



Feeding of low birth weight neonates
Key Recommendations

	Sl No.
	Recommendations
	Strength
	Quality of evidence

	1. 
	Mother’s own milk is strongly recommended for feeding the low birth weight infant. Specific nutrient supplementation would also need to be made. 
	Strong
	Observational

	2.
	If mother’s own milk is not available; donor human milk and formula milk need to be considered. Formula milk use is associated with higher incidence of NEC, infection and higher costs. Donor milk fed neonates have lower weight gain, linear growth and head growth.
	Moderate
	Moderate

	3.
	Early trophic feeds started within 24 hours of life are recommended. 
	Weak
	Low

	4.
	Early introduction of feeds before 4 days of life as compared to delayed introduction of feeds (beyond 4 days of life) is associated with early reaching of full enteral feeds
	Moderate
	Moderate

	5.
	Fast rates of advancing feed volumes (30-40ml/kg/ day) in VLBW neonates is NOT associated with feed intolerance or death; and is associated with better weight gain and earlier time to full enteral feeds
	Moderate
	High

	6.
	Prefeed abdominal circumference is NOT recommended as a measure of feeding intolerance
	Weak
	Low

	7.
	Routine pre-feed gastric residue estimation is NOT recommended in the absence of other signs of feed intolerance, as it reduces the time to reach full feeds.
	Weak
	Low

	8. 
	Cup feeding is the preferred method for transition from tube feeding to breast feeding as compared to bottle feeding.
	Weak
	Low

	9.
	There is not enough evidence to suggest that either nasogastric or orogastric route of tube feeding is preferred
	Moderate
	Moderate

	10.
	Gastric route of tube feeding is preferred over transpyloric route of tube feeding
	Moderate
	Low

	11.
	Continuous feeding is NOT recommended as a routine strategy over bolus feeding for feeding preterm low birth weight infants
	Moderate
	Moderate

	12.
	Three hourly feeding may be considered in stable VLBW infants with birth weight >1250grams
	Low
	Low

	13.
	Checking of position of feeding tube (NG/OG) before commencement of feeding is recommended. However the method of ascertainment varies – with abdominal x ray being the best and pH detection (<5) being the most advocated.
	Moderate
	Moderate

	14.
	Erythromycin should NOT be used routinely for the treatment of feed intolerance for LBW. If used it should be given in a dose of 12mg/kg/day in neonates <32 weeks gestation.
	Low
	Low

	15.
	Multi-nutrient fortification of breast milk is associated with short term increases in weight gain, linear and head growth.
	Moderate
	Moderate

	16.
	Routine supplementation of DHA/ LCPUFA is NOT recommended in LBW infants
	Low
	Low

	17
	Routine oral or intramuscular supplementation of vitamin A is not recommended in LBW infants.
	Low
	Low

	18
	An exogenous source of 2–4 mg/kg per day of oral Iron is recommended beginning at 2-4 weeks and continuing until 6- 12 months of age.
	Low
	Low

	19
	Multi-strain Probiotic supplements can be started when the neonates are ready for enteral feeds as early as within 24 hours after birth for stable neonates. Probiotics supplements can be stopped at 36-37 weeks’ gestation or at discharge if earlier.
	Moderate
	Moderate

	20
	In LBW neonates less than 32 weeks gestational age, who are stable and on full feeds on day 7 of life, supplementation of oral sodium in a dose of 4mEq/kg/day in 4 divided doses is recommended from day 7 of life for the next 28 days, in order to enhance weight gain and prevent hyponatremia.
	Low
	Low


Scope of the document
Questions addressed by this group in relation to feeding LBW
1. What is the best choice of milk for feeding LBW infants? 

A. Mother’s milk vs. Formula milk/Donor human milk
B. Formula milk vs. Donor human milk in the absence of mother’s own milk
2. Role of trophic feeding

3. What is the optimum time for initiation of enteral feeding in very low birth weight infants? (early vs. late)

4. What is the optimum time to achieve full volume feeding in LBW infants? (slow vs. rapid advancement of feeding)
5. Is there any role of prefeed abdominal circumference monitoring before giving the feed? 
6. Is there any role of prefeed aspiration of gastric residue volume before giving the feed?

7. If direct breastfeeding is not possible then what is the best mode of enteral feeding? (tube feeding/ cup feeding/ paladai/ spoon/ syringe)

8. What is the best route of tube feeding in VLBW / LBW infants (orogastric vs. nasogastric; transpyloric vs. intragastric)? 

9. What is the best schedule of feeding in VLBW infants (continuous vs. bolus; 2 hourly vs. 3 hourly)?

10.  Should we check the position of NG/OG tube before each feeding and how?

11.  Is there any role of prokinetics in feeding intolerance?

12.  Role of human milk fortifier, DHA, vitamin A, Iron, and probiotics supplementation, 
in LBW infants.

13.  Is there any role of sodium supplementation in LBW neonates?
Q: Should Mother’s own milk vs. Formula milk/Donor human milk be used for feeding preterm or low birth weight infants? 1,2
Maternal breast milk remains the default choice of enteral nutrition for the LBW neonate. Observational studies, and meta-analyses of trials comparing cohorts of neonates fed with formula versus breast milk, suggest that feeding with breast milk has the following benefits.
1. There was no study which examined the impact of mother’s own milk feeding on mortality.

2. Mother’s own milk has been associated with reduced risk of infection RR 0.44 – 0.56 (0.24, 0.82)1
3. Mother’s own milk feeding is associated with increased cognitive development scores adjusted mean difference about 5, including in SGA term infants.1
4. Mother’s own milk feeding is reported with slower growth in length and weight compared to formula fed neonates but this difference has not been found significant at 18 months follow up.1 

5. Neonates fed exclusively on un-supplemented mother’s own milk have been reported in case series to develop iron deficiency, osteopenia, zinc deficiency vitamin A and vitamin D deficiency. Hence ESPGHAN2 has recommended appropriate supplementation of these nutrients particularly in the Very low birth weight neonates.

Based on the existing data WHO, UNICEF and European Society of Paediatric Gastroenterology and Nutrition (ESPGHAN) 2 strongly recommend that use of Mother’s Own Milk for the Low birth weight infant. It is unlikely that any further trials will be conducted to confirm or refute this conclusion. This recommendation strongly endorses the use of Mother’s own milk for the low birth weight infant.  

	Question

	Should formula milk vs. donor human milk be used for feeding preterm or low birth weight infants?

	Population:
	Feeding preterm or low birth weight infants

	Intervention:
	Formula milk

	Comparison:
	Donor human milk

	Main outcomes:
	Weight gain (g/kg/day) [Term or preterm formula vs. fortified or unfortified donor human milk (DBM)]; Linear growth/ crown heel length (mm/week) [Term or preterm formula vs. fortified or unfortified donor human milk (DBM)]; Head growth (mm/week) [Term or preterm formula vs. fortified or unfortified donor human milk (DBM)]; All-cause mortality; Neurodevelopmental disability; Necrotising enterocolitis.

	Setting:
	Neonates admitted in NICU/Nursery, at home

	Perspective:
	

	Background:
	


	Conflict of interests:
	Nil



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Nutritional optimization is important for preterm low birth weight (LBW) neonates, as adequate growth during this critical window is associated with better neurodevelopmental outcome. Human milk (HM) feeding is recommended for infants, for its nutritional and immunological benefits.1,3 HM provides optimum nutrition and contains many non-nutrient factors including immunoglobulins and lactoferrin that may promote intestinal adaptation and maturation, improve enteral feed tolerance, and protect against infective and inflammatory disorders.4,5 HM confers protection against feeding intolerance, necrotizing enterocolitis (NEC), sepsis, bronchopulmonary dysplasia (BPD), severe retinopathy of prematurity, decreases mortality and improves long-term psychological, neurodevelopmental and cardiovascular health.6 

Mother’s own milk (MOM) is the first choice for premature infant feeding.7 However, mothers who deliver preterm often have delayed lactogenesis and poor ability to express sufficient milk to meet the demands of their neonates. When MOM is not available, pasteurized donor human milk (DHM) from a human milk bank (HMB) is the next best option.5 

When sufficient MOM is not available and there is no facility to provide DHM through an HMB, the next available alternative remains artificial formula (term or preterm). These may be given either as the sole source of enteral feeding or as a supplement to maternal breast milk.

However, choice of milk for early enteral nutrition strategies may also have a substantial impact on clinically important outcomes, such as NEC and invasive infection, as these infectious and inflammatory complications may increase the risk of mortality and other morbidities and adversely affect long-term growth and neurodevelopmental outcomes. 

There is no study that compared MOM with formula as it is indisputably accepted by all major recommending bodies that MOM is the best nutritional option for preterm LBW infants. 

When MOM is not available, a variety of artificial formulas (usually adapted from cow’s milk) are available which vary in energy, protein and mineral content. Commonly available options include standard ’term’ formula, designed for term infants based on the composition of mature breast milk with a typical energy content of approximately between 67 kcal/100 mL to 70 kcal/100 mL and nutrient-enriched ’preterm’ formula, designed to provide nutrient intakes to match intrauterine accretion rates. These are energy-enriched (typically up to approximately 80 kcal/100 mL) and variably protein- and mineral-enriched.8

On the other hand, expressed breast milk from donor mothers or donor human milk (DHM), usually comes from mothers who have delivered at term, generally has a lower content of energy and protein than term formula milk. Donor human milk also varies with regard to fat, energy and protein content, depending upon the stage of lactation at which it is collected. The nutrient content of DHM may be further compromised by pasteurization in HMB. 

However, it should be kept in mind that there is a limited facility of milk banking services available for the majority of preterm LBW infants delivered in India. Feeding of unscreened and unpasteurized DHM should never be an option for feeding as it can spread diseases such as CMV, HIV ETC. and can be a major source of microbiological contamination. 


	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Presently available evidence of 11 trials (1809 infants) fulfilled the inclusion criteria. Formula-fed infants had higher in-hospital rates of weight gain (mean difference (MD) 2.51, 95%confidence interval (CI) 1.93 to 3.08 g/kg/day), linear growth (MD 1.21, 95% CI 0.77 to 1.65 mm/week) and head growth (MD 0.85, 95% CI 0.47 to 1.23 mm/week). Formula feeding increased the risk of necrotising enterocolitis (typical risk ratio (RR) 1.87, 95% CI 1.23 to 2.85; risk difference (RD) 0.03, 95% CI 0.01 to 0.06).8 

There was no evidence of an effect on long-term growth or neurodevelopment. 
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Presently available evidence of 11 trials (1809 infants) fulfilled the inclusion criteria. Formula-fed infants had higher in-hospital rates of weight gain (mean difference (MD) 2.51, 95%confidence interval (CI) 1.93 to 3.08 g/kg/day), linear growth (MD 1.21, 95% CI 0.77 to 1.65 mm/week) and head growth (MD 0.85, 95% CI 0.47 to 1.23 mm/week). Formula feeding increased the risk of necrotising enterocolitis (typical risk ratio (RR) 1.87, 95% CI 1.23 to 2.85; risk difference (RD) 0.03, 95% CI 0.01 to 0.06).8 

There was no evidence of an effect on long-term growth or neurodevelopment. 
	


	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 GRADE quality of evidence was moderate for rates of weight gain, linear growth, and head growth (downgraded for high levels of heterogeneity) and was moderate for neurodevelopmental disability, all-cause mortality, and necrotising enterocolitis (downgraded for imprecision). 
	


	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

	
	


	Balance of effects

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

	Judgement
	Research evidence
	Additional considerations

	○ Favours the comparison
○ Probably favours the comparison
○ Does not favour either the intervention or the comparison
● Probably favours the intervention
○ Favours the intervention
○ Varies
○ Don't know
	

	


	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

	

	


	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

	Large resources are required to provide formula milk to preterm LBW infants.
	


	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

	In absence of MOM, formula milk feeding probably would be beneficial for preterm LBW infants as the facility of getting screened and pasteurized DHM would be unavailable in most of the parts of India.
	


	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

	

	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	

	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	

	



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

	Mother's own milk (MOM) is the first choice of enteral nutrition for preterm low birth weight (LBW) infants.


When MOM is not available, formula (term or preterm) is the next best alternate choice of nutrition for preterm LBW infants as it is associated with better weight gain, linear growth, and head growth (moderate quality of evidence).


However, there is a major word of caution as formula milk feeding was associated with a higher incidence of necrotising enterocolitis, as incidence of sepsis is already very high in majority of the neonatal care units of India. Utmost care should be taken while preparing milk feeds for maintenance of asepsis. Another prohibitive factor for formula feeding is the high cost associated with it. 

	


	Justification

	



	Subgroup considerations

	



	Implementation considerations

	



	Monitoring and evaluation

	



	Research priorities

	


	Question

	Should Effects of trophic feeding vs. enteral fasting be used for very preterm or very low birth weight infants?

	Population:
	Very preterm or very low birth weight infants

	Intervention:
	Effects of trophic feeding

	Comparison:
	Enteral fasting

	Main outcomes:
	Days to reach full enteral feeding; Incidence of necrotising enterocolitis; Mortality; Days to regain birth weight; Incidence of invasive infection; Days of hospital stay;

	Setting:
	

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	The timing of the introduction of enteral feeding may be an important modifiable risk factor for the development of necrotising enterocolitis. Observational data suggest that feeding strategies that include delaying the introduction of progressive enteral feeds until after five to seven days postnatally reduces the risk of necrotising enterocolitis in very preterm or VLBW infants. However, enteral fasting during the early neonatal period also has potential disadvantages. Many units are practising fasting especially ELBW and VLBW babies for initial few days. Hence it is a priority to address this issue 

	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Early introduction of trophic feeds compared to fasting had a trend towards reaching full feeds earlier but in a non-significant way (mean difference − 1.05 days (95% CI −2.61, 0.51)) and there was no difference in NEC, RR 1.07 ( 95% CI 0.67 to 1.70)9 

	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Early introduction of trophic feeds compared to fasting had a trend towards reaching full feeds earlier but in a non-significant way (mean difference − 1.05 days (95% CI −2.61, 0.51)) and there was no difference in NEC, RR 1.07 ( 95% CI 0.67 to 1.70)9 

	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 randomised controlled trials have used different feeding regimens and some have used different milk, leading to significant heterogenicity in the outcomes. There is paucity of available data on outcomes of the intervention in babies who are at risk of feeding intolerance. Only a minority of participants in the trials are ELBW, or had evidence of intrauterine growth restriction or infants with absent or reversed end diastolic flow velocities 

	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

	The main outcomes are related to mortality and significant mortality. There is no important uncertainty for the main outcomes. 

	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

	The available data from randomised controlled trials do not provide evidence that early trophic feeding compared to enteral fasting confers any substantial benefits for very preterm or very low birth weight (VLBW) infants. Some trials reported that minimal enteral nutrition reduced the time taken to establish full enteral feeds. 

No difference in the main outcomes ( feeding intolerance and NEC) in the early trophic feeds and control group is reassuring for feeding regimens based on trophic feeding 

	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

	The available data does not show any difference between outcomes of morbidity and duration of hospital stay. Some studies have shown reduced time to reach full feeds. Data is insufficient to say the intervention will reduce the costs. 

	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

	None of the studies have addressed the cost benefit analysis. 



	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

	None of the studies have addressed the cost benefit analysis. cost effectiveness of the intervention cannot be ascertained from the available data 

	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

	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	



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

	Early trophic feeds should be started preferably within 24 hours of life. The recommendation cannot be generalised to ELBW, extremely preterm and babies with intrauterine growth restriction for lack of sufficient evidence in this groups of patients 

	


	Justification

	The Cochrane review showed that when trophic feeds are started within the first 96 hours and continued for at least one week, did not increase the feeding tolerance and did not increase the risk of NEC. Early trophic feeds is preferred to increase gastrointestinal maturation, to reduce cholestasis and phototherapy requirement. 


	Subgroup considerations

	The sample populations had very low representation from ELBW, IUGR and babies with Doppler abnormalities. The subgroup analysis for these were not available in any of the RCT's. 


	Implementation considerations

	Caution needs to be exercised to implement the recommendation in babies likely to be at high risk feeding intolerance and NEC ( ELBW, IUGR etc) 


	Monitoring and evaluation

	The recommendation as a part of guideline should undergo regular interval auditing and review of the evidence at least every two years 


	Research priorities

	What is the difference in response to trophic feedings in ELBW infants and those with severe IUGR, as documented by abnormal Doppler flow studies of umbilical arteries? Are there differences between donor milk and MOM for trophic feedings? 


	Question

	Should Delayed vs. early introduction of progressive enteral feeding be used for very low birth weight infants?

	Population:
	Very low birth weight infants

	Intervention:
	Delayed

	Comparison:
	Early introduction of progressive enteral feeding

	Main outcomes:
	Necrotising enterocolitis - All trials; Necrotising enterocolitis - Trials of infants with intrauterine growth restriction or abnormal antenatal Doppler flow velocities; Mortality prior to discharge - All trials; Mortality prior to discharge - Trials of infants with intrauterine growth restriction or abnormal antenatal Doppler flow velocities; Feed intolerance; Incidence of invasive infection; Duration of hospital admission (days).

	Setting:
	NICU, Neonatal intensive care, SCBU

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Enteral fasting or minimal enteral nutrition is often practised before the introduction of progressive enteral feeds for very preterm or VLBW infants. However, there may also be potential disadvantages associated with delaying the introduction of progressive enteral feeds. Because gastrointestinal hormone secretion and motility are stimulated by enteral milk, delayed enteral feeding could diminish the functional adaptation of the gastrointestinal tract. Prolonging the duration of use of parenteral nutrition may be associated with infectious and metabolic complications that increase mortality and morbidity, prolong hospital stay, and adversely affect growth and development 
	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Analyses of data from nine randomised controlled trials with 1106 infants did not provide evidence that delayed introduction of progressive enteral feeds reduced the risk of NEC. Meta- analysis of data from these trials did not indicate an effect on all- cause mortality. Infants who had delayed introduction of feeds achieved full enteral feeding several days later than infants who had earlier introduction. Hence delaying progressive feeds does not seem to have any desirable effect in reducing NEC and all- cause mortality and the overall evidence is moderate10 
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Analyses of data from nine randomised controlled trials with 1106 infants did not provide evidence that delayed introduction of progressive enteral feeds reduced the risk of NEC. Meta- analysis of data from these trials did not indicate an effect on all- cause mortality. Infants who had delayed introduction of feeds achieved full enteral feeding several days later than infants who had earlier introduction. Hence delaying progressive feeds does not seem to have any desirable effect in reducing NEC and all- cause mortality and the overall evidence is moderate10 
	


	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 meta-analysis provides moderate evidence that delaying progressive feeds does not reduce all- cause mortality and NEC as compared to early progressive feeds. 
	


	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

	

	


	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

	

	


	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

	Although the resources were not studied in any of the research. The duration of reaching to full feeds was significantly less in the early group. This may have an overall effect on resources and savings 
	


	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

	

	


	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

	The duration of reaching to full feeds was significantly less in the early group. This may have an overall effect on 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

	

	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	

	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	

	



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

	Progressive enteral feeding should be commenced early ( before 4 days) as delaying of progressive enteral feeds (beyond four days) has no beneficial effect and can lead to delay in reaching full feeds in VLBW babies. This recommendation should be applied with caution to very Preterm and ELBW babies. 

	


	Justification

	The available data from randomised controlled trials do not provide evidence that delaying the introduction of progressive enteral feeds beyond four days after birth reduces the risk of necrotising enterocolitis (NEC), mortality, and other morbidities in very preterm or very low birth weight (VLBW) infants. Delaying the introduction of progressive enteral feeds may result in several days’ delay in establishing full enteral feeds. 


	Subgroup considerations

	Subgroup analyses of trials in which participating infants had evidence of intrauterine growth restriction or abnormal circulatory distribution or flow did not find any statistically significant effects. Limited data on the effect of this intervention on outcomes for extremely preterm or extremely low birth weight (ELBW) infants. 


	Implementation considerations

	The implementation of early progressive feeds should not be a challenge


	Monitoring and evaluation

	The recommendation as a part of guideline should undergo regular interval auditing and review of the evidence at least every two years 


	Research priorities

	With regard to stable VLBW infants with birth weight greater than 1000 g (or very preterm infants with gestational age 28 to 31 weeks), the key research question is now whether exclusive enteral feeding from birth is better than gradual introduction. Further research on early progressive feeds in ELBW babies are required to ascertain the effects of these in particularly vulnerable group. 


	Question

	Should Slow vs. faster rates of feed advancement be used for very low birth weight infants?

	Population:
	Very low birth weight infants

	Intervention:
	Slow

	Comparison:
	Faster rates of feed advancement

	Main outcomes:
	Incidence of necrotising enterocolitis - All infants; Incidence of necrotising enterocolitis - Extremely low birth weight (< 1000 grams) or extremely preterm (< 28 weeks) infants; Incidence of necrotising enterocolitis - Infants small for gestational age or growth restricted; Incidence of necrotising enterocolitis - Infants with absent or reversed EDFV; Mortality - All infants; Mortality - Extremely low birth weight (< 1000 grams) or extremely preterm (< 28 weeks) infants; Mortality - Infants small for gestational age or growth restricted; Mortality - Infants with absent or reversed EDFV; Feed intolerance (causing interruption of enteral feeding); Incidence of invasive infection.

	Setting:
	

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Enteral feeding (Early/late, slow/ fast) practices are potentially modifiable risk factors for necrotising enterocolitis in VLBW infants. Observational studies suggest that slowly advancing enteral feed volumes, reduce the risk of NEC. However, slow feed advancement may delay establishment of full enteral feeding and may be associated with metabolic and infectious morbidities secondary to prolonged exposure to parenteral nutrition.

	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	The meta-analysis did not show reduction in risk of NEC or all-cause mortality Subgroup analyses of extremely preterm or ELBW infants, or of SGA or growth-restricted or growth-compromised infants, showed no evidence of an effect on risk of NEC or death. Slow feed advancement delayed establishment of full enteral nutrition by between about one and five days. Meta-analysis showed borderline increased risk of invasive infection11 

	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	The meta-analysis did not show reduction in risk of NEC or all-cause mortality Subgroup analyses of extremely preterm or ELBW infants, or of SGA or growth-restricted or growth-compromised infants, showed no evidence of an effect on risk of NEC or death. Slow feed advancement delayed establishment of full enteral nutrition by between about one and five days. Meta-analysis showed borderline increased risk of invasive infection11 

	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 GRADE quality of evidence for primary outcomes was “moderate”, downgraded from “high” because of lack of blinding in the included trials. 

Lack of blinding may have resulted in surveillance and ascertainment biases. 

It is more likely, to have caused an overestimation of the incidence of feed intolerance and NEC among infants whose feed volumes were advanced faster. 

	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

	


	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

	The meta-analysis did not show reduction in risk of NEC or all-cause mortality Subgroup analyses of extremely preterm or ELBW infants, or of SGA or growth-restricted or growth-compromised infants, showed no evidence of an effect on risk of NEC or death. Slow feed advancement delayed establishment of full enteral nutrition by between about one and five days. Meta-analysis showed borderline increased risk of invasive infection11 

	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

	None off the included studies had outcomes measuring resources 

	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

	


	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 address this 

	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

	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	Most NICU's practise slow grading up of feeds. With the availability of the current evidence Comparison group ( fast increment ) should not have acceptability issues 

	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	The comparison group ( fast feeding increments ) are feasible


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

	The guideline committee group recommends practising faster rates of advancing feed volumes (30-40 ml/kg/day) in VLBW infants. Currently available evidence suggests that this recommendation is also applicable to subgroups of babies with IUGR, extremely low birth weight, and those with absent or reversed end diastolic flow velocity.

	


	Justification

	Advancing enteral feed volumes at slow rates (slower than 24 mL/ kg/d) does not reduce the risk of feed intolerance, NEC, or death in very preterm or VLBW infants. 

Advancing the volume of enteral feeds at faster rates (daily increments of 30 to 40 mL/kg) shortens by several days the time taken to regain birth weight and establish full enteral feeds, and may reduce the risk of late-onset invasive infection. 


	Subgroup considerations

	Current evidence for slow versus fast increment of feeds does not show effect on all-cause mortality, no statistically significant effects on risk of NEC or death among extremely low birth weight (ELBW) or extremely preterm infants, nor among infants with growth restriction or evidence of absent or reversed end-diastolic flow velocity (AREDFV) 


	Implementation considerations

	Education and training might be required for general acceptance of fast increment in volumes 


	Monitoring and evaluation

	The guidelines will need to be reviewed for updating of recent research evidence at least every two years.


	Research priorities

	The effect of the intervention or comparison needs to be assessed in terms of long term outcomes of growth and neurodevelopmental outcomes 


	Question

	Should pre feed abdominal circumference measurement vs. no abdominal circumference be used for VLBW infants ?

	Population:
	VLBW infants 

	Intervention:
	Pre feed abdominal circumference measurement 

	Comparison:
	No abdominal circumference 

	Main outcomes:
	Time to reach full feeds ;

	Setting:
	NICU

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	The clinical measures of gastric residuals and abdominal distention are often used to guide feeding in preterm infants, but there are few data demonstrating their usefulness. Abdominal distension is one of the important factors considered in currently used definitions of feeding intolerance
	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	In a single prospective study with 50 participants the abdominal distension ( labelled as abdominal circumference >1.5 cm) did not have predictive value for time to reach full feeds12
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	In a single prospective study with 50 participants the abdominal distension ( labelled as abdominal circumference >1.5 cm) did not have predictive value for time to reach full feeds12
	


	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 are no randomised controlled trials ascertaining the role of AC measurement in feeding outcomes and NEC. There is one observational study with 50 patients.12 
	A RCT by Kaur et al comparing abdominal circumference to gastric residual volume for assessment of feeding intolerance was considered for evidence grading. But RCT was not powered to look at important clinical outcomes like NEC. The available evidence for GRV is suggesting its minimal role in assessment of feeding intolerance.

	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

	

	


	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

	In a single prospective study with 50 participants the abdominal distension (labelled as abdominal circumference >1.5 cm) did not have predictive value for time to reach full feeds. Evidence also suggests that there is significant inter and intra-observer variability in measuring AC. There can be up to 3.5 cm variation in AC during a feeding cycle in preterm babies.12 
	


	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

	

	


	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

	

	


	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

	

	


	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

	

	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	Routine AC measurement had been widely practised but in recent years its practise has been on decline 
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	

	



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

	Prefeed AC measurement for assessment of feeding intolerance is not recommended as there is paucity of evidence about its value in predicting important feeding outcomes. It is subject to high degree of inter and intra observer variability 

	


	Justification

	In a single prospective study with 50 participants the abdominal distension (labelled as abdominal circumference >1.5 cm) did not have predictive value for time to reach full feeds. Evidence also suggests that there is significant inter and intra-observer variability in measuring AC. There can be up to 3.5 cm variation in AC during a feeding cycle in preterm babies. A RCT by Kaur et al comparing abdominal circumference to Gastric residual volume for assessment of feeding intolerance was considered for evidence grading. But RCT was not powered to look at important clinical outcomes like NEC. The available evidence for GRV is suggesting its minimal role in assessment of Feeding intolerance.


	Subgroup considerations

	NA


	Implementation considerations

	


	Monitoring and evaluation

	The available evidence is small and low quality. The recommendation will have to be ratified when new evidence is available.


	Research priorities

	Randomised controlled trials looking at various parameters included in the definition of feeding intolerance are required to ascertain their value in important clinical and feeding outcomes. 

Question

Should we perform Routine pre-feed Gastric residual volume testing for low and very low birth weight infant?

Population:

Low and very low birth weight infant

Intervention:

No Routine gastric residual volume testing

Comparison:

Routine gastric residual volume testing

Main outcomes:

Time to reach full feed (120 cc/day); Necrotising Enterocolitis (Any stage,>= stage 2); Sepsis; Length of Hospital stay.

Setting:

Level -2 and level -3 neonatal units providing care to preterm infants

Perspective:

Health care provider (Doctors, Nurses)
Background:

Despite of lack of clear evidence, gastric residual volumes are frequently measured to guide enteral feeding advancement in neonatal ICU’s. Based on observational studies as well as randomised trials, this practice does not have any benefit over selective aspiration and in fact may lead to delay in reaching full enteral feeds. As of now the clear recommendations on this aspect are lacking. Therefore, we aimed to synthesize the evidence and draft recommendations on it.

Conflict of interests:

None

Assessment

Problem

Is the problem a priority?

Judgement

Research evidence

Additional considerations

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


Gastric residual volumes are frequently measured to guide enteral feeding advancement, despite no clear evidence to justify their usefulness in either improving feeding intolerance or preventing necrotizing enterocolitis (NEC). Observational studies have shown that there is no relationship between the mean gastric residual volume and feeding volume achieved on day 14. Also, the gastric residual volumes were unreliable in predicting the attainment of full enteral feedings. Therefore, the Gastric residual volumes may not be as significant predictor of NEC as previously thought and gastric residual volumes should not be checked routinely. Despite of lack of evidence for this practice, it is rampantly followed in many NICU's and feeds are withheld often due to excess gastric residue even in an asymptomatic neonate. This practice may result in suboptimal nutrition and poor weight gain, delayed full feed achievement and may increase risk of sepsis (due to increased use of parenteral nutrition). 

Desirable Effects

How substantial are the desirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


Sepsis and NEC are considered as critical outcomes. Three RCT’s reported these outcomes. The meta-analysis of those three randomised controlled trials (including 620 neonates) has shown that there is no effect of selective gastric residue aspiration on incidence of sepsis, NEC>= stage 2, and length of hospital stay. The quality of evidence was graded as low due to imprecision and serious risk of bias. The other important outcomes were time to reach full feeds, length of hospital stay and any stage NEC. There is low-quality evidence from 3 RCT’s (downgraded due to risk of bias in assessing NEC and imprecision as the risk difference is almost negligible) that routine pre-feed gastric residue estimation leads to increased risk of NEC. This finding was consistent in all three trials. Also, all three trials consistently reported that routine gastric residual testing delays the time to reach full feeds (downgraded as low-quality evidence due to risk of bias and lack of meaningful clinical precision). There was no difference in the length of the hospital stay (judged as very low quality due to imprecision, risk of bias, and inconsistency).13 

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


Sepsis and NEC are considered as critical outcomes. Three RCT’s reported these outcomes. The meta-analysis of those three randomised controlled trials (including 620 neonates) has shown that there is no effect of selective gastric residue aspiration on incidence of sepsis, NEC>= stage 2, and length of hospital stay. The quality of evidence was graded as low due to imprecision and serious risk of bias. The other important outcomes were time to reach full feeds, length of hospital stay and any stage NEC. There is low-quality evidence from 3 RCT’s (downgraded due to risk of bias in assessing NEC and imprecision as the risk difference is almost negligible) that routine pre-feed gastric residue estimation leads to increased risk of NEC. This finding was consistent in all three trials. Also, all three trials consistently reported that routine gastric residual testing delays the time to reach full feeds (downgraded as low-quality evidence due to risk of bias and lack of meaningful clinical precision). There was no difference in the length of the hospital stay (judged as very low quality due to imprecision, risk of bias, and inconsistency).13 

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 event rate for the critical outcomes (sepsis and NEC>/= stage 2) is very low (< 5%) and the risk estimates for these outcomes are imprecise. So, for these outcomes, the overall certainty is low. However for other important outcomes like any stage NEC and time to reach full feeds, the confidence intervals are relatively narrow but the differences between the intervention and control are clinically not much meaningful. Therefore, the overall certainty was judged as low. 

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


Our recommendations put a belief that the health care providers will put a high belief in avoiding routine pre-feed GRV estimation as it does not adversely affect the critical outcomes (sepsis and NEC> stage 2) but have some impact in reducing the NEC and the time to reach full feeds.

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 low-quality evidence that avoiding routine pre-feed gastric residue estimation leads to increased risk of NEC (any stage) and delays the time to reach full feeds (120 ml/kg/day). Therefore, the evidence is against routine pre feed GRV aspiration. 

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 no direct cost or savings related to the intervention. However, indirectly by avoiding routine GRV estimation the time to reach full feed and any NEC will be low. This will add in cost saving by avoiding PN and antibiotics. 

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


None of the included studies assessed resource requirements/costs related to routine gastric residue estimation. However, logically it will not require any additional cost/manpower to implement the policy against routine pre-feed aspiration. 

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


The cost-effectiveness has not been evaluated in an RCT 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


As it does not require any manpower or incur a cost, it will not have any impact on equity 

Acceptability

Is the intervention acceptable to key stakeholders?

Judgement

Research evidence

Additional considerations

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


As there are benefits of avoiding routine gastric residue testing (may be cost and manpower saving intervention), it is likely to be accepted by stakeholders. 

Feasibility

Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

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


The intervention is just abandoning a procedure which may be associated with harms. It should be feasible. 

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

The guideline panel conditionally recommends against the practice of routine pre-feed gastric residue estimation in low and very low birth weight infants who otherwise do not have any other clinical features of feed intolerance. As the abnormal volume, as well as colour of gastric residue, is a component of feed intolerance and sometime is the only indicator, in level 2 units (SNCU’s), there may be concern that the other signs of feed intolerance may be missed and avoiding GRV may miss some babies in which concomitant presence of abnormally large or altered GRV could have pointed towards the pathology. 

Justification

Overall justification
Avoiding routine pre-feed gastric residue estimation may reduce the risk of any NEC and shortens the time to reach full feeds (120 ml/kg/day). Therefore, in absence of any other signs of feed intolerance, the routine pre feed aspiration of gastric residue should be avoided.

Detailed justification
Desirable Effects
Avoiding the routine pre-feed aspiration of gastric residue will decrease the risk of any stage NEC and will help in early establishment of full feed 

Subgroup considerations

There is concern about missing NEC/septic ileus in babies with other milder signs of feed intolerance (Needs group discussion) 

Implementation considerations

It should be feasible to implement in level 2 and level 3 NICU’s. 

Monitoring and evaluation

The infants should be regularly monitored for other signs of feed intolerance and in case of appearance of other any other sign, the GRV should be assessed for the volume as well as colour/content. 

Research priorities

Question

Should Cup Feeding vs. Other modes of supplemental enteral feeding (Bottle/tube/finger feeding) be used for preterm infants unable to fully breastfed?

Population:

Preterm infants unable to take direct breastfeeds

Intervention:

Cup Feeding

Comparison:

Other modes of supplemental enteral feeding (Bottle/tube/finger feeding)

Main outcomes:

Weight gain (g/kg/day); Weight gain in first 7 days of study (g/day); Not breastfeeding at hospital discharge; Not breastfeeding at three months; Not breastfeeding at six months; Not fully breastfeeding at hospital discharge; Gestational Age at Discharge.

Setting:

Admitted in NICU/Nursery and ready for transition to breast feeds.

Perspective:

Health care provider (Doctors, Nurses)
Background:

The optimal milk for every neonate is breast milk and the ideal way to receive it is direct breastfeeding. However, due to a variety of reasons (prematurity, sickness, low birth weight) the preterm infants are unable to take direct breastfeeds. Therefore, these neonates receive supplemental enteral feeding through other modes like gastric tube feeding, bottle feeding, paladai feeding, finger feeding, or cup feeding. The neonates on tube feeds needs to be transitioned to breastfeeds, However, it is a gradual process and mostly we use the above-said methods for the transition to breastfeeds. In western countries, the preferred mode of transition from tube to breastfeeds is bottle feeding. However, there are concerns that bottle-feeding creates nipple confusion and may hamper the successful transition to breastfeeds, therefore alternative strategies like cup, paladai and finger feeding are used. WHO as well as UNICEF advise against the use of bottle feeding in Low and low middle-income countries. Therefore, there is an urgent need for recommendations on the mode of feeding for the neonates who cannot be directly breastfed.
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Assessment

Problem

Is the problem a priority?

Judgement

Research evidence

Additional considerations

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


The optimal milk for every neonate is breast milk and the ideal way to receive it is direct breastfeeding. However, due to a variety of reasons (prematurity, sickness, low birth weight) the preterm infants are unable to take direct breastfeeds. Therefore, these neonates receive supplemental enteral feeding through other modes like gastric tube feeding, bottle feeding, paladai feeding, finger feeding, or cup feeding. The neonates on tube feeds needs to be transitioned to breastfeeds, However, it is a gradual process and mostly we use the above-said methods for the transition to breastfeeds. In western countries, the preferred mode of transition from tube to breastfeeds is bottle feeding. However, there are concerns that bottle-feeding creates nipple confusion and may hamper the successful transition to breastfeeds, therefore alternative strategies like cup, paladai and finger feeding are used. WHO as well as UNICEF advise against the use of bottle feeding in Low and low middle-income countries. Therefore, there is an urgent need for recommendations on the mode of feeding for the neonates who cannot be directly breastfed. In Indian set up, Katori spoon or paladai is a commonly used mode of feeding in nurseries, however, there are no trials to assess the effectiveness of these methods as compared to bottle and cup feeding. The other remaining options are cup feeding and bottle feeding. So, here we compared cup feeding with other modes of supplemental feeding (bottle/tube/finger).

Desirable Effects

How substantial are the desirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


The critical outcomes considered were rates of mortality, sepsis, breastfeeding rates at discharge, and weight gain during the hospital stay. From the existing literature, there is no information on the comparison of the mortality rate or sepsis rate among the various methods. Four randomized controlled trials (957 infants) assessed any breastfeeding (not exclusive) at discharge. The meta-analysis of these 4 trials showed that the breastfeeding rates at the time of hospital discharge are better with the cup-feeding as compared to other supplemental modes of feeding. The evidence was downgraded to low-quality due to serious risk of bias and inconsistency of the definitions used and the results among the studies. Only one trial assessed the daily weight gain and found that there was no difference in weight gain (very low-quality evidence). Only one study assessed the gestational age at discharge and found that there was no difference in the gestational age at discharge (very low-quality evidence). Two studies assessed average time per feed and did not find any difference (meta-analysis was not done due to significant heterogeneity). Two studies assessed the length of hospital stay and found considerable variation in results and in the direction of effect (meta-analysis was not done due to significant heterogeneity). Only one trial reported desaturations during feeding and didn't find any difference (very high risk of bias and selective reporting).

Most of the trials have inconsistencies in intervention as the many of outcomes were assessed at follow-up and strict vigilance was not possible.

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


The critical outcomes considered were rates of mortality, sepsis, breastfeeding rates at discharge, and weight gain during the hospital stay. From the existing literature, there is no information on the comparison of the mortality rate or sepsis rate among the various methods. Four randomized controlled trials (957 infants) assessed any breastfeeding (not exclusive) at discharge. The meta-analysis of these 4 trials showed that the breastfeeding rates at the time of hospital discharge are better with the cup-feeding as compared to other supplemental modes of feeding. The evidence was downgraded to low-quality due to serious risk of bias and inconsistency of the definitions used and the results among the studies. Only one trial assessed the daily weight gain and found that there was no difference in weight gain (very low-quality evidence). Only one study assessed the gestational age at discharge and found that there was no difference in the gestational age at discharge (very low-quality evidence). Two studies assessed average time per feed and did not find any difference (meta-analysis was not done due to significant heterogeneity). Two studies assessed the length of hospital stay and found considerable variation in results and in the direction of effect (meta-analysis was not done due to significant heterogeneity). Only one trial reported desaturations during feeding and didn't find any difference (very high risk of bias and selective reporting).

There is no data on the rate of sepsis, mortality, any episodes of apnea or chocking, aspiration, and desaturation during feeding.

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 quality of evidence is low to very low and there is extreme heterogeneity in the feeding protocol, type of cup used, and the outcomes were assessed at follow-up and were based on the response from the parents. Therefore, the overall certainty of the evidence of effects is very low.

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 a lot of heterogeneity among the study outcomes and compliance with the intervention. The data on undesirable effects is lacking. Also, there is no description of the type of cup used in the studies.

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 low-quality evidence that cup feeding improves the breastfeeding rates without any increase in adverse effects. WHO as well as UNICEF also recommends against bottle feeding in LMIC countries like India. Therefore cup feeding seems to be a favourable 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
The availability of the cup for feeding may be a challenge. Logically it should not incur any extra manpower/cost for cup feeding as compared to bottle or paladai feeding.

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
None of the included studies did a direct cost analysis for the device used (cup/bottle) 

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
None of the included studies did a direct cost analysis for the device used (cup/bottle) 

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 availability of the specific cup may be an issue in some of the neonatal setups.

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 once the availability of cup (Nifty cup) is ensured, it will be acceptable to all the health care providers and mothers. Since the paladai feeding and Katori spoon-feeding is time tested in India, the acceptability of cup may be in question.

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 probably it can be implemented if Nifty cups are made 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

Low-quality evidence shows that the breastfeeding rates at discharge and on follow-up are more with cup feeding as compared to bottle feeding. We suggest using the cup feeding method for the transition from tube to breastfeeding (conditional recommendations). However, there is a need for larger well-controlled studies for the assessment of the safety aspect. There are concerns about bacterial contamination of milk in bottles, therefore WHO and UNICEF recommend cup feeding in low-resource settings. Also, there is a lot of variation among the type of cup used. 

Justification

Overall justification
WHO and UNICEF recommend cup feeding in low-resource settings where water quality is poor and electricity unreliable. Cups are easier to keep clean and are less likely than bottles to be used for long-term storage of milk which can facilitate bacterial contamination.

Detailed justification
Desirable Effects
Cup feeding is associated with higher breastfeeding rates

Undesirable Effects
There are concerns over the contamination of milk in bottles

Subgroup considerations

Implementation considerations

The appropriate size and material of the cup. The usefulness of Nifty Cup should be assessed in the trials.

Monitoring and evaluation

There is a need for more data on the safety profile of the feeding methods.

Research priorities

In Indian set-up, Katori spoon-feeding and paladai feeding is quite common. However, the trials comparing these interventions are lacking. Further trials should be done on these methods. There is one trial comparing finger feeding with cup feeding ( not included in the Grade synthesis as the outcomes are not reported in the desired format and is at a very high risk of bias) which showed that the finger-feeding technique is a better feeding transition method as it is associated with lower milk loss and fewer complication episodes. However, finger feeding required more time and cost as compared to cup feeding. This need to be assessed in further trials.

Question

Should Nasogastric route vs. orogastric route be used for tube feeding in preterm or low birth weight infants?

Population:

Tube feeding in preterm or low birth weight infants

Intervention:

Nasogastric route

Comparison:

Orogastric route

Main outcomes:

Time to establish full enteral tube feeds (days); Time to regain birth weight (days); Need for oxygen supplementation (days);

Setting:

Neonates admitted in NICU/Nursery

Perspective:

Background:

Establishment of direct oral feeding (cup feeding/breastfeeding) is often delayed in preterm or low birth weight infants may be delayed due to poor co-ordination of sucking and swallowing reflexes, neurological immaturity and various morbidity. Enteral feeds may be delivered either through a nasogastric or an orogastric tube. There are potential advantages and disadvantages of both the techniques. Though it is easier to secure the nasogastric tubes for a longer time, there is risk of blockage of nostrils resulting in high resistance to breathing (as neonates are obligatory nose-breathers). Orogastric tubes, on the other hand is easier to put but difficult to secure its position with high risk of dislodgement. Wide variation in policy and practice is observed between and within neonatal care units.

Conflict of interests:

Nil

Assessment

Problem

Is the problem a priority?

Judgement

Research evidence

Additional considerations

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


Aggressive early enteral nutrition in preterm low birth weight (LBW) is important to prevent extra-uterine growth restriction and to ensure better neurodevelopmental outcome. Orogastric (OG) and nasogastric (NG) feeding tubes are commonly used in nurseries and neonatal intensive care units (NICUs) as oral intake in preterm neonates is generally poor owing to lack of coordination between sucking, swallowing and breathing due to neurological immaturity. Tube feeding allows and supports enteral feeding in premature infants who are unable to accept cup-feeding or breastfeeding. 

Despite so many years of continuing debate, the evidence of superiority of one method over another is not proven. Very few studies have tried to look into this matter and there are no consensus guidelines as there is not enough evidence to compare the effect of nasal versus oral placement of enteral feeding tubes in preterm or low birth weight infants on feed tolerance, growth and development, and adverse events. 

Desirable Effects

How substantial are the desirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


There are potential advantages and disadvantages to both the nasal and oral routes for enteral feeding tube placement.

Although NG tubes are easier to secure in place than OG tubes and expected to stay in place for a longer time, there are concerns of increased work of breathing, as newborn infants are obligate nose breathers and NG tube can lead to the partial nasal obstruction which might increase airway resistance and work of breathing.15 The passage of NG tube has been noted to increase airway resistance in preterm infants by 30–50%.16 An increased incidence of periodic breathing and central apnea has also been noted with nasogastric tubes, in preterm infants.17 

OG tubes, on the other hand, are easy to insert and there is a lower risk of nasal compromise, but, these are more frequently malpositioned18 and can loop inside the mouth. Incorrect placement, or subsequent displacement, of OG tubes into the lower oesophagus or lung may lead to aspiration, respiratory compromise, and increased energy expenditure. Also, there is a need for repeated insertion and increased possibility of bradycardia due to vagal stimulation.19 Repetitive movement of the orally placed tube may result in mucosal trauma, infection and apnea. 

In a previous study, oxygen saturations were compared, 10 min before and 10, 20 and 30 min after OG and NG tube feeds, in 10 stable newborns. It was documented that the mean saturations were significantly lower with NG tube, both at the time of insertion and during feeds. There was no difficulty in securing OG tube and there was no incidence of aspiration.20

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


There are potential advantages and disadvantages to both the nasal and oral routes for enteral feeding tube placement.

Although NG tubes are easier to secure in place than OG tubes and expected to stay in place for a longer time, there are concerns of increased work of breathing, as newborn infants are obligate nose breathers and NG tube can lead to the partial nasal obstruction which might increase airway resistance and work of breathing.15 The passage of NG tube has been noted to increase airway resistance in preterm infants by 30–50%.16 An increased incidence of periodic breathing and central apnea has also been noted with nasogastric tubes, in preterm infants.17

OG tubes, on the other hand, are easy to insert and there is a lower risk of nasal compromise, but, these are more frequently malpositioned18 and can loop inside the mouth. Incorrect placement, or subsequent displacement, of OG tubes into the lower oesophagus or lung may lead to aspiration, respiratory compromise, and increased energy expenditure. Also, there is a need for repeated insertion and increased possibility of and bradycardia due to vagal stimulation.19 Repetitive movement of the orally placed tube may result in mucosal trauma, infection and apnea. 

In a previous study, oxygen saturations were compared, 10 min before and 10, 20 and 30 min after OG and NG tube feeds, in 10 stable newborns. It was documented that the mean saturations were significantly lower with NG tube, both at the time of insertion and during feeds. There was no difficulty in securing OG tube and there was no incidence of aspiration.20

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


Overall certainty of the evidence of effects is low. No clear effect of nasal versus oral feeding tube placement in preterm or low birth weight infants was found on the time to establish full enteral feeding, the time to regain birth weight or time to independence from supplemental oxygen in only one identified trial21, or on the incidence of apnoea, bradycardia or oxygen desaturation in another trial.

One trial did not find any statistically significant differences in the frequency of episodes of apnoea between the groups on the third day post-randomisation. On the seventh day, the nasal placement group had statistically significantly more recorded episodes of apnoea. However, the definition of apnoea was cessation of breathing for 5 seconds or greater rather than the more commonly used definition (cessation of breathing for ≥ 20 seconds).17 Another trial also did not find any statistically significant differences in the frequency of apnoea, desaturation or bradycardia.22

As the trials contributing data were likely underpowered to detect an effect, there is currently insufficient evidence to inform practice or policy regarding the placement of enteral feeding tubes in preterm or low birth weight infants.23 

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
Not enough evidence to suggest either nasogastric or orogastric route of tube feeding in preterm or low birth weight neonate.

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
Not enough evidence to suggest either nasogastric or orogastric route of tube feeding in preterm or low birth weight neonate.

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 study has evaluated the cost and savings for either outcome.

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 has evaluated the cost and savings for either outcome. 

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 study has evaluated the cost and savings for either outcome. 

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
Not enough evidence to suggest the effect of either nasogastric or orogastric route of tube feeding on health equity of preterm or low birth weight neonate.

Acceptability

Is the intervention acceptable to key stakeholders?

Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know
In current practice, the decision regarding the route of tube placement seems to be based on clinician preference and local or regional practice.24

Feasibility

Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know
In current practice, the decision regarding the route of tube placement seems to be based on clinician preference and local or regional practice.24 

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

Not enough evidence to suggest either nasogastric or orogastric route of tube feeding in preterm or low birth weight neonate. This review does not provide evidence that the route of feeding tube placement affects feed tolerance (time to achieve full enteral feeds) or the incidence or frequency of apnoea or desaturation or bradycardia. In current practice, the decision regarding the route of tube placement seems to be based on clinician preference and local unit practice.

Justification

Subgroup considerations

Implementation considerations

Monitoring and evaluation

Research priorities

Question

Should transpyloric route vs. gastric route be used for tube feeding in preterm infants?

Population:

tube feeding in preterm infants

Intervention:

transpyloric route

Comparison:

gastric route

Main outcomes:

Change in weight (g/week); Change in length (mm/week); Change in occipito-frontal circumference (mm/week); Change in subscapular skinfold thickness (mm/week); Death prior hospital discharge; Gastrointestinal disturbances prior to hospital discharges, including diarrhoea; Necrotising enterocolitis prior to hospital discharge ; Aspiration pneumonia prior to hospital discharge; Intestinal perforation of prior to hospital discharge

Setting:

Neonates admitted in NICU/Nursery

Perspective:

Background:

Nutritional optimization is a priority in preterm very low birth weight (VLBW) neonates. As poor co-ordination of sucking, swallowing and breathing often delays the establishment of safe oral feeding, enteral nutrition is often provided through nasogastric or orogastric tubes. However, there always remains a risk of gastro-esophageal reflux (GER), as the tone of the gastro-esophageal valve is less and gastric peristalsis and emptying is often delayed in preterm infants. GER disease (GERD) may lead to apnea, bradycardia episodes, and aspiration pneumonia. Studies have shown that aspiration of gastric contents is common among preterm infants and the quantity of aspiration contents directly correlates with the severity of lung disease and the development of bronchopulmonary dysplasia (BPD).25,26

There is a need to identify the better route of tube feeding between transpyloric and gastric in preterm neonates which would optimize growth without major adverse effects.
Conflict of interests:
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Assessment

Problem

Is the problem a priority?

Judgement

Research evidence

Additional considerations

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


In past transpyloric feeding was considered an effective strategy to reduce aspiration risk while feeding neonates. However, its use has been discontinued for last couple of decades due to safety concerns and has not been rigorously studied since then.27,28

One recent cohort study including 368 extremely-low birth weight infants, documented that death or BPD occurred in 58% of infants who received early transpyloric tube feeding compared to an incidence of 67% in infants who received gastric feeding (adjusted odds ratio 0.6, 95% confidence interval 0.3–0.9). Growth and adverse gastrointestinal outcomes did not differ between the two groups.29 

Desirable Effects

How substantial are the desirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


In transpyloric feeding, the gastric phase of the digestion is bypassed and secretion of upper intestinal hormones and growth factors may also be compromised.30 Another risk is that potentially pathogenic organisms, which would have been otherwise killed in the acidic environment of the stomach, maybe directly delivered directly into the upper small bowel. This may increase the risk of necrotizing enterocolitis (NEC).31,32 Moreover, placement of transpyloric feeding tubes are often difficult, needs expertise and requires confirmation of position by imaging before starting of feeds. Even after placement, transpyloric tubes may migrate back to the stomach. Adverse events including intestinal perforation and pyloric stenosis have been reported after transpyloric feeding.33 

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


In transpyloric feeding, the gastric phase of the digestion is bypassed and secretion of upper intestinal hormones and growth factors may also be compromised.30 Another risk is that potentially pathogenic organisms, which would have been otherwise killed in the acidic environment of the stomach, maybe directly delivered directly into the upper small bowel. This may increase the risk of necrotizing enterocolitis (NEC).31,32 Moreover, placement of transpyloric feeding tubes are often difficult, needs expertise and requires confirmation of position by imaging before starting of feeds. Even after placement, transpyloric tubes may migrate back to the stomach. Adverse events including intestinal perforation and pyloric stenosis have been reported after transpyloric feeding.33

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 low to moderate research evidence that transpyloric tube feeding, compared to gastric tube feeding improves growth parameters (weight, length, head circumference and subscapular skin-fold thickness). 

Low to moderate research evidence indicates that in comparison to gastric tube feeding, transpyloric tube feeding has not been found to cause more incidence of in-hospital death, necrotizing enterocolitis (NEC), intestinal perforation and aspiration pneumonia. However, moderate research evidence favors gastric tube feeding, as transpyloric tube feeding has been documented to cause more incidences of gastro-intestinal disturbances, including diarrhoea.34

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 low to moderate research evidence that transpyloric tube feeding, compared to gastric tube feeding improves growth parameters (weight, length, head circumference, and subscapular skin-fold thickness). 

Low to moderate research evidence indicates that in comparison to gastric tube feeding, transpyloric tube feeding has not been found to cause more incidence of in-hospital death, necrotizing enterocolitis (NEC), intestinal perforation and aspiration pneumonia. However, moderate research evidence favors gastric tube feeding, as transpyloric tube feeding has been documented to cause more incidences of gastro-intestinal disturbances, including diarrhoea.

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 low to moderate research evidence that transpyloric tube feeding, compared to gastric tube feeding improves growth parameters (weight, length, head circumference, and subscapular skin-fold thickness). 

Low to moderate research evidence indicates that in comparison to gastric tube feeding, transpyloric tube feeding has not been found to cause more incidence of in-hospital death, necrotizing enterocolitis (NEC), intestinal perforation and aspiration pneumonia. However, moderate research evidence favors gastric tube feeding, as transpyloric tube feeding has been documented to cause more incidences of gastro-intestinal disturbances, including diarrhoea.

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 no evidence for cost and savings favouring any of the interventions.

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


There is no evidence for cost and savings favouring any of the interventions.

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


There is no evidence for cost and savings favouring any of the interventions.


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


From the available evidence, transpyloric route seems to be associated with increased health risk to neonates.


Acceptability

Is the intervention acceptable to key stakeholders?

Judgement

Research evidence

Additional considerations

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


Transpyloric tube placement and maintenance would require more expertise and difficult to maintain in level II set-ups.


Feasibility

Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

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


Probably transpyloric route is not feasible as transpyloric tube placement and maintenance would require more expertise and difficult to maintain in level II set ups.


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

Though there are concerns regarding higher mortality with the use of transpyloric tube feeding, low to moderate quality evidence available till date, does not indicate a higher risk of death or serious adverse events including NEC and intestinal perforation association with transpyloric tube feeding. However, there is a moderately higher risk of gastrointestinal disturbance with the use of transpyloric tube feeding. 

Based on available evidence, gastric route of tube feeding is preferred over transpyloric route feeding as it can be easily practised at all set ups and is not associated with any major adverse effects.

Justification


Considering the need for higher expertise for transpyloric tube placement and its maintenance, routine transpyloric route feeding cannot be recommended. It can only be used in level III NICU settings on the discretion of treating neonatologist.

Subgroup considerations

There is no evidence available to favor any subgroup of population who would be benefitted by any particular feeding strategy.

Implementation considerations

Monitoring and evaluation


For any route of tube feeding, confirmation of position at initial placement and subsequent monitoring for secure tube position, tube migration, respiratory distress and other adverse effects should be monitored.

Research priorities



	Question

	Should Continuous intragastric tube feeding vs. intermittent bolus tube feeding be used for preterm low birth weight infants?

	Population:
	Preterm low birth weight infants

	Intervention:
	Continuous intragastric tube feeding

	Comparison:
	Intermittent bolus tube feeding

	Main outcomes:
	Days to reach full feeds; Full enteral feeding achieved in 28 days; Days to regain birth weight; Weight gain (g/day); Weight gain (g/week); Length gain (cm/week); Hear circumference gain (cm/week); Change in triceps skin fold thickness (mm/week); Days on mechanical ventilation; Necrotising enterocolitis (Bell's stage II and beyond); No. of apneic episodes per day; Sepsis; Death.

	Setting:
	Neonates admitted in NICU/Nursery

	Perspective:
	

	Background:
	


	Conflict of interests:
	Nil



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Due to the lack of ability of preterm infants to coordinate sucking, swallowing, and breathing, tube feeding is necessary for most very low birth weight infants (birth weight <1500 g) to ensure sufficient feeding tolerance, to support optimal growth and to reduce the risk of aspiration. Therefore, feeding by orogastric or nasogastric tube using either continuous or intermittent bolus delivery of formula or human milk is common practice for these infants. Bolus (or intermittent feeding) is defined as provision of milk through a tube into the stomach over 10 to 20 minutes every two to three hours; continuous nutrition is administering enteral formula via nutritional (syringe) pump continuously over 24 hours.35 Sometimes, even a semi-continuous mode is also followed with a provision of stoppage of continuous feeding for 1 hour after every 3-4 hours of continuous feeding.36 However, treating physicians are in equipoise regarding the best method of delivery of tube feeds because of conflicting evidence regarding the benefits and safety of both methods.


	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Continuous feeding is thought to improve energy efficiency, duodenal motor function, nutrient absorption, and splanchnic oxygenation.37 Continuous feeding may also be beneficial from the perspective of glycemic stability since there is no variability induced by feedings.38,39 However, studies have shown that continuous feeding was associated with a greater number of prolonged apneas and apnea-related hypoxic episodes.40,41 Moreover, a substantial portion of the nutrients provided, however, could be lost to the delivery system. It has been demonstrated that the use of the continuous feeding method reduces fat delivery to the infant compared with intermittent bolus methods.42 The requirement of dedicated syringe pumps and continuous supervision often make continuous feeding difficult, especially in low resource level II care nurseries. 

In contrast, intermittent bolus feeding may result in a more physiological release pattern of gastrointestinal tract hormones and may stimulate gastrointestinal tract development and enhance protein accretion.40 Experimental evidence from animal studies demonstrated that intermittent bolus feeding, compared to continuous orogastric feeding, promotes better weight gain, intestinal growth and development43 It has been demonstrated that circulating insulin and amino acid levels increase minimally and remain constant in continuously fed pigs compared to fasted pigs, whereas the intermittent bolus feeds elicit pulsatile insulin and amino acid pattern with a stimulation of protein synthesis in all tissues with the greatest response occurring in skeletal muscle.44 Preterm infants who receive bolus feeding exhibit marked cyclical surges in hormone levels.45

Though it is easier to manage intermittent bolus feeding in a busy nursery even with lesser number of nursing staffs, it is not free from concerns. Intermittent feeding may also adversely affect pulmonary function and may cause greater gastric distension, which can increase airflow, respiratory instability and be more difficult for the immature gastrointestinal tract to handle this kind of nutrition resulting in increased feeding intolerance and feeding-related apneas.46 One study documented impaired pulmonary functions with greater pulmonary resistance, reduced pulmonary compliance, lower tidal volume, and minute ventilation) in the bolus-fed infant, but the incidence of cardiorespiratory events was not evaluated.47
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Continuous feeding is thought to improve energy efficiency, duodenal motor function, nutrient absorption, and splanchnic oxygenation.37 Continuous feeding may also be beneficial from the perspective of glycemic stability since there is no variability induced by feedings.38,39 However, studies have shown that continuous feeding was associated with a greater number of prolonged apneas and apnea-related hypoxic episodes.40,41 Moreover, a substantial portion of the nutrients provided, however, could be lost to the delivery system. It has been demonstrated that the use of the continuous feeding method reduces fat delivery to the infant compared with intermittent bolus methods.42 The requirement of dedicated syringe pumps and continuous supervision often make continuous feeding difficult, especially in low resource level II care nurseries. 

In contrast, intermittent bolus feeding may result in a more physiological release pattern of gastrointestinal tract hormones and may stimulate gastrointestinal tract development and enhance protein accretion.40 Experimental evidence from animal studies demonstrated that intermittent bolus feeding, compared to continuous orogastric feeding, promotes better weight gain, intestinal growth and development43 It has been demonstrated that circulating insulin and amino acid levels increase minimally and remain constant in continuously fed pigs compared to fasted pigs, whereas the intermittent bolus feeds elicit pulsatile insulin and amino acid pattern with a stimulation of protein synthesis in all tissues with the greatest response occurring in skeletal muscle.44 Preterm infants who receive bolus feeding exhibit marked cyclical surges in hormone levels.45

Though it is easier to manage intermittent bolus feeding in a busy nursery even with lesser number of nursing staffs, it is not free from concerns. Intermittent feeding may also adversely affect pulmonary function and may cause greater gastric distension, which can increase airflow, respiratory instability and be more difficult for the immature gastrointestinal tract to handle this kind of nutrition resulting in increased feeding intolerance and feeding-related apneas.46 One study documented impaired pulmonary functions with greater pulmonary resistance, reduced pulmonary compliance, lower tidal volume, and minute ventilation) in the bolus-fed infant, but the incidence of cardiorespiratory events was not evaluated.47
	


	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

	Moderate quality evidence shows that there is no difference in days to reach full feeds, days to regain birth weight, improvement in growth parameters (per day or per week weight gain, length gain, head circumference gain and change in triceps skinfold thickness), and complications including NEC (Bell's Stage II and beyond), number of apneic episodes/day and mortality between continuous and intermittent bolus feeding.

One study has reported significantly lower mean daily gastric residual volumes in the intermittent bolus group (4.8 vs. 3.9 mL/day, difference 0.9 mL/day [range0.1–1.7]), as was the total number of patients with feeding interruptions (76 vs. 59, difference 16% [3%–28%]).36 The data could not be included in meta-analysis as it was in median (IQR).48
	


	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

	Moderate quality evidence shows that there is no difference in days to reach full feeds, days to regain birth weight, improvement in growth parameters (per day or per week weight gain, length gain, head circumference gain and change in triceps skinfold thickness), and complications including NEC (Bell's Stage II and beyond), number of apneic episodes/day and mortality between continuous and intermittent bolus feeding.

One study has reported significantly lower mean daily gastric residual volumes in the intermittent bolus group (4.8 vs. 3.9 mL/day, difference 0.9 mL/day [range0.1–1.7]), as was the total number of patients with feeding interruptions (76 vs. 59, difference 16% [3%–28%]).36 The data could not be included in meta-analysis as it was in median (IQR).48 
	


	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 no difference in different outcomes between continuous vs. intermittent bolus feeding.
	


	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 no study which has dealt with the cost of continuous vs. intermittent bolus feeding. However, since the continuous mode of feeding would require syringe pumps and disposable syringes, the cost incurred would be much more.
	


	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

	There is no study which has dealt with the cost of continuous vs. intermittent bolus feeding. 
	


	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

	There is no study which has dealt with the cost of continuous vs. intermittent bolus feeding. However, since the continuous mode of feeding would require syringe pumps and disposable syringes, the cost incurred would be much more. 
	


	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 is no study which has dealt with the cost of continuous vs. intermittent bolus feeding. However, syringe pumps may not be available in level II set-ups.
	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

	○ No
● Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know
	Since there is no proven benefits of bolus feeding, intermittent feeding may be continued. However, in ELBW neonates with feeding intolerance or GERD, bolus feeding may be tried. More research is necessary to make any recommendation. 
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know
	Yes, continuous feeding is feasible but it would require set NICU ups 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

	With the currently available evidence, continuous feeding may not be recommended as a routine strategy to feed preterm low birth weight neonates. Good quality RCTs are needed to recommend continuous feeding in particular subgroups with feeding intolerance and GERD.

	


	Justification

	



	Subgroup considerations

	



	Implementation considerations

	



	Monitoring and evaluation

	



	Research priorities

	Question

	Should Three Hourly feeding vs. Two hourly feeding be used for stable Very Low birth weight infants?

	Population:
	Stable Very Low birth weight infants

	Intervention:
	Three Hourly feeding

	Comparison:
	Two hourly feeding

	Main outcomes:
	Necrotising Enterocolitis; Feed Intolerance; Time to reach full enteral feeds; Time to regain birth weight; Hypoglycemia; Total nursing time spent on feeding per day per infant.

	Setting:
	Admitted in NICU/Nursery

	Perspective:
	Health care provider (Doctors, Nurses)

	Background:
	As a common practice, the feeding schedule of most of the neonatal care units is 2 hourly. Even when the babies outgrow their prematurity, the feeding schedule remains same. The two hourly feeding schedule is not based on any evidence and it consumes lot of nursing time and leaves very less time for sleep of the infant and KMC. Two hourly feeding schedules is also tiring for mother. In view of lack of scientific basis and perceived advantage of longer feeding schedule, three hourly feeding has been tried successfully without any adverse effects. In view of significant variation in the practice and lack of clear guideline on best feeding schedule in very low birth weight infants, this review was conducted.

	Conflict of interests:
	None


Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	The VLBW neonates are fed at arbitrarily fixed intervals. Most of the units use 2 hourly feeding schedules in NICU and continue it in step down unit too, despite the fact that baby gained weight and became stable enough to tolerate longer interval. The 2 hourly feeding schedule put stress on nurses (frequent feed administration), mothers (frequent expression and less time to take rest), and baby (less sleep, less KMC duration). There is some fear about longer feeding schedule i.e. 3 hourly feeding that it may lead to more episodes of hypoglycemia and vomiting (due to higher volume). However, contrary to these beliefs, 3 hourly feeding was found to be safe. Due to the lack of clear-cut policy, there is a need for doing a review and reach an evidence-based consensus. 
	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	NEC is considered a critical outcome. Four RCT’s (including 411 infants) reported any stage NEC rates. All the four trials have shown that the NEC rates were similar in both feeding protocols. The metanalysis of the four trials has shown that there is no difference in any stage NEC, feed intolerance, hypoglycemia, and time to reach full enteral feeds among two groups (low-quality evidence, downgraded for serious risk of bias and imprecision). The other important outcomes were time to regain birth weight and nursing time spent in administering feeds. The meta-analyses of three trials (including 350 neonates) have shown that the three hourly feeding groups help in regaining birth weight faster as compared to 2 hourly feeding schedule (low-quality evidence, downgraded due to serious risk of bias and inconsistency among the reported results in the individual trials. One trial (92 neonates) from India has shown that three hourly feeding schedule can reduce the total time spent in feeding by the nurses by 22 minutes (very low-quality evidence). So, the overall effects seem to be trivial benefit by three hourly feeding schedules.49 
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	NEC is considered a critical outcome. Four RCT’s (including 411 infants) reported any stage NEC rates. All the four trials have shown that the NEC rates were similar in both feeding protocols. The metanalysis of the four trials has shown that there is no difference in any stage NEC, feed intolerance, hypoglycemia, and time to reach full enteral feeds among two groups (low-quality evidence, downgraded for serious risk of bias and imprecision). The other important outcomes were time to regain birth weight and nursing time spent in administering feeds. The meta-analyses of three trials (including 350 neonates) have shown that the three hourly feeding groups help in regaining birth weight faster as compared to 2 hourly feeding schedule (low-quality evidence, downgraded due to serious risk of bias and inconsistency among the reported results in the individual trials. One trial (92 neonates) from India has shown that three hourly feeding schedule can reduce the total time spent in feeding by the nurses by 22 minutes (very low-quality evidence). So, the overall effects seem to be trivial benefit by three hourly feeding schedule.49 
	


	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 event rate for the critical outcome (NEC) is low (7.3 and 7.8%) and the risk estimates for these outcomes are imprecise. Also, the sample size is small (n-411). Therefore, the certainty will be very low. Similarly, for adverse effects like feed intolerance and hypoglycemia, the certainty will be very low (small sample, imprecise results, and risk of bias). For favourable outcomes like time to reach full feeds and nursing time spent the certainty will be low to very low. Therefore, the overall certainty was judged as very low. 
	


	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 an author of this guideline and being a clinician, we believe that the critical outcomes like NEC will be valued highly by all the stakeholders. Also, the time to reach full feeds, feed intolerance, and hypoglycemia will be judged as moderate value. The nursing time spent per infant per day is just 22 minutes and may not achieve enough priority among the stakeholders. 
	


	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

	For most of the outcomes the 3 hourly feeding schedule is neither better nor worse as compared to 2 hourly feeding schedule. There is low-quality evidence that three hourly feeding schedule helps to regain birth weight earlier by 1.12 (95% CI -2.16 - -0.08) days. Only one study assessed the nursing time spent on feeding per day per infant and found that 3 hourly feeding saves 22 (95% CI 20.1- 23.8) minutes of nursing time spent on feeding. (Very Low quality). So, the overall evidence for major outcomes does not favor either intervention or comparison. 
	


	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 no direct cost or savings related to the intervention. In a resource-limited setting like SNCU's and government hospitals, where there is a shortage of nursing staff, the saving of nursing time may help in utilizing the saved time for other critical activities. However, in settings where the nursing staff is adequate, the intervention is unlikely to be of cost-benefit 
	Needs discussion

	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

	None of the included studies assessed the resource requirements/costs related to 2 vs. 3 hourly feeding schedule. However, logically it will not require any additional cost/manpower to implement the policy, rather may save some time in resource limited settings. 
	


	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

	There is only one study which found that 3 hourly feeding saves nursing time that too by 20 minutes per day (very low-quality evidence). In that too, a cost analysis was not done. Rest of the outcomes are similar in both the groups. 
	


	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 it does not require any extra manpower or incur a cost, it will not have any impact on equity. 
	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	As it reduces nursing time without increasing adverse effects. Also, there are some quality improvement studies which suggests that the three hourly feeding schedule reduces the stress level in mothers and have better acceptability among the nurses and mothers.

As there are no harms and maybe some benefits (manpower time-saving intervention), it is likely to be accepted by stakeholders. 
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	It is feasible due to nature of intervention
	



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 no strong evidence to recommend any of the feeding schedules. However, based upon the trivial benefit and absence of any harm associated with 3 hourly feeding schedule, the guideline panel conditionally recommends (suggests) three hourly feeding schedule among stable VLBW infants with birth weight > 1250 grams. As the ELBW population was very less and subgroup analysis was not done, these results cannot be applied in those infants. One study has shown that the extremely low-birth-weight infants reach full enteral feeds earlier when fed 2-hourly compared with 3-hourly. Therefore, it can be considered in resource constraint setting where manpower is not adequate. Further, sufficient powered trials are needed. 

	


	Justification

	Overall justification
There is no difference between 2 feeding schedules in the majority of the outcomes. 

Detailed justification
Problem
A moderately important issue as per rating received on the survey (7.14)

Desirable Effects
Decreased time to regain birth weight and saves nursing time

Undesirable Effects
No increase in NEC, Feed intolerance, or hypoglycemia

Resources required
Reduces nursing time

Acceptability
Acceptable

Feasibility
Feasible


	Subgroup considerations

	This recommendation cannot be applied to ELBW infants. Also, most of the authors agreed that it should be applied for > 1250 grams infants. In view of the absence of data for less than 1250, the 2 hourly feeding schedule should be continued in this subgroup.


	Implementation considerations

	It should be feasible to implement in level 2 and level 3 NICU. 


	Monitoring and evaluation

	As there is a trend for slightly more episodes of hypoglycemia, a careful watch should be kept on blood sugar levels in initial days.


	Research priorities

	There is a need for further studies mainly focussed on infants with birth weight < 1250 grams. 


	Question

	Should checking of position of feeding tube vs. no checking of position of feeding tube be used for preterm infants before feeding?

	Population:
	preterm infants before feeding

	Intervention:
	checking of position of feeding tube

	Comparison:
	no checking of position of feeding tube

	Main outcomes:
	pH testing to detect intra-gastric tube position by presence of acid secretion in stomach; Acidity test using litmus paper to detect intragastric placement of feeding tube; Pepsin, trypsin, bilirubin and colour of aspirated secretions to detect intragastric detection of feeding tube placement; Capnography to detect intra-gastric placement of feeding tube; Use of indigo carmine to detect intra-gastric placement of feeding tube; Use of electrical activity of diaphragm (Edi) by using electrode embedded catheter for detecting intra-gastric placement of feeding tube; Use of electromagnetic device to detect intra-gastric placement of feeding tube; Use of bedside ultrasonography to detect intra-gastric location of feeding tube;

	Setting:
	Neonates admitted in NICU/Nursery

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Placement of feeding tubes [orogastric (OG) and nasogastric (NG)] is one of the most common procedures performed in Neonatal Intensive Care Units (NICU) for various purposes such as to provide enteral nutrition in preterm and sick neonates, administering medications, gastric decompression in infants receiving continuous positive airway pressure or high-flow nasal cannula, or in infants diagnosed with gastric or intestinal diseases.50,51 Unfortunately, the rate of malposition of feeding tubes in neonatal population has been reported to be as high as 44%, with a risk of potentially serious complications.19,52 Inadvertent positioning of feeding tubes in esophagus can increase the risk of gastro-esophageal reflux, aspiration, apnea, bradycardia, desaturations, and trauma, including esophageal perforation, while those placed in the small intestine can cause gastrointestinal disturbances.34,53 Inadequate gastrointestinal decompression may lead to intestinal injury, gastrointestinal distension, respiratory compromise, emesis, and discomfort (de Boer 2009). Accidental placement of feeding tubes into the respiratory tract is associated with increased mortality and morbidity, including aspiration, pneumothorax, atelectasis, pleural effusion, and even death.54 

Verification of correct feeding tube placement is necessary to provide safe delivery of feeding and medication. Movement of feeding tubes by as little as 0.5 to 1 cm can represent up to 5% to 10% of the total feeding tube length inserted into an infant, emphasizing the need for valid and reliable methods to verify that the feeding tube remains positioned within the stomach.55

Among the various methods used to determine feeding tube insertion length, the nose-ear-midway to the umbilicus (NEMU) method measuring from the tip of the nose to the inferior attachment of the ear lobe to a point midway between the xiphoid process and the umbilicus is most commonly used and is endorsed by Neonatal Resuscitation Program (NRP). Several randomized controlled trials (RCTs) have reported that the NEMU method can correctly determine the insertion length in over 90% insertions.52,55
	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Accurately verification of placement of feeding tubes is necessary to avoid complications. There are a variety of different methods for verifying placement of enteral feeding tubes in newborns including gastric secretion aspiration, epigastric region auscultation, checking aspirated secretion’s pH, pepsin, trypsin and bilirubin, secretion colour, presence of CO2 test, acid test with litmus paper, reading diaphragm’s electrical activity, electromagnetic tracing and the use of indigo carmine at 0.01%56 

A recent survey among NICU nurses has shown that 98% of nurses use auscultation of a ‘whoosh’ sound and 83% use aspiration of gastric contents to verify gastric feeding tube placement. Only 5% of neonatal nurses used pH indicators for verification of gastric placement.57 

Radiograph - abdominal radiographs are considered as “gold standard” for verifying placement of feeding tubes, but the risks of radiation exposure, availability of portable x-ray machine and handling of infants often limit the use of radiographs.58 Several studies used abdominal radiographs to check the accuracy of additional methods for verifying placement since it is the gold standard.59,60

Moreover, abdominal radiography does not define the position of the gastro-esophageal junction and the pylorus, which are critical landmarks in ensuring the correct feeding tube location and cannot be used in real time during tube placement.61

pH analysis 
A pH analysis of fluid aspirated from feeding tubes to verify the placement is based on the fact that the pH of fluid aspirated from different areas of the body varies. One observational and 3 descriptive studies were identified which investigated the ability of pH analysis to verify gastric feeding tube placement in neonates. 

In a descriptive study, Metheny 1999 examined 90 aspirates taken immediately prior to a radiograph confirming gastric feeding tube placement in 39 critically ill infants and reported that aspirates had a mean pH of 4.21 (range: 1.24-8.85); more specifically, 43% of aspirates had a pH less than 4; 40% of aspirates had a pH between 4 and 5.99; and 17% had a pH greater than 6.62 

Freer 200563 described the pH of 104 feeding tube aspirates from 39 critically ill infants and found that 63% of aspirates had a pH of 4 or less, 18% had a pH of 5, 16% had a pH of 6, and 4% had a pH greater than 7. Aspiration was unsuccessful in 7% of attempts and aspirates had a higher pH if they were from infants less than 28 weeks’ gestation or from infants who received frequent feedings. Because radiologic verification of feeding tube placement was not performed, whether or not aspirates were actually obtained from the stomach is unknown. 

Meert 201564 studied the pH of 54 aspirates taken within 1 hour of a radiograph confirming gastric feeding tube placement in critically ill infants and found that 90% of gastric aspirates had a pH of 5.5 or less; however, the pH varied if the infant had recently received a feeding (mean pH = 5.27), was on a gastric acid inhibitor (mean pH = 6.89), had recently received a feeding and was on a gastric acid inhibitor (mean pH = 4.86), or had neither recently received a feeding nor was on a gastric acid inhibitor (mean pH = 3.43). 

Nyqvist 200565 used litmus paper, which indicates when fluid has a pH less than 7, to determine the pH of feeding tube aspirates. Thirty-seven percent of aspiration attempts were unsuccessful and 97% of aspirates had a pH less than 7. However, in this study, verification of gastric placement of feeding tubes was not confirmed through radiographic evaluation. Because fluid from the stomach, intestines, or respiratory system may have a pH of 7, litmus paper has a doubtful role to verify feeding tube placement. 

Detection of carbon dioxide (CO2)
The presence of CO2 in feeding tube indicates its position within the respiratory system and this method has been studied in both adults and children.66 Although a lack of CO2 in the feeding tube may preclude placement in the respiratory system, the presence of CO2 does not determine whether or not the feeding tube mistakenly resides in either the esophagus or the intestine. Two techniques have been tried to measure feeding tube CO2 levels, capnometry, which provides continuous analysis of CO2 levels at the feeding tube hub and colorimetry, which signifies the presence of CO2 via colour change on an indicator placed at the feeding tube hub. While capnometry is a more accurate way to measure CO2 levels, colorimetry is more easily performed at the bedside.29 One small observational study investigated the use of capnometry in 7 premature infants and reported a positive CO2 reading in all endotracheal tubes; in addition, no CO2 was present in any of the feeding tube placed in the stomach.67 

Aspiration of feeding tubes and injection of air
Pulling back on a feeding tube to assess the colour and presence of aspirates is considered an unreliable indicator of its placement because straw-coloured fluid can be aspirated from a feeding tube inadvertently placed in the respiratory system.68 In addition, up to 63% of aspiration attempts are unsuccessful, which significantly reduces the reliability of this technique.69 

Following an unsuccessful aspiration attempt, it is recommended that nurses either wait 15 to 30 minutes before reattempting aspiration or replace/reposition the feeding tube and reattempt aspiration.56 However, only 16% of neonatal nurses comply with these recommendations.57

Injecting air into a feeding tube and listening for a whoosh sound over the stomach are also an unreliable indicator of feeding tube placement.70 Air injected into a feeding tube can be auscultated when the feeding tube is positioned in the lung, esophagus, duodenum, or proximal jejunum, and only 34.4% of experienced nurses can accurately identify gastric placement when listening to recorded sounds of air being injected into feeding tubes.56
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Accurately verification of placement of feeding tubes is necessary to avoid complications. There are a variety of different methods for verifying placement of enteral feeding tubes in newborns including gastric secretion aspiration, epigastric region auscultation, checking aspirated secretion’s pH, pepsin, trypsin and bilirubin, secretion colour, presence of CO2 test, acid test with litmus paper, reading diaphragm’s electrical activity, electromagnetic tracing and the use of indigo carmine at 0.01%56 

A recent survey among NICU nurses has shown that 98% of nurses use auscultation of a ‘whoosh’ sound and 83% use aspiration of gastric contents to verify gastric feeding tube placement. Only 5% of neonatal nurses used pH indicators for verification of gastric placement.57 

Radiograph - abdominal radiographs are considered as “gold standard” for verifying placement of feeding tubes, but the risks of radiation exposure, availability of portable x-ray machine and handling of infants often limit the use of radiographs.58 Several studies used abdominal radiographs to check the accuracy of additional methods for verifying placement since it is the gold standard.59,60

Moreover, abdominal radiography does not define the position of the gastro-esophageal junction and the pylorus, which are critical landmarks in ensuring the correct feeding tube location and cannot be used in real time during tube placement.61

pH analysis 
A pH analysis of fluid aspirated from feeding tubes to verify the placement is based on the fact that the pH of fluid aspirated from different areas of the body varies. One observational and 3 descriptive studies were identified which investigated the ability of pH analysis to verify gastric feeding tube placement in neonates. 

In a descriptive study, Metheny 1999 examined 90 aspirates taken immediately prior to a radiograph confirming gastric feeding tube placement in 39 critically ill infants and reported that aspirates had a mean pH of 4.21 (range: 1.24-8.85); more specifically, 43% of aspirates had a pH less than 4; 40% of aspirates had a pH between 4 and 5.99; and 17% had a pH greater than 6.62 

Freer 200563 described the pH of 104 feeding tube aspirates from 39 critically ill infants and found that 63% of aspirates had a pH of 4 or less, 18% had a pH of 5, 16% had a pH of 6, and 4% had a pH greater than 7. Aspiration was unsuccessful in 7% of attempts and aspirates had a higher pH if they were from infants less than 28 weeks’ gestation or from infants who received frequent feedings. Because radiologic verification of feeding tube placement was not performed, whether or not aspirates were actually obtained from the stomach is unknown. 

Meert 201564 studied the pH of 54 aspirates taken within 1 hour of a radiograph confirming gastric feeding tube placement in critically ill infants and found that 90% of gastric aspirates had a pH of 5.5 or less; however, the pH varied if the infant had recently received a feeding (mean pH = 5.27), was on a gastric acid inhibitor (mean pH = 6.89), had recently received a feeding and was on a gastric acid inhibitor (mean pH = 4.86), or had neither recently received a feeding nor was on a gastric acid inhibitor (mean pH = 3.43). 

Nyqvist 200565 used litmus paper, which indicates when fluid has a pH less than 7, to determine the pH of feeding tube aspirates. Thirty-seven percent of aspiration attempts were unsuccessful and 97% of aspirates had a pH less than 7. However, in this study, verification of gastric placement of feeding tubes was not confirmed through radiographic evaluation. Because fluid from the stomach, intestines, or respiratory system may have a pH of 7, litmus paper has a doubtful role to verify feeding tube placement. 

Detection of carbon dioxide (CO2)
The presence of CO2 in feeding tube indicates its position within the respiratory system and this method has been studied in both adults and children.66 Although a lack of CO2 in the feeding tube may preclude placement in the respiratory system, the presence of CO2 does not determine whether or not the feeding tube mistakenly resides in either the esophagus or the intestine. Two techniques have been tried to measure feeding tube CO2 levels, capnometry, which provides continuous analysis of CO2 levels at the feeding tube hub and colorimetry, which signifies the presence of CO2 via colour change on an indicator placed at the feeding tube hub. While capnometry is a more accurate way to measure CO2 levels, colorimetry is more easily performed at the bedside.29 One small observational study investigated the use of capnometry in 7 premature infants and reported a positive CO2 reading in all endotracheal tubes; in addition, no CO2 was present in any of the feeding tube placed in the stomach.67 

Aspiration of feeding tubes and injection of air
Pulling back on a feeding tube to assess the colour and presence of aspirates is considered an unreliable indicator of its placement because straw-coloured fluid can be aspirated from a feeding tube inadvertently placed in the respiratory system.68 In addition, up to 63% of aspiration attempts are unsuccessful, which significantly reduces the reliability of this technique.69 

Following an unsuccessful aspiration attempt, it is recommended that nurses either wait 15 to 30 minutes before reattempting aspiration or replace/reposition the feeding tube and reattempt aspiration.56 However, only 16% of neonatal nurses comply with these recommendations.57

Injecting air into a feeding tube and listening for a whoosh sound over the stomach are also an unreliable indicator of feeding tube placement.70 Air injected into a feeding tube can be auscultated when the feeding tube is positioned in the lung, esophagus, duodenum, or proximal jejunum, and only 34.4% of experienced nurses can accurately identify gastric placement when listening to recorded sounds of air being injected into feeding tubes.56
	


	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

	Diagnostic accuracy studies
Three studies evaluate diagnostic accuracy of correctly positioned tubes compared to radiological examination.71, 72, 73 However, Westhus 200471 evaluated diagnostic accuracy in identifying correctly positioned tubes while Ellett 200572 and Ellett 201473 evaluated diagnostic accuracy to identify incorrectly positioned tubes. Due to this methodological variation, comparison of values between the three studies was not possible.

Westhus 200471, investigating the accuracy of correctly positioned tubes found that the use of pH evaluation along with colour evaluation is the safest technique to confirm correct positioning, considering pH <6.0 and translucent greenish and brownish colours. 

Two studies conducted diagnostic accuracy tests for incorrect positioning of the tube.72, 73. The indicator with the highest positive predictive value (PPV) was found to be absence of aspirated secretion (66.7%). The second most important indicator was the pH test, with a positive predictive values ranging from 20 to 25%. The accuracy of capnography in identifying incorrect positioning of the feeding tubes cannot be confirmed as there were no feeding tube placement in the respiratory tract. However, it is possible to detect the presence of CO2 in the oral cavity, oropharynx, esophagus and stomach.74 

The evaluation of the presence of bilirubin was not a reliable indicator to identify incorrect positioning, since it did not predict tubes positioned in the duodenal portion.

The use of electromagnetic tracing device and evaluating electrical activity in the diaphragm showed good precision and diagnostic accuracy. The major advantage of these techniques was the possibility of real-time path correction during tube passage, as well as avoiding exposure to radiation. However, the sample size was less and mostly involved pediatric patients which made generalizations difficult. Moreover, both the techniques were very expensive.75

One study investigated administration of an indigo carmine solution (sky blue) to check the positioning of the feeding tube.76 The initial installation of feeding tube was verified by radiological imaging, and subsequent exchanges were performed every three weeks. At the time of each change before the tube was removed, the techniques for verifying the presence of gastric secretion and pH were used to confirm the positioning. 

Bedside ultrasonography - Bedside ultrasonography can confirm feeding tube location in patients in the pediatric intensive care unit when performed by a radiologist.77 Presently, bedside USG machines are ready availability in most ICUs, without a risk of radiation exposure, and at a lower cost.78 A recent study prospectively evaluated the efficacy of bedside USG by critical care physicians to determine feeding tube location in neonates79 in 51 infants with mean gestational age of 34 ± 4.9 weeks. The study documented that bedside USG could determine the location of feeding tube correctly with a sensitivity of 92.2%. The location of the feeding tube could not be determined by bedside USG in four neonates (7.8%). In one infant, the feeding tube was positioned in the esophagus, as determined both by bedside USG and radiography. The authors concluded that bedside USG is a promising diagnostic tool to verify the location in neonates, eliminating the need for abdominal radiography.
	


	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

	Diagnostic accuracy studies for confirmation of position of feeding tube 

1. Metheny 199954

Descriptive; 39 newborns 

pH, Pepsin, Trypsin, Bilirubin and colour of the secretion of 88 tubes correctly positioned in the stomach 

pH 4.32(±0.2); Pepsin 60.4(±6.3); Trypsin 6.8 (±1.4); Bilirubin 0.35 (±0.1). Colour of the secretion: 68.2% off white; 22.7% greenish; 4.5% translucent; 2.3% brown. 2.3% yellowish. 

pH, trypsin and bilirubin values are similar to those described in the literature for the adult population, while the pepsin value found in newborns is much lower. 

Small sample.

2. Westhus 200471

Descriptive; 56 children, between newborns and up to 14 years of age 

pH (<6.0), Pepsin (>20), Trypsin (<50) and secretion colour 

Sensitivity, specificity, PPV and NPV of pH was 77.6%, 85.7%, 97.4% and 35.2%, respectively.

Sensitivity, specificity, PPV and NPV of pepsin was 69.4%, 71.4%, 94.4% and 25%, respectively.

Sensitivity, specificity, PPV and NPV of trypsin was 90%, 71%, 96% and 50%, respectively.

Sensitivity, specificity, PPV and NPV of colour was 92.5%, 71.4%, 94.4% and 62.5%, respectively.

Sensitivity, specificity, PPV and NPV of pH and colour was 70%, 100%, 100% and 36.8%, respectively.

Highest diagnostic accuracy was observed with pH 4.1(±3.2); Pepsin 215.4 (±32.0); Trypsin 10.6 (±2.9). The colours that were identified as gastric positioning were: whitish, translucent, greenish and brownish. 

It was not specified how many newborns participated in the sample. The value of Pepsin was high because it contained many children in the sample of 1 year (42%). 

3. Ellett 200572

72 participants, 3 d-7 y

Aspirate was obtained in 94.4% of subjects 

pH was not affected by acid inhibitors (P = 0.61) 

pH ≤5 correctly predicted 85% accuracy for gastric placement.

pH (5.0 limit), Bilirubin (5mg/ dl limit) and Capnography, compared to radiological examination 

Sensitivity, specificity, PPV and NPV of pH was 53.9%, 61.8%, 25% and 85%, respectively.

Sensitivity, specificity, PPV and NPV of bilirubin was 0%, 96.6%, 0% and 96.6%, respectively.

No tubes were present in the respiratory tract (according to the radiological examination). The CO2 reading was 0mmHg in 71 samples, and it was 2mmHg in only once. 

No power analysis for sample size

Cut-offs of pH = 5 chosen from the latest published value

4. Nyqvist 200565

Descriptive; 60 newborns, 2970 tube feeds with 1840 aspirates

Acidity test using litmus paper 

A positive pH reaction occurred in 97% with volumes of 0.01-22 ml.
97% Positive tests, 3% Negative tests. 

No comparison was made with another method.

Litmus paper is limited for pH assessment because it only classifies the secre​tion as acidic or alkaline. 

5. Ellett 200767

Descriptive; 7 premature infants, 2-60 d, 25-20 week GA

All NG/OG tube readings were zero, indicating

Non respiratory placement

NG/OG tube placement was confirmed via radiography following capnography

Small sample size

Demonstrated the effectiveness of

capnography in confirming

non-respiratory placement of the NG/OG tube but not useful in determining where outside the respiratory tract the tube is placed

6. Green 201175

Descriptive, with case se​ries; 20 children 

Catheter with embedded electrodes (EAdi) to evaluate the electrical activity of the diaphragm 

Gastric insertion of EAdi, connected to the Servo- mechanical ventilation de​vice at its proximal end (Maquet Critical Care, Solna, Sweden) allows reading of the electrical activity of the diaphragm during insertion and positioning of the catheter. The EAdi device allowed for correctly identifying the placement of all tubes, when compared to the radiological examination.

Small sample. High catheter cost. 

7. Powers 201180

Descriptive; 194 participants, between newborns and up to 102 years of age (12 <1 year of age) 

Electromagnetic device (EMPD) compared to two radiological examination images 

Among the pediatric patients, the EMPD presented 99.4% agreement with the first radiological examination (simple) and 100% with the second (con​trast). 19 incorrect positions in the respiratory tract were avoided in the total sample with the use of EMPD, 4 of them in pediatric patients. 

Small sample of pediatric patients. Specific training is required to read the EMPD result. 

8. Gilbert 201274

Descriptive; 60 participants,

newborn to 18 year

Measuring CO2 via capnometry during blind NG/OG tube placement in children is effective in detecting

inadvertent placement into the lung 

100% accuracy in detecting CO2, however CO2 can be detected outside the airway, for example if the child cries during tube introduction. 

Sample selected by convenience. 

9. Ellett 201473

Descriptive; 276 children, between newborns and up to 17 years old (173 new​borns) 

pH (5.0 limit for fasted chil​dren and 6.0 for fed infants), 

Bilirubin, Capnography, 

Gastric secretion color, Gas​tric secretion consistency, 

Absence of gastric residue 

Sensitivity, specificity, PPV and NPV of pH >5.0 was 8.7%, 92.2%, 20.0% and 81.7%, respectively.

Sensitivity, specificity, PPV and NPV of pH >6.0 was 0%, 89.5%, 0% and 89.5%, respectively.

Sensitivity, specificity, PPV and NPV of gastric residual was 34.9%, 94.8%, 66.7% and 83.1%, respectively.

Sensitivity, specificity, PPV and NPV of color was 60.0%, 17.5% and 83.9%, respectively.

White, green and bronze colors may indicate correct tube placement. 

Secretion consistency did not prove useful for the positioning assessment. 

It was not possible to evaluate Bilirubin and CO2, since they did not present variability. 

Difficult to make CO2 conclusions, as no suspect respiratory misplacement occurred.

Inability to obtain aspirate is a superior method for identifying when the NG/OG tube is placed in the

stomach or not compared with pH, bilirubin, and CO2 (sensitivity 34.9 and PPV 66.7%)

Draws upon data from a larger randomized controlled trial

Small sample size in some

categories

Some data breakdown for neonate vs. children >1-mo old

10. Imamura 201476

Descriptive; 44 newborns 

Sky blue method (indigo carmine) for gastric tube exchange 

Administration of 0.01% indigo carmine solution immediately prior to the ex​change procedure. Positioning is considered correct when it is possible to as​pirate bluish secretion through the new tube. 94.4% showed a blue solution result. 

No comparison was made with another method. 

The long-term effects of the use of indigo carmine are not known.

11. Meert 201564

Descriptive; 54 newborns 

pH test in situations with and without the use of gastric secretion inhibitors, in fasting and fed newborns 

Regardless of the use of gastric secretion inhibitors and whether newborns were fasting or not, pH was <5.5 in 90% of cases where the tube was correctly positioned in the radiological evaluation. 

Small sample selected by convenience. 

12. Lyman 201681

Descriptive; 63 institutions (1,191 children using gas​tric or enteral tube, 

between newborns and up to 14 years) 

Description of the technique used to verify tube place​ment, according to the team’s responses to the question​naire 

First choice techniques in the investigated institutions: inspection of the secre​tion (n=21), auscultation of the epigastric region (n=18), measurement of the tube (n=8), pH (n=10), X-rays (n=6). 

Sample selected by convenience, low reliability of the data collected as they were self-reported by the institutions.
	


	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

	Existing international guidelines
The National Patient Safety Agency in the United Kingdom recommends using pH (with an upper pH limit of 5.5) to verify gastric placement in neonates. No routine radiograph has been advocated due to risks with radiation exposure. Auscultation, respiratory distress, or monitoring of bubbling from the NG/OG tube are not recommended.82

The Royal Children’s Hospital Melbourne Australia (https://www.rch.org.au/rchcpg/hospital_clinical_guideline_index/Enteral_feeding_and_medication_administration/) advocates checking the position of NG /OG tubes prior to accessing for any reason and it must be ensured that the tube is located in the stomach as coughing, vomiting and movement can move the tube out of its correct position. The points of checking listed as: prior to each feed, before each medication or putting anything down the tube, if the infant has vomited and 4 hourly if the neonate is receiving continuous feeds. 

To establish correct tube position, nursing staff should ensure secure taping, observe and document the position marker on NG/OG compared to initial measurements (already documented) and obtain a gastric aspirate. The infant should also be observed for any signs of respiratory distress.

pH test indicators have been considered as the method of choice to correctly verify the position of NG/OG tube. A minimum of 0.5 – 1 mL of gastric content should be aspirated considering the “dead space” of the NG/OG tube. A reading between 0-5 in pH indicator strips should be obtained and documented to confirm intra-gastric position of the feeding tube.

Minnesota Children’s https://www.childrensmn.org/educationmaterials/childrensmn/article/15553/nasogastric-tube-feeding/ also advocates for pH testing to confirm tube’s position. However, a pH of less than 6 is indicated for verification of proper placement.
	


	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

	Cost is variable, aspiration of gastric contents and use of pH strips may not be very costly, but other methods may incur high cost.
	


	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

	Cost is variable, aspiration of gastric contents and use of pH strips may not be very costly, but other methods may incur high cost. 
	


	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 is variable, aspiration of gastric contents and use of pH strips may not be very costly, but other methods may incur high cost. 
	


	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

	Checking of gastric contents before each feeding is important, as provision of feeding/medication without checking proper position
	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	The nature of intervention to detect position of feeding tube is highly variable across units.
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	The nature of intervention to detect position of feeding tube is highly variable across units. 
	



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

	Checking of position of feeding tube (NG/OG) before each feeding is recommended. However, the nature of intervention to detect position of feeding tube is highly variable across units. Though most of the nursing staffs would prefer to check the marking on the tube (noted and documented at the time of insertion), secure taping, aspiration of contents for color and amount and pushing of air to auscultate a 'whoosh' sound over stomach, none of these methods are evidence based.

The gold standard of detection of feeding tube tip used in adults and children is an abdominal x-ray but repeated x-ray is not advisable in neonates. 

Detection of acidic pH using reagent strips is a low-cost well-studied method advocated in most of the international guidelines for verifying the position of feeding tubes in stomach. However, there is discrepancy in acceptable limit for pH detection (most studies mention <5). Moreover, milk feedings, use of enteral medications and use of H2 blockers may alter the readings.

	


	Justification

	The only reliable technique agreed among the studies is that an x-ray, when performed properly and interpreted correctly, is the most accurate method to verify the position of feeding tube accurately. There have also been inconsistencies regarding radiologic evaluation of feeding tube positioning and definition of correct gastric placement. While several studies radiologically evaluated feeding tube placement immediately following insertion, others did not specify when radiologic evaluation occurred. However, repeated x-rays cannot be recommended as first-line use in neonates, its use can be reserved only for high risk cases with diagnostic dilemma.

Most of the studies assessed pH analysis of feeding tube aspirates and carbon dioxide monitoring of feeding tubes to verify gastric feeding tube placement in neonates. However, insufficient evidence exists to support either technique for practice. Most of the studies included all age groups, adults, children and neonates. Although a pH of 5 or less is used to indicate gastric positioning in adults and children, the relationship between gastric FT placement and pH level in neonates is not well defined and is affected by both gestational and chronological age, influence of feeds and medications. Gastric pH is higher in infants less than 1 month of age, and it does not reach adult levels until infants reach 3 to 4 months of age. Although premature infants produce gastric acid, the effect of gestational age on gastric acidity is not well defined and may impact gastric pH levels. Moreover, swallowed amniotic fluid increases gastric pH, which may be particularly important since feeding tubes are often inserted immediately following delivery when large amounts of amniotic fluid are often present in the stomach. The frequent use of histamine 2 receptor blockers and proton-pump inhibitors for gastro-esophageal reflux as well as alkaline-based milk feeds may also alter gastric pH.56, 64 Future well designed RCTs are needed with variables such as feeding regimes, gastric pH altering medications, and infants of different gestational and chronological ages in order to elucidate the ability of pH to verify gastric feeding tube placement in neonates.

Although no research has examined aspiration of feeding tubes and injecting air into a feeding tube for a whoosh sound in neonates, studies of these methods in both adults and children indicate that they should no longer be used in infants.56
In coming ages USG detection of feeding tube can be taken up as a quick bedside option in NICU settings in presence of trained neonatologists.


	Subgroup considerations

	



	Implementation considerations

	



	Monitoring and evaluation

	



	Research priorities

	Most of the studies using various methods to detect the accurate positioning of feeding tubes are descriptive diagnostic accuracy studies. Good quality clinical trials are needed to identify a low cost strategy which can be used in all setting. 


	Question

	Should Erythromycin vs. Placebo/No erythromycin be used for feed intolerance in preterm infants as a rescue therapy?

	Population:
	Preterm infants with feed intolerance (as a rescue therapy)

	Intervention:
	Erythromycin

	Comparison:
	Placebo/No erythromycin

	Main outcomes:
	Time to reach full enteral feeds - Low dose; Time to reach full enteral feeds - High dose; Time to reach full enteral feeds - > 32 weeks, high dose only; Days to regain birth weight - High dose; Length of hospital stay - Low dose; Length of hospital stay - High dose; Length of hospital stay - > 32 weeks high dose only; Sepsis - Low dose; Sepsis - High dose; Sepsis - < 37 weeks high dose only; NEC - Low dose; NEC - High dose; NEC - < 37 weeks high dose only; Death - Low dose; Death - High dose; Death - < 37 weeks high dose only; Cholestasis - Low dose; Cholestasis - High dose; Cholestasis - < 37 weeks high dose only; Daily weight gain - Low dose; Daily weight gain - < 37 weeks high dose only.

	Setting:
	Level 2 and Level 3 neonatal care setup 

	Perspective:
	Health care provider

	Background:
	Feeding intolerance is a common problem in preterm infants admitted in intensive care units. Its prevalence varies from 5-30% across various gestations. Because of repeated episodes of feed intolerance, the advancement of enteral feeds is delayed and it often leads to prolonged use of parenteral nutrition, which predisposes the infants to nosocomial infections, hepatic dysfunction, and prolonged hospitalization. These episodes of feed intolerance may be due to gut pathology or by virtue of immaturity. In these cases, the prokinetics may improve the gut motility and may help in enteral feeding. The physiologic studies have shown that in preterm infants (<32 weeks gestational age) the propagative phase III of the MMC in the duodenum is lacking and this functional immaturity predisposes them to feed intolerance. Erythromycin has been used as a prokinetic in varying doses. Broadly two dose regimens are used, low dose (3-12 mg/kg/day) and high dose (> 12 mg/kg/day). Physiologically, low dose triggers MMC contractions in infants > 32 weeks only and the higher dose (> 12 mg/kg/day) stimulates antral contractions at all ages. Various randomized trials have been done to assess the role of erythromycin as rescue therapy in feed intolerance, however, the conclusive evidence for its use (regarding best dose, gestation and the effect size) is lacking.


	Conflict of interests:
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Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Feeding intolerance is a common problem in preterm infants admitted in intensive care units. Its prevalence varies from 5-30% across various gestations. Because of repeated episodes of feed intolerance, the advancement of enteral feeds is delayed and it often leads to prolonged use of parenteral nutrition, which predisposes the infants to nosocomial infections, hepatic dysfunction, and prolonged hospitalization. These episodes of feed intolerance may be due to gut pathology or by virtue of immaturity. In these cases, the prokinetics may improve the gut motility and may help in enteral feeding. The physiologic studies have shown that in preterm infants (<32 weeks gestational age) the propagative phase III of the MMC in the duodenum is lacking and this functional immaturity predisposes them to feed intolerance. Erythromycin has been used as a prokinetic in varying doses. Broadly two dose regimens are used, low dose (3-12 mg/kg/day) and high dose (> 12 mg/kg/day). Physiologically, low dose triggers MMC contractions in infants > 32 weeks only and the higher dose (> 12 mg/kg/day) stimulates antral contractions at all ages. Various randomized trials have been done to assess the role of erythromycin as rescue therapy in feed intolerance, however, the conclusive evidence for its use (regarding best dose, gestation and the effect size) is lacking. Looking at the magnitude of the problem, it is a high priority problem,
	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	We included randomized trials only. We divided the population into < 32 weeks and > 32 weeks preterm infants. This division is important as per the physiology and MOA of erythromycin. Also, we analysed all the outcomes based upon the dose administration. As previously explained that the mechanism of the low and high dose is different, it will be inappropriate to combine the studies of low dose and high dose. Physiologically, the low dose should work beyond 32 weeks only.

Our critical outcomes were sepsis, NEC, and death rate. 

For < 32 weeks, there were 3 RCTs for high dose and 1 for low dose. 

The low dose does not have any impact on sepsis, NEC or death (moderate-quality evidence, downgraded due to imprecision).

The high dose also does not have any impact on sepsis, NEC (low-quality evidence, downgraded due to serious risk of bias and imprecision). There is moderate-quality evidence that high dose erythromycin does not have any impact on the mortality rate (moderate-quality evidence, downgraded due to imprecision). 

For more than 32 weeks of population

There was no difference between the sepsis, NEC and mortality rates among the erythromycin versus the placebo group (low to moderate quality).

There is very low-quality evidence (downgraded due to serious risk of bias and extreme heterogeneity of 76%) that high dose erythromycin in infants less than 32 weeks, helps in reaching full enteral feeds earlier by 6.82 days (95 % CI 5.37- 8.28). For any other positive outcome, there was no advantage of erythromycin over placebo.

There is concern about the TPN related cholestasis secondary to prolonged use of TPN in infants with frequent feed intolerance. There is low-quality evidence (downgraded due to very serious risk of bias due to variation in the definition of cholestasis and lack of blinding for assessing outcome in some trials) that the use of high dose erythromycin in less than 32 weeks infants leads to 50% reduction in the risk of cholestasis. There are concerns about the emergence of antibiotic resistance against erythromycin. Although there was no difference in the sepsis rates among the two groups, this aspect has not been addressed well in the trials.83
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	We included randomized trials only. We divided the population into < 32 weeks and > 32 weeks preterm infants. This division is important as per the physiology and MOA of erythromycin. Also, we analysed all the outcomes based upon the dose administration. As previously explained that the mechanism of the low and high dose is different, it will be inappropriate to combine the studies of low dose and high dose. Physiologically, the low dose should work beyond 32 weeks only.

Our critical outcomes were sepsis, NEC, and death rate. 

For < 32 weeks, there were 3 RCTs for high dose and 1 for low dose. 

The low dose does not have any impact on sepsis, NEC or death (moderate-quality evidence, downgraded due to imprecision).

The high dose also does not have any impact on sepsis, NEC (low-quality evidence, downgraded due to serious risk of bias and imprecision). There is moderate-quality evidence that high dose erythromycin does not have any impact on the mortality rate (moderate-quality evidence, downgraded due to imprecision). 

For more than 32 weeks of population

There was no difference between the sepsis, NEC and mortality rates among the erythromycin versus the placebo group (low to moderate quality).

There is very low-quality evidence (downgraded due to serious risk of bias and extreme heterogeneity of 76%) that high dose erythromycin in infants less than 32 weeks, helps in reaching full enteral feeds earlier by 6.82 days (95 % CI 5.37- 8.28). For any other positive outcome, there was no advantage of erythromycin over placebo.

There is concern about the TPN related cholestasis secondary to prolonged use of TPN in infants with frequent feed intolerance. There is low-quality evidence (downgraded due to very serious risk of bias due to variation in the definition of cholestasis and lack of blinding for assessing outcome in some trials) that the use of high dose erythromycin in less than 32 weeks infants leads to 50% reduction in the risk of cholestasis. There are concerns about the emergence of antibiotic resistance against erythromycin. Although there was no difference in the sepsis rates among the two groups, this aspect has not been addressed well in the trials.83
	


	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

	For most of the outcomes, there is moderate to low quality evidence that there is no major benefit or harm of using any dose of erythromycin. 

For high dose, there is very low-quality evidence that it helps in reaching full enteral feeds early and low-quality evidence that it helps in reducing cholestasis. 
	


	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

	Some might give more value to the time to reach full enteral feed and may prefer a higher dose, without giving much importance to other outcomes. But there is a lot of heterogeneity in the studies for many outcomes (time to reach full feeds) the results may be variable in various populations. 
	


	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

	Apart from time to reach full enteral feeds and cholestasis, there is no difference between intervention and placebo. Looking at the level of heterogeneity and variability in the definition of full feeds and cholestasis, the intervention cannot be recommended
	


	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

	None of the included studies did cost versus benefit analysis. Erythromycin use will incur direct (drug cost) as well as a possible indirect cost (drug resistance is possible). However, by reducing the duration of IV fluids or PN it may help in saving the overall cost. There is need of studies on this aspect
	


	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

	

	


	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

	

	


	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 suggested in subgroup analysis, if at all the drug is useful, it should be used in the high dose and in infants < 32 weeks. The evidence is very little for > 32 weeks and it does not favor its use that subgroup. 
	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	It will vary based upon the importance given to very little benefits and the fear of unknown adverse effects (like drug resistance, hypertrophic pyloric stenosis). 
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	It is available as oral syrup and can be administered easily without any adverse effects.
	



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

	Based upon the existing evidence the panel recommends that erythromycin should not be used routinely for the treatment of feed intolerance. If at all it is used, the higher dose (> 12 mg/kg/day) is preferred that too in infants < 32 weeks only. 

	


	Justification

	Overall justification
There is very low-quality evidence for only one important outcome (time to reach full enteral feeds). For rests, there is no difference between intervention and placebo. Previous guidelines, as well as Cochrane, also does not recommend its routine use.

Detailed justification
Problem
The problem is a priority.

Desirable Effects
Very small that too with very low certainty.

Undesirable Effects
Though not seen in trials there are concerns about the emergence of drug resistance and hypertrophic pyloric stenosis

Certainty of evidence
Low to very low

Resources required
It will incur drug cost but on the other hand, will save the expenditure on PN

Cost effectiveness
There are no studies 


	Subgroup considerations

	Only high dose is effective and that too in infants < 32 weeks of gestation


	Implementation considerations

	



	Monitoring and evaluation

	There is a need for monitoring for the adverse effects of the drug


	Research priorities

	



	question

	Should Human milk fortification vs. No fortification be used for supplementing feeding in LBW infants?

	Population:
	Supplementing feeding in LBW infants

	Intervention:
	Human milk fortification

	Comparison:
	No fortification

	Main outcomes:
	Weight gain g/kg/day; Height cm/week; Head circumference increase cm/week; Neurodevelopment MDI at 18 months; NEC;

	Setting:
	NICU

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Very low birth weight (VLBW) preterm infants fed exclusively breast milk cannot match intrauterine growth patterns and may end up with extra-uterine growth restriction.

International consensus guidelines state that "standard" volumes (about 150 to 180 mL/kg/d) of breast milk do not provide the recommended amount of energy (110 to 135 kcal/kg/d) or protein (3.5 to 4.5 g/kg/d) to meet the metabolic needs of preterm infants4,84
Fortifiers increase nutrient intake and are expected to improve both growth and neurodevelopmental outcomes

Fortifiers are intended to be mixed with expressed breast milk with the aim of achieving about 10% nutrient enrichment while maintaining optimal protein‐to‐energy ratios to promote lean mass growth.

Feeding preterm infants with human milk fortified with energy and protein (as well as minerals and other nutrients) may be expected to promote nutrient accretion and growth (increase in weight, length and head circumference). Higher levels of nutrient intake during this critical period may be especially important for infants who are not able to consume larger quantities of milk, who have slow growth or who have ongoing additional nutritional and metabolic requirements.4 
	

	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Fortifiers are intended to be mixed with expressed breast milk with the aim of achieving about 10% nutrient enrichment while maintaining optimal protein‐to‐energy ratios to promote lean mass growth. Multi‐nutrient fortification may be especially important for infants who receive donated (donor) expressed breast milk, which contains lower levels of protein, energy and mineral

Feeding preterm infants with human milk fortified with energy and protein (as well as minerals and other nutrients) may be expected to promote nutrient accretion and growth (increase in weight, length and head circumference). Higher levels of nutrient intake during this critical period may be especially important for infants who are not able to consume larger quantities of milk, who have slow growth or who have ongoing additional nutritional and metabolic requirements4

The risk of adding fortifiers is of milk intolerance and risk of NEC and has not been shown of significance in the above studies though the quality of evidence is low. 
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Fortifiers are intended to be mixed with expressed breast milk with the aim of achieving about 10% nutrient enrichment while maintaining optimal protein‐to‐energy ratios to promote lean mass growth. Multi‐nutrient fortification may be especially important for infants who receive donated (donor) expressed breast milk, which contains lower levels of protein, energy and mineral

Feeding preterm infants with human milk fortified with energy and protein (as well as minerals and other nutrients) may be expected to promote nutrient accretion and growth (increase in weight, length and head circumference). Higher levels of nutrient intake during this critical period may be especially important for infants who are not able to consume larger quantities of milk, who have slow growth or who have ongoing additional nutritional and metabolic requirements.4

The risk of adding fortifiers is of milk intolerance and risk of NEC and has not been shown of significance in the above studies though the quality of evidence is low. 
	


	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

	Feeding preterm infants with human milk fortified with energy and protein (as well as minerals and other nutrients) may be expected to promote nutrient accretion and growth (increase in weight, length and head circumference). Long term follow up to 18 months done in couple of trials included in meta-analysis did not show significant difference in weight gain and length hence lowering the certainty of evidence. But immediate increase in weight and head circumference has been demonstrated.85 
	


	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

	The main outcomes with regards to fortification is accepted as standard with respect to weight gain, neurodevelopmental outcome and risk of NEC
	


	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

	Though below evidence might highlight the disadvantages of using fortified milk, there are no other alternatives available for catch up growth to avoid Extra uterine growth retardation . Potentially addition of fortifier could increase nutrient density and osmolarity of breast milk might interfere with gastric emptying and intestinal peristalsis, resulting in feed intolerance or increasing the risk of necrotising enterocolitis. Several cases of sub acute bowel obstruction due to impaction with "milk curd" have been reported in very preterm infants fed with multi‐nutrient fortified expressed breast milk, putatively due to the high calcium content causing fat malabsorption. Investigators have been concerned that rapid growth with accelerated weight gain during this critical early phase might be associated with altered fat distribution and related 'programmed' metabolic consequences that may increase long‐term risks of insulin resistance and hypertension. 

Given the low quality evidence the above factors should be only taken into consideration and should be individualised to each baby being considered for fortification. 
	


	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

	Given the low cost of adding fortifier and resulting decrease in length of stay due to accelerated weight gain observed in the trials resulting in cost savings and early discharges, the resources required are low. The nurses and parents do not need high level training in addition of the fortifier to the milk.
	


	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

	The objective of fortification is to increase the concentration of nutrients to the levels that at the recommended feeding volumes (135–200 ml/kg/d) preterm infants receive amounts of all nutrients that meet requirements. Nutrient requirements of preterm infants are defined as intakes that enable the infant to grow at the same rate as a fetus

The main reason for ongoing protein under nutrition despite HM fortification is that the STD regimen is based on assumptions about the protein content of the milk. Usually the assumed protein concentration by the manufacturers is 1.4–1.5 g/dl which only occurs during the first 2–3 weeks of lactation. HM protein concentration decreases with the duration of lactation and drops to around 1 g/dl by week 4–6 (43, 91). Thus, the protein intake would be inadequate most of the time throughout the fortification period
	


	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

	Better linear growth and early gains in fat-free body mass have been found to be associated with improved neurodevelopment in VLBW preterm infants. Thus, optimization of the nutritional care for the preterm infants has a key role in improving neurodevelopmental outcomes and has become a priority.
	


	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

	All LBW infants would be benefited
	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	A final major limitation of this review is that most included trials were undertaken at healthcare facilities in high-income countries, and none in community settings or low-income countries. Reported evidence therefore may be of limited use to inform care practice in the resource-limited settings where most preterm and low birth weight infants are cared for globally 
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	Milan EMBA/ESPGHAN/AAP Joint Meeting Consensus recommends fortifying HM for preterm infants with a birth weight <1,800 g and when milk volume reaches 50-100 ml/kg/day
	



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 recommend cautious interpretation and application of these findings. Although meta-analyses indicate that multi-nutrient fortification increases rates of growth, typical effect sizes are very mod- est. Over the course of four weeks, multi-nutrient fortification for a very preterm infant weighing 1 kg at birth would result in an extra 50 g of weight gain, 7 mm of length gain and 3 mm of head circumference gain. As well as uncertainty about the clinical importance of these small effects on hospital growth rates, considerable uncertainty remains about longer-term impact on growth or development.

Though the above evidence is not of high quality, to prevent EUGR, which is associated with poor neurocognitive outcome, and to avoid specific nutrient deficiencies, nutrient fortification of HM is recommended. The protein requirement of growing preterm infants is between 3.5 and 4.5 g/kg/day. Feeding with 150 mL/kg/day of unfortified EBM (often considered full enteral feeding) provides only about 1.8 g/ kg/day of protein

Standard fortification is initiated usually when the fed milk volume is 50–100 ml/kg. Milan EMBA/ESPGHAN/AAP Joint Meeting Consensus recommends fortifying HM for preterm infants with a birth weight <1,800

	


	Justification

	Multi-nutrient fortification of human milk is associated with small, short-term increases in weight gain and in linear and head growth. No evidence suggests that these short-term gains in growth lead to any long-term effects on growth or development. Investigators reported no increase in adverse effects among infants who received multi-nutrient fortifiers. 

A recent systematic review within the Cochrane collaborative project aimed to determine whether multinutrient fortification of human breast milk improves important growth and developmental outcomes as compared with unfortified breast milk in preterm infants without increasing the risk of adverse effects, such as feeding intolerance or necrotizing enterocolitis (NEC).4 This systematic review identified 14 randomized trials in which a total of 1071 infants participated. It concluded that individual trials were generally small and had weak methodology. Nevertheless, meta-analyses led to low-quality evidence that multinutrient fortification of breast milk increases in-hospital rates of growth by a mean daily weight gain of 1.81 g/kg (with a 95% confidence interval [CI] 1.23–2.40), by a mean weekly length gain of 0.12 cm (95% CI 0.07–0.17), and by a mean weekly head circumference gain of 0.08 cm/week (95% CI 0.04–0.12). The meta-analyses did not show a positive effect of fortification on developmental outcomes. There was also low-quality evidence that fortification did not increase the risk of NEC in preterm infants with a typical relative risk (RR) 1.57 (95% CI 0.76–3.23)

Evidence suggests that inadequate intake of protein is important for slow growth and it is particularly responsible for decreased fat-free mass (FFM) gains which are directly related to poor neurocognitive outcomes, hence fortification with additional protein seems logical.


	Subgroup considerations

	Early versus late fortification ( starting from early feeds to when reached 80-100 ml/kg/day )

Shah and colleagues did a randomized controlled trial of early (beginning at an enteral intake of 20 mL/kg per day) versus late fortification (beginning at an enteral intake of 100 mL/kg per day). A population of 100 VLBW (<1500 g) infants was randomized to early (n 50) and late (n 50) groups. As expected, there were small but significant differences in protein intake between groups that persisted until week 4 of the study. In spite of that, no significant differences were found in anthropometric measurements (head circumference, length, weight, or weight velocity) or feeding intolerance, NEC, Bronchopulmonary dysplasia (BPD), patent ductus arteriosus (PDA), or sepsis, although the study did not report post hoc type 2 errors, and was probably underpowered to detect small differences in effects as well as adverse effects. In a study by Sullivan and colleagues, 2 subgroups of infants were randomized to early (40 mL/kg per day) versus late (100 mL/kg per day) introduction of an HBF, and the study also did not find differences in growth, feeding intolerance, or NEC.10 It was stated only that the 2 groups did not differ between themselves, and quantitative comparisons were not reported. Nevertheless, and because of their heterogeneity, we felt that the study by Shah and colleagues and the study by Sullivan and colleagues could not be combined in a meta-analysis. It was therefore concluded from the first part of this systematic review that the limited available data do not provide strong evidence that early introduction of human milk fortification, compared late fortification, affects important outcomes

Human Milk Fortifier compared to Bovine based milk fortifier

There are limited data available and that the data do not provide strong evidence that HBF in otherwise exclusively human milk– fed preterm infants affects important outcomes. There is limited evidence that use of bovine fortifier with a combination of human milk and bovine-based preterm formula places the infant at a higher risk of NEC than use of HBF with exclusively human milk, which confirms previous observations on higher NEC risks in infants fed preterm formula as compared with human milk–fed preterm infants. However, the study design of Sullivan trial does not allow the conclusion that the use of human milk–based fortifier would reduce NEC risk as compared with bovine-based fortifier.


	Implementation considerations

	The recent systematic review with regards to early fortification and delayed fortification showed no significant impact of early feeding versus Delayed feeding on all outcomes. In conclusion, current data are limited and do not provide evidence on the optimal time to start fortification and hence we propose introduction of fortification of milk when baby reaches 50-100 ml/kg/day.

Multi-nutrient fortifiers is always preferable over any Protein/Fat/ Carbohydrate fortifier when both options are available.

There is no standard way of introducing fortifiers and can be introduced at quarter, half strength to assess the tolerance of feeds and can be progressed to full strength quickly.


	Monitoring and evaluation

	Anthropometry readings, episodes of NEC and background NEC rate should be documented before and after introduction of fortification if not done in unit previously. 




	Research priorities

	Discharge fortification is usually not undertaken and evidence can be collected for any benefits. Further research on targeted fortification would be beneficial 




	Question

	Should DHA supplementation vs. No DHA supplementation be used for LBW feeding?

	Population:
	LBW feeding

	Intervention:
	DHA supplementation

	Comparison:
	No DHA supplementation

	Main outcomes:
	Neurodevelopmental Outcome Bayley MDI Post term at 12 months; Neurodevelopment Outcome Bayley PDI post term at 12 months; weight at 12 months ; Length at 12 months ; Head circumference; Visual Acuity.

	Setting:
	NICU

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Docosahexaenoic acid (DHA) is a long chain poly- unsaturated fatty acid (LCPUFA) that has a role in the cognitive and visual development, as well as in the immune function of newborns DHA is derived from α-linolenic acid (ALA), an essential omega-3 fatty acid, through the enzyme Δ6-desaturase ALA, along with its omega-6 counterpart linoleic acid (LA), are essential fatty acids that must be obtained from the diet as the human body is unable to synthesize them.

DHA crosses the placenta with the highest fetal accretion rates of LA, AA and DHA occur in the last 5 weeks of pregnancy. Fetuses born to women who consume a typical Western diet have a DHA accretion rate of approximately 42–67 mg/day in the last trimester. Hence if born prematurely the LBW infant will not achieve target levels even if fed exclusive human milk. Following delivery, infants rely on enteral sources to meet their DHA requirement, whether through breast milk or formula. The DHA content of breast milk is correlated to maternal intake of DHA. The worldwide mean DHA con- centration of breast milk is 0.32 ± 0.22% 
	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Overall, this meta-analysis found no clear long-term benefits on visual or intellectual development. The justification for adding LCPUFA to formula is based on the rationale of mimicking the composition of human milk and not on evidence of important clinical benefits. A supplement containing a balance of n-3 and n- 6 LCPUFA is unlikely to impair the growth of preterm infants86
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	Overall, this meta-analysis found no clear long-term benefits on visual or intellectual development. The justification for adding LCPUFA to formula is based on the rationale of mimicking the composition of human milk and not on evidence of important clinical benefits. A supplement containing a balance of n-3 and n- 6 LCPUFA is unlikely to impair the growth of preterm infants86
	


	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 quality of evidence was low and the outcomes were not that statistically significant warranting introduction of the supplements
	


	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

	Any improvement in visual acuity for preterm infant as they are devoid of trans-placental transfer of DHA and AA is beneficial. But the meta-analysis could not be performed amongst the studies due to difference in way of measuring visual activity. There is uncertainty in outcomes and they cannot be generalised between both preterm infants and term infant groups
	


	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

	Though the results favour the intervention the quality of evidence is low. Theoretically DHA deficit does exist but the effects does not translate to the required effect when supplemented 
	


	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

	DHA supplementation is easier if added in premade formula or supplementing pregnant and lactating mothers. But to add supplements to babies who are exclusively mother milk fed can be challenging due to additional supplementation. 

The negligible savings though no undesirable effects are seen will make implementation as routine practice difficult.
	


	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

	The average DHA concentration in donor milk was 7.1 mg/100 ml which would provide preterm infants a DHA intake much lower than the fetal accretion rate of 42–67 mg/day in the third trimester.

Premature infants are typically deficient in DHA for several reasons including missing the in utero accumulation of DHA in the third trimester, their inability to convert precursor fatty acids to DHA in large amounts, and deficient postnatal DHA intake.

While term infants can achieve adequate DHA levels in breast milk through maternal supplementation, preterm infants struggle to overcome their DHA deficit
	


	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

	Though the cost and ease of availability is favourable, due to low quality evidence of benefits implementation would need further research.
	


	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

	Supplementing term baby formula is a different matter altogether. Supplementing preterm baby milk has so far has not gathered enough good quality evidence.
	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	Supplementing preterm LBW infants with PUFA ( DHA ) would need high quality evidence of statistically significant benefits and uniform way of testing visual acuity
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	Based on various trials on term, preterm infants and pregnant/ lactating mothers, the ideal way of supplementing the desired group is still being researched. 
	



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

	DHA is an important LCPUFA that has roles in several physiological processes including brain and visual development as well as the inflammatory process. Pre- mature infants, especially those born before 30 weeks, have been shown to have a deficit in DHA shortly after delivery for several reasons including foregoing third trimester DHA accretion, receiving enteral breast milk or donor milk feeds that are typically low in DHA, and having an increased risk of requiring prolonged TPN. Despite numerous studies evaluating the effects of DHA on development in the premature infant, there are still conflicting results on whether DHA actually improves the cognitive and visual outcomes in premature infants. 

While short-term benefits have been seen in several studies, long-term benefits are not consistent. Hence we do not recommend routine extra supplementation of DHA/LCPUFA to LBW infants and premature infants. Any measures to improve maternal intake of DHA can be considered as the results of DINO trial seems to be promising. Until then mother's own milk or Donor mother's milk should be provided on own or supplemented with fortification as deemed

	


	Justification

	Premature infants are typically deficient in DHA for several reasons, to include fetal accretion of DHA that typically occurs during the third trimester. These premature infants are reliant on enteral sources of DHA, most commonly through breast milk. The DHA content in breast milk varies in direct correlation with maternal DHA intake. 

While the studies looked at demonstrated some early benefit with DHA supplementation, this benefit was not seen once the children reached school-age.

Pregnant and lactating women should have a minimal intake of 200–300 mg of DHA per day, which is usually not achievable on an Indian diet. Hence more focus should also be on supplementing mother's diet with DHA rich foods and supplements. Due to low quality evidence on benefits of DHA supplementation, routine supplementation is not recommended until more evidence from further research is obtained


	Subgroup considerations

	Subgroups in LBW like babies on mixed feeding of breast milk and preterm formula milk were not studied. There is good evidence that supplementing DHA in formula milk at 0.32 in term babies has statistically significant results in Visual acuity and neurodevelopment ( DIAMOND study )


	Implementation considerations

	If direct supplementation of DHA is not possible, then indirect way of increasing DHA in mother's milk is to increase DHA intake in lactating mothers. But the DHA for the Improvement of Neurodevelopmental Outcome in preterm infants (DINO) trial was an Australian trial that randomized premature infants delivered at <33 weeks gestation to a high-DHA or standard- DHA diet until they reach 40 weeks corrected age. At 18 months the Mental Development Index (MDI) of the BSID-II was performed. Overall, there was no statistically significant difference between the high DHA and the standard DHA group. So still an optimal dose of supplementation in pregnant and lactating mothers is yet to be determined.


	Monitoring and evaluation

	Currently as the recommendation is not for routine supplementation is not recommended, guidelines need to be revisited when new evidence emerges. 


	Research priorities

	Though the recent Cochrane review did not show benefits of supplementing LCPUFA’s, however, the review stated that outcomes should be evaluated based on a yet to be determined optimal dose.

Future studies continue to be needed to assess the optimal DHA dosage, method of delivery (maternal supplementation, direct supplementation, IV lipid emulsions, etc.), and length of supplementation to optimize DHA intake in very premature infants.


	

	Question

Should Vitamin A supplementation vs. No vitamin A supplementation be used for LBW infants?

Population:

LBW infants

Intervention:

Vitamin A supplementation

Comparison:

No vitamin A supplementation 

Main outcomes:

Mortality before 1 month ( Intramuscular + Oral route); Mortality before 1 month - Supplementation by oral route; Chronic lung disease (oxygen use at 28 days in survivors); Death or chronic lung disease (oxygen use at 28 days); Death before 36 weeks' postmenstrual age.; Chronic lung disease (oxygen use at 36 weeks' postmenstrual age in survivors).; Neurodevelopmental impairment at 18 to 24 months.
Setting:

NICU

Perspective:

Does supplementation with vitamin A has effect on the incidence of death or neonatal chronic lung disease and long-term neurodevelopmental disability in very low birth weight (VLBW) infants compared with a control (placebo or no supplementation), and to consider the effect of the supplementation route, dose, and timing.

Background:

Vitamin A and its derivatives are essential for normal embryonic development and maintenance of differentiation in humans, and are required for wide range of functions including growth, vision, immune competence, and reproduction.87 Vitamin A deficiency results in xerophthalmia, severe anaemia, wasting, reproductive and infectious morbidity, and increased risk of mortality.88 Vitamin A deficiency is the leading cause of preventable childhood blindness and increases the risk of death from common childhood illnesses such as diarrhoea.89
Clinical trials of vitamin A supplementation in term infants, showed conflicting results: pooled effect estimate from the 11 trials did not show benefit for all‐cause mortality at six months (RR 0.98, 95% CI 0.89 to 1.07)

Vitamin A is necessary for normal lung growth and the integrity of respiratory tract epithelial cells. Preterm infants have low vitamin A status at birth and this has been associated with an increased risk of developing chronic lung disease. Vitamin A supplementation has a potential to reduce morbidity and mortality in this low birth weight infants given the inherent vitamin A deficient status and higher morbidity and mortality in LBW infants as compared with term infants. Additionally, vitamin A may mitigate the impaired lung growth associated with prematurity, ultimately improving long‐term lung function. 

Conflict of interests:

Assessment

Problem

Is the problem a priority?

Judgement

Research evidence

Additional considerations

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


Vitamin A is a group of fat-soluble compounds used by the body for regulation and promotion of growth and differentiation of many cells, including cells in the retina of the eye and the cells that line the air passages in the lungs. Preterm infants have low vitamin A levels at birth. This may contribute to an increased risk of developing chronic lung disease and hence a requirement for oxygen. It is possible that an additional vitamin A supplement may reduce complications of prematurity, including abnormal development of the retina(retinopathy), bleeding in the brain (Intraventricular haemorrhage), and damage to the gut from inflammation (necrotising enterocolitis)as well as reducing respiratory infections. Too much vitamin A is potentially harmful as it can raise intracranial pressure and cause skin and mucous membrane changes (injury or lesions), and vomiting.

Vitamin A deficiency is the leading cause of preventable childhood blindness and increases the risk of death from common childhood illnesses such as diarrhoea. 89  As LBW are known to have increased risk of infections , more likely to require hospitalisation due to respiratory and GI infections and risk of neurodevelopmental impairment, and hence Vitamin A supplementation should be reviewed if it helps to decrease above morbidity. 

Evidence provided in the review by Haider et al90 does not indicate a potential beneficial effect of vitamin A supplementation among term neonates at birth in reducing mortality during the first six months or 12 months of life. High-quality evidence indicates that vitamin A supplementation in children aged between 6 and 59 months decreases all-cause childhood mortality by 12% (risk ratio (RR) 0.88, 95% confidence interval (CI) 0.79 to 0.98).91 This review judged the overall quality of the evidence to be high for benefits of Vitamin A supplementation against overall risk of death and death due to diarrhoea. For the rest of the outcomes, the evidence as low or moderate. The World Health Organization (WHO) recommends high-dose vitamin A supplementation in infants and children of 6 to 59 months of age in areas where vitamin A deficiency is a public health problem.92
Desirable Effects

How substantial are the desirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


Cochrane review assessed the benefits and risks of vitamin A supplementation in VLBW infants. The meta-analysis of the eight eligible trials suggested a beneficial effect in reducing death or oxygen requirement at 1 month of age (RR 0.93, 95% CI 0.88 to 0.99) and oxygen requirement at 36 weeks postmenstrual age (RR 0.87, 95% CI 0.77 to 0.98).93 However, of the eight studies, only one trial used the oral route for vitamin A supplementation.94 This study did not find any significant effect on either mortality until discharge (RR 0.86, 95% CI 0.56 to 1.33) or chronic lung disease (RR 1.0, 95% CI 0.8 to 1.24) following daily oral vitamin A supplements of 5000 IU/kg in ELBW infants. The quality of evidence for both the outcomes was graded as low. With regards to outcome of retinopathy of prematurity, there was a small trend to reduced incidence of retinopathy of prematurity in the vitamin A group (typical RR 0.81, 95% CI 0.65 to 1.01)

There was a marginal reduction of the combined outcome of death or chronic lung disease (moderate-quality evidence). Although there is a statistical reduction in chronic lung disease, these findings are consistent with either a meaningful impact on chronic lung disease or a negligible impact. One trial that investigated neurodevelopmental status at 18 to 22 months of age correcting for prematurity found no evidence of benefit or harm associated with vitamin A supplementation compared to control (RR 0.89, 95% CI 0.74 to 1.08) (low-quality evidence).95 No adverse effects of vitamin A supplementation were reported, but it was noted that intramuscular injections of vitamin A were painful.

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


Cochrane review assessed the benefits and risks of vitamin A supplementation in VLBW infants. The meta-analysis of the eight eligible trials suggested a beneficial effect in reducing death or oxygen requirement at 1 month of age (RR 0.93, 95% CI 0.88 to 0.99) and oxygen requirement at 36 weeks postmenstrual age (RR 0.87, 95% CI 0.77 to 0.98).93 However, of the eight studies, only one trial used the oral route for vitamin A supplementation.94 This study did not find any significant effect on either mortality until discharge (RR 0.86, 95% CI 0.56 to 1.33) or chronic lung disease (RR 1.0, 95% CI 0.8 to 1.24) following daily oral vitamin A supplements of 5000 IU/kg in ELBW infants. The quality of evidence for both the outcomes was graded as low. With regards to outcome of retinopathy of prematurity, there was a small trend to reduced incidence of retinopathy of prematurity in the vitamin A group (typical RR 0.81, 95% CI 0.65 to 1.01)

There was a marginal reduction of the combined outcome of death or chronic lung disease (moderate-quality evidence). Although there is a statistical reduction in chronic lung disease, these findings are consistent with either a meaningful impact on chronic lung disease or a negligible impact. One trial that investigated neurodevelopmental status at 18 to 22 months of age correcting for prematurity found no evidence of benefit or harm associated with vitamin A supplementation compared to control (RR 0.89, 95% CI 0.74 to 1.08) (low-quality evidence).95 No adverse effects of vitamin A supplementation were reported, but it was noted that intramuscular injections of vitamin A were painful.
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


Systematic reviews of vitamin A supplementation in different gestational/age groups show contrasting effects on infant and child- hood morbidity and mortality; implying that some additional host, interventional, environmental, or statistical factors may be important. The contrasting effect of vitamin A supplementation on infant and childhood mortality and morbidity may be related to host factors (e.g. sex, vitamin A and vitamin D status, stage of immune system development), interventions (e.g. dose, concurrent administration of vaccines, and other sources of vitamin A in the diet), or environmental factors (e.g. baseline incidence of infection, access to health facilities), or it may be linked to the inadequacy of cur- rent available evidence

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


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


Based on the existing evidence, the benefits of a modest reduction in this outcome balanced against lack of other proven benefits and the acceptability of treatment does not favour routine supplementation of Vitamin A to LBW infants.

Most of the evidence is for very LBW less than 1500g where the incidence of chronic lung disease is high. Evidence is still lacking for LBW infants between 1500 to 2500 g and hence more data regarding benefits and long term development is awaited. 

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


Most of the studies are based on intramuscular supplementation of Vitamin A and few on oral Vitamin A. The trials do not allow judgement as to the best route of supplementation, although the one trial that gave enteral vitamin A found no significant benefit for supplementation. One trial compared different intramuscular dosing regimens and the results suggest that, at least for infants with birth weight 401 to 1000 grams, the optimal dose appears to be 5000 IU three times weekly for four weeks.

Thus oral supplementation lack evidence and intramuscular administration would involve training and costs.

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


Given the lack of benefits and the additional costs involved in administering daily vitamin A supplements, policy-makers and health-care providers are not likely to give high value to routine oral vitamin A supplementation in LBW infants

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


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 effect of vitamin A supplementation is assumed to always be beneficial in a vitamin A-deficient population; reducing deaths due to vitamin A deficiency.96 LBW infants are vitamin A-deficient. The increased mortality and morbidity in MLPT infants may be partly related to their vitamin A deficiency status. But the evidence doesn't demonstrate that supplementing LBW infants with Vitamin A directly translates into decreased mortality. Systematic reviews of vitamin A supplementation in different gestational/age groups show contrasting effects on infant and child- hood morbidity and mortality; implying that some additional host, interventional, environmental, or statistical factors may be important. 

Acceptability

Is the intervention acceptable to key stakeholders?

Judgement

Research evidence

Additional considerations

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


Feasibility

Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

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


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

Given the lack of benefits and the additional costs involved in administering daily vitamin A supplements, routine oral or intramuscular supplementation of vitamin A is not recommended in LBW infants. 

Justification

Subgroup considerations

In VLBW infants ( less than 1000 grams birth weight), repeat intramuscular doses of vitamin A to prevent chronic lung disease may depend upon the local incidence of this outcome and the value attached to achieving a modest reduction in the outcome balanced against the lack of other proven benefits and the acceptability of the treatment to be considered. The optimal dose appears to be 5000 IU three times weekly for four weeks.97
The conclusion of a marginal benefit at 36 weeks' postmenstrual age is derived from the results of five trials in which most infants had a birth weight less than 1000 grams.

Implementation considerations

Monitoring and evaluation

Research priorities

Given slight benefit of Vitamin A supplementation reducing ROP, further trials should be undertaken in low-middle income countries to assess the possible contribution of poor perinatal vitamin A status to retinopathy of prematurity, and the need for intervention studies in these populations.

Question

Should Iron Supplementation vs. No Iron supplementation be used for supplementing LBW infants?

Population:

Supplementing LBW infants

Intervention:

Iron Supplementation

Comparison:

No Iron supplementation 

Main outcomes:

Growth-related parameters; Measures of neurological development; Iron status; Incidence of adverse short-term clinical out- comes (including NEC, ROP, CLD, PVL, oxidative stress, and sepsis).
Setting:

NICU

Perspective:

This guideline review is aimed to investigate the effects of enteral iron supplementation on iron status, growth, neurological development, and adverse clinical outcomes in preterm (<37 weeks gestation) and low-birth-weight (LBW <2500 g) infants

Background:

Low birth weight infants are particularly susceptible to developing iron deficiency anaemia since they typically have small iron stores at birth and a greater need for iron due to the rapid increase in red cell mass. It is widespread practice to give enteral iron supplementation to preterm and low birth weight infants to prevent iron deficiency anaemia. However, it is unclear whether supplementing preterm and low birth weight infants with iron improves growth and neurodevelopment. Preterm infants are at risk for both iron deficiency and iron overload. The role of iron in multiple organ functions suggests that iron supplementation is essential for the preterm infant. Conversely, the potential for iron overload and the poorly developed anti-oxidant measures in the preterm infant argues against indiscriminate iron supplementation in this population. Additionally, the optimal dose and timing of commencement and cessation of iron supplementation are uncertain.
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Assessment

Problem

Is the problem a priority?

Judgement

Research evidence98-102
Additional considerations

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


Yes, Low birth weight infants are particularly susceptible to developing iron deficiency anemia since they typically have small iron stores at birth and a greater need for iron due to the rapid increase in red cell mass.

Other factors that may impact development of iron deficiency anaemia in low birth weight infants are preterm birth, maternal conditions (such as diabetes mellitus, hypertension, smoking, etc.) increased haemolysis, reduced red blood cell life span, low circulating erythropoietin levels, blood sampling, and loss of blood due to surgery.

Iron is an essential nutrient and plays a key role in many processes including growth and development. Iron deficiency in infancy is associated with a range of clinical and developmentally important issues including neurodevelopmental deficits, delayed maturation of the auditory brainstem response, and abnormalities of memory and behaviour]. Iron deficiency is estimated to range between 25% and 80% in preterm during infancy

Desirable Effects

How substantial are the desirable anticipated effects?

Judgement

Research evidence 98-102
Additional considerations

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


Preterm infants are at risk for both iron deficiency and iron overload. The role of iron in multiple organ functions suggests that iron supplementation is essential for the preterm infant. Conversely, the potential for iron overload and the poorly developed anti-oxidant measures in the preterm infant argues against indiscriminate iron supplementation in this population.

Unlike full term infants, in whom the condition typically occurs during the second half of infancy, preterm infants are at risk for developing iron deficiency during their first 6 postnatal months.

Interestingly, unlike the cognitive deficits that tend to predominate in full-term infants with neonatal iron deficiency motor deficits appear to predominate in preterm infants.

While excess free iron has been postulated to play a role in the aetiology of some neonatal diseases, the studies reviewed did not find evidence of an increased risk of necrotizing enterocolitis, retinopathy of prematurity, chronic lung disease, periventricular leukomalacia, or sepsis with supplementation. Two RCTs observed slight changes in oxidative stress markers following long-term supplementation, but the clinical significance of these changes are unclear as long-term follow-up was not implemented

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgement

Research evidence 98-102
Additional considerations

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


Preterm infants are at risk for both iron deficiency and iron overload. The role of iron in multiple organ functions suggests that iron supplementation is essential for the preterm infant. Conversely, the potential for iron overload and the poorly developed anti-oxidant measures in the preterm infant argues against indiscriminate iron supplementation in this population.

Unlike full term infants, in whom the condition typically occurs during the second half of infancy, preterm infants are at risk for developing iron deficiency during their first 6 postnatal months.

Interestingly, unlike the cognitive deficits that tend to predominate in full-term infants with neonatal iron deficiency motor deficits appear to predominate in preterm infants.

While excess free iron has been postulated to play a role in the aetiology of some neonatal diseases, the studies reviewed did not find evidence of an increased risk of necrotizing enterocolitis, retinopathy of prematurity, chronic lung disease, periventricular leukomalacia, or sepsis with supplementation. Two RCTs observed slight changes in oxidative stress markers following long-term supplementation, but the clinical significance of these changes are unclear as long-term follow-up was not implemented

Certainty of evidence

What is the overall certainty of the evidence of effects?

Judgement

Research evidence 98-102
Additional considerations

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


Long-term iron supplementation appears to result in improved iron status and a reduction in iron deficiency and anemia in preterm and LBW infants. However, high-quality evidence regarding the long-term effects of supplementation on functional health outcomes is lacking. But some studies have convincingly demonstrated improved Iron supplementation for babies on long term supplementation. 

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


The outcomes of growth, neurological outcomes and haematological indices are generally accepted as the beneficial outcomes by clinicians 

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


U-shaped curve of risk is associated with iron, as both deficiency and overload can lead to impaired health outcomes. Excess iron has been associated with decreased growth, impaired cognitive development, and an increased risk of infection, with evidence also emerging of altered gut microbiota in infants and young children. Preterm infants are particularly vulnerable to iron overload; however, the issue of overload was largely not addressed by the articles in this review. Further consideration of overload and its potential consequences in this vulnerable population is warranted, especially in very preterm infants who often receive multiple blood transfusions during their hospital stay 

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


Due to ease of implementation, administration, availability and low cost of Iron supplements, the intervention would be cost effective. Iron supplements can be both administered orally or through Nasogastric tube by nurses or parents. There is no extra training required though side effects of iron administration like milk intolerance, change in stool pattern and colour needs to be monitored.

The cost incurred would be very minimal for the demonstrated haematological indices improvement and low quality evidence of neurological benefit. Any additional prevention of need of blood transfusion would be cost beneficial due to cost, time and clinical risk of blood transfusion 

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


Iron supplements though vary in the basic compound preparations are relatively cheap and easy to obtain and have been used in preterm and LBW for long time though there is not much of evidence due to lack of follow up studies.

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


Due to ease of implementation, administration, availability and low cost of Iron supplements, the intervention would be cost effective.

The cost incurred would be very minimal for the demonstrated haematological indices improvement and low quality evidence of neurological benefit. Any additional prevention of need of blood transfusion would be cost beneficial due to cost, time and clinical risk of blood transfusion 

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 prevalence of Iron deficiency and incidence of LBW infants is relatively higher in India, the intervention would generally benefit most of LBW infants and would lead to improved outcomes.
Acceptability

Is the intervention acceptable to key stakeholders?

Judgement

Research evidence

Additional considerations

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


As the practice of supplementing Iron in LBW infants is commonly practiced, the intervention would be acceptable for the key stakeholders. 

However tailored supplementation regimens for individual patients, based on routine monitoring of iron status indices, particularly haemoglobin and ferritin, should be formulated for all hospitalized preterm and LBW infants, particularly those in receipt of multiple blood transfusions.

Feasibility

Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

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


Iron supplementation is relatively simple and low cost intervention and is available widely. Care should be taken to account for Iron also being supplemented in preterm milk formula, multi-vitamin supplements containing Iron and if milk fortifier administered has Iron supplemented. 

Follow clinical or haematological check-up is recommended when LBW infant is discharged home on Iron supplements.

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

Based on the discussed evidence, an exogenous source of 2–4 mg/kg per day of Iron is recommended during the period of stable growth, beginning at 2-4 weeks and continuing until 6- 12 months of age.

Choice of Iron compound: There are no randomised studies recommending one form of Iron compound over another; but once a day preparations like Ferrous sulphate, Ferrous ascorbate are preferable. 

Clinicians can choose the compound and usually in India the Iron drop preparations are combined with Folic acid preparations and single Iron preparations are difficult to access as liquid preparations. 

Route of administration: Enteral route is preferred due to practicality reasons

Justification

Additional iron is necessary to meet the needs of erythropoiesis and growth of preterm infants. The iron status of preterm infants receiving non-fortified breast milk starts to deteriorate within 1 to 4 months.

Approximately 3/4 of ELBW infants receive erythrocyte transfusions and are likely to have larger iron stores. Therefore, body iron stores should also be taken into consideration while deciding additional iron supplementation in ELBW infants. 

The quantitative meta-analysis by Mills et all103 showed that the haemoglobin concentration in iron-supplemented infants was higher by about 6 g/L at six to nine months. Consistent with the evidence in term-born infants and children, iron supplementation for more than 8 weeks appears to result in improved iron status in preterm and LBW infants; with ferritin and haemoglobin the most frequently reported indices. There is little to no benefit of short-term supplementation (<8 wk) in this population.

Subgroup considerations

Early versus Late supplementation ( 2 weeks versus 6 weeks )

Early treatment was associated with significantly smaller decreases in serum ferritin and haemoglobin levels (P <.001). In addition, the rate of blood transfusions was lower with early compared with late iron supplementation (P = .022). There was no difference between early and late supplementation in the number of patients with necrotizing enterocolitis (P = .646). Sensitivity analysis indicated no one study overly influenced the findings and that the data was reliable. (Jin et al 2015).

Cumulative iron intake with early supplementation was calculated to be > 3 times of late supplementation. A follow-up study demonstrated a lower incidence of mild motor signs and a trend towards better cognitive function at 5 years of age in those supplemented from 2 weeks, suggesting potential long-term benefits with early supplementation.104 The lack of long-term neurological morbidity also supports the safety of early iron supplementation.
Implementation considerations

In addition to routine supplementation of Iron supplements, care has to be taken regarding other sources of Iron fortification. 

Delayed umbilical cord clamping is also recommended and should be considered as it improves Iron status and current recommendation for delayed cord clamping should be practiced. 

Monitoring and evaluation

The optimal duration of supplementation has yet to establish in randomized controlled trials and hence clinicians can decide based on growth parameters in follow up. Current recommendation is up to 12 months of age.

Research priorities

Well- designed, long-term, dose-response RCTs are required to ascertain the optimal dose and delivery method for the provision of dietary iron in preterm infants, with consideration of short- and long-term health effects.
QUestion

Should Probiotics vs. No Probiotics be used for feeding in LBW infants?

Population:

Feeding in LBW infants

Intervention:

Probiotics

Comparison:

No Probiotics

Main outcomes:

Severe NEC; Sepsis; Mortality;

Setting:

NICU

Perspective:

Background:

Despite the advances in neonatal intensive care, the incidence of necrotising enterocolitis (NEC) in preterm neonates has not changed significantly. The mortality (approximately 20 to 25%) and morbidity related to definite (greater than stage II) NEC, sepsis, including prolonged hospitalisation , survival with short-bowel syndrome and long-term neurodevelopmental impairment (NDI) continues to be high, especially in preterm or extremely low birth weight (ELBW) infants. So any measures which can reduce the above incidence without any significant side effects and ease of implementation is beneficial for this group of patients. Probiotics is already being used in many NICU's in hope to reduce the incidence of NEC and some of the recent RCT's have shown decrease in these incidence though the recent big Probiotics PIPS trial did not confirm the beneficial effects. Hence this guideline review addresses the issue with all recent evidence published 

Conflict of interests:

Assessment

Problem

Is the problem a priority?

Judgement

Research evidence 104-109
Additional considerations

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


Despite the advances in neonatal intensive care, the incidence of necrotising enterocolitis (NEC) in preterm neonates has not changed significantly. The mortality (approximately 20 to 25%) and morbidity related to definite (greater than stage II) NEC, sepsis, including prolonged hospitalisation , survival with short-bowel syndrome and long-term neurodevelopmental impairment (NDI) continues to be high, especially in preterm or extremely low birth weight (ELBW) infants. So any measures which can reduce the above incidence without any significant side effects and ease of implementation is beneficial for this group of patients. As the recent RCT's have shown decrease in this incidence, the problem is a priority.

Desirable Effects

How substantial are the desirable anticipated effects?

Judgement

Research evidence 104-109
Additional considerations

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


There is both pre-clinical and human data that support the mechanisms by which probiotics may reduce the risk of NEC in preterm infants. It is important to begin by considering NEC as a multifactorial disease. Despite the clinical heterogeneity, there has been low statistical heterogeneity in findings in recent meta-analyses for NEC, suggesting consistent relative risk effects of probiotic supplementation on NEC across studies with RR ranging 0.53 to 0.60 

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgement

Research evidence

Additional considerations

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


There is both pre-clinical and human data that support the mechanisms by which probiotics may reduce the risk of NEC in preterm infants. It is important to begin by considering NEC as a multifactorial disease. Despite the clinical heterogeneity, there has been low statistical heterogeneity in findings in recent meta-analyses for NEC, suggesting consistent relative risk effects of probiotic supplementation on NEC across studies with RR ranging 0.53 to 0.60 

Certainty of evidence

What is the overall certainty of the evidence of effects?

Judgement

Research evidence 104-109
Additional considerations

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


Till date the meta-analyses show a strong treatment effect on NEC and death, it is unlikely that any additional studies will change the conclusion that probiotics decrease the risk of NEC and death.

There are many implementation cohort studies for use of probiotics in preterm infants to evaluate the effects of supplementation in routine practice which have also shown beneficial effects of probiotics. Additionally, the pooled treatment effects of probiotics on NEC, death, and late-onset sepsis in observational studies are similar to those in clinical trials. 

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


The outcome of NEC and death are of important value and any reduction or beneficial effect in the main outcome would lead to improved neonatal outcome, length of stay and long term neurodevelopmental outcome

Balance of effects

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

Judgement

Research evidence 104-109
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


The long-term follow-up studies have not found any evidence of adverse effects (or benefits) in long-term neurodevelopmental outcomes.

As per noted in some studies the lack of a beneficial effect does raise questions regarding the effects in certain populations or potential co- treatments (e.g. antibiotics) that may influence the treatment effects of probiotics.

Factors favouring implementation:
Pre-clinical and human data support biologic plausibility.

Numerous RCTs enrolling >10,000 infants show consistent benefit (low heterogeneity) in decreasing the risk of NEC.

Large magnitude of effect on NEC in meta-analysis (decreases relative risk by approximately one-half), as well as potential benefits in reducing the risk of late-onset sepsis and all-cause mortality.

Multiple implementation cohort studies support effectiveness of probiotic supplementation in routine practice.

Meta-analysis for subgroup of infants with birth weight < 1000 g infants shows no increased risks of sepsis.

Low relative cost of supplementation. 

NEC remains a major cause of death in preterm infants

Factors which do not favour routine supplementation:
Concerns regarding product quality and contamination.

Well conducted, multicenter trial (PiPS) showed no benefit on NEC (of note, relatively high rate of cross-colonization with probiotic strain in control arm).

Uncertainty regarding optimal product/strain, including dose and duration of supplementation.

Limited studies with long-term follow-up data (although the two studies to date show no evidence of harm and one show a lower risk of deafness).

High number needed to treat for centres with low NEC incidence.

Other opportunities (e.g. increasing human milk feeding) to decrease the risk of NEC


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


Cost of probiotics is of low cost in India. Compared to health benefits it provides with no strong evidence of detrimental effects the cost input is minimal. Daily supplementation up to 35 weeks would be around 5-10 weeks based on birth gestation. Around 50 doses would cost 1000 rupees in addition to the total cost. 

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
Cost of probiotics is low cost in India compared to overall neonatal care costs . Compared to health benefits it provides with no strong evidence of detrimental effects the cost input is minimal

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


The prevention of main outcomes NEC and death would be definitely cost effective compared to the cost of implementation. 

Equity

What would be the impact on health equity?

Judgement

Research evidence 104-109
Additional considerations

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


Centres should consider their baseline NEC incidence and number of infants needed to treat (NNT) to prevent one case of NEC, as one of several factors used when deciding whether or not to start probiotic supplementation. As baseline risks decrease, the number of infants who receive probiotic supplementation (NNT) increases in order to prevent one case of NEC. 

Use of probiotics in more mature populations >1500g to prevent NEC may substantially increase the NNT to prevent NEC, as the baseline incidence would be lower in this population 

Acceptability

Is the intervention acceptable to key stakeholders?

Judgement

Research evidence

Additional considerations

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


Things which needs to be considered before the local unit decides for blanket probiotic supplementation for all preterm infants

1) Have other efforts to reduce NEC been applied in your unit? 2.) What is the baseline incidence of NEC within your unit? 3.) Is the target population in your unit similar to the population studied in trials and implementation cohort studies? 4.) Which probiotic products are available to your unit?

Feasibility

Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

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


It is feasible to implement as many centres have already introduced Probiotics as routine supplementation. The relative low cost and easy availability also helps the introduction.

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

The GRADE evidence indicates that when compared with placebo, probiotics showed an overall advantage in preventing the incidence of NEC and gut-associated sepsis and decreasing mortality in preterm infant. 

The probiotic mixture showed advantages over the single strains to decrease the incidences of necrotizing enterocolitis and gut-associated sepsis, and mortality in preterm infants. So a probiotic mixture should be used instead of single strain probiotic for intended benefits. A combination of Lactobacillus, Bifidobacterium and Saccharomyces Boulardii are easily available as sachets in Indian settings as a 1 gm sachet and should be considered for use to reduce the risk of incidence of NEC and gut-associated sepsis and overall cause mortality in VLBW and premature infants. This recommendation can however be reviewed if the overall incidence of NEC has been very low in the given neonatal unit as the main beneficial outcome of use of Probiotic has been shown to decrease NEC in infants. 

Dosage: Based on the median dose used in the RCTs in preterm neonates, we suggest that a daily dose of 3 × 109 cfu/day may be appropriate for neonates of less than 32 weeks gestation and dose of 1.5 x 109 CFU/day for ELBW given as a single dose per day.

Starting of Probiotics: Because of the importance of early establishment of commensal flora in preterm neonates the probiotic supplementation should be started as early as possible before pathogens colonise or antibiotics destroy the prevailing commensals. The supplements can be started when the neonates are ready for enteral feeds as early as within 24 hours after birth given baby is clinically stable with no active sepsis concerns.

When to stop: Based on the published trials and the inverse relation of gestational age with NEC and all-cause mortality, it seems appropriate that supplementation could be stopped after reaching the corrected gestational age of 36 to 37 weeks, when the risk of these adverse outcomes is minimal. The shedding of probiotic organisms in the stool commonly stops about 2 to 3 weeks after the probiotic supplement is stopped 

Justification

Given the recent evidence supporting the use of probiotics and due to easy availability and simplicity of administration of Probiotic mixtures in India, it would be prudent to recommend probiotic supplementation in all preterm infants.

As the normal flora is diverse in the gut, so use of a combination of probiotic strains might be more logical and the recent meta-analysis showing good results with probiotic mixtures, we advise using combination of probiotic mixtures. 

The researchers outlined several protective intestinal mechanisms of probiotics: (1) probiotics can produce short-chain fatty acids and low oxygen tension, which results in a low pH in the distal small bowel and colon; (2) Immune activation function (3) probiotics can produce bacteriocins with direct antimicrobial activity; and (4) probiotics can decrease intestinal permeability in the immature gut. 

Subgroup considerations

Implementation considerations

Well established product of probiotic mixture should be chosen for which the clinician has prior experience in treating preterm babies with it. Cross contamination with other babies in neonatal unit should be avoided and monitored. Data of prematurity complications including NEC, mortality and sepsis should be documented and recurrent monitoring and comparing of incidences should be recorded.

Variations in the manufacturing process can significantly alter the properties of probiotic strains. Their production and packaging should therefore involve limiting their exposure to oxygen by using barrier packages and eliminating oxygen by flushing with nitrogen. The support compounds should have minimal moisture. Refrigeration is important to protect the product from significant temperature fluctuations. The product format (dry powder, sachets, ready-to-use liquid, capsules, tablets) is an important issue and needs to be monitored.

Centres should consider their baseline NEC incidence and number of infants needed to treat (NNT) to prevent one case of NEC, as one of several factors used when deciding whether or not to start probiotic supplementation. As baseline risks decrease, the number of infants who receive probiotic supplementation (NNT) increases in order to prevent one case of NEC. 

Use of probiotics in more mature populations >1500g to prevent NEC may substantially increase the NNT to prevent NEC, as the baseline incidence would be lower in this population 

Monitoring and evaluation

Intolerance (higher osmotic load causing abdominal distension, diarrhoea or vomiting), probiotic sepsis need to be monitored. . However, the significant overlap of features of ileus of prematurity, sepsis and NEC is expected to make this issue very difficult. Frequent clinical examinations and a cautious approach are desirable until enough experience is obtained with a probiotic product and protocol in this high-risk cohort. 

Research priorities

Larger studies are needed to better understand the effect and safety of probiotic and to further solve the lack of clarity regarding the optimal dose of probiotics, which type of probiotic strain should be chosen, and feeding time of probiotics. 



	Question

	Should Sodium supplementation vs. No sodium supplementation be used for LBW neonates?

	Population:
	LBW neonates

	Intervention:
	Sodium supplementation 

	Comparison:
	No sodium supplementation

	Main outcomes:
	Weight gain; Death; Bronchopulmonary dysplasia; Patent ductus arteriosus; Necrotising enterocolitis; Hypernatremia; Hyponatremia.

	Setting:
	NICU

	Perspective:
	

	Background:
	


	Conflict of interests:
	



Assessment

	Problem

Is the problem a priority?

	Judgement
	Research evidence
	Additional considerations

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

	Growth in early neonatal period is crucial for early discharge as well as neurodevelopmental outcome. Hyponatremia is an important clinical problem for LBW neonates. While treatment of hyponatremia is established, routine supplementation of sodium for preterm infants has not been adequately studied. One RCT by Isemann et al. has looked at supplementation of 4mEq/kg/d of sodium to a small sample of preterm infants is part of this evaluation. The data from this study are used in this analysis. No meta-analysis or systematic review is available on this subject.110
	


	Desirable Effects

How substantial are the desirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	The increased velocity of weight gain of 4g/kg/d in the intervention group is small but can be important for large over crowded units in our country, as it may contribute to the policy of early discharge followed in our country
	


	Undesirable Effects

How substantial are the undesirable anticipated effects?

	Judgement
	Research evidence
	Additional considerations

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

	The increased velocity of weight gain of 4g/kg/d in the intervention group is small but can be important for large over crowded units in our country, as it may contribute to the policy of early discharge followed in our country
	


	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 small sample size and presence of a single study suggest that further studies are required in this area
	


	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 being no serious increase in adverse effects suggests that there may not be much uncertainty of outcome
	


	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

	The balance favours the intervention. Increased incidence of death and NEC in the placebo group is more of a concern. However small sample size precludes definitive conclusions
	


	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

	The cost of the intervention is negligible
	


	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

	Virtually no extra resources are required
	


	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

	The cost consideration favours the intervention
	


	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

	A simple intervention if it reduces NICU stay may translate into better outcomes and equity
	


	Acceptability

Is the intervention acceptable to key stakeholders?

	Judgement
	Research evidence
	Additional considerations

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

	Simple intervention - easy to implement
	


	Feasibility

Is the intervention feasible to implement?

	Judgement
	Research evidence
	Additional considerations

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

	Requires minimal resources
	



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

	In LBW neonates less than 32 weeks gestational age, who are stable and on full feeds on day 7 of life, supplementation of oral sodium in a dose of 4mEq/kg/day in 4 divided doses is recommended from day 7 of life for the next 28 days, in order to enhance weight gain and prevent hyponatremia.

	


	Justification

	Hyponatremia is a common problem in LBW neonates less than 32 weeks gestation.

Supplementation with sodium orally is a simple cost effective intervention.

This intervention apparently promotes significant weight gain

The incidence of serious side effects is not increased.


	Subgroup considerations

	In neonates <28 weeks - the current study does not answer the relevant questions for want of adequate sample size -should the supplementation be prolonged, increased or modified has not been answered


	Implementation considerations

	The preparation used was 3% saline in some given intravenously and in the rest orally.


	Monitoring and evaluation

	The incidence of hypernatremia in the treatment group has not been mentioned- presumably there were none.


	Research priorities

	Supplementation in the < 28 week group needs to be studied - both in terms of dosage and duration of treatment.


Summary of Finding Table
Q. Should formula milk vs. donor human milk be used for feeding preterm or low birth weight infant? 1, 3-8
Author(s): Ashok Kumar 
Date: Sept – Oct 2019
Setting: NICU
Bibliography: 1, 3-8
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	formula milk
	donor human milk
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Weight gain (g/kg/day) [Term or preterm formula vs. fortified or unfortified donor human milk (DBM)]

	9 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	540 
	488 
	- 
	MD 2.51 higher
(1.93 higher to 3.08 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Linear growth/ crown heel length (mm/week) [Term or preterm formula vs. fortified or unfortified donor human milk (DBM)]

	8 
	randomised trials 
	serious b
	not serious 
	not serious 
	not serious 
	none 
	402 
	418 
	- 
	MD 1.21 higher
(0.77 higher to 1.65 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Head growth (mm/week) [Term or preterm formula vs. fortified or unfortified donor human milk (DBM)]

	8 
	randomised trials 
	serious c
	not serious 
	not serious 
	not serious 
	none 
	438 
	456 
	- 
	MD 0.85 higher
(0.47 higher to 1.23 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	All-cause mortality

	6 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious d
	none 
	98/1000 (9.8%) 
	88/1000 (8.8%) 
	RR 1.11
(0.81 to 1.53) 
	10 more per 1,000
(from 17 fewer to 47 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Neurodevelopmental disability

	2 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious e
	none 
	88/1000 (8.8%) 
	73/1000 (7.3%) 
	RR 1.21
(0.62 to 2.35) 
	15 more per 1,000
(from 28 fewer to 99 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Necrotising enterocolitis

	8 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious f
	none 
	70/1000 (7.0%) 
	37/1000 (3.7%) 
	RR 1.87
(1.23 to 2.85) 
	32 more per 1,000
(from 9 more to 68 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

a. High heterogeneity 

b. High heterogeneity 

c. High heterogeneity 

d. Poor methodological quality 

e. Poor methodological quality 

f. Poor methodological quality 

Q: Should effects of trophic feeding vs. enteral fasting be used for very preterm or very low birth weight infants? 9
Author(s): Nishant Banait, Pradeep Surywanshi 

Date: Sept – Oct 2019
Question: Effects of trophic feeding compared to enteral fasting for very preterm or very low birth weight infants 

Setting: NICU
Bibliography: 9
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Effects of trophic feeding
	enteral fasting
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Days to reach full enteral feeding

	6 
	randomised trials 
	serious a
	serious b
	not serious 
	not serious 
	none 
	281 
	275 
	- 
	MD 1.05 lower
(2.61 lower to 0.51 higher) 
	⨁⨁◯◯
LOW 
	

	Incidence of necrotising enterocolitis

	9 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious c
	none 
	31/374 (8.3%) 
	30/374 (8.0%) 
	RR 1.07
(0.67 to 1.70) 
	6 more per 1,000
(from 26 fewer to 56 more) 
	⨁⨁◯◯
LOW 
	

	Mortality

	8 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	23/278 (8.3%) 
	37/280 (13.2%) 
	RR 0.66
(0.41 to 1.07) 
	45 fewer per 1,000
(from 78 fewer to 9 more) 
	⨁⨁⨁◯
MODERATE 
	

	Days to regain birth weight

	5 
	randomised trials 
	serious a
	serious b
	not serious 
	not serious 
	none 
	257 
	261 
	- 
	MD 0.01 lower
(0.96 lower to 0.95 higher) 
	⨁⨁◯◯
LOW 
	

	Incidence of invasive infection

	3 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious c
	none 
	36/115 (31.3%) 
	36/122 (29.5%) 
	RR 1.06
(0.72 to 1.56) 
	18 more per 1,000
(from 83 fewer to 165 more) 
	⨁⨁◯◯
LOW 
	

	Days of hospital stay

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious c
	none 
	164 
	177 
	- 
	MD 3.85 lower
(11.54 lower to 3.84 higher) 
	⨁⨁◯◯
LOW 
	


CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

A. lack of blinding 

B. significant statistical heterogeneity in (I2 = 73%), which could not be explained based on patient characteristics 

C. wide CI, crossing the clinical decision threshold between recommending and not recommending treatment 

Q: Should Delayed vs. early introduction of progressive enteral feeding be used for very low birth weight infants? 10
Author(s): Nishant Banait 

Date: Sept – Oct 2019
Setting: NICU, SCBU 

Bibliography: 10
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Delayed
	early introduction of progressive enteral feeding
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Necrotising enterocolitis - All trials

	8 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	48/527 (9.1%) 
	54/565 (9.6%) 
	RR 0.93
(0.64 to 1.34) 
	7 fewer per 1,000
(from 34 fewer to 32 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Necrotising enterocolitis - Trials of infants with intrauterine growth restriction or abnormal antenatal Doppler flow velocities

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	28/337 (8.3%) 
	32/336 (9.5%) 
	RR 0.87
(0.54 to 1.41) 
	12 fewer per 1,000
(from 44 fewer to 39 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Mortality prior to discharge - All trials

	7 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	33/464 (7.1%) 
	29/503 (5.8%) 
	RR 1.18
(0.75 to 1.88) 
	10 more per 1,000
(from 14 fewer to 51 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Mortality prior to discharge - Trials of infants with intrauterine growth restriction or abnormal antenatal Doppler flow velocities

	3 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	17/274 (6.2%) 
	16/274 (5.8%) 
	RR 1.06
(0.55 to 2.05) 
	4 more per 1,000
(from 26 fewer to 61 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Feed intolerance

	3 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	47/139 (33.8%) 
	60/149 (40.3%) 
	RR 0.84
(0.62 to 1.15) 
	64 fewer per 1,000
(from 153 fewer to 60 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Incidence of invasive infection

	2 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	73/229 (31.9%) 
	57/228 (25.0%) 
	RR 1.27
(0.95 to 1.70) 
	68 more per 1,000
(from 13 fewer to 175 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Duration of hospital admission (days)

	3 
	randomised trials 
	serious a
	serious b
	not serious 
	not serious 
	none 
	157 
	189 
	- 
	MD 2.11 higher
(0.31 higher to 3.9 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 


CI: Confidence interval; RR: Risk ratio; MD: Mean difference

Explanations

A. No use of blinding Although this is in common with other trials of feeding interventions in VLBW babies, it was not possible to mask care givers and clinical assessors to the nature of the intervention 

B. substantial heterogeneity (I2=74%). 

Question: Prefeed abdominal circumference measurement compared to no abdominal circumference in VLBW infants 12
Authors: Sourabh Dutta, Jogender Kumar
Setting: NICU
Intervention: prefeed abdominal circumference measurement
Comparison: no abdominal circumference
	Outcome
№ of participants (studies)
	Impact
	Certainty

	time to reach full feeds
№ of participants: 50 (1  observational study)
	Multivariate analysis showed that abdominal distention (AC increase by 1.5 cm) had no predictive value for feeding outcome
	- a


*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; MD: Mean difference
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect
Explanations
a. single prospective study
Q: Should No Routine Gastric residual volume testing vs. Routine gastric residual volume testing be used for low and very low birth weight infant13
Author(s): Sourabh Dutta, Jogender Kumar
Date: Sept – Oct 2019
Setting: Level -2 and level -3 neonatal units providing care to preterm infants 

Bibliography: 13
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	No Routine Gastric residual volume testing
	Routine gastric residual volume testing
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Time to reach full feed (120 cc/day)

	3 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	309 
	311 
	- 
	MD 1.03 lower
(1.93 lower to 0.13 lower) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Necrotiosing Enterocolitis (>= stage 2)

	3 
	randomised trials 
	serious a,c
	not serious 
	not serious 
	serious d
	none 
	5/308 (1.6%) 
	13/311 (4.2%) 
	RR 0.42
(0.15 to 1.09) 
	24 fewer per 1,000
(from 36 fewer to 4 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Sepsis

	3 
	randomised trials 
	serious a,e
	not serious 
	not serious 
	serious d
	none 
	9/309 (2.9%) 
	13/311 (4.2%) 
	RR 0.69
(0.35 to 1.35) 
	13 fewer per 1,000
(from 27 fewer to 15 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Length of Hospital stay

	3 
	randomised trials 
	serious a,f
	serious 
	not serious 
	serious d
	none 
	233 
	239 
	- 
	MD 3 higher
(1.23 lower to 7.23 higher) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Any stage NEC

	3 
	randomised trials 
	serious c
	not serious 
	not serious 
	serious g
	none 
	8/308 (2.6%) 
	20/311 (6.4%) 
	RR 0.42
(0.19 to 0.92) 
	37 fewer per 1,000
(from 52 fewer to 5 fewer) 
	⨁⨁◯◯
LOW 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

a. Blinding was not done 

b. One margin of 95 % CI is 0.13 (3 hours) days, which may not be meaningful 

c. NEC definition may be very subjective and biased as blinding was not done 

d. Effect size Crossing 95%CI 

e. Definition is variable 

f. There is no standard gestation or weight at which discharge was preplanned and 

g. The Risk Difference is -0.04( 95% CI -0.07 to 0.0), suggesting there may be no impact for intervention

Q: Should Cup Feeding vs. other modes of supplemental enteral feeding (Bottle/tube/finger feeding) be used in preterm infants unable to fully breastfed 14 

Author(s): Sourabh Dutta, Jogender Kumar 

Date: August- September 2019

Setting: Admitted in NICU/Nursery 

Bibliography: 14
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Cup Feeding
	Other modes of supplemental enteral feeding (Bottle/tube/finger feeding)
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Weight gain (g/kg/day)

	1 
	randomised trials 
	serious a
	serious b
	not serious 
	serious c
	none 
	44 
	34 
	- 
	MD 0.6 lower
(3.21 lower to 2.01 higher) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Weight gain in first 7 days of study (g/day)

	1 
	randomised trials 
	serious a
	serious b
	not serious 
	serious c
	none 
	254 
	268 
	- 
	MD 0.1 lower
(0.36 lower to 0.16 higher) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Not breastfeeding at hospital discharge

	4 
	randomised trials 
	serious a
	serious d
	not serious 
	not serious 
	none 
	62/476 (13.0%) 
	95/481 (19.8%) 
	RR 0.64
(0.49 to 0.85) 
	71 fewer per 1,000
(from 101 fewer to 30 fewer) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Not breastfeeding at three months

	3 
	randomised trials 
	serious a
	serious d
	not serious 
	not serious 
	none 
	145/442 (32.8%) 
	165/441 (37.4%) 
	RR 0.83
(0.71 to 0.97) 
	64 fewer per 1,000
(from 109 fewer to 11 fewer) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Not breastfeeding at six months

	2 
	randomised trials 
	serious a
	serious 
	not serious 
	not serious 
	none 
	176/396 (44.4%) 
	216/407 (53.1%) 
	RR 0.83
(0.72 to 0.95) 
	90 fewer per 1,000
(from 149 fewer to 27 fewer) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Not fully breastfeeding at hospital discharge

	4 
	randomised trials 
	serious a
	serious d
	not serious 
	not serious 
	none 
	148/438 (33.8%) 
	250/455 (54.9%) 
	RR 0.61
(0.52 to 0.71) 
	214 fewer per 1,000
(from 264 fewer to 159 fewer) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Gestational Age at Discharge

	1 
	randomised trials 
	serious a
	serious b
	not serious 
	serious c
	none 
	254 
	268 
	- 
	MD 0.1 lower
(0.54 lower to 0.34 higher) 
	⨁◯◯◯
VERY LOW 
	NOT IMPORTANT 


CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

a. Blinding was not done 

b. Single study 

c. Crossing 95% CI 

d. Compliance to the intervention was inconsistent

Q: Should Nasogastric route vs. Orogastric route be used for tube feeding in preterm or low birth weight infants 

Author(s): Sriparna Basu 

Date: 20.09.2019

Question: Nasogastric route compared to orogastric route for tube feeding in preterm or low birth weight infants 

Setting: Neonates admitted in NICU/Nursery 

Bibliography: 15-24 
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Nasogastric route
	orogastric route
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Time to establish full enteral tube feeds (days)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	
	22 
	24 
	- 
	MD 2.7 days fewer
(11.94 fewer to 6.54 more) 
	- 
	IMPORTANT 

	Time to regain birth weight (days)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	
	22 
	24 
	- 
	MD 0.9 days more
(1.27 fewer to 3.07 more) 
	- 
	IMPORTANT 

	Need for oxygen supplementation (days)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious c
	
	22 
	24 
	- 
	MD 7.6 days more
(15.7 fewer to 30.37 more) 
	- 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference

Explanations

a. Wide confidence interval 

b. Wide confidence interval 

c. Wide confidence interval 

Q: Should transpyloric route vs. gastric route be used for tube feeding in preterm infants 

Author(s): Sriparna Basu 

Date: 16.09.2019

Setting: Neonates admitted in NICU/Nursery 

Bibliography: 25-34 
	Certainty assessment
	No of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Transpyloric route
	gastric route
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Change in weight (g/week)

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	45 
	48 
	- 
	MD 5.5 lower
(26.88 lower to 15.89 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Change in length (mm/week)

	3 
	randomised trials 
	serious c
	not serious 
	not serious 
	serious d
	none 
	45 
	48 
	- 
	MD 0.67 lower
(2.36 lower to 1.02 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Change in occipito-frontal circumference (mm/week)

	2 
	randomised trials 
	serious e
	not serious 
	not serious 
	serious f
	none 
	26 
	49 
	- 
	MD 0.56 higher
(0.95 lower to 2.08 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Death prior hospital discharge

	5 
	randomised trials 
	serious g
	not serious 
	not serious 
	serious h
	none 
	34/82 (41.5%) 
	6/83 (7.2%) 
	RR 2.19
(0.89 to 5.35) 
	86 more per 1,000
(from 8 fewer to 314 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Gastrointestinal disturbances prior to hospital discharges, including diarrhea

	6 
	randomised trials 
	serious i
	not serious 
	not serious 
	not serious 
	none 
	36/109 (33.0%) 
	26/108 (24.1%) 
	RR 1.43
(1.02 to 2.01) 
	104 more per 1,000
(from 5 more to 243 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Necrotising enterocolitis prior to hospital discharge 

	7 
	randomised trials 
	serious j
	not serious 
	not serious 
	not serious 
	none 
	6/153 (3.9%) 
	11/145 (7.6%) 
	RR 0.63
(0.26 to 1.53) 
	28 fewer per 1,000
(from 56 fewer to 40 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Aspiration pneumonia prior to hospital discharge

	5 
	randomised trials 
	serious k
	not serious 
	not serious 
	serious 
	none 
	4/77 (5.2%) 
	3/94 (3.2%) 
	RR 1.35
(0.44 to 4.14) 
	11 more per 1,000
(from 18 fewer to 100 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

a. Random sequence generation not explained, open-labelled trials, allocation concealment not maintained 

b. Wide confidence interval 

c. Random sequence generation not explained, open-labelled trials, allocation concealment not maintained 

d. Wide confidence interval 

e. Random sequence generation not explained, open-labelled trials, allocation concealment not maintained 

f. Wide confidence interval 

g. Random sequence generation not explained, open-labelled trials, allocation concealment not maintained 

h. Wide confidence interval 

i. Random sequence generation not explained, open-labelled trials, allocation concealment not maintained 

j. Random sequence generation not explained, open-labelled trials, allocation concealment not maintained 

k. Random sequence generation not explained, open-labelled trials, allocation concealment not maintained 

Q: Should Continuous intragastric tube feeding vs. intermittent bolus tube feeding be used for preterm low birth weight infants35-48 

Author(s): Sriparna Basu 

Date: 20.09.2019

Question: Continuous intragastric tube feeding compared to intermittent bolus tube feeding for preterm low birth weight infants 

Setting: Neonates admitted in NICU/Nursery 

Bibliography: 35-48
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Continuous intragastric tube feeding
	intermittent bolus tube feeding
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Days to reach full feeds

	5 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	196 
	228 
	- 
	MD 1.82 more
(0.29 fewer to 3.93 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Full enteral feeding achieved in 28 days

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	111/121 (91.7%) 
	112/125 (89.6%) 
	not estimable 
	2 more per 1,000
(from 5 more to 9 more) c
	⨁⨁⨁◯
MODERATE 
	NOT IMPORTANT 

	Days to regain birth weight

	5 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious d,e
	none 
	307 
	340 
	- 
	MD 0.42 lower
(1.4 lower to 0.56 higher) 
	⨁⨁⨁◯
MODERATE 
	NOT IMPORTANT 

	Weight gain (g/day)

	2 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious f
	none 
	113 
	111 
	- 
	MD 1.13 lower
(2.28 lower to 0.03 higher) 
	⨁⨁⨁◯
MODERATE 
	NOT IMPORTANT 

	Weight gain (g/week)

	2 
	randomised trials 
	serious g
	not serious 
	not serious 
	serious h
	none 
	54 
	52 
	- 
	MD 6.27 more
(1.28 fewer to 13.81 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Length gain (cm/week)

	4 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious i
	none 
	167 
	163 
	- 
	MD 0.08 more
(0.01 fewer to 0.17 more) 
	⨁⨁⨁◯
MODERATE 
	NOT IMPORTANT 

	Hear circumference gain (cm/week)

	3 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious j
	none 
	125 
	123 
	- 
	MD 0.03 lower
(0.09 lower to 0.04 higher) 
	⨁⨁⨁◯
MODERATE 
	NOT IMPORTANT 

	Change in triceps skin fold thickness (mm/week)

	2 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious k
	none 
	72 
	63 
	- 
	MD 0 
(0.06 fewer to 0.06 more) 
	⨁⨁⨁◯
MODERATE 
	NOT IMPORTANT 

	Days on mechanical ventilation

	2 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious l
	none 
	160 
	166 
	- 
	MD 2.2 fewer
(6.84 fewer to 4.2 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Necrotising enterocolitis (Bell's stage II and beyond)

	5 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious m
	none 
	8/257 (3.1%) 
	9/259 (3.5%) 
	not estimable 
	1 fewer per 100
(from 0 fewer to 2 more) n
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	No. of apneic episodes per day

	2 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious o
	none 
	151 
	156 
	- 
	MD 0.52 fewer
(0.84 fewer to 0.61 more) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Sepsis

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious p
	none 
	44/121 (36.4%) 
	37/125 (29.6%) 
	not estimable 
	0 fewer per 100
(from 1 fewer to 1 more) q
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Death

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious r
	none 
	8/121 (6.6%) 
	14/125 (11.2%) 
	not estimable 
	0 more per 100
(from 1 fewer to 6 more) s
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference

Explanations

a. Wide confidence interval 

b. Wide confidence interval 

c. Wide confidence interval 

d. Wide confidence interval 

e. Wide confidence interval 

f. Wide confidence interval 

g. Small sample size, poor methodology 

h. Wide confidence interval 

i. Wide confidence interval 

j. Wide confidence interval 

k. Wide confidence interval 

l. Wide confidence interval 

m. Wide confidence interval 

n. Wide confidence interval 

o. Wide confidence interval 

p. Wide confidence interval 

q. Single study 

r. Wide confidence interval 

s. Single study 

Q: Should Three Hourly feeding vs. Second hourly feeding be used for stable Very Low birth weight infants49 

Author(s): LBW Feeding CPG group

Date: August- September 2019

Question: Three Hourly feeding compared to Second hourly feeding for stable Very Low birth weight infants 

Setting: Level -2 and level -3 neonatal units providing care to preterm infants 

Bibliography: 49
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Three Hourly feeding
	Two hourly feeding
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	NEC

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	15/206 (7.3%) 
	16/205 (7.8%) 
	RR 0.91
(0.45 to 1.84) 
	7 fewer per 1,000
(from 43 fewer to 66 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Feed Intolerance

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	56/206 (27.2%) 
	62/205 (30.2%) 
	RR 0.93
(0.69 to 1.26) 
	21 fewer per 1,000
(from 94 fewer to 79 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Time to reach full enteral feeds

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	205 
	206 
	- 
	MD 0.1 days higher
(0.29 lower to 0.49 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Time to regain birth weight

	3 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious c
	none 
	175 
	175 
	- 
	MD 1.12 days lower
(2.16 lower to 0.08 lower) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Hypoglycemia

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	18/206 (8.7%) 
	17/205 (8.3%) 
	RR 1.11
(0.56 to 2.21) 
	9 more per 1,000
(from 36 fewer to 100 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Total nursing time spent on feeding per day per infant

	1 
	randomised trials 
	very serious a
	not serious 
	not serious 
	serious d
	none 
	46 
	46 
	- 
	MD 22 minutes lower
(20.1 lower to 23.8 lower) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 


CI: Confidence interval; RR: Risk ratio; MD: Mean difference

Explanations

a. Blinding of outcome assessment was not done in any of the studies 

b. 95% CI crosses the treatment threshold of recommending or not recommending treatment 

c. 95% CI does not cross Null effect, but still crosses the decision threshold of recommending vs. not recommending 

d. Although the 95 % CI doesn't cross the null line, the projected advantage is too low to be of any clinical significance. 

Q: Should Checking of position of feeding tube vs. no checking of position of feeding tube be used in preterm infants before feeding
Author(s): Sriparna Basu 

Date: 29.09.2019

Question: Checking of position of feeding tube compared to no checking of position of feeding tube in preterm infants before feeding 

Setting: Neonates admitted in NICU/Nursery 

Bibliography: 50-82 
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	checking of position of feeding tube
	no checking of position of feeding tube
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	pH testing to detect intra-gastric tube position by presence of acid secretion in stomach

	6 
	observational studies 
	serious a
	serious b
	not serious 
	serious c
	
	High variability of diagnostic accuracy parameters across studies. Could not be pooled due to absence of comparator 
	- 
	IMPORTANT 

	Acidity test using litmus paper to detect intragastric placement of feeding tube

	1 
	observational studies 
	serious d
	not serious 
	not serious 
	serious e
	
	A positive pH reaction was observed in 97% 
	- 
	IMPORTANT 

	Pepsin, trypsin, bilirubin and color of aspirated secretions to detect intragastric detection of feeding tube placement

	4 
	observational studies 
	serious f
	not serious 
	not serious 
	serious g
	
	Could not be calculated due to descriptive nature of studies and absence of any comparator 
	- 
	IMPORTANT 

	Capnography ro detect intra-gastric placement of feeding tube

	4 
	observational studies 
	serious h
	not serious 
	not serious 
	serious i
	
	Highly variable diagnostic accuracy parameters across studies. Could not be pooled due to descriptive nature of the studies and absence of comparator 
	- 
	IMPORTANT 

	Use of electrical activity of diaphragm (Edi) by using electrode embedded catheter for detecting intra-gastric placement of feeding tube

	1 
	observational studies 
	serious j
	not serious 
	not serious 
	serious k
	
	100% correctly identification of the location of the feeding tube 
	- 
	IMPORTANT 

	Use of electromagnetic device to detect intra-gastric placement of feeding tube

	1 
	observational studies 
	serious l
	not serious 
	not serious 
	serious m
	
	99.4% agreement with first radiological investigation 
	- 
	IMPORTANT 

	Use of bedside ultrasonography to detect intra-gastric location of feeding tube

	1 
	observational studies 
	not serious 
	not serious 
	not serious 
	not serious 
	
	Compared to radiography, bedside ultrasonography could detect the location of feeding tube correctly in 92.2% 
	- 
	IMPORTANT 


CI: Confidence interval

Explanations

a. Small sample size, poor methodological quality and lack of comparators which is gold standard 

b. No standard definition of intervention has been used 

c. Highly variable methods 

d. Small sample size, poor methodological quality and lack of comparators which is gold standard 

e. Poor methodological quality 

f. Small sample size, poor methodological quality and lack of comparators which is gold standard 

g. Highly variable methods 

h. Small sample size, poor methodological quality and lack of comparators which is gold standard 

i. Highly variable methods used 

j. Small sample size, poor methodological quality and lack of comparators which is gold standard 

k. Poor methods 

l. Small sample size, poor methodological quality and lack of comparators which is gold standard 

m. Poor methods 

Q: Should Erythromycin vs. Placebo/No erythromycin be used for feed intolerance in preterm infants as a rescue therapy83
Author(s): LBW Feeding group 

Date: August – September 2019

Question: Erythromycin compared to Placebo/No erythromycin for feed intolerance in preterm infants as a rescue therapy 

Setting: Level 2 and Level 3 neonatal care setup 

Bibliography: 83
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Erythromycin
	Placebo/No erythromycin
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Time to reach full enteral feeds - Low dose

	2 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	28 
	24 
	- 
	MD 2.55 lower
(7.61 lower to 2.51 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Time to reach full enteral feeds - High dose

	6 
	randomised trials 
	serious b
	serious c
	not serious 
	not serious 
	none 
	179 
	182 
	- 
	MD 6.82 lower
(8.28 lower to 5.37 lower) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Time to reach full enteral feeds - > 32 weeks, high dose only

	2 
	randomised trials 
	serious b
	serious d
	not serious 
	serious a
	none 
	34 
	30 
	- 
	MD 2.14 lower
(4.31 lower to 0.04 higher) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Days to regain birth weight - High dose

	2 
	randomised trials 
	serious b
	not serious 
	not serious 
	serious a
	none 
	36 
	34 
	- 
	MD 1.38 lower
(2.95 lower to 0.18 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Length of hospital stay - Low dose

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	13 
	12 
	- 
	MD 4 higher
(6.9 lower to 14.9 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Length of hospital stay - High dose

	5 
	randomised trials 
	serious b
	not serious 
	not serious 
	serious a
	none 
	88 
	91 
	- 
	MD 3.33 lower
(7.63 lower to 0.97 higher) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Length of hospital stay - > 32 weeks high dose only

	2 
	randomised trials 
	serious b
	serious c
	not serious 
	serious a
	none 
	34 
	30 
	- 
	MD 2.66 lower
(5.35 lower to 0.04 higher) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sepsis - Low dose

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	11/30 (36.7%) 
	15/30 (50.0%) 
	RR 0.73
(0.41 to 1.32) 
	135 fewer per 1,000
(from 295 fewer to 160 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Sepsis - High dose

	3 
	randomised trials 
	serious b
	not serious 
	not serious 
	serious a
	none 
	40/141 (28.4%) 
	40/143 (28.0%) 
	RR 1.02
(0.70 to 1.47) 
	6 more per 1,000
(from 84 fewer to 131 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Sepsis - < 37 weeks high dose only

	1 
	randomised trials 
	serious b
	not serious 
	not serious 
	serious a
	none 
	5/29 (17.2%) 
	7/28 (25.0%) 
	RR 0.69
(0.25 to 1.92) 
	78 fewer per 1,000
(from 188 fewer to 230 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	NEC - Low dose

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	3/30 (10.0%) 
	4/30 (13.3%) 
	RR 0.75
(0.17 to 2.64) 
	33 fewer per 1,000
(from 111 fewer to 219 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	NEC - High dose

	5 
	randomised trials 
	serious b
	not serious 
	not serious 
	serious a
	none 
	3/184 (1.6%) 
	7/184 (3.8%) 
	RR 0.49
(0.15 to 1.56) 
	19 fewer per 1,000
(from 32 fewer to 21 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	NEC - < 37 weeks high dose only

	2 
	randomised trials 
	serious b
	not serious 
	not serious 
	serious a
	none 
	4/59 (6.8%) 
	5/58 (8.6%) 
	RR 0.78
(0.22 to 2.77) 
	19 fewer per 1,000
(from 67 fewer to 153 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Death - Low dose

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	5/30 (16.7%) 
	6/30 (20.0%) 
	RR 0.83
(0.28 to 2.44) 
	34 fewer per 1,000
(from 144 fewer to 288 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Death - High dose

	3 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	4/141 (2.8%) 
	7/143 (4.9%) 
	RR 0.64
(0.21 to 1.92) 
	18 fewer per 1,000
(from 39 fewer to 45 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Death - < 37 weeks high dose only

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	4/30 (13.3%) 
	3/30 (10.0%) 
	RR 1.33
(0.33 to 5.45) 
	33 more per 1,000
(from 67 fewer to 445 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Cholestasis - Low dose

	1 
	randomised trials 
	serious e
	not serious 
	not serious 
	serious a
	none 
	2/30 (6.7%) 
	4/30 (13.3%) 
	RR 0.50
(0.10 to 2.53) 
	70 more per 1,000
(from 70 more to 70 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Cholestasis - High dose

	5 
	randomised trials 
	very serious b,e
	not serious 
	not serious 
	not serious 
	none 
	32/184 (17.4%) 
	63/184 (34.2%) 
	RR 0.50
(0.35 to 0.73) 
	170 more per 1,000
(from 90 more to 260 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Cholestasis - < 37 weeks high dose only

	1 
	randomised trials 
	serious f
	not serious 
	not serious 
	serious 
	none 
	2/30 (6.7%) 
	7/30 (23.3%) 
	RR 0.29
(0.06 to 1.26) 
	170 more per 1,000
(from 10 fewer to 340 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Daily weight gain - Low dose

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	13 
	12 
	- 
	MD 0.6 lower
(7.55 lower to 6.35 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Daily weight gain - < 37 weeks high dose only

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	30 
	30 
	- 
	MD 1 higher
(1.29 lower to 3.29 higher) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

a. 95 % CI crossing line of null effect 

b. In a few studies, the intervention/outcome was not blinded 

c. Heterogeneity is >75% 

d. Heterogeneity > 50% 

e. Uniform definition of cholestasis was used only in one study
f. Cholestasis was not defined 

Q. Should Human milk fortification compared to No fortification be used for supplementing feeding in LBW infants? 4, 84, 85
Author(s): 

Date: 

Question: Human milk fortification compared to No fortification in supplementing feeding in LBW infants 

Setting: NICU 

Bibliography: 4, 84, 85
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Human milk fortification
	No fortification
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Weight gain g/kg/day (follow up: median 90 days; assessed with: weight in grams)

	10 
	randomised trials 
	serious a
	serious b
	not serious 
	serious c
	publication bias strongly suspected a
	325 
	310 
	- 
	MD 1.81 more
(1.23 more to 2.4 more) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Height cm/week (follow up: range 30 days to 120 days; assessed with: cms)

	8 
	randomised trials 
	serious a,d
	serious b
	not serious 
	serious c
	publication bias strongly suspected a
	283 
	272 
	- 
	MD 0.12 more
(0.07 more to 0.17 more) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Head circumference increase cm/week (follow up: range 30 days to 120 days; assessed with: cms)

	8 
	randomised trials 
	serious a,d
	not serious 
	not serious 
	not serious c
	publication bias strongly suspected a
	283 
	272 
	- 
	MD 0.08 more
(0.04 more to 0.12 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Neurodevelopment MDI at 18 months (follow up: mean 18 months)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious e
	none 
	125 
	120 
	- 
	MD 2.2 more
(3.3 fewer to 7.75 more) 
	⨁⨁⨁◯
MODERATE 
	

	NEC (follow up: mean 4 months; assessed with: events)

	11 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	18/449 (4.0%) 
	11/433 (2.5%) 
	RR 1.57
(0.76 to 3.23) 
	14 more per 1,000
(from 6 fewer to 57 more) f
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 


CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

a. limited reporting, unclear, authors part of fortifier company, study funded by fortifier company 

b. wide CI, less subjects 

c. quantity and different strengths used 

d. blinding bias , no adequate concealment 

e. single trial, no long term follow up 

f. single act 

Q: Should DHA supplementation vs. No DHA supplementation be used in LBW feeding86 

Author(s): Prakash Desai 

Date: Sept – Oct 2019
Setting: NICU 

Bibliography: 86
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	DHA supplementation
	No DHA supplementation
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Neurodevelopmental Outcome Bayley MDI Post term at 12 months (follow up: mean 12 months; assessed with: Follow up)

	4 
	randomised trials 
	serious a
	not serious a
	not serious 
	serious b
	none 
	187 
	177 
	- 
	MD 0.96 more
(1.42 fewer to 3.34 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Neurodevelopment Outcome Bayley PDI post term at 12 months (follow up: mean 12 months)

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	none 
	183 
	170 
	- 
	MD 0.23 more
(2.77 fewer to 3.22 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 


	weight at 12 months (follow up: mean 12 months)

	4 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious b
	publication bias strongly suspected c
	127 
	144 
	- 
	MD 0.1 fewer
(0.31 fewer to 0.12 more) 
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Length at 12 months (follow up: mean 12 months)

	4 
	randomised trials 
	serious a
	
	
	
	
	127 
	144 
	- 
	MD 0.25 more
(0.33 fewer to 0.84 more) 
	- 
	IMPORTANT 

	Head circumference (assessed with: measurement)

	4 
	randomised trials 
	
	
	
	
	
	127 
	144 
	- 
	MD 0.15 more
(0.53 fewer to 0.23 more) 
	- 
	IMPORTANT 

	Visual Acuity

	3 
	randomised trials 
	
	
	
	
	
	
	
	- 
	0 
(0 to 0 ) 
	- 
	


CI: Confidence interval; MD: Mean difference

Explanations

a. small size, unclear allocation 

b. small sample size, small effect size MD and high heterogeneity 

c. attrition bias in couple of studies 
Question: Vitamin A supplementation compared to No vitamin A supplementation for LBW infants 

Author(s): Prakash Desai
Date: Sept- Oct 2019
Setting: NICU 

Bibliography: 87- 97
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Vitamin A supplementation
	No vitamin A supplementation 
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Mortality before 1 month ( Intramuscualr + Oral route) (follow up: mean 1 months)

	6 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	84/587 (14.3%) 
	97/578 (16.8%) 
	RR 0.86
(0.66 to 1.11) 
	23 fewer per 1,000
(from 57 fewer to 18 more) 
	⨁⨁⨁◯
MODERATE 
	

	Mortality before 1 month - Supplementation by oral route (follow up: mean 1 months)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	25/77 (32.5%) 
	29/77 (37.7%) 
	RR 0.86
(0.56 to 1.33) 
	53 fewer per 1,000
(from 166 fewer to 124 more) 
	⨁⨁⨁◯
MODERATE 
	

	Chronic lung disease (oxygen use at 28 days in survivors) (follow up: mean 1 months)

	7 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	366/547 (66.9%) 
	379/523 (72.5%) 
	RR 0.93
(0.86 to 1.01) 
	51 fewer per 1,000
(from 101 fewer to 7 more) 
	⨁⨁⨁◯
MODERATE 
	

	Death or chronic lung disease (oxygen use at 28 days)

	6 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	435/587 (74.1%) 
	461/578 (79.8%) 
	RR 0.93
(0.88 to 0.99) 
	56 fewer per 1,000
(from 96 fewer to 8 fewer) 
	⨁⨁⨁◯
MODERATE 
	

	Death before 36 weeks' postmenstrual age.

	4 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	92/546 (16.8%) 
	91/543 (16.8%) 
	RR 1.00
(0.77 to 1.29) 
	0 fewer per 1,000
(from 39 fewer to 49 more) 
	⨁⨁⨁◯
MODERATE 
	

	Chronic lung disease (oxygen use at 36 weeks' postmenstrual age in survivors).

	5 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	230/494 (46.6%) 
	261/492 (53.0%) 
	RR 0.87
(0.77 to 0.99) 
	69 fewer per 1,000
(from 122 fewer to 5 fewer) 
	⨁⨁⨁◯
MODERATE 
	

	Neurodevelopmental impairment at 18 to 24 months (follow up: mean 2 years)

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious b
	none 
	117/272 (43.0%) 
	128/266 (48.1%) 
	RR 0.89
(0.74 to 1.08) 
	53 fewer per 1,000
(from 125 fewer to 38 more) 
	⨁⨁⨁◯
MODERATE 
	


CI: Confidence interval; RR: Risk ratio

Explanations

a. 95% CI are wide and imprecise 

b. downgraded the quality of evidence based upon im-precision because although the 95% CI for the typical RR is narrow the result is consistent with minimal clinical effect. 

Question: Iron Supplementation compared to No Iron supplementation in supplementing LBW infants 

Author(s): Prakash Desai 

Setting: NICU 

Bibliography: 98-103
	Certainty assessment
	Impact 
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Growth-related parameters - not reported

	- 
	- 
	- 
	- 
	- 
	- 
	- 
	In 6 short-term interventions, no effect of medicinal iron, formula, or fortifier on any growth-related parameters was observed. Six articles reported that long-term supplementation had no effect on growth 
	- 
	IMPORTANT 

	Measures of neurological development - not reported

	- 
	- 
	- 
	- 
	- 
	- 
	- 
	Short-term supplementation had no effect on neurological development in 2 RCTs. In an initiation timing trial of 2–4 mg/kg/d, while no effect on cognition, motor function, visual impairment, or behaviour was observed at 5 years CA, there was a trend towards benefit of early initiation; 35% of the late initiation group had an abnormal neurological examination result compared to 19% of the early initiation group. In a Swedish RCT in marginally LBW infants, supplemented children had a significantly lower prevalence of behavioural problems than those in the placebo group (3% vs. 13%, respectively) at 3.5 years 
	- 
	IMPORTANT 

	Iron status - not reported

	- 
	- 
	- 
	- 
	- 
	- 
	- 
	Long-term medicinal iron supplementation was also associated with a reduced prevalence of iron deficiency and/or iron deficiency anemia. Marginally LBW infants supplemented with 2 mg/kg/d had a lower prevalence of iron depletion, iron deficiency, and anemia at both 6 and 12 months than those in the placebo group. Comparable findings were reported in an initiation timing trial; 15% of infants supplemented at 1week of age had iron deficiency compared to 40% of those initiated at 􏰂8.5 weeks 
	- 
	IMPORTANT 

	Incidence of adverse short-term clinical out- comes (including NEC, ROP, CLD, PVL, oxidative stress, and sepsis) - not measured

	- 
	- 
	- 
	- 
	- 
	- 
	- 
	Nine articles reported the effect of supplementation on the incidence of short-term adverse clinical outcomes, including necrotizing enterocolitis, retinopathy of prematurity, chronic lung disease, periventricular leukomalacia, oxidative stress, and sepsis. Short-term supplementation with medicinal iron or human milk fortifier at 2–4 mg/ kg/d had no effect in 4 RCTs. One study showed decreased Erythrocyte superoxide dismutase activity in the high dose group (7.1 mg/kg/day ) and in 1 year-long RCT, glutathione peroxidase activity was slightly higher in the high-iron formula (3.4 mg/kg/d) 
	- 
	IMPORTANT 


CI: Confidence interval       Explanations : a. Risk of concealment bias

Question: Probiotics compared to No Probiotics for feeding in LBW infants 

Author(s): Prakash Desai
Date: Sept – Oct 2019
Setting: NICU 

Bibliography: 104-109
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

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

	Severe NEC (follow up: median 2 years)

	29 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	146/4304 (3.4%) 
	253/4231 (6.0%) 
	RR 0.57
(0.47 to 0.70) 
	26 fewer per 1,000
(from 32 fewer to 18 fewer) b
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Sepsis

	28 
	randomised trials 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	597/4042 (14.8%) 
	661/3945 (16.8%) 
	RR 0.88
(0.80 to 0.97) 
	20 fewer per 1,000
(from 34 fewer to 5 fewer) 
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	Mortality

	27 
	randomised trials 
	not serious 
	not serious 
	not serious 
	not serious 
	none c
	207/4117 (5.0%) 
	268/4069 (6.6%) 
	RR 0.77
(0.65 to 0.92) 
	15 fewer per 1,000
(from 23 fewer to 5 fewer) 
	⨁⨁⨁⨁
HIGH 
	IMPORTANT 


CI: Confidence interval; RR: Risk ratio

Explanations

a. the funnel plots and the statistical tests (effects of probiotics on mortality in RCTs) indicated publication bias 

b. Then rate of NEC differs across regions 

c. showed significant publication bias (Egger test, p = 0.012; Begg test, p = 0.002; 

Question: Sodium supplementation compared to No sodium supplementation for LBW neonates 

Author(s): Arvind Shenoi
Date: August – September 2019
Setting: NICU 

Bibliography: 1110
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Sodium supplementation 
	No sodium supplementation
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Weight gain (follow up: mean 28 days; assessed with: grams)

	1 
	randomised trials 
	serious a
	not serious 
	not serious 
	serious 
	none 
	14 
	15 
	- 
	0 
(0 to 0 ) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Death (follow up: mean 6 weeks)

	1 
	randomised trials 
	serious a,b
	not serious 
	not serious 
	not serious 
	none 
	0/27 (0.0%) 
	4/26 (15.4%) 
	not estimable 
	
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	
	
	
	
	
	
	
	
	0.0% 
	
	
	
	

	Bronchopulmonary dysplasia (follow up: mean 14 weeks)

	1 
	randomised trials 
	serious a,b
	not serious 
	not serious 
	not serious 
	none 
	9/23 (39.1%) 
	5/26 (19.2%) 
	not estimable 
	
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	
	
	
	
	
	
	
	
	25.0% 
	
	
	
	

	Patent ductus arteriosus (follow up: mean 6 weeks)

	1 
	randomised trials 
	serious a,b
	not serious 
	not serious 
	not serious 
	none 
	7/23 (30.4%) 
	9/26 (34.6%) 
	not estimable 
	
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	
	
	
	
	
	
	
	
	33.0% 
	
	
	
	

	Necrotising enterocolitis (follow up: mean 6 weeks)

	1 
	randomised trials 
	serious a,b
	not serious 
	not serious 
	not serious 
	none 
	0/7 (0.0%) 
	7/26 (26.9%) 
	not estimable 
	
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	
	
	
	
	
	
	
	
	25.0% 
	
	
	
	


	Hypernatremia (follow up: mean 6 weeks; assessed with: serum sodium)

	1 
	randomised trials 
	serious a,b
	not serious 
	not serious 
	not serious 
	none 
	0/23 (0.0%) 
	0/26 (0.0%) 
	not estimable 
	
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	
	
	
	
	
	
	
	
	0.0% 
	
	
	
	

	Hyponatremia (follow up: mean 6 weeks)

	1 
	randomised trials 
	serious a,b
	not serious 
	not serious 
	not serious 
	none 
	1/23 (4.3%) 
	10/26 (38.5%) 
	not estimable 
	
	⨁⨁⨁◯
MODERATE 
	IMPORTANT 

	
	
	
	
	
	
	
	
	30.0% 
	
	
	
	


CI: Confidence interval

Explanations

a. large dropout in study population 

b. small number of patients in either limb 

                       Summary and recommendations

Should formula milk vs. donor human milk be used for feeding preterm or low birth weight infant?
Mother's own milk (MOM) is the first choice of enteral nutrition for preterm low birth weight (LBW) infants.

When MOM is not available, formula (term or preterm) is the next best alternate choice of nutrition for preterm LBW infants as it is associated with better weight gain, linear growth, and head growth (moderate quality of evidence).

However, there is a major word of caution as formula milk feeding was associated with a higher incidence of necrotising enterocolitis, as incidence of sepsis is already very high in majority of the neonatal care units of India. Utmost care should be taken while preparing milk feeds for maintenance of asepsis. Another prohibitive factor for formula feeding is the high cost associated with it.

Should effects of trophic feeding vs. enteral fasting be used for very preterm or very low birth weight infants?
Early trophic feeds should be started preferably within 24 hours of life. The recommendation cannot be generalised to ELBW, extremely preterm and babies with intrauterine growth restriction for lack of sufficient evidence in this groups of patients
Should delayed vs. early introduction of progressive enteral feeding be used for very low birth weight infants?
Progressive enteral feeding should be commenced early ( before 4 days) as delaying of progressive enteral feeds (beyond four days) has no beneficial effect and can lead to delay in reaching full feeds in VLBW babies. This recommendation should be applied with caution to very Preterm and ELBW babies.
Should slow vs. rapid advancement of feeds be used in very low birth weight infants?
The guideline committee group recommends practising faster rates of advancing feed volumes (30-40 ml/kg/day) in VLBW infants. Currently available evidence suggests that this recommendation is also applicable to subgroups of babies with IUGR, extremely low birth weight, and those with absent or reversed end diastolic flow velocity.
Should Pre feed abdominal circumference measurement vs. no abdominal circumference be used in VLBW infants?

Prefeed AC measurement for assessment of Feeding Intolerance is not recommended as there is paucity of evidence about its value in predicting important feeding outcomes. It is subject to high degree of inter and intra observer variability

Should No Routine Gastric residual volume testing vs. Routine gastric residual volume testing be used for low and very low birth weight infant?

The guideline panel conditionally recommends against the practice of routine pre-feed gastric residue estimation in low and very low birth weight infants who otherwise do not have any other clinical features of feed intolerance. As the abnormal volume, as well as color of gastric residue, is a component of feed intolerance and sometime is the only indicator, in level 2 units (SNCU’s), there may be concern that the other signs of feed intolerance may be missed and avoiding GRV may miss some babies in which concomitant presence of abnormally large or altered GRV could have pointed towards the pathology.

Should Cup Feeding vs. other modes of supplemental enteral feeding (Bottle/tube/finger feeding) be used in preterm infants unable to fully breastfed?

Low-quality evidence shows that the breastfeeding rates at discharge and on follow-up are more with cup feeding as compared to bottle feeding. We suggest using the cup feeding method for the transition from tube to breastfeeding (conditional recommendations). However, there is a need for larger well-controlled studies for the assessment of the safety aspect. There are concerns about bacterial contamination of milk in bottles; therefore WHO and UNICEF recommend cup feeding in low-resource settings. Also, there is a lot of variation among the type of cup used.

Should Nasogastric route vs. orogastric route be used for tube feeding in preterm or low birth weight infants?

Not enough evidence to suggest either nasogastric or orogastric route of tube feeding in preterm or low birth weight neonate. This review does not provide evidence that the route of feeding tube placement affects feed tolerance (time to achieve full enteral feeds) or the incidence or frequency of apnea or desaturation or bradycardia. In current practice, the decision regarding the route of tube placement seems to be based on clinician preference and local unit practice

Should transpyloric route vs. gastric route be used for tube feeding in preterm infants?

Though there are concerns regarding higher mortality with the use of transpyloric tube feeding, low to moderate quality evidence available till date, does not indicate a higher risk of death or serious adverse events including NEC and intestinal perforation association with transpyloric tube feeding. However, there is a moderately higher risk of gastrointestinal disturbance with the use of transpyloric tube feeding. 

Based on available evidence, gastric route of tube feeding is preferred over transpyloric route feeding as it can be easily practised at all set ups and is not associated with any major adverse effects

Should Continuous intragastric tube feeding vs. intermittent bolus tube feeding be used for preterm low birth weight infants?

With the currently available evidence, continuous feeding may not be recommended as a routine strategy to feed preterm low birth weight neonates. Good quality RCTs are needed to recommend continuous feeding in particular subgroups with feeding intolerance and GERD.

Should Three Hourly feeding vs. Second hourly feeding be used for stable Very Low birth weight infants?

There is no strong evidence to recommend any of the feeding schedules. However, based upon the trivial benefit and absence of any harm associated with 3 hourly feeding schedule, the guideline panel conditionally recommends (suggests) three hourly feeding schedule among stable VLBW infants with birth weight > 1250 grams. As the ELBW population was very less and subgroup analysis was not done, these results cannot be applied in those infants. One study has shown that the extremely low-birth-weight infants reach full enteral feeds earlier when fed 2-hourly compared with 3-hourly. Therefore, it can be considered in resource constraint setting where manpower is not adequate. Further, sufficient powered trials are needed.

Should Checking of position of feeding tube vs. no checking of position of feeding tube be used in preterm infants before feeding?

Checking of position of feeding tube (NG/OG) before each feeding is recommended. However, the nature of intervention to detect position of feeding tube is highly variable across units. Though most of the nursing staffs would prefer to check the marking on the tube (noted and documented at the time of insertion), secure taping, aspiration of contents for color and amount and pushing of air to auscultate a 'whoosh' sound over stomach, none of these methods are evidence based.

The gold standard of detection of feeding tube tip used in adults and children is an abdominal x-ray but repeated x-ray is not advisable in neonates. 

Detection of acidic pH using reagent strips is a low-cost well-studied method advocated in most of the international guidelines for verifying the position of feeding tubes in stomach. However, there is discrepancy in acceptable limit for pH detection (most studies mention <5). Moreover, milk feedings, use of enteral medications and use of H2 blockers may alter the readings.

Should Erythromycin vs. Placebo/No erythromycin be used for feed intolerance in preterm infants as a rescue therapy?

Based upon the existing evidence the panel recommends that erythromycin should not be used routinely for the treatment of feed intolerance. If at all it is used, the higher dose (> 12 mg/kg/day) is preferred that too in infants < 32 weeks only.
Should Human milk fortification compared to No fortification be used for supplementing feeding in LBW infants?

We recommend cautious interpretation and application of these findings. Although meta-analyses indicate that multi-nutrient fortification increases rates of growth, typical effect sizes are very modest. Over the course of four weeks, multi-nutrient fortification for a very preterm infant weighing 1 kg at birth would result in an extra 50 g of weight gain, 7 mm of length gain and 3 mm of head circumference gain. As well as uncertainty about the clinical importance of these small effects on hospital growth rates, considerable uncertainty remains about longer-term impact on growth or development.

Though the above evidence is not of high quality, to prevent EUGR, which is associated with poor neuro-cognitive outcome, and to avoid specific nutrient deficiencies, nutrient fortification of HM is recommended. The protein requirement of growing preterm infants is between 3.5 and 4.5 g/kg/day. Feeding with 150 mL/kg/day of unfortified EBM (often considered full enteral feeding) provides only about 1.8 g/ kg/day of protein

Standard fortification is initiated usually when the fed milk volume is 50–100 ml/kg. Milan EMBA/ESPGHAN/AAP Joint Meeting Consensus recommends fortifying HM for preterm infants with a birth weight <1,800 grams.

Should DHA supplementation vs. No DHA supplementation be used in LBW feeding?

DHA is an important LCPUFA that has roles in several physiological processes including brain and visual development as well as the inflammatory process. Premature infants, especially those born before 30 weeks, have been shown to have a deficit in DHA shortly after delivery for several reasons including foregoing third trimester DHA accretion, receiving enteral breast milk or donor milk feeds that are typically low in DHA, and having an increased risk of requiring prolonged TPN. Despite numerous studies evaluating the effects of DHA on development in the premature infant, there are still conflicting results on whether DHA actually improves the cognitive and visual outcomes in premature infants. 

While short-term benefits have been seen in several studies, long-term benefits are not consistent.

Hence we do not recommend routine extra supplementation of DHA/LCPUFA to LBW infants and premature infants. Any measures to improve maternal intake of DHA can be considered as the results of DINO trial seems to be promising. Until then mother's own milk or Donor mother's milk should be provided on own or supplemented with fortification as deemed.
Should Vitamin A supplementation vs. No vitamin A supplementation be used for LBW infants?

Given the lack of benefits and the additional costs involved in administering daily vitamin A supplements, routine oral or intramuscular supplementation of vitamin A is not recommended in LBW infants. In ELBW infants (less than 1000 grams birth weight), repeat intramuscular doses of vitamin A to prevent chronic lung disease may depend upon the local incidence of this outcome and the value attached to achieving a modest reduction in the outcome balanced against the lack of other proven benefits and the acceptability of the treatment to be considered. The optimal dose appears to be 5000 IU three times weekly for four weeks when given intramuscularly. 

Should Iron Supplementation vs. No Iron supplementation be used for supplementing LBW infants?

Based on the discussed evidence, an exogenous source of 2–4 mg/kg per day of Iron is recommended during the period of stable growth, beginning at 2-4 weeks and continuing until 6- 12 months of age.

Choice of Iron compound: There are no randomised studies recommending one form of Iron compound over another, but once a day preparations like Ferrous sulphate, Ferrous ascorbate are preferable. 

Clinicians can choose the compound and usually in India the Iron drop preparations are combined with Folic acid preparations and single Iron preparations are difficult to access as liquid preparations. 

Route of administration: Enteral route is preferred due to practicality reasons
Should Probiotics vs. No Probiotics be used for feeding in LBW infants?
The probiotic mixture showed advantages over the single strains to decrease the incidences of necrotizing enterocolitis and gut-associated sepsis, and mortality in preterm infants. So a probiotic mixture should be used instead of single strain probiotic for intended benefits. A combination of Lactobacillus, Bifidobacterium and Saccharomyces Boulardii are easily available as sachets in Indian settings as a 1 gm sachet and should be considered for use to reduce the risk of incidence of NEC and gut-associated sepsis and overall cause mortality in VLBW and premature infants. This recommendation can however be reviewed if the overall incidence of NEC has been very low in the given neonatal unit as the main beneficial outcome of use of Probiotic has been shown to decrease NEC in infants. 

Dosage: Based on the median dose used in the RCTs in preterm neonates, we suggest that a daily dose of 3 × 109 cfu/day may be appropriate for neonates of less than 32 weeks gestation and dose of 1.5 x 109 cfu/day for ELBW given as a single dose per day.

Starting of Probiotics: Because of the importance of early establishment of commensal flora in preterm neonates the probiotic supplementation should be started as early as possible before pathogens colonise or antibiotics destroy the prevailing commensals. The supplements can be started when the neonates are ready for enteral feeds as early as within 24 hours after birth given baby is clinically stable with no active sepsis concerns.

When to stop: Based on the published trials and the inverse relation of gestational age with NEC and all-cause mortality, it seems appropriate that supplementation could be stopped after reaching the corrected gestational age of 36 to 37 weeks, when the risk of these adverse outcomes is minimal. The shedding of probiotic organisms in the stool commonly stops about 2 to 3 weeks after the probiotic supplement is stopped
Should Sodium supplementation vs. No sodium supplementation be used for LBW neonates?

In LBW neonates less than 32 weeks gestational age, who are stable and on full feeds on day 7 of life, supplementation of oral sodium in a dose of 4mEq/kg/day in 4 divided doses is recommended from day 7 of life for the next 28 days, in order to enhance weight gain and prevent hyponatremia.
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