singapore. 



Clinical Trials in CHA Bundang Medical Center 

RPE Clinical Trials 

hES-RPE 

(Human Embryonic Stem Cell Derived Retinal Pigment Epithelium) 

Age-related macular 

degeneration 

(Advanced dry AMD) 

2012~ 

Inherited macular 

degeneration 

(Stargardt Disease, SMD) 

2013~ 

SCNT-RPE 

(Somatic Cell Nuclear Transfer 

Stem Cell Derived Retinal Pigment 

Epithelium) 

Age-related macular 

degeneration 

(Advanced dry AMD) 

2017~ 



Publications from the clinical trials in Bundang CHAMC 

Participants : total of 4 
 - 2 Dry AMD 
 - 2 SMD  
 
IP :  
 - hES-RPE suspension 5x104 cells 
 
Follow up :  
 - 12 months  
 
Outcome: 
 - BCVA (ETDRS)  
     Dry AMD +1 (FE -5), +9 (FE -20) 
     SMD +12 (FE +9), +19 (FE =+9) 
 - 3/4 eyes subretinal pigmentation 
 
Adverse events 
 - 1 eye choroidal neovascularization  
   (CNV) requiring anti-VEGF 
 - 2 eyes epiretinal membrane (ERM)      
   with pigmentations 
 

 

Stem cell reports 4.5 (2015): 860-872. 



The first Publications from hES-RPE Trials (U.S.) 

Adverse Events 

- No cell related adverse proliferation, rejection, or serious ocular or systemic safety issues  

- Adverse events were associated with vitreoretinal surgery and immunosuppression    

    : Endophthalmitis 1, preretinal pigmentation 3, cataract 4, vitreal band 1 

 13 (72%)/ 18 patients ; patches of subretinal pigmentation.  

Participants : total of 18  
 - 9 Dry AMD (77 Y; 70-88) 
 - 9 SMD (50 Y; 20-71) 
 
IP : hES-RPE suspension 
 -3 eyes each with 5x104, 10x104, 15x104 cells 
 
Follow up : 22 months  
 - 4 < 12m.; 12 12-36 m.; 2 >36m. 
 
Outcome BCVA at 12 months :  
< Dry AMD > 
 3 eyes improved > 15 letters 
 1 eye improved 13 letters 
 3 eyes stable 
< SMD > 
 3 eyes improved ≥ 15 letters 
 3 eyes stable 
 1 eye decreased by more than 10 letters 
 

 

The Lancet 379.9817 (2012): 713-720. 
Stem cells 27.9 (2009): 2126-2135. 



Participants :  
- 12 STGD1 (34-53 years) 

 
IP : hES-RPE suspension  
3 eyes in each dose of 5x104, 10x104, 15x104, 20x104 cells  
+ Systemic immunosuppression for 13 weeks 

 
Follow up: 12 months  
 
Outcome 
 BCVA : borderline improvement in 4 eyes, unsustained or similar improvement in fellow eyes 
 Microperimetry ; borderline improve in 1 eye at 3 mo only, others not significant 
 Static perimetry ; deterioration in 2 patients both eyes, not significant 
 NEI VFQ-25 ; no significant change 
 Color vision (n=4) ; no significant change 
 Subretinal pigmentation in all eyes area α dose (R2=0.981) 

 

Following reports from hES-RPE trial (U.K.) 

Ophthalmology Volume 125, Number 11, November 2018 



Identification of Transplanted hES-RPE in Human 
: Following reports from the clinical trials in Bundang CHAMC 

(http://www.retina-specialist.com/article/stem-cells-for-retina-where-are-we-now) JAMA Ophthalmology 135.3 (2017): 287-289. 



Long-term safety and tolerability of subretinal transplantation  
of hES-RPE in Asian SMD patients 
: Following reports from the clinical trials in Bundang CHAMC 

(http://www.retina-specialist.com/article/stem-cells-for-retina-where-are-we-now) 

Participants: 
 - total of 3 (age range: 40-45) 
 
IP:  
 - hES-RPE suspension 5x104 cells 
 
Route: 
 - subretinal transplantation after vitrectomy 
 
Follow up: 
 - 36 months  
 
Outcome:  
 - Primary : safety & tolerability: 
    Physical, laboratory examinations 
  
 - Ophthalmic examinations:  
    NEI VFQ-25, visual acuity, visual field, fundus   
    photography, fluorescein angiography, optical  
    coherence tomography, autofluorescence  
 

 

PloS one 9.8 (2014): e104145. 
Retina 39 (2019): S174-S176. 

https://retinaspecialists.com.au/vitrectomy-surgery/ 

https://retinaspecialists.com.au/vitrectomy-surgery/
https://retinaspecialists.com.au/vitrectomy-surgery/
https://retinaspecialists.com.au/vitrectomy-surgery/
https://retinaspecialists.com.au/vitrectomy-surgery/


Long-term safety and tolerability of subretinal transplantation  
of hES-RPE in Asian SMD patients 

(http://www.retina-specialist.com/article/stem-cells-for-retina-where-are-we-now) 

Outcome: 
 - No severe systemic AEs  
 - No severe AEs related to immunosuppression 
 - No severe ophthalmic AEs related to hES-RPE 
 - No abnormal proliferation and rejection   
 
Functional: 
 - BCVA : +9 (FE +7), +17 (FE +2), +5 (FE +5)  
 - NEI VFQ-25 : consistent with BCVA in Pt.2. 
 - Visual Field  
 - Electroretinogram 
 
 

 



Long-term safety and tolerability of subretinal transplantation  
of hES-RPE in Asian SMD patients 

(http://www.retina-specialist.com/article/stem-cells-for-retina-where-are-we-now) 

Anatomical: 
 - Subretinal pigmentation (1 eye)  
 - Epiretinal membrane with preretinal pigmentation  
   (1 eye) 
 
Significant adverse events: 
 - Rhegmatogenous retinal detachment (1 eye) 
 - Epiretinal membrane with pigmentation (1 eye) 
 

 



Genetic Research of Korean Patients with Stargardt Disease 

Ophthalmologica 241.1 (2019): 38-48.- 

한국인 최초 스타가르트 유전-표현형 분석 연구 
ABCA4 mutations were confirmed in 17 of 24 patients, and 
12 novel mutations were identified 



Patents 

(http://www.retina-specialist.com/article/stem-cells-for-retina-where-are-we-now) 

Semiautomated Subretinal Fluid Injection Method Using Viscous Fluid 
Injection Mode  

HEE J. KWON, MD, OH W. KWON, MD, PHD, WON K. SONG, MD, PHD  
Retina. 2019 Oct;39 Suppl 1:S174-S176.  



Patents 

(http://www.retina-specialist.com/article/stem-cells-for-retina-where-are-we-now) 

망막 하 약물(세포)주입 전달성을 높이기 위한 형상변형 가능한 스캐폴드  



Recent updates 

• 한국인 유전성망막질환의 돌연변이 영향지도 구축 연구  
– 질병관리본부 과제 (2018ER690203) 

– 신촌/강남 세브란스병원 안과, 서울아산병원 안과, 분당차병원 안과, 아주대병원 안과 공동연구  

 

• Establishment of the IRD database with EAIRDs (East Asia Inherited 
Retinal Disease Society) 

 

• Expansion to the gene therapy for IRD 

 

• Developing a novel outcome variable (reading speed chart in Korean)  
 

Journal of Vision (2018) 18(1):5, 1–15 


