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Treatment and prevention of ROP in 

ShenzhenεChina 2003 - 2018

ZHANG G UOMINGεM.D.

Shenzhen Eye Hospital

ROP Cooperative Group Shenzhen εChina

É Premature and low birth weight babies

É The main causeto leadblindness

É Timely screening and early treatment can avoid blindness

HARTNETT M E , et al.NEJM, 2012

1. Introduction



2019/5/9

2

1.1Introduction of worldwide ROP screening

MORA J S, et al. BJO, 2018

1.2Worldwide ROP incidence  

ÅBLENCOWE H, et al. Pediatric research, 2013

ÅSHAH P K, et al.World journal of clinical pediatrics, 2016

152,400

20,000

12,300

184,700preterm babies developed ROP in 2010

blind

mild/moderate visual impairment
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É 65% visually impaired from ROP were born in middle-income regions

Africa

India

China

Developednations Screening guidelines and 

protocols are strictly followed 

Developing nations 
Lack screening guidelines 

or not properly followed

ÅBLENCOWE H, et al. Pediatric research, 2013

ÅSHAH P K, et al. World journal of clinical pediatrics, 2016

1.3   ROP in China

XU S,etal. BMC ophthalmology, 2018

56.7%

84.6%

35.0%

Eastern China

Central China

Western China

The screening rate of ROP

É Economic development , resource disproportion

É ROP screening is in imbalance

É Each year:160,000 premature infants;30,000 ROP;7,500 severe ROP
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1.4 Introduction of ROP prevention in Shenzhen

É Major city in China, bordering Hong Kong to the south

É In 1980, established as China's first special economic zone

É One of the fastest-growing cities in the world in the 1990s and the 2000s

Ranked second on the list of ľtop 10 cities to visit in 2019Ŀ by Lonely Planet
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É Population:      20 million

É Newborns: 200,000/yr

É Prematurity:    10,000/yr

É ROP: 1500/yr

É Severe ROP:     50-100/yr

Zhang GM, et al. Chinese Journal of Ocular Fundus Diseases, 2008

2. ROP Screening in Shenzhenε2003~2018

Julε2003 ~ Junε2005 · Few screening

· Cryotherapy

Julε2005 ~ Decε2010     · Standard screening

· Comprehensive therapy

Julε2011 ~                         · Integrated development

1

2

3

Three

Stages
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ROP Screening by Cooperative Group

Shenzhen Eye Hospital Cooperative hospitals

Ophthalmology

ROP clinic 

Neonatal intensive 

care unit

ROP Cooperative Group Shenzhen

The first stageσ Julyε2003 ~ Juneε2005      Pattern: 1+2

Shenzhen People ɝs Hospital

Shenzhen Maternal and Child healthcare Hospital
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Shenzhen People ɝs Hospital

Shenzhen Maternal and Child healthcare Hospital

Shenzhen Children ɝs Hospital

Peking University Shenzhen Hospital

 ɚ ...

University of Hongkong -Shenzhen Hospital

The second stageσ Julyε2005 ~ Decε2010 Pattern: 1+18

Shenzhen People ɝs Hospital

Shenzhen Maternal and Child healthcare Hospital

Shenzhen Children ɝs Hospital

Peking University Shenzhen Hospital

 ɚ ...

University of Hongkong -Shenzhen Hospital

Shenzhen lohu people's hospital

Shenzhen hospital of southern medical university

The third stageσ2011 ~ Pattern: 1+32
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Screening Strategy 1 :  BOI combined with RetCam

Binocular indirect ophthalmoscope(BOI) RetCam

Screening Strategy 2 :  Ophthalmology combined with NICU

NICU bedside screening Ophthalmology clinic follow-up



2019/5/9

9

6

276
453 527

633

1034 1086 1063

1672 1692 1658

2169 2221

2997

2390
2253

0

500

1000

1500

2000

2500

3000

3500

ROP Screening number per year(2013~2018)

Å Total ROP screening infants χ22,000

Å Treatment-required infants χ1,000

0.20 

0.18 

0.13 0.13 
0.14 0.13 

0.11 
0.10 

0.12 

0.14 

0.11 
0.10 

0.09 

0.07 

0.10 
0.10 

0.07 
0.08 

0.05 
0.06 0.06 

0.04 
0.03 

0.04 
0.05 

0.04 0.04 0.04 
0.03 

0.04 

0.00

0.05

0.10

0.15

0.20

0.25

The rate of ROP and 
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The rate of ROP the rate of severe ROP From 2004 to 2018

Å ROP incidence 

decreased:

12% to 9%

Å Severe ROP

incidence 

decreased:

5% to 3%
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The earliest severe ROP case 

in Shenzhen

É Yuan XX

É Birth date:2003/10/26

É Female

É Twin

É GA: 26w

É BW: 700g

2004/1/15 Croy therapy

Cryo

BCVA:

OD:  -9.75DS/-4.50DC× 4° Ÿ20/20

OS:  -8.50DS/-2.50DC× 175° Ÿ20/20

Cryo

Main treatments:

1. Laser photocoagulation

2. Intravitreal injection of anti-VEGF agents

Which one is betterψ

Itɋs controversial !

3. ROP treatment in Shenzhen
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Case 1

ÅLi XX

ÅMale

ÅGAσ24 w

ÅBWσ670 g

ÅNatural birth 

Corrected GA 36WεRetCamImages

OD OS

Ridge and plus
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É Diagnosisσ Threshold ROP ou

É TreatmentσLaser photocoagulation ou

1 week after laser photocoagulationσROP alleviated

OD OS

Plus alleviate

Ridge flatten
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2 week after laser photocoagulation: ROP was controlled

OD OS

Laser scars

1 mon after laser photocoagulation: fundus were stable

OD OS
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2 mon after laser photocoagulation: fundus were stable

OD OS

4 mon after laser photocoagulation: fundus were stable

OD OS
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6 mon after laser photocoagulationσ fundus were stable

OD OS

Pre-op

1 w post-op

1 mon post-op

4 mon post-op

2 mon post-op

6 mon post-op
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Case 2

ÅHong XX

ÅMale

ÅGA 24w+2d

ÅBW 590g

ÅCesarean section 

Corrected GA 36WεRetCam Images

Ridge and plus

OD OS
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É Diagnosisσ Type 1 prethreshold ROP

É TreatmentσIntravitreal injection of  Ranibizumab (IVR) ou

1 week after IVRσROP were controlled

Plus alleviate

Ridge flatten

OD OS
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1 monafter IVR: fundus were stable

OD OS

2 monafter IVR: fundus were stable

OD OS
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3 monafter IVR: fundus were stable

OD OS

6 monafter IVR: fundus were stable

OD OS
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Pre-op

1 w post-op

1 mon post-op

4 mon post-op

2 mon post-op

6 mon post-op

Case 3

ÅZhang XX

ÅMale

ÅGA 34w+3d

ÅBW 1220g

ÅCesarean section
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Corrected GA 40WεRetcamImages

Ridge and plus

OD OS

É Diagnosis:  Type 1 prethreshold ROP

É TreatmentσIntravitreal injection of Conbercept(IVC) ou
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1 weekafter IVC: ROP were controlled

Plus alleviate

Ridge flatten

OD OS

1 monafter IVC : fundus were stable

OD OS
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2 monafter IVC: fundus were stable

OD OSOD

3 monafter IVC: fundus were stable

OD OS
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6 monafter IVC: : fundus were stable

OD OS

Pre-op

1 w post-op

1 mon post-op

4 mon post-op

2 mon post-op

6 mon post-op
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Case 4

ÅLi XX

ÅMale

ÅGA 24w

ÅBW 640g

ÅCesarean section

Corrected GA 33W̆RetCamImages

OD OS

Ridge and plus
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É Diagnosis:   Type 1 prethreshold ROP

É TreatmentσIntravitreal injection of ranibizumab (IVR) ou

1 weekafter IVR: ROP were controlled

Plus alleviate

Ridge flatten

OD OS
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1 mon after IVR: fundus were stable

OD OS

2 mon after IVR: ROP recurred

Ridge reappear

hemorrhage

OD OS



2019/5/9

28

RetcamFA : ROP recurred

Fluorescein leakage

Avascular area

OD OS

Supplement laser photocoagulation ou

Laser spots

OD OS
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3 mon after IVR: plus alleviate

Ridge disappear

OD OS

6 mon after IVR: fundus were stable

OD OS
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Pre-op

1 w post-op

1 mon post-op

4 mon post-op

2 mon post-op

6 mon post-op

Case 5

ÅLiu XX

ÅMale

ÅGA 29w

ÅBW 1200g

ÅCesarean section
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Corrected GA 36WεRetCamImages

OD OS

Severe plus

No ridge

É Diagnosis :   AP-ROP ou

É Treatmentσ Intravitreal injection of Conbercept(IVC) ou



2019/5/9

32

1 weekafter IVC: plus disease alleviate

Cataract

OD OS

1 mon after IVC: ROP recurred

Ridge reappear

OD OS
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RetCam FFA:ROP recurred

fluorescein leakage

avascular area

OD OS

Supplement laser photocoagulation ou

Laser spots

OD OS
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2 mon after IVC: plus alleviate

Ridge disappear

OD OS

3 mon after IVC: ROP were controled

OD OS
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6 mon after IVCσfundus were stable

OD OS

Pre-op

1 mon post-op

1 w post-op

6 mon post-op

3 mon post-op

2 mon post-op
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É Intravitreal injection of anti -VEGF agents :

Zone I posterior zone II AP-ROP

É Laser therapyσ

Peripheral zone II with vascular proliferation

É Recurrent IVIσ

reinjection or laser therapy 

How to choose the treatment for ROP?

Zhang GM, et al . Retina ,2017

4.1 Comparision of IVR versus laser therapy for ROP

É 25 cases̔ IVR group

25 cases̔ laser therapy group

É Main outcome̔ recurrence rate

É Observation time̔ 6months

É Conclusion̔ IVR is not recommended as a  

monotherapy for zone 2 ROP because of its high 

recurrence rate

4. Studies of ROP from our group
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4.2 To compare the efficacy of Conberceptand Ranibizumab for ROP

É 30 cases̔ IVC group

30 cases̔ IVR group

É Main outcome̔ recurrence  rate

É Observation time̔ 6 months

É Result : the same recurrence rate

4.3 New diagnostic techniques

αAIβin ROP
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4.3.1  Case Information Management System for ROP

É Containing all preterm infantsô 

baseline information, RetCam

images, follow-up results

É 27,258  preterm infants

É 0.4 million images

Zhang GM, et al. Journal of Healthcare Engineering, 2018

4.3.2  Establishment of labeling software

É Experts labeled lesions of RetCam

images by software 

É These labeled images  were used as 

training set to train neural networks

for ROP automatic diagnosis


