Screening and treatment of Retinopathy of Prematurity



Summary of guidelines
1. Guideline panel strongly recommends screening of preterm neonates born at less than 36 weeks of gestation who are admitted in neonatal intensive care or special neonatal care units. A large subgroup of preterm neonates especially those born at 34-36 weeks of gestation are not admitted in NICU/SNCU but are provided care while roomed-in with mother. Even if needing admission, due to unfavorable demand-supply ratio of beds in the NICU/SNCU, many public hospitals in India are forced to provide care to these neonates on ward beds or cots. There is no evidence about risk of ROP or blindness due to ROP in this subgroup of neonates and on beneficial effects of screening this largest subgroup of preterm neonates. Guideline panel recommends that these neonates may be screened for ROP is any of the following risk factors are present: need of respiratory support (including oxygen) for more than 6 h, sepsis, episodes of apnea and need of transfusion or exchange transfusion.
2. Guideline panel recommends use of combination of LA eye drops (0.5% Proparacaine) 30 seconds prior to examination combined with oral 24% sucrose in the dose of 0.5 ml/kg along with pacifier just before the insertion of eye speculum for prevention of pain during ROP screening.
3. Guideline panel conditionally recommend against the use of oral 25% dextrose or 24% sucrose for pain control during the laser therapy. The laser therapy for ROP is a prolonged procedure with average duration of 30 to 40 minutes. Oral sucrose or dextrose is a short acting mild analgesic with analgesic effect till 5 to 10 minutes only. Stronger analgesic drugs or general anesthesia with prolonged action is required for effective analgesia during ROP laser therapy.
4. Guideline panel conditionally recommends the use of anti-VEGF agent for treatment of type 1 ROP involving zone 1. Due to lack of evidence about long term effects including neurological outcome, parents must be informed about the benefit and risks and a written informed consent must be obtained for use of anti-VEGF. Follow-up till complete maturation of retina should be ensured if anti-VEGF treatment is chosen.
5. The guideline panel recommends use of wide-angle digital retinal camera for screening eligible preterm neonates for presence of ROP needing treatment or referral where indirect ophthalmoscopy cannot be done due to lack of a trained ophthalmologist. Most of current evidence is generated from use of a single device (RetCam). Use of lower cost retinal cameras cannot be recommended till evidence from large studies comparing these devices against standard indirect ophthalmoscopy is available. In settings with ophthalmologist conducted indirect ophthalmoscopy based retinal screening program, retinal imaging may be used for documentation of disease and effect of treatment but not as a replacement of indirect ophthalmoscopy.



Background and Scope
Brief description of the health problem
Retinopathy of prematurity (ROP), a vaso-proliferative disease of retina is observed in preterm neonates. After preterm birth, normal growth of retinal vessels from optic disc to retinal periphery is disrupted. Exposure to episodes of hypoxia and hyperoxia, poor nutrition, and systemic inflammatory response cause abnormal growth of retinal vessels. Unless detected by active screening and treated timely, the disease can progress to cause retinal detachment and permanent visual impairment. ROP is the leading cause of potentially avoidable childhood blindness. India belongs to a group of countries with high incidence of ROP. According to an estimate, assuming that of all preterm births only 30% survived, in year 2010 about 16,000 neonates would have developed ROP and about 3000 would have gone blind in India due to ROP. This number has risen over last decade as increasing number of preterm neonates are surviving due to improved access to facility-based neonatal care and are therefore at risk of developing ROP. Other contributors to increasing incidence of ROP in India include higher incidence of prematurity, use of oxygen therapy without air-oxygen blenders, lack of use of pulse oximetry for assessing the need and monitoring the response to oxygen therapy, higher incidence of systemic sepsis and poor compliance with screening and treatment guidelines for ROP. Most of these risk factors (except prematurity) are modifiable and following standard evidence-based guidelines and having facility-specific standard operating procedures (SOPs) can reduce the incidence of ROP.   
During the neonatal period, ROP is a silent disease and active screening by retinal examination is needed for detecting its presence, severity and need of treatment. Different studies from India have reported varying incidence of ROP depending on baseline characteristics of enrolled subjects, type of ROP reported, year of publication and type of neonatal unit. Well established tertiary care units have shown gradual decline in the incidence of ROP over the years with improvement in quality of neonatal care and establishment of robust screening and treatment programs. More recent reports of incidence of ROP are from newer or more ‘peripheral’ hospitals and about neonates referred from district hospitals to tertiary care centers.   
Aim(s) of the guideline and speciﬁc objectives 
Aim of these guidelines is to provide evidence-based guidance for prevention of blindness due to ROP. Specific issues addressed in these guidelines include identification of neonates who need screening eye examination (screening criteria), comparison of different approaches to screening, different treatment options and pain relief during screening or treatment. Primary prevention of ROP by reducing exposure to risk factors like oxygen, blood products and systemic infection is addressed by different set of guidelines.   
Target population(s), End users and settings
These guidelines are for intended to be used by pediatricians, neonatologists, ophthalmologists, nurses, ophthalmic technicians, social workers, peripheral health workers and other healthcare providers involved in care of preterm neonates. In addition, the guidelines can be used by state and national health administrators, programmer managers and policy makers to improve efforts to prevent blindness due to ROP. These guidelines are applicable to preterm neonates being cared for in both secondary (special neonatal care units at district hospitals) and tertiary care (neonatal intensive care units) neonatal health facilities in public and private sectors. These guidelines are also meant for standalone or integrated ophthalmic clinics, departments or hospitals. 


Methods
These guidelines have been framed using the GRADE process (refer to accompanying methods document common to all guidelines).
Literature was searched from MEDLINE and Cochrane library. Search strategy used for each review question is provided in the annexure 2. 
The guideline author panel included neonatologists and ophthalmologists. Initially a set of questions were framed by the panel. These questions included following questions/statements:
1. What is the gestation-specific incidence of retinopathy of prematurity in India?
2. Is there an association between incidence of ROP and site of care or level of health facility?
3. Can birth weight be used as a surrogate marker of gestation if the latter is now known?
4. What are the risk factors of development of ROP in India?
5. What is the natural history of ROP in India? (e.g. at what postmenstrual age pre-threshold ROP develops?)
6. When should first ROP screening of preterm baby be done?
7. What is the best strategy to inform parents or healthcare providers about the need and schedule of ROP screening?
8. Ophthalmologist conducted screening using indirect ophthalmoscope versus other health care worker (not ophthalmologist but ophthalmic technician or pediatrician or neonatologist or nurse) conducted screening using indirect ophthalmoscope
9. Ophthalmologist conducted screening using indirect ophthalmoscope versus other health care worker (not ophthalmologist but ophthalmic technician or pediatrician​n or neonatologist or nurse) conducted screening using standard wide-angle retinal camera
10. Ophthalmologist conducted screening using indirect ophthalmoscope versus other health care worker (not ophthalmologist but ophthalmic technician or pediatrician or neonatologist or nurse) conducted screening using low-cost wide-angle retinal camera
11. Standard wide-angle retinal camera versus low-cost retinal cameras for ROP screening
12. Standard criteria based (e.g. gestation or BW based cut-off) universal screening versus algorithm/risk score-based screening for ROP
13. "Which mydriatic agent singly or in combination and in what concentration and dose should be used for dilatation of pupils for screening or laser therapy?
a. Tropicamide 
b. Phenylephrine
c. Cyclopentolate
14. Which pain relief agent should be used singly or in combination for ROP screening?
a. Topical anesthetic​c
b. Oral sucrose
c. Oral dextrose
d. Expressed breast milk
e. IV midazolam
f. IV ketamine
g. No pain relief agent
15. Early treatment versus standard treatment of ROP
16. Which treatment strategy should be used for the treatment of severe ROP singly or in combination?
a. Laser ablation
b. Cryotherapy
c. Anti-VEGF agent
17. What is comparative efficacy of different types of laser machines in treatment of severe ROP?
18. What is comparative efficacy of different anti-VEGF agents in treatment of severe ROP?
19. Which pain relief agent should be used singly or in combination for laser ablation?
a. Topical anesthetic​c
b. Oral sucrose
c. Oral dextrose
d. Expressed breast milk
e. IV midazolam
f. IV ketamine
g. General anesthesia
h. No pain relief agent
20. What should be the site for conducting laser ablation of the retina
a. Eye OPD/minor OT
b. Eye OT
c. NICU/SNCU
d. Postnatal wards
21. Topical steroids (different agents to be compared) versus topical non-steroid anti-inflammatory eye drops versus no eye drops after laser ablation
22. How long or till what post-menstrual age and with what frequency should neonates be followed by retinal examination after 
a. Laser ablation
b. Anti-VEGF treatment
c. Combined treatment
23. What are the treatment options for stage 4 or 5 ROP?
24. What oxygen saturation​ targets should be used in the following conditions?
a. At birth
b. During acute respiratory sickness
c. During ongoing respiratory support
d. During pre-threshold/type 2 ROP"
25. Role of other management strategies in the prevention of ROP
a. Antenatal steroids
b. EBM versus DHM versus Formula milk
c. Aggressive TPN
d. Sepsis prevention measures
e. Vitamin E
f. D-penicillamine
g. Light reduction
h. Blood transfusion threshold
i. Permission hypercapnia
j. Fortification
26. What QA and QI metrics should be used to monitor and evaluate a ROP screening and treatment program?
Following outcomes of interest were proposed to be used by the guideline panel. 
1. Type 1 ROP
2. Type 1 or 2 ROP
3. Any ROP
4. Visual acuity
5. Retinal detachment
6. Cataract
7. Refractive errors
8. Quality of life
9. Cost-effectiveness
10. Mortality
11. Neurodevelopmental disability
12. Periventricular leukomalacia (PVL)
13. Bronchopulmonary dysplasia
14. Cerebral palsy
15. Pain score
16. Apnea/desaturation/bradycardia episodes
17. Feed intolerance
18. Duration of hospital stay
19. Physical growth
These sets of questions and outcomes were circulated by email for scoring on a scale of 1 to 9 (7-9 of critical importance, 4-6 important and 1-3 not important). Final rating of the guideline questions and outcomes was done by the guideline panel based on response received from 30 subject experts (26 neonatologists and 4 ophthalmologists).  
Questions chosen to be addressed by the guideline panel included the following:
1. Should eye screening vs. no eye screening be used for reducing blindness due to retinopathy of prematurity in preterm neonates?
2. Should sucrose or glucose vs. Placebo be used for prevention of pain in preterm infants undergoing screening for retinopathy of prematurity?
3. Should oral paracetamol vs. Placebo be used for prevention of pain in preterm infants undergoing screening for retinopathy of prematurity?
4. Should Fentanyl vs. Sucrose be used for pain management in ROP laser treatment?
5. Should Anti-vascular endothelial growth factor therapy vs. cryo/laser therapy be used for treatment of retinopathy of prematurity?
6. Should Wide-angle digital retinal photography be used to diagnose retinopathy of prematurity in preterm neonates?

	QUESTION 1

	Should eye screening vs. no eye screening be used for reducing blindness due to retinopathy of prematurity in preterm neonates?

	POPULATION:
	reducing blindness due to retinopathy of prematurity in preterm neonates

	INTERVENTION:
	eye screening

	COMPARISON:
	no eye screening

	MAIN OUTCOMES:
	Blindness or severe visual impairment; Unfavorable retinal structure;

	SETTING:
	Neonatal intensive care unit, special neonatal care units, neonatal follow-up clinics and ophthalmology outdoor units or follow-up clinics

	PERSPECTIVE:
	Population perspective in a health system



	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	eye screening
	no eye screening
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Blindness or severe visual impairment (follow up: mean 5 years; assessed with: Visual acuity)

	1 
	observational studies 
	not serious a
	not serious 
	not serious b
	not serious 
	strong association 
	51/203 (25.1%) 
	145/230 (63.0%) 
	RR 0.40
(0.31 to 0.52) 
	378 fewer per 1,000
(from 435 fewer to 303 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	
	
	
	
	
	
	
	
	10.5% 
	
	63 fewer per 1,000
(from 72 fewer to 50 fewer) 
	
	

	
	
	
	
	
	
	
	
	36.5% 
	
	219 fewer per 1,000
(from 252 fewer to 175 fewer) 
	
	

	Unfavorable retinal structure (follow up: mean 5 years; assessed with: Fundus examination)

	1 
	observational studies 
	not serious a
	not serious 
	not serious b
	not serious 
	strong association 
	24/191 (12.6%) 
	94/212 (44.3%) 
	RR 0.28
(0.19 to 0.42) 
	319 fewer per 1,000
(from 359 fewer to 257 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 


CI: Confidence interval; RR: Risk ratio
Explanations
a. Data derived from two treatment groups of two different RCTs. Certainty of evidence is downgraded as this is classified as an observational comparison. No further downgrading was done by authors for within study risk of bias. 
b. Control group event rate derived from CRYOTHERAPY study and treatment group event rate derived from the outcome of early treatment in type 1 ROP in the ETROP study. However, patients, intervention (screening), control (no treatment=no screening) and the outcomes are relevant to and directly related to the question. 



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	Retinopathy of prematurity (ROP) is leading cause of potentially avoidable childhood blindness. Blindness due to ROP can be prevented by screening eye examination and if needed treatment of severe stages of ROP. According to an estimate in 2010, India accounted for 10% of worldwide burden of blindness or severe visual impairment due to ROP. Screening guidelines are important in two contexts: Firstly, India with largest number of preterm births, increasing coverage of facility-based neonatal care and thereby, improving survival of preterm neonates has increasing number of babies at risk of developing blindness due to unrecognized and untreated ROP. Secondly, there is a need to recognize which group of preterm babies are at risk of developing ROP and therefore need screening examination. Very preterm babies born at less than 32 weeks of gestation are at highest risk but constitute only 15% of preterm births. Most (85%) preterm neonates are born at 32-36 weeks of gestation and evidence-based screening guidelines are needed for this group of neonates. 
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
○ Moderate
● Large
○ Varies
○ Don't know

	Screening for a health condition is application of a sensitive diagnostic test on a population to detect the condition in early or asymptomatic stage. Screening can improve individual and population health if followed by adequate follow-up and appropriate treatment. We could not find any study comparing screening (and treatment) with no screening. Therefore, we searched for indirect evidence to answer the following questions:
1. What is risk of blindness or severe visual impairment due to ROP if no treatment is offered despite presence of severe ROP? This is equivalent to not screening at all. For answering this question, we extracted data from the control group of the CRYOROP study. In this study neonates with bilateral threshold ROP were randomized to receive cryotherapy for one eye and no cryotherapy for the contralateral eye. Neonates with threshold ROP in only one eye were randomly assigned to receive cryotherapy or no cryotherapy for the affected eye.
2. What is risk of blindness or severe visual impairment due to ROP is screening is followed by best evidence-based treatment. This is equivalent to having an ideal ROP screening program. For answering this question, we extracted data about type 1 ROP babies in the early treatment arm of the ETROP study. In this randomized controlled trial, one of eye (if bilateral symmetrical eye disease) or neonates (if asymmetrical eye disease) were randomized to early or later treatment of high-risk prethreshold disease. 
Data thus derived was used to calculate relative risk of blindness or severe visual impairment comparing screening and no screening approach. 
Screening (followed by early treatment of severe ROP) as compared to 'no screening' was associated with 60% relative reduction (RR: 0.40; 95% CI: 31% to 52%) in the incidence of blindness or severe visual impairment. There was also 72% relative reduction ( (RR: 0.28; 95% CI: 19% to 42%) ) in incidence of unfavourable retinal structure. 
Data about incidence of refractive errors in the two studies is available with different definitions and without clear information about denominators. Therefore, effect of screening on this outcome was not entered in the evidence profile. Information about refractive error is not available in some children due to inability to test due to various structural sequelae. However, the incidence of high myopia reported in the control group of CRYOROP study (defined as >6D, 42.3%, 58/137) and in 'early treated' type 1 ROP (defined as >5 D, 37.2%, numbers not reported) is similar. Use of mydriatic agents and the procedure of retinal examination may be associated with transient feed intolerance, episodes of apnea or bradycardia and conjuctivitis. However, the guideline group considered these outcomes to be of less importance and therefore, did not take into account in building the evidence profile to answer this guideline question. 
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
● Trivial
○ Varies
○ Don't know

	Screening for a health condition is application of a sensitive diagnostic test on a population to detect the condition in early or asymptomatic stage. Screening can improve individual and population health if followed by adequate follow-up and appropriate treatment. We could not find any study comparing screening (and treatment) with no screening. Therefore, we searched for indirect evidence to answer the following questions:
1. What is risk of blindness or severe visual impairment due to ROP if no treatment is offered despite presence of severe ROP? This is equivalent to not screening at all. For answering this question, we extracted data from the control group of the CRYOROP study. In this study neonates with bilateral threshold ROP were randomized to receive cryotherapy for one eye and no cryotherapy for the contralateral eye. Neonates with threshold ROP in only one eye were randomly assigned to receive cryotherapy or no cryotherapy for the affected eye.
2. What is risk of blindness or severe visual impairment due to ROP is screening is followed by best evidence-based treatment. This is equivalent to having an ideal ROP screening program. For answering this question, we extracted data about type 1 ROP babies in the early treatment arm of the ETROP study. In this randomized controlled trial, one of eye (if bilateral symmetrical eye disease) or neonates (if asymmetrical eye disease) were randomized to early or later treatment of high-risk prethreshold disease. 
Data thus derived was used to calculate relative risk of blindness or severe visual impairment comparing screening and no screening approach. 
Screening (followed by early treatment of severe ROP) as compared to 'no screening' was associated with 60% relative reduction (RR: 0.40; 95% CI: 31% to 52%) in the incidence of blindness or severe visual impairment. There was also 72% relative reduction (RR: 0.28; 95% CI: 19% to 42%) in incidence of unfavorable retinal structure. 
Data about incidence of refractive errors in the two studies is available with different definitions and without clear information about denominators. Therefore, effect of screening on this outcome was not entered in the evidence profile. Information about refractive error is not available in some children due to inability to test due to various structural sequelae. However, the incidence of high myopia reported in the control group of CRYOROP study (defined as >6D, 42.3%, 58/137) and in 'early treated' type 1 ROP (defined as >5 D, 37.2%, numbers not reported) is similar. Use of mydriatic agents and the procedure of retinal examination may be associated with transient feed intolerance, episodes of apnea or bradycardia and conjunctivitis. However, the guideline group considered these outcomes to be of less importance and therefore, did not take into account in building the evidence profile to answer this guideline question. 
	


	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	Certainty of evidence is low as effect estimates to answer this question have been derived from study groups of two separate RCTs. Certainty of evidence is downgraded to 'very low' as this comparison is classified as an observational and indirect comparison. No further downgrading was done by the guideline authors for within study risk of bias. However, the certainty of evidence was upgraded by one-level due to large effect size in reduction of critical outcomes of blindness or severe visual impairment and unfavorable retinal structure. 
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
● No important uncertainty or variability

	As guidelines authors, we are of the viewpoint that 'blindness or severe visual impairment', the critical outcome of this guideline is valued highly by all the stakeholders including patients, families, clinicians and policymakers. In a systematic review of 62 publications, Webbe et al investigated parents', patients' and clinicians' perceptions of outcomes during and following neonatal care. Developmental outcomes were among the most commonly outcomes identified by different stakeholders with severe visual outcome being the only eye-related outcome. Therefore, we do not consider that there is any important uncertainty about importance of this outcome. Other outcomes like refraction errors may be rated differently by patients, families, clinicians or policymakers; however, we believe that these are not as critical as blindness or severe visual impairment . 
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
● Favors the intervention
○ Varies
○ Don't know

	Overall, despite low certainty of evidence of benefit, desirable effects of eye screening examination for detection of severe ROP outweigh the potential transient undesirable effects. The need of screening is further supported by large effect size on prevention of blindness and importance attached by all the stakeholders to this outcome. 
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
● Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	Two different models of ROP screening have been tested and implemented in India -1) retinal examination by a trained ophthalmologist using an indirect ophthalmoscope and 2) retinal image capturing using a wide-angle retinal camera by an ophthalmic technician or an ophthalmologist with onsite or remote assessment for presence and severity of disease. Of these, former strategy has been used most commonly (a separate statement in these guidelines compares these two approached). Blencowe et al have provided a conservative estimate of need of 300,000 screening sessions per year in India based on neonatal mortality rate prevalent in year 2010. Further, for treatment of severe ROP detected by screening, 2500 working days of eye care providers skilled in laser ablation are needed annually. With improvement in coverage of facility based neonatal care and declining neonatal mortality rate these numbers are likely to be significantly higher. Presently, sporadic data is available about coverage of ROP screening in India. A recent situational analysis conducted at major academic hospitals indicates need of upscaling. This guideline group believes the although implementing ROP screening program needs moderate resources, in long-term it is likely to be more cost-effective than caring for children and adults blinded by severe ROP. 
	


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
● Low
○ Moderate
○ High
○ No included studies

	Evidence is lacking about cost-effectiveness of screening versus not screening for ROP. Theoretical modeling by Blencowe et al as mentioned above provides the number of screening sessions and treatment hours needed. 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	Cost-effectiveness has not been studied. 
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
● Probably increased
○ Increased
○ Varies
○ Don't know

	Implementing the ROP screening program is likely to improve the equity. At present, ROP screening and treatment are available in most of metropolitan cities, state capitals and many teaching hospitals. However, many district hospitals where large number of preterm neonates are cared for do not have reliable screening program and need to refer families to higher centers for screening. Implementing ROP screening program will work towards removing this inequity. 
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	All key stakeholders are likely to accept the beneficial effects of screening program and cost associated with it. 
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	As an ophthalmologist is present in many district-level public hospitals, most areas of the country can be covered by this already available human resource. However, training for retinal examination and indirect ophthalmoscope need to be provided. Alternative strategies of public-private partnership, use of wide-angle retinal camera with tele-screening or training of neonatal care providers for ROP screening need to be tested and implemented to improve coverage in areas where ophthalmologists are not available. 
	






SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	○ 
	● 



CONCLUSIONS
	Recommendation

	Guideline panel strongly recommends screening of preterm neonates born at less than 36 weeks of gestation who are admitted in neonatal intensive care or special neonatal care units. 



	Justification

	Overall justification
Screening fundus examination is needed to diagnose severe ROP which can progress to blindness or severe visual impairment. Due to large number of preterm babies born each year, high incidence of ROP and large beneficial effect of screening program, the guideline authors strongly recommend for this intervention. 
Detailed justification
Problem
Based on the ​number of preterm neonates born and saved in India, preventing blindness due to ROP is a high priority issue.
Desirable Effects
Beneficial effects of screening neonates born at less than 32 weeks of gestation are likely to be large (lower margin of absolute effect being 175 eye prevented from blindness or severe visual impairment per 1000 eyes screened). Incidence of severe ROP needing treatment is much lower (10.5%) in neonates born at 32-36 weeks of gestation and therefore, the beneficial effect of screening is likely to be relatively lower (upper margin of the ​absolute effect being 72 eyes prevented from blindness or severe visual impairment per 1000 eyes screened). 



	Subgroup considerations

	A large subgroup of preterm neonates especially those born at 34-36 weeks of gestation are not admitted in NICU/SNCU, but are provided care while roomed-in with mother. Even if needing admission, due to unfavorable demand-supply ratio of beds in the NICU/SNCU, many public hospitals in India are forced to provide care to these neonates on ward beds or cots. There is no evidence about risk of ROP or blindness due to ROP in this subgroup of neonates and on beneficial effects of screening this largest subgroup of preterm neonates. Guideline panel recommends that these neonates may be screened for ROP is any of the following risk factors are present: need of respiratory support (including oxygen) for more than 6 h, sepsis, episodes of apnea and need of transfusion or exchange transfusion. 



	Implementation considerations

	As an ophthalmologist is present in many district-level public hospitals, most areas of the country can be covered by this already available human resource. However, training for retinal examination and availability of indirect ophthalmoscope if not already present needs to be ensured. Alternative strategies of public-private partnership and use of wide-angle retinal camera with tele-screening can be implemented to improve coverage in areas where ophthalmologists are not available (a separate guideline question reviews the use of retinal camera in these guidelines). 



	Monitoring and evaluation

	Implementation research is needed to improve the certainty of evidence of desirable and undesirable effects of screening in neonates born at 32-36 weeks of gestation, including those who are provided treatment outside NICU or SNCU. 
Quality of ROP screening program also needs to be monitored. The guideline panel recommends following quality measures:
1. Proportion of eligible neonates screened timely (within 4 weeks if born at >28 weeks of gestation and within 3 weeks if born at 28 weeks or lower gestation)
2. Proportion of screened neonates correctly diagnosed to have type 1 ROP
These quality measures should be viewed and implemented in conjunction with other measures suggested in these guidelines. 



	Research priorities

	Alternative strategies of use of low-cost wide-angle retinal cameras or training neonatal doctors and nurses in use of indirect ophthalmoscope for ROP screening need to investigated. 






	QUESTION 2

	Should Sucrose or glucose vs. placebo be used for prevention of pain in preterm infants undergoing screening for retinopathy of prematurity?

	POPULATION:
	prevention of pain in preterm infants undergoing screening for retinopathy of prematurity

	INTERVENTION:
	Sucrose or glucose

	COMPARISON:
	placebo

	MAIN OUTCOMES:
	PIPP during examination (Sucrose by syringe + Swaddle+ Pacifier) vs (Water by syringe + Swaddle + Pacifier); Crying time (%) (Sucrose by syringe + Swaddle+ Pacifier) vs (Water by syringe + Swaddle + Pacifier); Heart rate (beats/min); Mean blood pressure (mmHg); Respiratory rate (breaths/min); Oxygen saturation (%); Total crying time; Oxygen saturation (%) during examination; PIPP score during eye examination (24%-33% Sucrose+ Non-nutritive sucking) vs (Water+ Non-nutritive sucking); PIPP score during eye examination - Sucrose via syringe versus control (sterile water via syringe); PIPP score during eye examination - Sucrose + pacifier versus control (sterile water + pacifier); Crying time (s) during eye examination;

	SETTING:
	Neonatal intensive care unit, special neonatal care units, neonatal follow-up clinics and ophthalmology outdoor units or follow-up clinics

	PERSPECTIVE:
	Population perspective in a health system


EVIDENCE TABLE 
 
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Sucrose or glucose[intervention]
	placebo
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	PIPP during examination (Sucrose by syringe + Swaddle+ Pacifier) vs (Water by syringe + Swaddle + Pacifier) (Scale from: 0 to 21)

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	16 
	16 
	- 
	MD 0 
(2.08 lower to 2.08 higher) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Crying time (%) (Sucrose by syringe + Swaddle+ Pacifier) vs (Water by syringe + Swaddle + Pacifier)

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious c
	none 
	16 
	16 
	- 
	MD 10 lower
(32.91 lower to 12.91 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Heart rate (beats/min)

	1 
	randomised trials 
	serious a
	serious 
	not serious 
	serious d
	none 
	16 
	16 
	- 
	MD 6 lower
(19.33 lower to 7.33 higher) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 




	Mean blood pressure (mmHg)

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	16 
	16 
	- 
	MD 7 lower
(18.48 lower to 4.48 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Respiratory rate (breaths/min)

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	16 
	16 
	- 
	MD 2 higher
(5.07 lower to 9.07 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Oxygen saturation (%)

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	16 
	16 
	- 
	MD 3 lower
(5.86 lower to 0.14 lower) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Total crying time

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	14 
	16 
	- 
	MD 33.9 lower
(76.22 lower to 8.42 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Oxygen saturation (%) during examination

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	14 
	16 
	- 
	MD 1.71 lower
(5.85 lower to 2.43 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	PIPP score during eye examination (24%-33% Sucrose+ Non-nutritive sucking) vs (Water+ Non-nutritive sucking)

	3 
	randomised trials 
	serious e
	not serious 
	not serious 
	not serious b
	none 
	68 
	66 
	- 
	MD 2.15 lower
(2.86 lower to 1.43 lower) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	PIPP score during eye examination - Sucrose via syringe versus control (sterile water via syringe)

	1 
	randomised trials 
	serious e
	not serious 
	not serious 
	serious b
	none 
	10 
	10 
	- 
	MD 1 lower
(2.54 lower to 0.54 higher) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	PIPP score during eye examination - Sucrose + pacifier versus control (sterile water + pacifier)

	3 
	randomised trials 
	not serious 
	not serious 
	not serious 
	not serious 
	none 
	58 
	56 
	- 
	MD 2.47 lower
(3.27 lower to 1.66 lower) 
	⨁⨁⨁⨁
HIGH 
	CRITICAL 

	Crying time (s) during eye examination

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	32 
	32 
	- 
	MD 21.1 lower
(33.1 lower to 9.1 lower) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference
Explanations
a. No explanation on random sequence and allocation concealment in the study text 
b. Wide Confidence interval 
c. Wide CI 
d. Wide CI 
e. there was increased risk of selection bias on random sequence generation and allocation concealment in the study by Boyle et al 2006 
ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	In India, Retinopathy of prematurity is emerging in epidemic proportions because of increased survival of preterm infants and poor quality of care with excessive use of oxygen. So, we have broader screening guidelines for ROP involving larger babies as compared to the developed countries. There is a need for proper analgesia regime that is both effective and safe during the brief procedure of ROP screening. 
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
● Moderate
○ Large
○ Varies
○ Don't know

	In the meta-analysis of 3 studies involving 134 preterm infants undergoing ROP screening, Sucrose in varying concentrations of 24%-33% along with non-nutritive sucking decreases Premature infant pain profile (PIPP) score as compared to water along with non-nutritive sucking [M.D: -2.12 (-2.86 to -1.43)]. In the meta-analysis of 2 studies involving 114 infants, sucrose given by pacifier decreased PIPP score as compared to sterile water given by pacifier [M.D: -2.47 (-3.66 to -1.66)] along with decreased crying time [ MD: -21.1 sec (-33.1 to -9.1)]. There is low quality evidence that combining multiple pain control strategies like sucrose with syringe+ Swaddling + Pacifier have no effect on PIPP score as compared to water with syringe+ Swaddling + Pacifier based on only one randomized controlled study with a total of 32 preterm infants. In all the studies, local anaesthetic (LA) eye drops were used in both the groups. There was no significant effect on heart rate, blood pressure and respiratory rate. In one study by Grabska et al 2005, there was significant difference in the percentage oxygen saturation (%) between the comparison groups with a lower oxygen saturation in the sucrose group; MD -3.00 (95% CI -5.86 to -0.14). 
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
○ Trivial
○ Varies
○ Don't know

	In the meta-analysis of 3 studies involving 134 preterm infants undergoing ROP screening, Sucrose in varying concentrations of 24%-33% along with non-nutritive sucking decreases Premature infant pain profile (PIPP) score as compared to water along with non-nutritive sucking [M.D: -2.12 (-2.86 to -1.43)]. In the meta-analysis of 2 studies involving 114 infants, sucrose given by pacifier decreased PIPP score as compared to sterile water given by pacifier [M.D: -2.47 (-3.66 to -1.66)] along with decreased crying time [ MD: -21.1 sec (-33.1 to -9.1)]. There is low quality evidence that combining multiple pain control strategies like sucrose with syringe+ Swaddling + Pacifier have no effect on PIPP score as compared to water with syringe+ Swaddling + Pacifier based on only one randomized controlled study with a total of 32 preterm infants. In all the studies, local anesthetic (LA) eye drops were used in both the groups. There was no significant effect on heart rate, blood pressure and respiratory rate. In one study by Grabska et al 2005, there was significant difference in the percentage oxygen saturation (%) between the comparison groups with a lower oxygen saturation in the sucrose group; MD -3.00 (95% CI -5.86 to -0.14). 
	


	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	There is moderate quality evidence that combining sweet taste along with non-nutritive sucking decreased PIPP score during ROP screening examinations.
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	There is probably no important uncertainty about evidence regarding the efficacy of combination of LA eye drops + sucrose + non-nutritive sucking by pacifier in reducing pain during ROP examinations. But more evidence is needed in case of combination strategies like sucrose with syringe+ Swaddling + Pacifier.
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
● Favors the intervention
○ Varies
○ Don't know

	There is moderate to high quality evidence that sucrose with pacifier reduces pain during ROP examinations. The desirable effects are good pain control as clearly shown by reduced PIPP scores and crying time. There was no evidence on any undesirable effects like feed intolerance, bradycardia, tachycardia and desaturations. 
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
● Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	Pain control is important for the preterm infant. Inability to control pain can lead to short term consequences like apnea, bradycardia and long-term consequences in the form of altered pain processing, attention deficit disorder, impaired visual perceptual ability and executive functions at school age. Considering the benefit of oral sucrose along with pacifier and local anesthetic drops in the prevention of pain during ROP screening and negligible costs, this intervention can be recommended.
	


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
● Low
○ Moderate
○ High
○ No included studies

	No study on cost effective analysis for pain control during ROP screening. But the problem in Indian market is that 24% sucrose is not freely available so most of the units are using 25% dextrose as an alternative. Whether, 25% dextrose and 24% sucrose are equivalent, is not known. The use of pacifier along with sucrose can be counterproductive leading to overuse at home to reduce crying leading to increased infection risk. 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
● Probably favors the intervention
○ Favors the intervention
○ Varies
○ No included studies

	As minimal resources are required and preterm infants requiring ROP screening suffer less pain and complications, so sucrose along with pacifier can be considered as cost-effective even in low resource settings. 
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
● Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	Sucrose along with pacifier has shown to decrease pain scores and crying time during ROP screening as compared to sterile water as placebo. But the pain scores remained in the higher range demonstrating that more evidence and combined interventions are required for adequate pain control during ROP screening. The subgroup population across the studies was similar with no evidence of any change in effectiveness and side effects in a particular sub-group population, though the sample size was small.
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	As oral sucrose along with a pacifier is a low-cost intervention with no major adverse effects leading to less pain in the fragile preterm infants undergoing ROP screening. So, the intervention should be acceptable to key stakeholders. The use of pacifiers at home should be strongly discouraged.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	Sucrose along with pacifier has shown to decrease pain scores and crying time during ROP screening as compared to sterile water as placebo. But the pain scores remained in the higher range demonstrating that more evidence and combined interventions are required for adequate pain control during ROP screening. 
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	● 
	○ 



[bookmark: _GoBack]CONCLUSIONS
	Recommendation

	In the meta-analysis of 3 studies involving 134 preterm infants undergoing ROP screening, Sucrose in varying conentrations of 24%-33% along with non-nutritive sucking decreases Premature infant pain profile (PIPP) score as compared to water along with non-nutritive sucking [M.D: -2.12 (-2.86 to -1.43)]. In the meta-analysis of 2 studies involving 114 infants, sucrose given by pacifier decreased PIPP score as compared to sterile water given by pacifier [M.D: -2.47 (-3.66 to -1.66)] along with decreased crying time [ MD: -21.1 sec (-33.1 to -9.1)]. There is low quality evidence that combining multiple pain control strategies like sucrose with syringe+ Swaddling + Pacifier have no effect on PIPP score as compared to water with syringe+ Swaddling + Pacifier based on only one randomized controlled study with a total of 32 preterm infants. In all the studies, local anesthetic (LA) eye drops were used in both the groups. So, after evaluating the current evidence we suggest oral sucrose along with pacifier can be used to reduce pain during ROP screening (Conditional recommendation). 

	



	Justification

	Overall justification
Pain control is important for the preterm infant. Inability to control pain can lead to short term consequences like apnea, bradycardia and long term consequences in the form of altered pain processing, attention deficit disorder, impaired visual perceptual ability and executive functions at school age. Considering the benefit of oral sucrose along with pacifier and local anesthetic drops in the prevention of pain during ROP screening and negligible costs, this intervention can be recommended. 
Detailed justification
Problem
ROP screening is done in a large number of preterm infants at 4 weeks of postnatal age. The screening procedure varies from 2 to 4 minutes depending upon the expertise of the ophthalmologist. Preterm infants suffer moderate to high intensity pain during the procedure. So, finding an appropriate analgesic regime that is both safe and effective is the purpose of this review
Desirable Effects
In the meta-analysis of 3 studies involving 134 preterm infants undergoing ROP screening, Sucrose in varying concentrations of 24%-33% along with non-nutritive sucking decreases Premature infant pain profile (PIPP) score as compared to water along with non-nutritive sucking [M.D: -2.12 (-2.86 to -1.43)]. In the meta-analysis of 2 studies involving 114 infants, sucrose given by pacifier decreased PIPP score as compared to sterile water given by pacifier [M.D: -2.47 (-3.66 to -1.66)] along with decreased crying time [ MD: -21.1 sec (-33.1 to -9.1)]. 



	Subgroup considerations

	Sucrose along with pacifier has shown to decrease pain scores and crying time during ROP screening as compared to sterile water as placebo. But the pain scores remained in the higher range demonstrating that more evidence and combined interventions are required for adequate pain control during ROP screening. The subgroup populations across the studies were similar with no evidence of any change in effectiveness and side effects in a particular subgroup population, though the sample size was small. 



	Implementation considerations

	The implementation of 24% sucrose along with pacifier is difficult as 24% oral sucrose is not commercially available in India. Some centers are using oral 25% dextrose in place of 24% sucrose. One recent RCT by Sweta et al 2016 have concluded that both Oral 25% dextrose with oral 24% sucrose are comparable in preventing heel lance prick pain as assessed by PIPP scores. 



	Monitoring and evaluation

	After implementation, monitoring for side effects (like vomiting, tachycardia, apnea) and pain control during the procedure is necessary. 



	Research priorities

	More data is needed on additional strategies like swaddling, use of expressed breast milk, kangaroo mother care and screening without eye speculum so that adequate pain control is achieved.

	QUESTION 3

	Should oral paracetamol vs. placebo be used for prevention of pain in preterm infants undergoing screening for retinopathy of prematurity?

	POPULATION:
	prevention of pain in preterm infants undergoing screening for retinopathy of prematurity

	INTERVENTION:
	oral paracetamol

	COMPARISON:
	placebo

	MAIN OUTCOMES:
	PIPP score in first 45 seconds of eye exam (Oral paracetamol versus placebo); PIPP score in last 45 seconds of eye exam (Oral paracetamol versus placebo); PIPP score 5 minutes after eye exam (Oral paracetamol versus placebo); PIPP score during eye examination; Crying time (s) during eye examination; Infants with tachycardia (>180 bpm); Infants with bradycardia and desaturation; PIPP score in first 45 seconds of eye exam (Oral Paracetamol versus sucrose); PIPP score in last 45 seconds of eye exam; PIPP score 5 minutes after eye exam ( Oral paracetamol versus morphine);

	SETTING:
	Neonatal intensive care unit, special neonatal care units, neonatal follow-up clinics and ophthalmology outdoor units or follow-up clinics

	PERSPECTIVE:
	Population perspective in a health system


EVIDENCE PROFILE
 
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	oral paracetamol
	placebo
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	PIPP score in first 45 seconds of eye exam (Oral paracetamol versus placebo)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	41 
	39 
	- 
	MD 0.8 lower
(1.69 lower to 0.09 higher) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	PIPP score in last 45 seconds of eye exam (Oral paracetamol versus placebo)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	41 
	39 
	- 
	MD 0.2 higher
(0.9 lower to 1.3 higher) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	PIPP score 5 minutes after eye exam (Oral paracetamol versus placebo)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	very serious c
	none 
	5 
	6 
	- 
	MD 1.57 lower
(3.79 lower to 0.66 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	PIPP score during eye examination

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	not serious 
	none 
	58 
	56 
	- 
	MD 2.7 lower
(3.55 lower to 1.85 lower) 
	⨁⨁⨁⨁
HIGH 
	CRITICAL 

	Crying time (s) during eye examination

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious d
	none 
	58 
	56 
	- 
	MD 4.8 higher
(1.69 lower to 11.29 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Infants with tachycardia (>180 bpm)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious e
	none 
	17/58 (29.3%) 
	10/56 (17.9%) 
	not estimable 
	110 fewer per 1,000
(from 270 fewer to 40 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Infants with bradycardia and desaturation

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious f
	none 
	5/58 (8.6%) 
	4/56 (7.1%) 
	not estimable 
	10 fewer per 1,000
(from 110 fewer to 80 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	PIPP score in first 45 seconds of eye exam (Oral Paracetamol versus sucrose)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious g,h
	none 
	41 
	40 
	- 
	MD 3.9 higher
(2.92 higher to 4.88 higher) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	PIPP score in last 45 seconds of eye exam

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a,i
	none 
	41 
	40 
	- 
	MD 1.1 higher
(0.08 lower to 2.28 higher) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	PIPP score 5 minutes after eye exam ( Oral paracetamol versus morphine)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	very serious j
	none 
	5 
	6 
	- 
	MD 1.1 higher
(0.7 lower to 2.9 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference
Explanations
a. Wide Confidence interval 
b. Wide CI 
c. Wide CI 
d. wide CI 
e. Wide CI 
f. Wide CI 
g. 
h. only one study with small sample size 
i. Wide CI 
j. Small sample size with wide CI 
ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	In India, Retinopathy of prematurity is emerging in epidemic proportions because of increased survival of preterm infants and poor quality of care with excessive use of oxygen. So, we have broader screening guidelines for ROP involving larger babies as compared to the developed countries. This has increased the number of infants undergoing ROP screening. There is a need for proper analgesia regime that is both effective and safe during the brief procedure of ROP screening.
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
● Small
○ Moderate
○ Large
○ Varies
○ Don't know

	The evidence regarding use of oral paracetamol compared to placebo is conflicting with two trials showing no effect on PIPP score. In the trial by Seifi et al, 2013 the dose of 15 mg/kg was used 30 minutes prior to the procedure along with topical anesthetic drops. One trial by Kabata et al. 2016 the dose of 15 mg/kg was used 60 minutes prior to the procedure along with topical anesthetic drops. in this trial mean PIPP score was lower as compared to placebo (11.3 vs 14). Though PIPP score was lower in the paracetamol group still preterm infants suffered considerable amount of pain. 
When oral paracetamol (dose of 15 mg/kg 30 minutes prior to the procedure) was compared with oral 24% sucrose (0.2 ml just prior to the procedure), the PIPP score was significantly less in the sucrose group (12.9 vs 9) in the first 45 seconds during the ROP screening examination.
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
○ Trivial
○ Varies
○ Don't know

	The evidence regarding use of oral paracetamol compared to placebo is conflicting with two trials showing no effect on PIPP score. In the trial by Seifi et al, 2013 the dose of 15 mg/kg was used 30 minutes prior to the procedure along with topical anesthetic drops. One trial by Kabata et al. 2016 the dose of 15 mg/kg was used 60 minutes prior to the procedure along with topical anesthetic drops. in this trial mean PIPP score was lower as compared to placebo (11.3 vs 14). Though PIPP score was lower in the paracetamol group still preterm infants suffered considerable amount of pain. 
When oral paracetamol (dose of 15 mg/kg 30 minutes prior to the procedure) was compared with oral 24% sucrose (0.2 ml just prior to the procedure), the PIPP score was significantly less in the sucrose group (12.9 vs 9) in the first 45 seconds during the ROP screening examination.
	


	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
● Low
○ Moderate
○ High
○ No included studies

	Only 3 trials that too with a small sample size
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
● Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
○ No important uncertainty or variability

	As there are 3 trials, there is possibly important uncertainty or variability
	


	Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
●Probably favors the comparison 
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	Though there are only 3 trials with conflicting evidence, but all the trials have shown that preterm infants suffer significant amount of pain (PIPP score > 10) despite 15 mg/kg of oral paracetamol 30-60 minutes prior to the procedure. One study comparing oral paracetamol versus oral sucrose showed better pain control with oral sucrose.
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
● Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	There is a need to find another analgesic which is both safe and effective during ROP examinations. 
	


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
● Low
○ Moderate
○ High
○ No included studies

	As the intervention is not effective so there is need for alternate agents (pharmacological and non-pharmacological) 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
●  Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ No included studies

	As there is conflicting evidence and both the intervention and comparator are not effective.
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
● Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	There are only 3 RCTS which have compared oral paracetamol in varying doses with oral sucrose and placebo. All the studies have enrolled very low birthweight babies (< 1500 g). When oral paracetamol was compared to placebo, there was decreased pain scores but when oral paracetamol was compared with oral sucrose, sucrose was more effective. 
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
● Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	Though there are limited studies on the role of oral paracetamol for prevention of pain during ROP examinations, only one study has shown to decrease PIPP score during ROP examinations. One study comparing oral paracetamol versus sucrose have shown better pain control with sucrose. So, we feel that this intervention will probably be not acceptable to the key stakeholders.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
● Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	We feel that oral paracetamol for prevention of pain during ROP screening is probably not feasible to implement.
	






SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	● 
	○ 
	○ 
	○ 



CONCLUSIONS
	Recommendation

	There is low to moderate quality evidence against the use of oral paracetamol for analgesia during ROP screening.



	



	Justification

	Though there are only 3 trials with conflicting evidence but all the trials have shown that preterm infants suffer significant amount of pain (PIPP score > 10) despite 15 mg/kg of oral paracetamol 30-60 minutes prior to the procedure. One study comparing oral paracetamol versus oral sucrose showed better pain control with oral sucrose.




	Subgroup considerations

	There are only 3 RCTS which have compared oral paracetamol in varying doses with oral sucrose and placebo. All the studies have enrolled very low birthweight babies (< 1500 g). When oral paracetamol was compared to placebo, there was decreased pain scores but when oral paracetamol was compared with oral sucrose, sucrose was more effective. 



	Implementation considerations

	As one RCT has shown that Oral sucrose is better than oral paracetamol. So, implementing oral paracetamol for prevention of pain during ROP screening cannot be recommended. 


















Overall summary on evidence for analgesia during ROP screening
Many interventions have been tested for providing safe and effective analgesia during ROP screening. These include: local Anesthetic (LA) eye drops; Varying concentration of sucrose; Oral paracetamol; Expressed breast milk and non-pharmacological methods like swaddling, facilitated tuck, non-nutritive sucking and eye examination without speculum (1–3). All the above-mentioned interventions were either tested alone or as a combination of 2 or 3 interventions. There are 3 Cochrane meta-analysis on the role of LA eye drops, oral sucrose and oral paracetamol in prevention of pain during ROP examination (1,2,4). Oral paracetamol 30 and 60 minutes before the procedure was found to be inferior to oral sucrose in decreasing pain scores during the procedure. There are two randomized controlled trials on the role of expressed breast milk (EBM) in prevention of pain during ROP screening(5,6). Both concluded that EBM decreased pain score during the examinations along with persistent beneficial effect at 1 and 5 minutes after the procedure. One study involving 40 preterm infants that compared oral sucrose with oral EBM before ROP examination concluded similar pain control as shown by PIPP scores during the procedure but PIPP score returned to baseline more rapidly in the EBM group(6). There is a randomized cross-over pilot study which showed that eye examinations without use of eye-lid speculum leads to reduced procedure related behavioral and physiological changes (7). A proper peripheral retinal examination usually requires eye speculum and scleral indentation so eye examinations without eye-lid speculum cannot be universally recommended. A recent network meta-analysis combined all the randomized trials of pain-relieving interventions for retinopathy of prematurity examinations and concluded that combination of multisensory interventions in the form of local anesthetic (LA) eye drops, sweet taste and non-nutritive sucking leads to best pain control during the ROP screening(3).  
After reviewing the literature, we recommend use of combination of LA eye drops (0.5% Proparacaine) 30 seconds prior to examination, oral 24% sucrose in the dose of 0.5 ml/kg along with pacifier just before the insertion of eye speculum for prevention of pain during ROP screening.

  







	QUESTION 4

	Should sucrose analgesia along with local anaesthetic eye drops vs. local anaesthetic eye drops alone be used for pain management during ROP laser therapy?

	POPULATION:
	pain management during ROP laser therapy

	INTERVENTION:
	sucrose analgesia along with local anaesthetic eye drops

	COMPARISON:
	local anaesthetic eye drops alone 

	MAIN OUTCOMES:
	PIPP score 30 seconds after the start of procedure; Increase in heart rate (> 24 beats/ min) ; Oxygen desaturation (<90%);

	SETTING:
	Neonatal intensive care unit, special neonatal care units, neonatal follow-up clinics and ophthalmology outdoor units or follow-up clinics

	PERSPECTIVE:
	Population perspective in a health system



	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	sucrose analgesia along with local anesthetic eye drops
	local anaesthetic eye drops alone 
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	PIPP score 30 seconds after the start of procedure 

	1 
	randomised trials 
	serious a
	serious b
	not serious 
	serious c
	none 
	12 
	12 
	- 
	MD 0.18 lower
(3.51 lower to 3.15 higher) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Increase in heart rate (> 24 beats/ min) 

	1 
	randomised trials 
	serious a
	serious b
	not serious 
	serious c
	none 
	3/12 (25.0%) 
	4/12 (33.3%) 
	Risk difference -3.5
(-39.9 to 32.9) 
	-- per 1,000
(from -- to --) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Oxygen desaturation (<90%)

	1 
	randomised trials 
	serious a
	serious b
	not serious 
	serious c
	none 
	4/12 (33.3%) 
	3/12 (25.0%) 
	Risk difference -8.33
(-27.55 to 44.55) 
	-- per 1,000
(from -- to --) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference
Explanations
a. No blinding was done 
b. Wide Confidence interval 
c. Small sample size 
ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	Laser photocoagulation of peripheral retina for Retinopathy of Prematurity (ROP) in preterm infants is now a well-established modality but is a painful procedure. The standard of care for pain relief in infants undergoing laser photocoagulation for ROP in most neonatal units across the world is general anaesthesia (GA) or a combination of sedation, analgesia and paralysis (SAP).In most units of low- and middle-income countries including India, neither GA nor SAP is used during laser therapy for ROP because of lack of resources including beds, man power and equipment. Preterm infants suffer considerable amount of pain during the procedure. Pain in preterm infants can lead to apnoea, increased hemodynamic instability, raised intracranial pressures and trend towards reduction in head circumference at discharge. Long term consequences include altered pain processing, attention deficit disorder, impaired visual perceptual ability and executive functions at school age in very preterm infants. Hence, pain management in preterm infants is very important. 
Oral sucrose is the most frequently used analgesic in the neonatal unit and has been associated with reduction of pain behaviours in preterm and term infants during heel lancet prick, veni-puncture and intramuscular injection.




	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

	There is only one RCT published on the role of oral dextrose in preventiion of pain during the laser therapy for ROP. In this study, 24 preterm infants were randomized to receive either single dose of 2ml of oral 25% dextrose just before the start of procedure or no oral dextrose. Preterm infants in both the groups received topical paracaine eye drops before the start of laser therapy. One of the investigators blinded to the group assignment, evaluated PIPP score 30 seconds after the start of procedure by seeing the video recording of the laser procedure. The baseline charcterstics were similar between the two groups. The authors found no significant difference in PIPP score between the two groups ( 11.27±4.19 vs 11.45±3.67; P value: 0.92). There was also no difference between the proprotion of preterm infants with increase in heart rate (> 24 beat/min) and desaturation (spO2< 90%). So, one thing is clear from this finding that preterm infants suffer moderate to severe pain during the procedure that too for a prolonged duration. 
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
● Trivial
○ Varies
○ Don't know

	There is only one RCT published on the role of oral dextrose in preventiion of pain during the laser therapy for ROP. In this study, 24 preterm infants were randomized to receive either single dose of 2ml of oral 25% dextrose just before the start of procedure or no oral dextrose. Preterm infants in both the groups received topical paracaine eye drops before the start of laser therapy. One of the investigators blinded to the group assignment, evaluated PIPP score 30 seconds after the start of procedure by seeing the video recording of the laser procedure. The baseline charcterstics were similar between the two groups. The authors found no significant difference in PIPP score between the two groups ( 11.27±4.19 vs 11.45±3.67; P value: 0.92). There was also no difference between the proprotion of preterm infants with increase in heart rate (> 24 beat/min) and desaturation (spO2< 90%). So, one thing is clear from this finding that preterm infants suffer moderate to severe pain during the procedure that too for a prolonged duration. 
	


	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Very low
○ Low
○ Moderate
○ High
○ No included studies

	The certainity of evidence is very low as there is only one RCT that too with a sample size of 24 preterm infants. There was also no blinding of intervention though the outcome assessor was blinded to the group assignment. 
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	We feel that there is probably no important uncertainity or variability in the value of main outcome. If a study with a larger sample size would have been done then also the result of the main outcome would have remained same. The laser therapy for ROP is a prolonged procedure with average duration of 30 to 40 minutes. Oral sucrose or dextrose is basically a short acting mild analgesic with analgesic effect till 5 to 10 minutes only. So, stronger analgesic drugs like oipiods along with prolonged action is required for effective analgesia during ROP laser therapy.
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
● Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	There was no difference between the two groups. Preterm infants in both the groups suffered significant amont of pain.
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
● Don't know

	We dont know as of now about the requirement of resources as the interevention was not effective. 
	


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	As there is no study on cost effective analysis of required resources, there is no certainity of evidence.
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
● Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ No included studies

	As both the groups suffered significant amount of pain during the procedure and there is no evidence on the resources required. We dont favor either the intervention or comparison in terms of cost effectiveness
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
● Don't know

	As the intervention is not effective so we cannot ascertain the impact on the health equity
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● No
○ Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	We feel that the intervention will not be acceptable to the key stakeholders. The average duration laser therapy of ROP is around 30-40 minutes and oral sucrose or dextrose is a short acting mild analgesic with analgesic effect till 5 to 10 minutes only. So, stronger analgesic drugs like oipiods along with prolonged action is required for effective analgesia during ROP laser therapy. 
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● No
○ Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	We feel that oral dextrose just before the start of laser therapy for prevention of pain is not feasible to implement.
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	● 
	○ 
	○ 
	○ 



CONCLUSIONS
	Recommendation

	We conditionally recommend against the use of oral 25% dextrose or 24% sucrose for pain control during the laser therapy. 

	



	Justification

	The laser therapy for ROP is a prolonged procedure with average duration of 30 to 40 minutes. Oral sucrose or dextrose is basically a short acting mild analgesic with analgesic effect till 5 to 10 minutes only. So, stronger analgesic drugs like oipiods along with prolonged action is required for effective analgesia during ROP laser therapy. 







	QUESTION 5

	Should Anti-vascular endothelial growth factor therapy vs. cryo/laser therapy be used for treatment of retinopathy of prematurity?

	POPULATION:
	treatment of retinopathy of prematurity

	INTERVENTION:
	Anti-vascular endothelial growth factor therapy

	COMPARISON:
	cryo/laser therapy

	MAIN OUTCOMES:
	Structural outcome - partial or complete retinal detachment; Blindness or severe visual impairment; Recurrence of ROP (unit of analysis: eyes); Severe disability; Structural outcome - partial or complete retinal detachment - Zone I; Structural outcome - partial or complete retinal detachment - Zone II; Structural outcome - complete retinal detachment (unit of analysis: eyes); Refractive error - very high myopia - at or after 12 months of age (unit of analysis: eyes); Mortality before discharge from primary hospital; Mortality at 30 months of age; Local adverse effects - corneal opacity requiring corneal transplant (unit of analysis: eyes); Local adverse effects - lens opacity requiring cataract removal (unit of analysis: eyes); Recurrence of ROP; Recurrence of ROP - Zone I; Recurrence of ROP - Zone II;

	SETTING:
	Neonatal intensive care unit, special neonatal care units, neonatal follow-up clinics and ophthalmology outdoor units or follow-up clinics

	PERSPECTIVE:
	Population perspective in a health system



	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Anti-vascular endothelial growth factor therapy
	cryo/laser therapy
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Structural outcome - partial or complete retinal detachment

	3 
	randomised trials 
	serious a,b,c
	serious d
	not serious 
	very serious e,f
	none 
	2/138 (1.4%) 
	9.0% 
	RR 1.04
(0.21 to 5.13) 
	4 more per 1,000
(from 71 fewer to 372 more) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	
	
	
	
	
	
	
	
	37.0% 
	
	15 more per 1,000
(from 292 fewer to 1,000 more) 
	
	

	Blindness or severe visual impairment (follow up: range 18 months to 24 months; assessed with: Visual assessment)

	1 
	observational studies 
	serious g
	not serious 
	not serious h
	serious e
	none 
	12/154 (7.8%) 
	11/208 (5.3%) 
	OR 1.51
(0.59 to 3.90) 
	25 more per 1,000
(from 21 fewer to 126 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Recurrence of ROP (unit of analysis: eyes)

	2 
	randomised trials 
	very serious a,c,f
	not serious 
	not serious 
	serious f
	none 
	12/101 (11.9%) 
	2/87 (2.3%) 
	RR 5.36
(1.22 to 23.50) 
	100 more per 1,000
(from 5 more to 517 more) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Severe disability (assessed with: CP/Low PDI MDI/Blindness)

	1 
	observational studies 
	serious g
	not serious 
	serious h
	serious e
	none 
	67/155 (43.2%) 
	84/210 (40.0%) 
	OR 1.14
(0.76 to 1.70) 
	32 more per 1,000
(from 64 fewer to 131 more) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Structural outcome - partial or complete retinal detachment - Zone I

	1 
	randomised trials 
	serious a,b,c
	serious d
	not serious 
	very serious e,f
	none 
	0/31 (0.0%) 
	2/33 (6.1%) 
	RR 0.21
(0.01 to 4.26) 
	48 fewer per 1,000
(from 60 fewer to 198 more) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Structural outcome - partial or complete retinal detachment - Zone II

	3 
	randomised trials 
	serious a,b,c
	serious d
	not serious 
	very serious e,f
	none 
	2/107 (1.9%) 
	0/101 (0.0%) 
	RR 5.13
(0.25 to 103.45) 
	0 fewer per 1,000
(from 0 fewer to 0 fewer) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Structural outcome - complete retinal detachment (unit of analysis: eyes)

	1 
	randomised trials 
	very serious b,e,f,i
	not serious 
	not serious 
	very serious e,f
	none 
	0/13 (0.0%) 
	1/13 (7.7%) 
	RR 0.33
(0.01 to 7.50) 
	52 fewer per 1,000
(from 76 fewer to 500 more) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Refractive error - very high myopia - at or after 12 months of age (unit of analysis: eyes)

	1 
	randomised trials 
	very serious a,b
	not serious 
	not serious 
	not serious 
	none 
	3/110 (2.7%) 
	42/101 (41.6%) 
	RR 0.06
(0.02 to 0.20) 
	391 fewer per 1,000
(from 408 fewer to 333 fewer) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Mortality before discharge from primary hospital

	2 
	randomised trials 
	serious e,f,i
	not serious 
	not serious 
	serious e,f
	none 
	3/118 (2.5%) 
	2/111 (1.8%) 
	RR 1.50
(0.26 to 8.75) 
	9 more per 1,000
(from 13 fewer to 140 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Mortality at 30 months of age

	1 
	randomised trials 
	serious e,f,i
	not serious 
	not serious 
	serious e,f
	none 
	6/75 (8.0%) 
	7/75 (9.3%) 
	RR 0.86
(0.30 to 2.45) 
	13 fewer per 1,000
(from 65 fewer to 135 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Local adverse effects - corneal opacity requiring corneal transplant (unit of analysis: eyes)

	1 
	randomised trials 
	very serious a,b,e,f
	not serious 
	not serious 
	serious e,f
	none 
	0/140 (0.0%) 
	1/146 (0.7%) 
	RR 0.34
(0.01 to 8.26) 
	5 fewer per 1,000
(from 7 fewer to 50 more) 
	⨁◯◯◯
VERY LOW 
	NOT IMPORTANT 

	Local adverse effects - lens opacity requiring cataract removal (unit of analysis: eyes)

	3 
	randomised trials 
	very serious a,b,e,f
	not serious 
	not serious 
	very serious e,f
	none 
	0/276 (0.0%) 
	3/268 (1.1%) 
	RR 0.15
(0.01 to 2.79) 
	10 fewer per 1,000
(from 11 fewer to 20 more) 
	⨁◯◯◯
VERY LOW 
	NOT IMPORTANT 

	Recurrence of ROP

	2 
	randomised trials 
	very serious a,e
	not serious 
	not serious 
	very serious e,j
	none 
	17/95 (17.9%) 
	20/98 (20.4%) 
	RR 0.88
(0.47 to 1.63) 
	24 fewer per 1,000
(from 108 fewer to 129 more) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Recurrence of ROP - Zone I

	1 
	randomised trials 
	very serious a,b
	not serious 
	not serious 
	not serious 
	none 
	2/31 (6.5%) 
	14/33 (42.4%) 
	RR 0.15
(0.04 to 0.62) 
	361 fewer per 1,000
(from 407 fewer to 161 fewer) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Recurrence of ROP - Zone II

	2 
	randomised trials 
	very serious a,b
	not serious 
	not serious 
	not serious 
	none 
	15/64 (23.4%) 
	6/65 (9.2%) 
	RR 2.53
(1.01 to 6.32) 
	141 more per 1,000
(from 1 more to 491 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 


CI: Confidence interval; RR: Risk ratio; OR: Odds ratio
Explanations
a. Outcome assessment not masked. 
b. Serious risk of bias in analysis (unit of analysis error) in one or more of the included studies. 
c. Unclear risk of selection bias (details of allocation concealment not provided in the individual studies). 
d. Heterogeneity is present on visual inspection of the forest plot and high I2 value 
e. 95%CI around the pooled estimate includes both 1) no effect and 2) appreciable benefit or appreciable harm. 
f. Number of events too small. 
g. Possibility of selection bias. Smaller and sicker babies in the bevacizumab group 
h. Much smaller babies with mean GA 25 weeks and mean BW 640 g 
i. Outcome assessment not masked, but outcome is objective. 
j. Evidence of large heterogeneity (I2 = 86%). 



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	Retinopathy of prematurity (ROP) is a vasoproliferative disorder observed in preterm neonates. It results from arrested and aberrant development of retinal vessels. Most neonates with early stages of ROP show spontaneous regression. However, severe ROP involving the posterior retina or causing fibrovascular proliferation if not detected timely and if untreated can cause permanent loss of vision. Although the reported incidence of severe ROP varies with degree of prematurity and level of neonatal care, about one-third of extremely preterm neonates can develop severe ROP. Severe ROP is treated with laser ablation of the peripheral avascular retina. Laser ablation destroys the avascular retina producing VEGF resulting in regression of abnormal vessels. Early treatment of proliferative ROP with laser ablation leads to improved functional and structural outcomes as compared to late treatment. However, peripheral retinal tissue is never vascularized and laser ablation may not be able to preserve peripheral field of visionin zone. In addition there is increased prevalence of myopia and high myopia in ROP requiring life time of management. An alternative modality of treatment of severe ROP has emerged in the form of antibodies to VEGF. Injected into the vitreous cavity, anti-VEGF antibodies can cause regression of abnormal vessels without destroying the peripheral retina. Agressive posterior ROP (APROP) is emerging as a common variant due to suboptimal neonatal care and improved survival of very small babies. With the emergence of AntiVEGF drugs as a treatment option besides the time tested laser treatment, there is a need to evaluate its efficacy and compare it to laser treatment. In addition, apart from its role in retinal vascular development, VEGF is needed for development of glomeruli, alveoli and parts of brain. This raises concern about possible adverse effects of suppression of normal ocular and systemic VEGF levels after intraocular administration of anti-VEGF antibodies.


	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
○ Moderate
○ Large
● Varies
○ Don't know

	Retinal detachment and severe visual impairment are two critical outcomes potentially affected by change in management of severe ROP. Three RCT reported the outcome of complete or partial retinal deatcment. Used alone, anti-VEGF agents did not reduce the incidence of this outcome. Quality of evidence was graded as very low due to serious risk of bias, inconsistency and imprecision. None of the RCTs have reported the outcome of severe visual impairment. One observational study which reported this outcome, showed no significant change in the this outcome. Other outcomes like neonatal mortality, cataract and risk of recurrence of ROP after treatment were not found to be significantly different in the RCTs which reported these outcomes. Neurodevelopmental disability, a critical outcome has not been reported by any RCT. Observatioal study data has not shown any sigificant difference in risk of severe disability. It is important to note that for all the critical and important outcomes noted above, the risk estimates are imprecise with 95%CI around the pooled estimate including both 1) no effect and 2) appreciable benefit or appreciable harm. Therefore, it is very likley that actual risk estimate may be substantially different from the one pooled from existing literature. 


Anti-VEGF adminsitration was associated with significant reduction in incidence of severe refractive error, judged to be an important outcome. 


Overall, there no difference was observed in need of retreatment due to recurrence of ROP. On subgroup analysis, the risk of recurrence of ROP needing retreatment was increased in patients with zone 2 ROP while decreased in zone 1 ROP. This has an important bearing in low- and middle-income countries where ensuring timely and complete follow-up remains challenging. 
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
○ Trivial
○ Varies
● Don't know

	Retinal detachment and severe visual impairment are two critical outcomes potentially affected by change in management of severe ROP. Three RCT reported the outcome of complete or partial retinal deatcment. Used alone, anti-VEGF agents did not reduce the incidence of this outcome. Quality of evidence was graded as very low due to serious risk of bias, inconsistency and imprecision. None of the RCTs have reported the outcome of severe visual impairment. One observational study which reported this outcome, showed no significant change in the this outcome. Other outcomes like neonatal mortality, cataract and risk of recurrence of ROP after treatment were not found to be significantly different in the RCTs which reported these outcomes. Neurodevelopmental disability, a critical outcome has not been reported by any RCT. Observatioal study data has not shown any sigificant difference in risk of severe disability. It is important to note that for all the critical and important outcomes noted above, the risk estimates are imprecise with 95%CI around the pooled estimate including both 1) no effect and 2) appreciable benefit or appreciable harm. Therefore, it is very likley that actual risk estimate may be substantially different from the one pooled from existing literature. 


Anti-VEGF adminsitration was associated with significant reduction in incidence of severe refractive error, judged to be an important outcome. 


Overall, there no difference was observed in need of retreatment due to recurrence of ROP. On subgroup analysis, the risk of recurrence of ROP needing retreatment was increased in patients with zone 2 ROP while decreased in zone 1 ROP. This has an important bearing in low- and middle-income countries where ensuring timely and complete follow-up remains challenging. 
	


	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Very low
○ Low
○ Moderate
○ High
○ No included studies

	It is important to note that for all the critical and important outcomes assessed for writing these guidelines, only 1-3 randomized controlled trials are available for inclusion in the systematic review. Furthermore, the event rate was observed to be low for these outcomes. Therefore, the risk estimates are imprecise with 95%CI around the pooled estimate including both 1) no effect and 2) appreciable benefit or appreciable harm. It is very likley that actual risk estimate may be substantially different from the one pooled from existing literature. 
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
● No important uncertainty or variability

	As guidelines authors, we are of the viewpoint that 'blindness or severe visual impairment', the critical outcome of this guideline is valued highly by all the stakeholders including patients, families, clinicians and policymakers. In a systematic review of 62 publications, Webbe et al investigated parents', patients' and clinicians' perceptions of outcomes during and following neonatal care. Developmental outcomes were among the most commonly outcomes identified by different stakeholders with severe visual outcome being the only eye-related outcome. Therefore, we do not consider that there is any imporant uncertainity about importance of this outcome. Other outcomes like refraction errors may be rated differently by patients, families, clinicains or policymakers; however, we believe that these are not as critical as blindness or severe visual impairment . 
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
● Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	Detailed judgements for this criterion includes the judgements regarding each of the four preceding criteria:
· Is there important uncertainty about or variability in how much people value the main outcomes? No important uncertainty or variability
· What is the overall certainty of the evidence of effects?: Very low 
· How substantial are the desirable anticipated effects?: Varies. Only beneficial effect noted was reduction in the incidence of severe refractive errors. One important outcome of need of retreatment due to recurrence was increased in neonates with zone 2 ROP and decreased in neonates with zone 1 ROP. 
· How substantial are the undesirable anticipated effects?: Don't know. No data on the effect on neurodevelopmental disability is available from randomized controlled trials. 
Overall, the evidence indicates possible beneficial effect of anti-VEGF treatment in the form of lower incidence of severe refractive errors. This advantages of antiVEGF may be due to like rapid control of neovascularization, rapid neovascular regression and pupillary dilation and revasularization of retina with better visual fields. These beneficial effects are important in zone 1 ROP where laser treatment irreversibly ablates the central retina leading to poor functinal outcomes. 
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
● Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	AntiVEGF injections are costly and considering that both eyes often need to be injected, or multiple injections may be needed - the cost can be considerable. Multiple anti-VEGF are availabe with varying costs - bevacizumab, ranibizumab, aflibercept - and the cost of procedure can vary with the drug being used. Further, it is recommended to perform injections in operation theatre where sterility can be assured and injections can be given safely under operative microscope magnification under proper anesthetic supervision. This may further add to costs of injection procedures. The cost of laser treatment is much lesser as only laser machine availability is needed. The laser machine has significant cost, but is a one time purchase and can be used for multiple procedures for other eyes diseases in adults as well. Lastly, due to increased risk of recurrence, more frequent retinal examination sessions and longer follow-up is required with anti-VEGF treatment. 


	


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	No evidence is available regaridng certainity of evidence of the required resources. The cost of treatment depends not only on the cost of drug (which may be fixed), but also on other adjunct costs which are variable and need to be studied - cost of operating theatre and ophthalmologist fees, direct and indirect cost of more frequent follow-up visits. 
	Look for future publication: 
Agarwal-Sinha S. Economic impact of the use of anti-VEGF monotherapy or in combination with panretinal photocoagulation in the treatment of retinopathy of prematurity. Presented at: American Society of Retina Specialists annual meeting; July 27-30, 2019; Chicago.

	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
● Probably favors the intervention
○ Favors the intervention
○ Varies
○ No included studies

	Cost-effectivenss of the treatment approach using anti-VEGF has not been investigated in a randomized controlled trial or observational study. 
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
● Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	The high cost of the injections will probably reduce the equity as many parents will not be able to afford the costs. This factor may not hold true for settings where cost is covered by public health insurance. 
	Cost laser - 2500-5000
Cost Injection - 10000-15000

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	AntiVEGF drugs has significant advantages in selected cases scenarios like Zone 1 ROP/APROP and should be acceptable to stakeholders.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	The interevention is feasible to implement considering the advantages in selected cases. Financial support from government/charitable organizations can help. Govt programs like JSSK allow for free treatment for babies under one year of age, and provides support for free injections in many govt hospitals.
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	● 
	○ 



CONCLUSIONS
	Recommendation

	Guideline panel conditionally recommends the use of anti-VEGF agent for treatment of type 1 ROP involving zone 1. Due to lack of evidence about long term effects including neurologial outcome, parents must be informed about the benefit and risks and a written informed consent must be obtained for use of anti-VEGF. Follow-up till complete maturation of retina should be ensured if anti-VEGF treatment is chosen. 

	



	Justification

	Overall justification
Ånti-VEGF treatment may be used in zone 1 APROP where laser treatment may threaten the central retina.
Detailed justification
Desirable Effects
Less myopia, less visual field loss, faster disease regression, revascularization.
Undesirable Effects
Probable risk of endophthalmitis Cost of drugs is high



	Subgroup considerations

	Due to higher incidence of need of retreatment and lack of evidence on possible harmful effects, anti-VEGF treatment, the guideline panel does not recommend its use in zone 2 ROP. 



	Implementation considerations

	High drug costs limit affordability of use. Financial support by government / NGO will help in usage. Govt programs like JSSK are very suppotive to provide free screening and ROP management.



	Monitoring and evaluation

	Long term follow up is needed till at least 65 weeks PCA with AntiVEGF drugs as there is definite risk of recurrence. Any persisting avascular retina can lead to recurrence at later dates and laser augmentation after significant revascularization is safer. Long term follow ups are needed for assessment of refractive errors, squint and delayed retinal detachment.
The guideline panel recommends establishment of a registry of cases who receive treatment with anti-VEGF treatment to monitor serious side effects. 



	Research priorities

	Further studies are needed to investiagate the use of anti-VEGF agents as monotherapty or as combination therapy for treatment of severe ROP. These trials must report functinal eye outcomes and neurological outcomes. 





	QUESTION 6

	Should Wide-angle digital retinal photography be used to diagnose retinopathy of prematurity in preterm neonates?

	POPULATION:
	preterm neonates

	INTERVENTION:
	Wide-angle digital retinal photography

	PURPOSE OF THE TEST:
	Screening for ROP

	ROLE OF THE TEST:
	Diagnosis of ROP needing treatment or referral

	LINKED TREATMENTS:
	Laser ablation or anti-VEGF treatment

	ANTICIPATED OUTCOMES:
	Sensitivity and specificity in diagnosis of ROP needing treatment, blindness or visual impairment


	SETTING:
	neonatal units and ophthalmic centres

	PERSPECTIVE:
	Population perspective



Question: Should Wide-angle digital retinal photography be used to diagnose retinopathy of prematurity in preterm neonates?
		Sensitivity 
	0.46 to 1.00

	Specificity 
	0.62 to 1.00



	
		Prevalence 
	5%
	30%
	45%



	



	Outcome
	№ of studies (№ of patients) 
	Study design
	Factors that may decrease certainty of evidence
	Effect per 1,000 patients tested
	Test accuracy CoE

	
	
	
	Risk of bias
	Indirectness
	Inconsistency
	Imprecision
	Publication bias
	pre-test probability of 5% 
	pre-test probability of 30% 
	pre-test probability of 45% 
	

	True positives
(patients with retinopathy of prematurity) 
	6 studies
679 patients 
	cross-sectional (cohort type accuracy study) 
	serious a
	not serious 
	serious b
	serious b
	none 
	23 to 50
	137 to 300
	205 to 450
	⨁◯◯◯
VERY LOW 

	False negatives
(patients incorrectly classified as not having retinopathy of prematurity) 
	
	
	
	
	
	
	
	0 to 27
	0 to 163
	0 to 245
	

	True negatives
(patients without retinopathy of prematurity) 
	6 studies
679 patients 
	cross-sectional (cohort type accuracy study) 
	serious a
	not serious 
	serious b
	serious b
	none 
	589 to 950
	434 to 700
	341 to 550
	⨁◯◯◯
VERY LOW 

	False positives
(patients incorrectly classified as having retinopathy of prematurity) 
	
	
	
	
	
	
	
	0 to 361
	0 to 266
	0 to 209
	


Explanations
a. Two of six studies did not use reference standard and all 6 studies had unclear or high risk of flow and timing of test 
b. Due to heterogeneity in results not possible to combine outcomes 



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	Use of broader criteria for eligibility for ROP screening as outlined in the National guidelines and in the current guidelines combined with improved survival of preterm neonates has resulted in increase in number of neonates who need ROP screening. However, number of available ophthalmologists who are trained in conducting ROP screening is limited. Reference method for ROP screening is indirect ophthalmoscopy. However, it requires in person examination by a trained ophthalmologist. Wide angle digital camera provides an opportunity for retinal imaging by an ophthalmic technician or other healthcare persons caring for neonates (e..g. paediatrician or nurse) and remote or later review of the collected images by an ophthalmologist. This is especially relevant for a country like India with high number of preterm births in large number of health facilities and insufficient number of trained ophthalmologists. 
	


	Test accuracy
How accurate is the test?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very inaccurate
○ Inaccurate
● Accurate
○ Very accurate
○ Varies
○ Don't know

	A systematic review by Athikarisamy et al assessed accuracy of wide-angle retinal imaging in diagnosing ROP needing treatment or referral. Sensitivities reported in the included studies varied from 46% to 100%, with the majority being >90%; specificity ranged from 62% to 100% with the majority being >90%. PPV was 62–97%, and NPV was 77–100% for diagnosing clinically significant ROP. Low sensitivity was reported from two studies which used previous version of retinal camera which was not able to take images of the peripheral retina in small eyes. Studies conducted with more recent version of RetCam have reported higher sensitivity. However, there is a need to evaluate diagnostic accuracy of lower cost retinal cameras. 
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
○ Moderate
○ Large
○ Varies
● Don't know

	Diagnostic test RCTs which have compared different approaches to screening for ROP are not available.
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
○ Trivial
○ Varies
○ Don't know

	Diagnostic test RCTs which have compared different approaches to screening for ROP are not available.
	


	Certainty of the evidence of test accuracy
What is the overall certainty of the evidence of test accuracy?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	The systematic review did not report pooled sensitivity and specificity due to heterogeneity in individual study's results. However, most of the studies have reported greater than 90% sensitivity. 
	


	Certainty of the evidence of test's effects
What is the overall certainty of the evidence for any critical or important direct benefits, adverse effects or burden of the test?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	Not possible to assess due to lack of diagnostic RCTs.
	


	Certainty of the evidence of management's effects
What is the overall certainty of the evidence of effects of the management that is guided by the test results?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	Not possible to assess due to lack of diagnostic RCTs. 
	


	Certainty of the evidence of test result/management
How certain is the link between test results and management decisions?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	Not possible to assess due to lack of diagnostic RCTs. 
	


	Certainty of effects
What is the overall certainty of the evidence of effects of the test?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	Not possible to assess due to lack of diagnostic RCTs. 
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
● No important uncertainty or variability

	There is no important uncertainty of value to the main outcome of blindness due to missing severe ROP. 
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
● Varies
○ Don't know

	Indirect ophthalmoscopy by a trained ophthalmologist is the gold standard for diagnosis of ROP. However, in settings where an ophthalmologist is not available digital retinal photography with later or remote review is a viable alternative. 
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
● Don't know

	No studies are available comparing cost of different approaches to ROP screening. Cost incurred in purchase of RetCam is high. However, lower cost retinal cameras are now available which need validation in sufficiently large studies. On the other hand, ophthalmologist led ROP screening program also has cost associated with training and salary.
	


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	No studies are available. 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	No studies are available. 
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
● Probably increased
○ Increased
○ Varies
○ Don't know

	Although no studies are available, availability of digital retinal camera is likely to improve the reach of ROP screening programs. 
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	There is no evidence against acceptability of retinal camera-based approach to ROP screening. Large experiences from India indicate good acceptance. 
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	There is no evidence against feasibility of retinal camera-based approach to ROP screening. Large experiences from India indicate good feasibility. 
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	TEST ACCURACY
	Very inaccurate
	Inaccurate
	Accurate
	Very accurate
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF THE EVIDENCE OF TEST ACCURACY
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF THE EVIDENCE OF TEST'S EFFECTS
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF THE EVIDENCE OF MANAGEMENT'S EFFECTS
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF THE EVIDENCE OF TEST RESULT/MANAGEMENT
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	CERTAINTY OF EFFECTS
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	● 
	○ 
	○ 



CONCLUSIONS
	Recommendation

	The guideline panel recommends use of wide-angle digital retinal camera for screening eligible preterm neonates for presence of ROP needing treatment or referral where indirect ophthalmoscopy cannot be done due to lack of a trained ophthalmologist. Most of current evidence is generated from use of a single device (RetCam). Use of lower cost retinal cameras cannot be recommended till evidence from large studies comparing against standard indirect ophthalmoscopy is available. In settings with ophthalmologist conducted indirect ophthalmoscopy based retinal screening program, retinal imaging may be used for documentation of disease and effect of treatment but not as a replacement of indirect ophthalmoscopy. 

	



	Justification

	Use of broader criteria for eligibility for ROP screening and improved survival of preterm neonates has resulted in increase in number of neonates who need ROP screening. Wide angle digital camera provides an opportunity for retinal imaging by an ophthalmic technician or other healthcare persons caring for neonates (e.g. paediatrician or nurse) and remote or later review of the collected images by an ophthalmologist. This is especially relevant for a country like India with high number of preterm births in large number of health facilities and insufficient number of trained ophthalmologists. 




	Research priorities

	Studies are needed to evaluate effectiveness of wide-angle digital retinal imaging in preventing blindness due to ROP. 





Annexures









Annexure 1
Table 1: Studies evaluating incidence and risk factors of ROP in India
	Study citation
	Year
	Level of care
	Population based
	Study design
	Screening criteria
	Subjects
	Any ROP
	Severe ROP
	Gestation specific incidence
	Risk factors ROP
	Risk factors severe ROP
	Comment

	Dwivedi et al
	2019
	Referred from district or sub-district hospitals
	No, only referred patients
	Retrospective
	GA<37 weeks and BW<2 kg 
ALSO term babies with unstable perinatal course
	763 babies
	230 (30.1%)
	109 (14.2%)
	Not given. However 10% cases of severe ROP were seen @>34 weeks of gestation, 28.7% in >1.5 kg and 6.5% in >2 kg babies
	 
	GA, BW and late presentation
	Only referred cases, not population based. Still important study to indicate need of screening in larger babies

	Goyal et al
	2019
	NICU of multiple hospitals
	No, only those admitted to 12 NICUs or referred for ROP screening
	Retrospective
	GA<34-35 weeks, BW<1700 g
Oxygen for >30 days
Also heavier and term babies with risk factors
	824 babies
	209
(25.4%)
	In 9.95% neonates (164 eyes)
APROP in 34/164 eyes with type 1 ROP
	Type 1 ROP incidence: 
<=28 weeks: 52.4%
29-30 weeks: 31.7%
31-32 weeks: 15.85%
>32 weeks: Nil
<=1000 g: 65.85%
1001-1500 g: 29.26%
1501-2000 g: 4.87%
>2000 g: Nil
No ROP in neonates with BW>2000 g or GA >36 week
No type 1 ROP in neonates with BW >2000 g or GA <32 weeks
	
	Risk factors of type 1 ROP (multivariate): 
1. Low Hb
2. Higher FiO2 requirement
3. Number of RBC transfusions

Of any ROP among neonates BW >1700 g (no multivaraite):
Septicemia
Apnea
RDS
IVH
Multiple transfusions
	Only referred cases, not population based. Still important study to indicate need of screening in larger babies

	Jayadev
	2019
	104 neonatal units in Karnatka covered under KIDROP 
	No, those admitted to participating SNCUs AND completing all visits and have a least 7 retinal camera images
	Retrospective
	BW<=2000 g OR
GA<=34 weeks
	601 neonates
	300 (50%) type 1 or 2 ROP
	56 (9.3%)developed type 1 ROP
	
	
	Risk factors (MV) of need of treatment included: 
Lower BW
Lower PMA
Male gender
More immature retina on first exam
	May overestimate the incidence of ROP. Apart from not being a population or cohort based study, also excludes those babies who had mature retina on first first or those who did not complete screening (likley to be bigger and less sick).
Risk factor based analysis not based on data from those who did not develop ROP

	Gopal
	2019
	Neonates referred to a tertiary eye care center
	No
	Prospective
	BW<=2000 g OR
GA<=35 weeks
	139 neonates who presented timely and 139 who presented late
	
	Among those who presented timley, 3 (2.2%) had ST-ROP
Among those who presented late 25 (18%) had ST-ROP 
	
	Lower GA, BW and delayed presentation
	Lower GA, BW and delayed presentation
	Biased study group. Case control study, excluded those with severe disease
In addition, higher incidence of ST-ROP in late presentation may just be because of late PMA 

	Gopal
	1995
	Neonates admitted in a Child hospital
	No
	Prospective
	All admitted preterm neonates
	50 preterm neonates
	19 (38%)
	8 (6.5%) threshold ROP
	 
	 
	UV analysis: blood transfusin and oxygen administration
	Old study to be excluded

	Chaudhari
	2009
	Level 3
	Neonates admitted to NICU
	Prospective
	BW<1500 g or GA<=32 weeks
Other with risk factors
	552 neonates
	123 (22.3%)
	 
	<=28 weeks: 44%
29-30 weeks: 34%
31-32 weeks: 21%
33-34 weeks: 7%
35-36 weeks: 6%
ELBW: 36.2%
VLBW: 23.6%
1.5-2.0 kg: 11.4%
No ROP at >36 weeks or >2000 g
Need of laser (among those with ROP)
<=28 weeks: 38.7%
29-30 weeks: 30.9%
31-32 weeks: 10%
33-34 weeks: 18.2%
35-36 weeks: 0%
ELBW: 45.8%
1-1.5 kg: 18.8%
1.5-2.0 kg: 19.4%
	MV analysis: apnea, oxygen therapy and sepsis
	 
	Good NICU based study

	Vinekar
	2007
	Referred to eye OPD of a tertiary care hospital
	No
	Retrospective
	NA
	138 babies who weighed >1250 g, had ROP,had complete birth documents and completed followup
	
	Among those with threshold or more severe ROP 4/62 weighed >2 kg and 14/62 had GA >32 weeks
	
	
	Versus mild ROP: Outborn, RDS and exchange transfusion were risk factors in MV model. 
Mean hours of oxygen admin was 7 h
	Biased referred group but important information about risk factors in heavier babies.
Risk factor analysis is only versus mild ROP, not ROP versus no ROP

	Dhingra
	2019
	Level 3 NICU
	No
	Retrospective
	BW<=1700 g AND GA<=37 weeks
	1993 cohort: 157 neonates screened for ROP
2013 cohort: 293 neonates screened for ROP
	1993 cohort: 49%
2013 cohort: 26.6% despite lower GA/BW in 2013 cohort
	Stage 3 ROP 24.7% vs. 12.8%. 
Plus disease: 9.5% vs. 4.1%
	Any ROP:
<=28 weeks: 91.7% vs. 57.1%
29-32 weeks: 55.1% vs. 38.4%
33-34 weeks: 33.3% vs. 11.1%
>34 weeks: 11.7% vs. 5.3%
ELBW: 89.5% vs. 44.4%
>1-1.25 kg: 55.2% vs. 47.3%
>1.25-1.5 kg: 53.6% vs. 12.7%
>1.5 kg: 26.4% vs. 7.4%
	BW and GA in MV model
	 
	After adjusting for birth weight, there was a four-and-half time higher odds of developing ROP in 1993 compared to 2013

	Sivanandan
	2016
	Level 3 NICU
	No
	Retrospective
	1992-94 and 1999-2000 cohort: GA<35 wk or BW<1500 g
2003-2008 and 2009-2014 cohorts: GA<33 weeks or BW<=1500 g, 1500-1800 g & 33-34 weeks if risk factors
	Eligible neonates from inborn cohort
	1994-94: 20%
1999-2000: 32%
2003-2008: 11.9%
2009-2014: 20%
	1994-94: 9%
1999-2000: 2.6%
2003-2008: 4.7%
2009-2014: 4.6%
	Among ELBW:
1994-94: 67%
1999-2000: 33%
2003-2008: 32.8%
2009-2014: 27%
	MV analysis:
1994-94: BT and clinical sepsis
1999-2000: apnea, sepsis, male sex
2003-2008: RDS, PDA, meningitis
2009-2014: No data
	
	

	Hungi
	2012
	Level 3 NICU at a district hospital
	No
	Prospective
	BW<2000 g or GA<=34 weeks or outside range if risk factors
	118 Eligible inborn or referred after birth to NICU
Of 157, 39 did not complete follow up, so excluded
	Incidence: 41.5%
	Treatment: 10%
	
	No MV analysis. No significant risk factor in UV analysis
	
	



Annexure 2
	Question
	Search terms

	1
	("infant, newborn"[MeSH Terms] OR ("infant"[All Fields] AND "newborn"[All Fields]) OR "newborn infant"[All Fields] OR "neonate"[All Fields]) AND ("retinopathy of prematurity"[MeSH Terms] OR ("retinopathy"[All Fields] AND "prematurity"[All Fields]) OR "retinopathy of prematurity"[All Fields]) AND (("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "incidence"[All Fields] OR "incidence"[MeSH Terms]) OR ("risk factors"[MeSH Terms] OR ("risk"[All Fields] AND "factors"[All Fields]) OR "risk factors"[All Fields] OR ("risk"[All Fields] AND "factor"[All Fields]) OR "risk factor"[All Fields])) AND (india[All Fields] OR india'[All Fields] OR india's[All Fields] OR india,[All Fields] OR india04[All Fields] OR india06[All Fields] OR india1[All Fields] OR india10ocular[All Fields] OR india11kallam[All Fields] OR india13kallam[All Fields] OR india140001[All Fields] OR india143004[All Fields] OR india143005[All Fields] OR india2[All Fields] OR india226[All Fields] OR india243[All Fields] OR india247667[All Fields] OR india2apollo[All Fields] OR india2aravind[All Fields] OR india2government[All Fields] OR india2postgraduate[All Fields] OR india382016[All Fields] OR india3dr[All Fields] OR india3now[All Fields] OR india3uveitis[All Fields] OR india46radiation[All Fields] OR india4fortis[All Fields] OR india4virocan[All Fields] OR india560012[All Fields] OR india5aravind[All Fields] OR india5university[All Fields] OR india695016[All Fields] OR india6aravind[All Fields] OR india6krishna[All Fields] OR india70centre[All Fields] OR india781014[All Fields] OR india781039[All Fields] OR india784028[All Fields] OR india7department[All Fields] OR india800007[All Fields] OR indiaa[All Fields] OR indiaabane[All Fields] OR indiaaindia[All Fields] OR indiaalliance[All Fields] OR indiaamerican[All Fields] OR indiaand[All Fields] OR indiaannual[All Fields] OR indiaans[All Fields] OR indiaassistance[All Fields] OR indiaassociate[All Fields] OR indiab[All Fields] OR indiaban[All Fields] OR indiabarts[All Fields] OR indiabetestreatment[All Fields] OR indiabetic[All Fields] OR indiabindia[All Fields] OR indiabindian[All Fields] OR indiabiodiversity[All Fields] OR indiabiomedical[All Fields] OR indiabm[All Fields] OR indiabmar[All Fields] OR indiabnanoscope[All Fields] OR indiabnanyang[All Fields] OR indiabrobert[All Fields] OR indiabuniversity[All Fields] OR indiabus[All Fields] OR indiabwilmer[All Fields] OR indiac[All Fields] OR indiacarus[All Fields] OR indiacate[All Fields] OR indiacates[All Fields] OR indiacations[All Fields] OR indiacbose[All Fields] OR indiacen[All Fields] OR indiacens[All Fields] OR indiacenter[All Fields] OR indiacentre[All Fields] OR indiach[All Fields] OR indiachest[All Fields] OR indiachrysia[All Fields] OR indiacindia[All Fields] OR indiacindian[All Fields] OR indiaciones[All Fields] OR indiaclen[All Fields] OR indiacmanipal[All Fields] OR indiacollege[All Fields] OR indiacte[All Fields] OR indiactes[All Fields] OR indiacting[All Fields] OR indiactors[All Fields] OR indiacuniversity[All Fields] OR indiada[All Fields] OR indiadagger[All Fields] OR indiadaggerbreach[All Fields] OR indiaddepartment[All Fields] OR indiadepartment[All Fields] OR indiadepartments[All Fields] OR indiadgeneral[All Fields] OR indiadindia[All Fields] OR indiadindian[All Fields] OR indiadivision[All Fields] OR indiadouble[All Fields] OR indiadr[All Fields] OR indiadregional[All Fields] OR indiae[All Fields] OR indiaeastern[All Fields] OR indiaeforus[All Fields] OR indiaeg[All Fields] OR indiaeggelsestid[All Fields] OR indiaegovernment[All Fields] OR indiaeindian[All Fields] OR indiaelen[All Fields] OR indiaemail[All Fields] OR indiaendocrinology[All Fields] OR indiaendocrinologydiabetes[All Fields] OR indiaensis[All Fields] OR indiafnational[All Fields] OR indiafrom[All Fields] OR indiage[All Fields] OR indiageneral[All Fields] OR indiagine[All Fields] OR indiagini[All Fields] OR indiaglycols[All Fields] OR indiagnosing[All Fields] OR indiagnosis[All Fields] OR indiagnostic[All Fields] OR indiagnosticada[All Fields] OR indiagnosticata[All Fields] OR indiagpp[All Fields] OR indiah[All Fields] OR indiahi[All Fields] OR indiai[All Fields] OR indiaiapolis[All Fields] OR indiaibmc[All Fields] OR indiailsi[All Fields] OR indiaindia[All Fields] OR indiaindian[All Fields] OR indiainfo[All Fields] OR indiaink[All Fields] OR indiainnovationcenter[All Fields] OR indiainstitute[All Fields] OR indiainternal[All Fields] OR indiaizmiran[All Fields] OR indiajet[All Fields] OR indiajpj[All Fields] OR indiakatorbolus[All Fields] OR indiakhargone[All Fields] OR indiaktaionsstellung[All Fields] OR indiaktor[All Fields] OR indial[All Fields] OR indialantic[All Fields] OR indialite[All Fields] OR indialona[All Fields] OR indiam[All Fields] OR indiaman[All Fields] OR indiamanipal[All Fields] OR indiamaximum[All Fields] OR indiamed[All Fields] OR indiamed's[All Fields] OR indiamedical[All Fields] OR indiamen[All Fields] OR indiameter[All Fields] OR indiaminov[All Fields] OR indian[All Fields] OR indian'[All Fields] OR indian's[All Fields] OR indian2[All Fields] OR indiana[All Fields] OR indiana'[All Fields] OR indiana's[All Fields] OR indiana,[All Fields] OR indiana1[All Fields] OR indiana11department[All Fields] OR indiana12[All Fields] OR indiana2[All Fields] OR indiana21purdue[All Fields] OR indiana22regenstrief[All Fields] OR indiana23center[All Fields] OR indiana24college[All Fields] OR indiana28department[All Fields] OR indiana2department[All Fields] OR indiana2indiana[All Fields] OR indiana2regenstrief[All Fields] OR indiana3[All Fields] OR indiana3department[All Fields] OR indiana3division[All Fields] OR indiana3indiana[All Fields] OR indiana46202[All Fields] OR indiana46285[All Fields] OR indiana4department[All Fields] OR indiana5department[All Fields] OR indiana5regenstrief[All Fields] OR indiana6currently[All Fields] OR indiana6department[All Fields] OR indiana7918[All Fields] OR indiana7department[All Fields] OR indiana8department[All Fields] OR indiana8eskenzai[All Fields] OR indiana9is[All Fields] OR indianaand[All Fields] OR indianaassociates[All Fields] OR indianaauthors[All Fields] OR indianaauthors'[All Fields] OR indianabdepartment[All Fields] OR indianabiosciences[All Fields] OR indianablackbreastfeedingcoalition[All Fields] OR indianablood[All Fields] OR indianacarmel[All Fields] OR indianaclinic[All Fields] OR indianadaggerdepartment[All Fields] OR indianadaggerdivision[All Fields] OR indianadouble[All Fields] OR indianaensis[All Fields] OR indianagrainger[All Fields] OR indianagynonc[All Fields] OR indianahandcenter[All Fields] OR indianahandsurgeons[All Fields] OR indianahg[All Fields] OR indianaite[All Fields] OR indianajoe[All Fields] OR indianajoe72[All Fields] OR indianajonese6055[All Fields] OR indianakdivision[All Fields] OR indianalternaria[All Fields] OR indianam[All Fields] OR indianamercedes[All Fields] OR indianamom[All Fields] OR indianan[All Fields] OR indiananapolis[All Fields] OR indianande[All Fields] OR indiananpolis[All Fields] OR indianap[All Fields] OR indianaperinatal[All Fields] OR indianaplis[All Fields] OR indianaplois[All Fields] OR indianapo[All Fields] OR indianapoils[All Fields] OR indianapoli[All Fields] OR indianapolia[All Fields] OR indianapolis[All Fields] OR indianapolis's[All Fields] OR indianapolis19department[All Fields] OR indianapolis2center[All Fields] OR indianapolis2children's[All Fields] OR indianapolis2department[All Fields] OR indianapolis2division[All Fields] OR indianapolis2indiana[All Fields] OR indianapolis2institute[All Fields] OR indianapolis2regenstrief[All Fields] OR indianapolis2richard[All Fields] OR indianapolis2surgery[All Fields] OR indianapolis2the[All Fields] OR indianapolis2winslow[All Fields] OR indianapolis35department[All Fields] OR indianapolis36regenstrief[All Fields] OR indianapolis39department[All Fields] OR indianapolis3department[All Fields] OR indianapolis3indiana[All Fields] OR indianapolis3palliative[All Fields] OR indianapolis3regenstrief[All Fields] OR indianapolis4department[All Fields] OR indianapolis4fairbanks[All Fields] OR indianapolis4indiana[All Fields] OR indianapolis4r[All Fields] OR indianapolis4regenstrief[All Fields] OR indianapolis4richard[All Fields] OR indianapolis4school[All Fields] OR indianapolis4veterans[All Fields] OR indianapolis57indiana[All Fields] OR indianapolis5department[All Fields] OR indianapolis5melvin[All Fields] OR indianapolis5regenstrief[All Fields] OR indianapolis6department[All Fields] OR indianapolis6indiana[All Fields] OR indianapolis7perinatal[All Fields] OR indianapolis7regenstrief[All Fields] OR indianapolis95department[All Fields] OR indianapolisdaggercenter[All Fields] OR indianapolisdouble[All Fields] OR indianapolise[All Fields] OR indianapolisensis[All Fields] OR indianapolish[All Fields] OR indianapolisin[All Fields] OR indianapolisindianapolis[All Fields] OR indianapolislife[All Fields] OR indianapolist[All Fields] OR indianapolls[All Fields] OR indianapols[All Fields] OR indianappolis[All Fields] OR indianara[All Fields] OR indianaraostroski[All Fields] OR indianarmc[All Fields] OR indianasemel[All Fields] OR indianaserm[All Fields] OR indianaspinegroup[All Fields] OR indianaspoonbill[All Fields] OR indianatech[All Fields] OR indianational[All Fields] OR indianauniversity[All Fields] OR indianauniversityschool[All Fields] OR indianausa[All Fields] OR indianawomensoncology[All Fields] OR indianbhardwaj[All Fields] OR indianbilal[All Fields] OR indianborn[All Fields] OR indiandone[All Fields] OR indiane[All Fields] OR indianecotuna[All Fields] OR indianen[All Fields] OR indianensis[All Fields] OR indianer[All Fields] OR indianerbefolkning[All Fields] OR indianere[All Fields] OR indianerim[All Fields] OR indianern[All Fields] OR indianernes[All Fields] OR indianers[All Fields] OR indianerschadel[All Fields] OR indianerschadeln[All Fields] OR indianerstammen[All Fields] OR indianew[All Fields] OR indiangrass[All Fields] OR indianhead[All Fields] OR indianhealth[All Fields] OR indianhedgehog[All Fields] OR indiani[All Fields] OR indiania[All Fields] OR indianica[All Fields] OR indianids[All Fields] OR indianilla[All Fields] OR indianinov[All Fields] OR indianinstitute[All Fields] OR indianipolis[All Fields] OR indianisation[All Fields] OR indianische[All Fields] OR indianischen[All Fields] OR indianischer[All Fields] OR indianisierung[All Fields] OR indianism[All Fields] OR indianist[All Fields] OR indianista[All Fields] OR indianization[All Fields] OR indianizing[All Fields] OR indianj[All Fields] OR indianjurol[All Fields] OR indiankvinnans[All Fields] OR indianmainland[All Fields] OR indianmalares[All Fields] OR indianmeal[All Fields] OR indianmedical[All Fields] OR indianmoonmoth[All Fields] OR indiann[All Fields] OR indianna[All Fields] OR indiannapolis[All Fields] OR indianness[All Fields] OR indianness'[All Fields] OR indiano[All Fields] OR indianoapolis[All Fields] OR indianobs[All Fields] OR indianoil[All Fields] OR indianola[All Fields] OR indianopolis[All Fields] OR indianos[All Fields] OR indianpat127[All Fields] OR indianpharmacist[All Fields] OR indianphptregistry[All Fields] OR indianpolis[All Fields] OR indianradiology[All Fields] OR indianredcross[All Fields] OR indianreservat[All Fields] OR indianreservaten[All Fields] OR indianrhesusmonkey[All Fields] OR indians[All Fields] OR indians'[All Fields] OR indianscientsathish[All Fields] OR indiansjukvard[All Fields] OR indianska[All Fields] OR indianskiego[All Fields] OR indianspeaking[All Fields] OR indianspeciesof[All Fields] OR indianssault[All Fields] OR indiantown[All Fields] OR indianu[All Fields] OR indianum[All Fields] OR indianura[All Fields] OR indianus[All Fields] OR indianus'[All Fields] OR indianusas[All Fields] OR indianveterinary[All Fields] OR indiaodonto[All Fields] OR indiaoppi[All Fields] OR indiaorthopaedic[All Fields] OR indiaour[All Fields] OR indiapankaj[All Fields] OR indiapeerless[All Fields] OR indiapgimer[All Fields] OR indiaphragm[All Fields] OR indiaplot[All Fields] OR indiapolis[All Fields] OR indiaprodotti[All Fields] OR indiaprof[All Fields] OR indiaprofessor[All Fields] OR indiaprogram[All Fields] OR indiara[All Fields] OR indiarasartoridalmolin[All Fields] OR indiareport[All Fields] OR indiarisks[All Fields] OR indiarkinhikar[All Fields] OR indiarrhoeal[All Fields] OR indiarto[All Fields] OR indiarubber[All Fields] OR indias[All Fields] OR indiasafe[All Fields] OR indiaschool[All Fields] OR indiascore[All Fields] OR indiascreening[All Fields] OR indiase[All Fields] OR indiasenior[All Fields] OR indiasim[All Fields] OR indiasingapore[All Fields] OR indiat[All Fields] OR indiatb[All Fields] OR indiate[All Fields] OR indiated[All Fields] OR indiates[All Fields] OR indiateurs[All Fields] OR indiathe[All Fields] OR indiatimes[All Fields] OR indiating[All Fields] OR indiation[All Fields] OR indiators[All Fields] OR indiatransfusion[All Fields] OR indiatrauma[All Fields] OR indiatsi[All Fields] OR indiatsy[All Fields] OR indiavir[All Fields] OR indiawhereas[All Fields] OR indiazioni[All Fields])

	2-4
	("infant, newborn"[MeSH Terms] OR ("infant"[All Fields] AND "newborn"[All Fields]) OR "newborn infant"[All Fields] OR "neonate"[All Fields]) AND ("retinopathy of prematurity"[MeSH Terms] OR ("retinopathy"[All Fields] AND "prematurity"[All Fields]) OR "retinopathy of prematurity"[All Fields]) AND (("pain"[MeSH Terms] OR "pain"[All Fields]) OR ("analgesia"[MeSH Terms] OR "analgesia"[All Fields]) OR ("anaesthesia"[All Fields] OR "anesthesia"[MeSH Terms] OR "anesthesia"[All Fields]))

	5
	("infant, newborn"[MeSH Terms] OR ("infant"[All Fields] AND "newborn"[All Fields]) OR "newborn infant"[All Fields] OR "neonate"[All Fields]) AND ("retinopathy of prematurity"[MeSH Terms] OR ("retinopathy"[All Fields] AND "prematurity"[All Fields]) OR "retinopathy of prematurity"[All Fields]) AND (("vascular endothelial growth factor a"[MeSH Terms] OR "vascular endothelial growth factor a"[All Fields] OR "vegf"[All Fields]) OR ("bevacizumab"[MeSH Terms] OR "bevacizumab"[All Fields] OR ("anti"[All Fields] AND "vegf"[All Fields]) OR "anti vegf"[All Fields]) OR ("bevacizumab"[MeSH Terms] OR "bevacizumab"[All Fields]) OR ("ranibizumab"[MeSH Terms] OR "ranibizumab"[All Fields]))

	6
	("infant, newborn"[MeSH Terms] OR ("infant"[All Fields] AND "newborn"[All Fields]) OR "newborn infant"[All Fields] OR "neonate"[All Fields]) AND ("retinopathy of prematurity"[MeSH Terms] OR ("retinopathy"[All Fields] AND "prematurity"[All Fields]) OR "retinopathy of prematurity"[All Fields]) AND ((("retinaldehyde"[MeSH Terms] OR "retinaldehyde"[All Fields] OR "retinal"[All Fields] OR "retina"[MeSH Terms] OR "retina"[All Fields]) AND camera[All Fields]) OR (("retinaldehyde"[MeSH Terms] OR "retinaldehyde"[All Fields] OR "retinal"[All Fields] OR "retina"[MeSH Terms] OR "retina"[All Fields]) AND ("Bildgebung"[Journal] OR "imaging"[All Fields])))



