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Outcomes are not just brain outcomes 

• CP / cognition 

• Behaviour / learning 

• Neurosensory 

• Chronic lung disease 

• Renal – hypertension 

• Growth …



Intact survival?



Why predict 

• Improve Care processes

• Individual case – anticipatory guidance  





Antenatal steroids - dose-dependent protective effect –
death or neurodevelopmental impairment - extremely 
preterm

No ANS Partial ANS Complete ANS 

n 848 1581 3692

Mortality % 43 30 25

Severe IVH 23 19 11

Death / NDI % 68 54 48

JAMA Pediatr. 2016 Oct 

infants (birth weight range, 401-1000 g; gestational age, 22-27 weeks)

https://www.ncbi.nlm.nih.gov/pubmed/27723868
https://www.ncbi.nlm.nih.gov/pubmed/27723868
https://www.ncbi.nlm.nih.gov/pubmed/27723868


Effects and safety of MagSulf in 
neuroprotection 

Magsulf No magsulf

Moderate to 
severe CP 

45 / 3504 75 / 3588 0.61 (0.42 – 0.89) 

Medicine 2016 Jan 



Human Milk Feeding as a Protective 
Factor for Retinopathy of Prematurity: 
A Meta-analysis
Severe ROP Any BM vs formula Exc BM vs formula 

0.42 (0.08 to 2.18) 0.10 (0.04 to 0.29)

Pediatrics 2015 dec

5 studies with 2208 preterm infants, observational studies 



Care process – QI  

• Best science 

• Best implementation 



Avoiding excess of Therapies 

• Hyperoxia

• Hypocarbia

• Alkali 

• Steroids 

• Hyperthermia …

• Caffeine 

• Fluids 

• Parenteral nutrition 



Family centered development supportive care 

Role of stimuli – PATCHED EYE – POOR 
SYNAPSE

BEYOND INJURY



Thyroid function 

• Repeat even if newborn TFT n 



Eye

• Rop

• Refraction 



Hearing 

• Picking up mild to moderate hearing loss is critical 
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MRI + GM assessment 



Predictive value of qualitative assessment of 
general movements for adverse outcomes at 
24 months of age in infants with asphyxia

• 114 full-term asphyxiated infants

• qualitative assessment of GMs within 3 months after birth

• Bayley Scales of Infant Development at 24 months of age

• cramped-synchronized movements during the writhing movements 
period 
• predictive validity 98.2%, 
• positive predictive value 85.7%, and negative predictive value 99.1%. 

• absence of fidgety movements during the fidgety movements period 
• predictive validity 97.4%, 
• positive predictive value 75.0%, and negative predictive value 99.1%.





Early human dev 2015 feb



Neonatal MRI Pattern of Brain Injury as a Biomarker of Childhood 
Outcomes following a Trial of Hypothermia for Neonatal Hypoxic-
Ischemic Encephalopathy

• Death or IQ <70 
• 4 of 50 (8%) of children with pattern 0 (normal MRI), 
• 1 of 6 (17%) with 1A (minimal cerebral lesions), 
• 1 of 4 (25%) with 1B (extensive cerebral lesions), 
• 3 of 8 (38%) with 2A (basal ganglia thalamic, anterior or posterior limb of 

internal capsule, or watershed infarction)
• 32 of 49 (65%) with 2B (2A with cerebral lesions)
• 7 of 7 (100%) with pattern 3 (hemispheric devastation)

• IQ 
• 90 ± 13 -46 children with a normal MRI 
• 69 ± 25 -50 children with an abnormal MRI 

J Pediatr 2015 Nov



MRI – HIE  

• Benefit of cooling 



MRI



How early?





At birth – gestation 

Vs 30  ODDS Severe vs no morbidity Mortality vs no morbidity 

23-24 36 (22-58) 171  (87-334)

26 13 25

29 1.6 2

Probability Severe vs no morbidity Mortality vs no morbidity 

23-24 0.35 0.164

26 0.18 0.034

29 

30 0.04 0.004



At discharge from NICU



Prediction of neurodevelopment outcome 
of preterm babies using a risk 
stratification score 

• This scoring helped to stratify 

preterm babies into low and 

high risk

• This will help in planning 

intensity of follow up and 

intervention 

Score Risk Normal abnormal total

1,2 Low 188 
(95.5%)

9 
(4.5%)

197

3, 4, 5 High 23 
(82.2%)

5 
(17.8%)

28

Radhika S, Naveen Jain Indian Pediatrics July 2016 











Weight growth velocity and ND outcomes 
of extremely low birth weight infants 
Will nutrition enhancement 

improve outcomes 

PLOS sep 2015 



Correlation of serum KL-6 and CC16 levels with 
neurodevelopmental outcome in premature infants at 12 months
corrected age

• KL-6 is preferentially expressed on alveolar type II cells in human 
lungs, and is a marker of specific lung injury

• Following alveolar injury, regenerating type II cells strongly express 
KL-6 antigen and this can lead to increased plasma KL-6 levels

• CC16, a lung-specific protein produced by the tracheobronchial 
epithelium where non-ciliated Clara cells are predominant, is believed 
to increase in the circulating blood of subjects with pathological 
conditions that are characterized by increased permeability of the 
alveolar–capillary barrier



<32 / < 1500 at 12 mo CGA 



Earlier – gives window for 
intervention 



Early assessment of structure and 
function 
• MRI at ETA combined with GMA at 12 weeks CA is currently the most 

accurate method for early prediction of cerebral palsy at 12 months 
corrected age

• earlier magnetic resonance imaging combined with neuromotor and 
neurobehavioural assessments (at 30 weeks postmenstrual age)?



• A combination of neurological 

• (Hammersmith Neonatal Neurologic Examination), 

• neuromotor (General Movements, Test of Infant Motor Performance), 

• neurobehavioural (NICU Network Neurobehavioural Scale, Premie-Neuro) 

• visual assessments will be performed at 30 and 40 weeks PMA





Even earlier ????



Prognosis of psychomotor and mental development in 
premature infants by early cranial ultrasound 

• By day 3 

• Cranial ultrasonic gray-scale value measurement 

• Ultrasonic anomalous area of 1 cm2 of -calculate the average of gray-
scale value for ultrasonic anomalous areas. 

Italian Journal of Pediatrics, 
2015 



• EEG of extremely preterm infants (22- 28 weeks) as early as 12 hours 

• N= 43

Typical EEG at 12 hrs – discontinuous at 72 hours 

Burst and inter – burst  



What we practice 











false reassurance, or create false anxieties.

http://onlinelibrary.wiley.com/doi/10.1111/j.1651-2227.2012.02767.x/abstract


Prediction - ?? 



Early detection and intervention - does it really 
matter?

Please mail Naveen_19572@Hotmail.com for free copy of blue book  
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