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PREDICTION OF NEONATAL OUTCOME BY 
USING SNAP- II 

 
                                                                     Abstract 

 

Background: Application of severity score is useful for prognostication and evaluation of the 

effectiveness of therapeutic protocols in Neonatal Intensive Care Units. SNAP-II scoring  

assesses the severity of illness in terms of degree of derangement from normal physiology 

across the number of physical and routine laboratory findings within a given time frame. The 

aim of this study is to evaluate the accuracy of Score for Neonatal Acute Physiology – II 

(SNAP - II) score in predicting  Mortality.  

 

 

Methodology: The present study is a hospital based prospective observational study, 

conducted in the Neonatal Intensive Care Unit, Department of Pediatrics, SDM College of 

Medical Sciences and Hospital, Sattur, Dharwad from march 2020 to Dec 2021. 123 inborn 

and out-born neonates (< 28days) with birth weight of >1000g and gestation > 28weeks 

admitted to  the NICU, were enrolled. Mortality and organ failure details were recorded and 

analysed. 

 

 

Results: ROC analysis showed that the accuracy of SNAP-II in detecting mortality was 

98.5%. AUC was 0.985, 95% CI 0.945 to 0.999 , p<0.05. The sensitivity was found to be 

96.8% and the specificity was 92.86% at SNAP-II score >30. The most prevalent organ 

failure was found to be Haematological, 22(29.3%); followed by cardiac, 26(21.1%); and 

respiratory failure, 22(17.9%).  

 

 

Conclusion: This study further validates that Higher SNAP II score predicts poor outcome 

and prolonged duration of NICU stay 
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INTRODUCTION 

 

Every year, 26 lakh babies die worldwide within 28 days of life, an average of 7,000 neonatal 

deaths every day. Of these, India accounts for 6.4 lakh neonatal deaths. India has a neonatal 

mortality rate of 25.3 deaths per 1,000 births10. The infant mortality rate according to sample 

registration system for the year 2017 (published on May 2019) 33 per 1000 live births is 

about one- fourth as compared to 1971 11. 

  

The mortality rate among out-born neonates was found to be much higher than inborn 

neonates .  These newborns require special attention and care to accomplish ‘Mission 

Twenty-Twenty’ that is reduction of infant mortality rate to twenty per thousand live births 

by 2020 in India and to achieve the ‘Sustainable Development Goal 3’ (SDG-3) which aims 

to reduce the neonatal mortality rate to at least as low as 12 per thousand live births by 2030 

worldwide12 . 

 

The two most common cause of neonatal deaths in India are prematurity (35%) and neonatal 

sepsis (33%). The very low gestational age (VLGA) and very low birth weight (VLBW) 

premature neonates have multiple morbidities that are the main cause of death in the neonatal 

period and during the first year of life. However, neonatal 

mortality and severity of illness also depends on perinatal factors like small for gestational 

age (SGA) status, Apgar score and importantly disease severity in first hour of life. To 

predict neonatal mortality and severity of illness various scores have been described in 

literature. These severity scores were developed by using logistics regression analysis. These 

predictive models of severity of illness are basically to determine to what severity the infant 

is acutely ill and to predict future mortality and morbidity because of present illness1.  
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The important features of an ideal scoring system that have been proposed by Fleisher et al. 

includes  

 

(1) Easy to use  

 

(2) Applicable early in the course of hospitalisation  

 

(3) Able to predict mortality, specific morbidities, or cost for various categories of neonates  

 

(4) Usefulness for all groups of neonates to be described. 

 

 

 

REVIEW OF LITERATURE 

 

 

The original Score for Neonatal Acute Physiology (SNAP) was developed by Richardson et 

al. in 1990. This score was developed in United state (US) and is mainly used in US and 

Canada. SNAP score was developed and validated prospectively on 1643 admissions (114 

deaths) in three NICUs3.  

 

SNAP scores the worst physiologic derangements in each organ system in the first 24 hours. 

This score is extensive and involves 28 physiological parameters. SNAP showed little 

correlation with birth weight and was highly predictive of neonatal mortality even within 

narrow birth weight strata. It was capable of separating patients into groups with 2 to 20 

times higher mortality risk. It also correlated highly with other indicators 

of severity including nursing workload (r =0.59), therapeutic intensity (r = 0.78), physician 

estimates of mortality risk (r =0.65), and length of stay (R2 = 0.59). These physiologic 
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parameters change overtime and as such the SNAP score was designed for sequential 

measurements3. 

 

According to Sutton et al. SNAP is an useful measure of severity of illness in sick term 

neonates admitted to a tertiary NICU and SNAP can be used to predict neonatal morbidity 

and mortality. 

 

Maiya et al. demonstrated that SNAP score correlated well with neonatal mortality and also 

described the cut off value for neonatal mortality prediction. SNAP scores > 10 in VLBW 

babies and >15 in others were associated with higher mortality12. 

 

Kumar et al. compared SNAP score with oxygenation index (OI) in predicting outcome of 

hypoxic respiratory failure (HRF). Although both, the SNAP score and highest OI, are useful 

and similar in predicting outcome of HRF, OI is preferable because of its ease of use. 

 

According to Richardson et al. perinatal risk factors also affect neonatal mortality 

independently, hence SNAP score was extended to its perinatal extension (SNAP-PE) by 

adding three additional perinatal parameters namely birth weight, small for gestational age, 

and five minute Apgar score. 

Therefore, making quantification of both physiological instability parameters and perinatal 

risk factors in one score4. 

 

SNAP-PE (Az=0.92) has shown to have better sensitivity and specificity when compared to 

either birth weight or SNAP alone as well as has excellent goodness of fit. 

 

Major drawbacks of SNAP and SNAP-PE are complexity of scoring with 28 and 31 

components respectively and both these scores were developed from neonatal population that 

had relatively small number of VLBW neonates with majority of these VLBW neonates had 

mortality and presently there have been medical advancements in multiple neonatal disease 

leading to better survival of VLBW and ELBW neonates17. 

 

As the major drawback of SNAP and SNAP-PE was large number of components, 

Richardson et al. simplified neonatal illness severity and mortality risk score and published 
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SNAP-II and SNAPPE-II. Theses scores was derived from a cohort of 25,429 neonates across 

30 NICUs in Canada, California, and New England during the mid 1990s13.  

 

SNAP-II was derived from the most parsimonious logistic model for in-hospital mortality 

using 10,819 neonates. The components of SNAP-II includes six physiologic items during a 

12 hour period namely lowest mean blood pressure, lowest temperature, PO2/FIO2, lowest 

serum pH, presence of multiple seizures, and low urine output. SNAP-II has a score range of 

0 (low severity) to 115 (high severity) and was designed to be used in neonates of all 

gestational ages30. 

 

SNAPPE-II score was derived from the remaining 14,610 cases and similar to SNAPPE, 

there are three additional parameters in SNAPPE-II over SNAP II namely birth weight, small 

for gestational age, and five minute APGAR score. Like SNAP-PE, SNAPPE-II measures the 

combined physiological and perinatal risk variables, thus improving the prediction of 

neonatal SNAP-II should be used in preference over SNAPPE-II as a measure of illness 

severity because SNAP-II is a pure measure of physiologic derangement, whereas SNAPPE-

II incorporates non physiologic mortality risk variables that may not be relevant to other 

outcomes mortality. The maximum score achievable in SNAPPE-II in sick neonate is 1628.  

 

 

Chien et al. studied 4226 neonates ≤ 32 weeks GA admitted to 17 Canadian NICU between 

1996 and 1997 and demonstrated SNAP-II as a significant and independent predictor of 

severe IVH and CLD. Addition of SNAP-II to models using GA and traditional risk variables 

significantly (p<0.05) improved model prediction (Az= 0.8 for severe IVH; 0.83 for 

CLD). Goodness of fit was good (p>0.05 for HL test)14 

 

 

Skarsgard et al. showed that SNAP II score had high mortality prediction among neonates 

with congenital diaphragmatic hernia (CDH).  Snoek et al. demonstrated that SNAP II 

predicted not only mortality but also need for extracorporeal membrane oxygenation 

(ECMO) in CDH patients15.  

 



13 

 

Lim et al. evaluated usefulness of SNAP II score after first day in neonates who died or 

developed sepsis or NEC and concluded that SNAP-II scores did not accurately assessed or 

predicted neonatal morbidity and mortality after first day of life10. 

 

Extremely low gestational age neonate (ELGAN) study demonstrated that SNAP-II and 

SNAPPE-II predicted mortality in neonates born before the 28th week, even after adjusting 

for gestational age28. This study also reported that high SNAP-II and SNAPPE-II scores 

predicted intraventricular haemorrhage, moderate/severe ventriculomegaly and echodense 

lesions in cerebral white matter. Neither SNAP-II nor SNAPPE-II predicted any statistically 

significant diagnosis of cerebral palsy. Mental Development Index (MDI) and Psychomotor 

Development Index (PDI) scores <55 were consistently predicted by both high SNAP-II and 

SNAPPE-II, whereas scores in the 55–69 range were inconsistently predicted. High SNAP-II 

and SNAPPE-II inconsistently predicted a positive screen for autism spectrum disorder and 

small head circumference at 24 months2913.  

 

 

Soriasham et al. studied 3094 neonates and demonstrated 477 neonates (15.4%) who were 

exposed to clinical chorioamnionitis had significantly higher admission SNAP-II scores. 

Bivariate analysis revealed that the neonatal mortality rate was increased significantly in the 

chorioamnionitis group (10.6% vs 6.1%). Multivariate regression analysis with adjustment 

for illness severity indicated that chorioamnionitis was associated with an increased risk of 

early sepsis (odds ratio, 5.54; 95% confidence interval, 2.87-10.69) and severe 

intraventricular haemorrhage (odds ratio, 1.62; 95% confidence interval, 1.17-2.24) but not 

neonatal death17.  

 

Meadow et al. reported that the serial SNAP II score and caretaker intuition did not improve 

the predictive power of mortality in serial assessments on admission day 1,3,7 and then 

weekly after admission11. 

 

 

The advantage of SNAP-II over SNAP is that SNAP-II is a simple, objective, physiology-

based measure of illness severity that is relatively inexpensive to obtain. The other added 

advantage includes that the six items in SNAP-II are readily available in neonatal medical 
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records and a score can be assigned in 4 to 6 minutes. SNAP-II has the potential to serve as 

an adjunct to existing clinical and administrative databases. The main limitation of SNAP-II 

being requirement of data collection over 12 hours20. 

 

 

Clinical Risk Index for Babies (CRIB): 

Tarnow-Mordi et al published a scoring system, the clinical risk index for babies (CRIB), that 

took into account 6 parameters namely birthweight, gestational age, maximum and minimum 

fraction of inspired oxygen (FIO2), maximum base deficit during the first 12 hours and 

presence of congenital malformations. This score was developed in U.K. and is mainly used 

in Europe. This score was developed retrospectively in a cohort of 812 neonates of 

birthweight ≤1500 g or gestational age less than 31 weeks, who were treated in four UK 

tertiary hospitals between 1988 and 1990. The discriminatory ability (area under the receiver 

operating characteristic ROC curve: Az) for predicting death was significantly greater for 

CRIB (Az= 0.90) than for birthweight alone (Az= 0.78). 

 

The validity of the CRIB score was shown by Brito et al7 who studied 284 neonates and 

demonstrated CRIB score was more accurate with good discriminatory ability (Az= 0.88) 

differing significantly from birthweight (Az= 0.76). However, gestational age (Az=0.81) did 

not present significant differences. Vakrilova et al and Coscia et al used CRIB score as an 

early prognostic index for VLBW neonates treated in neonatal intensive care unit (NICU). 

They showed that CRIB score was significantly higher among the neonates who died or had 

permanent neurological disability31.  

 

However, evidence from developing countries like India revealed no significant differences 

between CRIB score (Az= 0.823), birth weight (Az=0.829) and gestational age (Az=0.819) to 

predict neonatal mortality. The various advantages are the simplicity in application of CRIB 

score, rapid application and high sensitivity. The other added advantage is its involvement of 

physiological parameters of the neonates soon after birth, that overcomes the disadvantage of 

birthweight specific and/or gestational age specific predictors of neonatal mortality. This 

score may be used in the evaluation of a single NICU or among the NICUs.  

 

The disadvantages includes its applicability in only VLBW neonates, applicable for the first 

12 hours of postnatal life, the score contains element that are determined by care team and as 
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this score was developed before wide spread use of surfactant, and it has high dependence on 

respiratory status of neonate28. 

 

Clinical Risk Index for Babies II (CRIB II): 

 

CRIB II score, is an update version of CRIB and was published by Parry et al in 200312. The 

advantage of CRIB II over CRIB is that it provides a recalibrated and simplified scoring 

system that avoids the potential problems of early treatment bias. CRIB II score is a measure 

of initial mortality risk and illness severity within one hour of admission24. It takes into 

account five parameters namely birth weight, gestational age, body temperature, base excess 

and gender of infant. These parameters were studied on UK-wide sample of neonates 

admitted to NICU in 1998-99, and showed the reduction in neonatal mortality after neonatal 

intensive care in the past 12 years. 

 

The CRIB II has been validated by a recently published study from Egypt that enrolled 113 

neonates and reported that CRIB II score was more accurate with Az = 0.968 and good 

calibration (HL test, p=0.952) to predict neonatal mortality compared to gestational age 

(Az=0.900) or birth weight (Az=0.834) alone31 . Similar results have been reported by 

Rastogi et al.14 and Marete et al15. Greenwood et al. performed a population study (2210 

neonates) in Australia to evaluate CRIB-II severity of illness score as a predictor of mortality 

and moderate to severe functional disability (FD) in very premature neonates.  

 

CRIB-II (Az=0.83) performed significantly better compared to gestational age (Az=0.78) or 

birthweight (Az=0.76) alone to predict mortality. CRIB-II scores were significantly higher in 

FD than non-FD children (11.9 ± 2.9 vs. 10.1 ± 2.6), but CRIB-II (Az=0.68) did not  

significantly differ from that of gestation (Az=0.65) and birth weight (Az=0.65) to predict 

poor neurodevelopment outcome32. 

 

Lodha et al. evaluated CRIB II score for prediction of major neurodevelopmental impairment 

(Az= 0.84) and poor outcome (Az=0.82) in VLBW neonates at 3 years of corrected age 

(sensitivity 83%; specificity 84%). De Felice et al. demonstrated no significant difference 

between CRIB and CRIB II in predicting in-hospital mortality in VLBW neonates . 

Advantage of CRIB II score is that it does not contain subjective parameters24. It contains 
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parameters that can be easily collected from medical records and can be useful in counselling 

the parents about probable mortality risk. 

 

 

National Therapeutics Interventions Scoring System (NTISS): 

 

National Therapeutics Interventions Scoring System (NTISS) is a modified version of the 

Therapeutic Intervention Scoring System (TISS). From the 76 original TISS items, 42 were 

deleted and 28 added to form the NTISS thereafter making total of 62 variables. Like TISS, 

NTISS assigns score points from 1 to 4 for various intensive care therapies. Admission-day 

NTISS scores were calculated for 1643 neonates admitted to three NICUs between 1st 

November 1989 to 30th September 1990. NTISS scores ranged from 0 to 47 with a mean of 

12.3 +/- 8.7 (SD). The results showed little correlation with birth weight (r = -0.11) or 

gestational age (r = -0.17), but NTISS scores highly correlated with expected markers of 

illness severity, including mortality risk estimates by neonatal attending physicians (r = 0.70, 

p < 0.0001), in-hospital mortality rates (p < 0.05), and a measure of nursing acuity (r = 0.69, 

p < 0.0001)26 .  

 

In addition, admission-day NTISS scores were found to be predictive of both duration of 

nursery stay (r = 0.37, p < 0.0001) and total hospital charges for survivors (r = 0.65, p < 

0.0001). NTISS score is a valid measure of therapeutic intensity that is independent of birth 

weight26. 

 

Goedhuis et al. studied NTISS score on 152 neonates and showed that NTISS score at 

admission only correlated with mortality in neonates with birth weight less than 1500 grams. 

There was no correlation with mortality in neonates with birth weights ≥ 1500 grams, with 

gestational age or with psychomotor development in the first year of life17. 

 

 Oygur et al. evaluated severity of illness risk prediction in VLBW and ELBW preterm 

neonates. NTISS using all parameters was less predictive in ELBW neonates. This could be 

because of some interventions that are done routinely in ELBW leads to false high NTISS 

score, thus making NTISS modification necessary according to birthweight in order to obtain 

a more sensitive prediction.  
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Pe Ling et al. examined the ability of serial NTISS scores to predict mortality in VLBW 

preterm neonates. The AUC of the NTISS score was 0.913 at 24 hours, 0.955 at 48 hours, and 

0.958 at 72 hours18. However, there was no significant difference in the overall average 

NTISS scores between 48 hours and 72 hours. The results showed that NTISS score at 48 

hours was a better predictor of mortality when compared to NTISS score at 24 hours after 

admission. The model with gestational age and NTISS score at 48 hours had a better 

predictive power than the NTISS score alone (Az=0.99)22. 

 

 The advantage of NTISS score over other scores is that its basis is treatment and intervention 

rather than pathophysiological measurements such as used in CRIB, SNAP, SNAP-PE and 

their updates. The disadvantage includes numerous components in the scoring system making 

it lengthy and tedious for calculations. 

 

 

 

 

National Institute of Child Health and Human Development score (NICHHD): 

 

To predict mortality risk in neonates weighing between 501 to 1500 grams Horbar et al. 

developed a model based on admission factors which increase the risk of mortality. These 

factors were decreasing birth weight, appropriate size for gestational age, male gender, 

nonblack race, and 1-min Apgar score of ≤ 3. However, this score has not been used 

extensively since its development11. 

 

Neonatal Mortality Prognostic Index (NMPI): 

 

Garcia et al. elaborated and assessed the degree of validity of a prognostic model. The 

variables that constituted the neonatal mortality prognostic index were gestational age x birth 

weight, paO2/FiO2 ratio x O2 saturation, cardiac arrest, major congenital malformations, 

septicemia and base excess. This model showed to have a sensitivity of 70% and a specificity 

of 91% during the elaboration cohort. In the validation cohort, this model showed sensitivity 

of 68%, specificity of 92%, positive predictive value of 80%, negative predictive value of 
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85% and correct classification rate was 84%. This score has not gained too much popularity 

and is being used rarely22. 

 

Nursery Neurobiologic Risk Score (NBRS). 

 

Brazy et al. developed a Nursery Neurobiologic Risk Score (NBRS) based on potential 

mechanisms of brain cell injury in preterm neonates and showed correlation with 

developmental outcome at the corrected ages of 6, 15, and 24 months. The NBRS correlated 

significantly with the Bayley Scales of Infant Development (BSID), Mental Development 

Index (MDI) (r = -0.61 to -0.40), Psychomotor Development Index (PDI) (r = -0.59 to -0.46), 

and with abnormal neurologic examination findings (r = 0.59 to 0.73) at the three testing 

periods. In original NBRS score total 13 parameters were included.  

 

A shorter, revised NBRS that included only the seven parameters demonstrated similar 

correlation with developmental outcome when compared to original NBRS. A revised 2-week 

score of ≥ 5 or 

a discharge score of ≥ 6 demonstrated 100% specificity and 100% positive predictive value 

for an abnormal outcome at 24 months of age in these infants.  

 

 

Wang et al. demonstrated NBRS in 183 preterm neonates, correlated significantly with the 

birth weight and gestational age (p < 0.0001), was a significant predictor of NICU mortality 

(r = 0.68, p < 0.0001) and morbidity (Chronic lung disease, CLD: r = 0.46, p < 0.0001; 

Retinopathy of prematurity, 

ROP: r = 0.20, p < 0.01), there was also a significant correlation with the length of nursery 

stay (r = 0.53, p < 0.0001)39. De Vries et al. assessed quality of general movement in 45 

preterm neonates on days 2, 4, 6 and 10 with NBRS score. Abnormal general movements 

were related mostly to high NBRS40. 

 

Prematurity risk evaluation measure (PREM score): 

 

It is a graphical tool for predicting survival in very preterm (22-31 week) birth. It is based on 

gestation, birth weight for gestation and base deficit from umbilical cord blood. Cole et al. 

studied 1456 non-malformed very preterm neonates of 22-31 weeks' gestation born in 2000- 
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2003 and 3382 births of 23-31 weeks born in 2000-2004 and concluded that PREM score can 

be used to predict the chance of survival at or before birth almost as accurately as existing 

measures. 

 

Advantages of this score is that it does not require the collection of any non-standard 

information. Base deficit in cord blood, unlike the Apgar score, provides objective 

information of neonate and avoids subjective variations. Although PREM score is good at 

assessing survival, but poor at predicting serious disability in survivors. 

 

Berlin Score: 

 

Maier et al. studied on 572 VLBW neonates (396 neonates for score development and 196 for 

score validation) and developed a mortality risk score by using multiple regression analysis.  

It included birthweight, Apgar score at 5 minutes, base excess at admission, severity of 

respiratory distress syndrome, and artificial ventilation. Berlin score has a range from 3 to 40. 

This score has good discriminatory ability (Az = 0.86) with good validation (HL test 

p>0.05)32. 

 

Advantage of this score is its very early evaluation for risk of mortality (at admission) in 

comparison to CRIB score and SNAP score that are evaluated at 12 hours and 24 hours 

respectively. This score allow early randomisation based on risk of mortality. It also help to 

differentiate treatment effects and variations in mortality risk over time. 

 

SINKIN score: 

 

Sinkin et al. developed a score to predict risk of chronic lung disease (CLD). It includes birth 

weight, gestational age, 5-minute Apgar score, and peak inspiratory pressure at 12 hours for 

12-hour-old neonates24. Neonates were classified into low, moderate or high-risk groups on 

the basis of their predicted probability of requiring oxygen supplementation at 28 days; low = 

probability of less than 25%, moderate = probability of 25% to 75%, and high = probability 

greater than 75%. Regression analysis for 12 hours of age classified 125 neonates at low risk 

of whom 9% required supplemental oxygen at 28 days, and 80 neonates at moderate risk of 

whom 33% required supplemental oxygen at 28 days. 

 



20 

 

Evidence based comparison between scores: 

 

Murray et al. compared neonatal mortality risk prediction models in 476 VLBW neonates. 

The standardised mortality ratios (SMR) for the NICHD, CRIB, and SNAP-PE models were 

0.65, 0.56, and 0.82, respectively. Discrimination of all the models was excellent (range: 

0.863–0.930). Surprisingly, birth weight performed much better when compared to previous 

analyses, with an Az being 0.869. However, these models for severity of illness over 

predicted hospital mortality and required frequent calibration14. 

 

Gagliardi et al. compared CRIB, CRIB II and SNAPPE-II scores in 720 VLBW neonates and 

revealed that CRIB and CRIB-II showed greater discrimination than SNAPPE-II (Az 0.90 

and 0.91 v 0.84, p =0.0004) however, their goodness of fit was not good (HL= 0.045 for 

CRIB, 0.04 for CRIB-II, and 0.52 for SNAPPE-II). All the scores did not fully estimate the 

risk of death as survival is influenced by several other variables. 

 

Zardo et al. evaluated and compared birthweight and scores as predictors of neonatal 

mortality (SNAP, SNAP-PE, SNAP II, SNAPPE II and CRIB) in 494 neonates and 

demonstrated no statistical significance difference in Az (0.81-0.94). However, all scores 

were superior to birth weight alone. 

 

Guenther K et al. compared CRIB score with PREM score in VLBW neonates with 

gestational age <33 weeks. The CRIB showed the largest Az (0.89), however PREM birth 

condition model, PREM(bcm) (Az 0.86), and the PREM birth model, PREM(bm) (Az 0.82), 

also demonstrated good discrimination. PREM(bm) was superior, particularly in neonates 

with <750 g birth weight. 

 

Hentschel et al. evaluated two mortality scores: CRIB score and the Berlin admission score 

and one morbidity score (SINKIN score) to predict risk of CLD in 188 VLBW neonates. The 

SINKIN score and the Berlin admission score had Az of 0.89 and 0.85 to predict CLD 

(requirement of oxygen at 28 days of life). The Az were 0.88 and 0.81 respectively, using the 

CLD definition: requirement of oxygen at 36 week’s gestational age, and the CRIB had an Az 

0.77. The result of the study showed that Berlin score and SINKIN score could be used for 

CLD prediction. 
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Maier et al. compared two mortality risk score: CRIB score and Berlin score in VLBW 

neonates. Discrimination power were high and similar in both score (Az = 0.84, Az= 0.82 

respectively). Goodness of fit was excellent for both score (HL test p>0.05). However due to 

improvements in neonatal care, mortality rates are showing decreasing trend hence requires 

regular re-evaluation of existing scoring systems to avoid overestimation of mortality risk. 

 

 

 

 

 

 

AIMS AND OBJECTIVES 

 

1. Primary Objective : 

 

We are investigating whether Score for Neonatal Acute Physiology – II 

(SNAP - II) score can predict the outcome in terms of- 

I. Morbidity and 

II. Mortality 

 

 

2. Secondary Objective : 

 

Correlation between SNAP II score and Length of hospital stay 

 

 

 

MATERIALS AND METHODS 
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SOURCE OF DATA : 

 

The proposed study is hospital based Prospective Cohort study in SRI DHARMASTHALA 

MANJUNATHESHWARA COLLEGE OF MEDICAL SCIENCES AND HOSPITAL 

(SDMCMSH), DHARWAD. Study is conducted in Department of Pediatrics and data 

collected is 

from all the Neonates fulfilling the inclusion criteria admitting to NICU. 

 

 

INCLUSION CRITERIA : 

 

All inborn and outborn neonates (< 28days) with birth weight of >1000g and gestation > 

28weeks admitted to our NICU 

 

 

 

 

 

EXCLUSION CRITERIA :  

 

 Babies with gross congenital anomalies. 

 

 Death within 24hrs of enrollment 
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 NICU Discharge before 24hrs of admission. 

 

 Neonates admitted in NICU under Pediatric surgery 

 

 

 

STUDY AREA :  

 

Study was conducted in Department of Pediatrics, SRI 

DHARMASTHALAMANJUNATHESHWARA COLLEGE OF MEDICAL SCIENCES 

AND HOSPITAL (SDMCMSH), DHARWAD. 

 

 

STUDY PERIOD :    JUNE 2021 TO JULY 2022 

 

 

 

 

 

 

            METHODS OF COLLECTION OF DATA  

 

STUDY DESIGN :  

 

It is a hospital based Prospective Cohort study 
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SAMPLE SIZE : 

 

By using Buderer’s formula sample size calculated is 100 

 

ETHICAL APPROVAL : 

 

It was obtained from the Institutional Ethical committee Reg No: SDMCMS&H/ IEC : 

35:2021 

INFORMED CONSENT obtained from the parents / guardians. 

 

 

COLLECTION OF DATA :  

 

All enrolled Neonates will have their illness severity assessed using SNAP II scoring system 

within initial 12 hours of admission . Vital signs 

recorded for all enrolled neonates. 

 

 

 

SNAP II scoring includes the following 6 parameters 

PARAMETERS OF SNAP – II  

 

 

1. MEAN ARTERIAL PRESSURE (MAP) 

2. BODY TEMPERATURE 



25 

 

3. PaO2/ FiO2 

4. BLOOD pH 

5. OCCURENCE OF SEIZURES 

6. URINE OUTPUT 

 

 

 

1. MEAN ARTERIAL PRESSURE (MAP)  : 

 

Non invasive  blood pressure monitoring was done by vital monitoring, every 2nd hourly, 

each time the mean of three consecutive readings rounded off to nearest whole number was 

recorded in mm of Hg. The lowest MAP reading was considered  for scoring. 
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2. BODY TEMPERATURE : 

 

Two hourly monitoring of body temperature by skin probe of radiant warmer. The lowest 

temperature in Celcius recorded over 12hr study period was considered for scoring. 

 

 

 

 

3. PaO2/ FiO2 :  

 

PaO2 was read from ABG. ABG done based on clinical requirement and one at the end of 

12hr study. FiO2 was calculated.  Target saturations for both term and pre-term neonates 

were set as per standard protocols. PaO2/ FiO2 was then calculated, and the worst ratio 

was    considered for scoring. 
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4. BLOOD PH :  

 

ABG done as mentioned above .  Lowest pH was considered 
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5. OCCURRENCE OF SEIZURES :  

 

Scoring was done based on the number of seizure episodes during the 12hr study study 

period .  

 

 

 

 

 

 

6. URINE OUTPUT :  

 

All neonates were catheterised using  aspectic precautions for12 hr study period and scoring 

was done depending on urine output (in ml/kg/hr). 

 

 

 

 

SNAP II SCORING SYSTEM  

 

 

 

VARIABLE SNAP II   POINTS 

1. MBP        20 -29mmhg 

                 < 20 mmhg 

9 

19 

2. Temperature  35 – 35.6 c 

                     < 35 c 

8 

15 

3.  PaO2/FiO2     1.0 – 2.49 5 
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                         0.3 – 0.99 

                       <0.3  

16 

28 

4. Serum Ph   7.10 – 7.19 

                  < 7.10  

7 

16 

5. Multiple seizures 19 

6. Urine output   0.1 – 0.9ml/kg/hr 

                     < 0.1mlkg/hr 

5 

18 

 

 

 

EXPECTED OUTCOME AND APPLICATION 

 

Based on clinical status at discharge, babies were allocated three outcome groups. 

 

 Death (D) 

 

 Survival with organ Dysfunction (SOD) 

 

 Survival without organ Dysfunction (SWOD) 

 

 

Organ Dysfunction Criteria : 

 

1. Cardiovascular : 

 

An arterial systolic blood pressure of < 10th percentile for age after administration 

approximately >20ml/kg crystalloid or need of vasoactive support. Need for vasoactive 

support should be present for atleast 1 hour after fluid resuscitation. 
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Vasoactive support was defined by administration of dopamine (>5mcg/kg/min), dobutamine 

(>10mcg/kg/min), epinephrine, phenylephrine or norepinephrine of any dose. 

The use of milrinone or amrinone as a single agent was not vasoactive support. 

 

 

2. Respiratory : 

 

Evidence of acute pulmonary dysfunction defined as PaO2/FiO2 ratio of 

</=250 . 

 

3. Renal : 

 

Urine output < 0.5ml/kg/hr for 2 hours despite administration of crystalloid as 

preexisting impairment of renal function (defined as a serum creatinine 

concentration >2 times the upper limit of normal reference range prior the onset 

of sepsis) 

 

4. Hematology : 

 

platelet count of <80,000/mm3 or 50%decrease in platelet count from the 

highest value recorded over last 3 days. 
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5. CNS : 

 

Exhibiting clinical features such as Lethargy, Multiple convulsions. 

 

 

 

STATISTICAL ANALYSIS :  

 

The study was approved by the institutional ethical committee.  Data entered in MS Excel 

spread sheet and analyzed by SSPS software version 20.  

Sensitivity, specificity, positive and negative predictive value and area under the ROC curve 

were done.  

Chi-square test was used to find the significance in categorical data. 

The findings of continuus data were provided as mean SD, whilst the results of catagorical 

measurements were presented as percentage (%). 

P value of <0.05 was considered as significant.  

 

 

 

RESULTS AND ANALYSIS 
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STUDY ALGORITHM : 

 

 

  TOTAL ADMISSIONS 

 n=445 

N 

Satisfied inclusion 

criteria 

                n=122 

N 

SOD 

 n= 14 

N 

Death  

 n=5 

N 

SWOD 

 n=49 

N 

SOD 

 n=26 

N 

SWOD 

 n=23 

N 

Death  

 n=5 

N 

Term 

 n=68 

N 

Preterm  

 n= 54 

N 
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Table: Distribution by gender 

Gender Number Percentage 

Boy 68 55.74 

Girl 54 44.26 

Total 122 100.00 

 

Figure: Distribution by gender 

 

 

Total babies included in the study were 122. Among them 68 were boy babies (55.74%)  and 

54 girl babies (44.26%). 

 

Boy

55.74%

Girl

44.26%
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Table: Gender wise outcome 

Gender Death % SOD % SWOD % Total % 

Boy 6 8.82 21 30.88 41 60.29 68 55.74 

Girl 4 7.41 19 35.19 31 57.41 54 44.26 

Total 10 8.20 40 32.79 72 59.02 122 100.00 

Chi-square=0.2860, p=0.8670 

 

Figure: Gender wise outcome 
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Among the 122 neonates , 68 of them were boy babies, among which 6 of them accounting to 

8.82%  had succumbed, 21 of them (30.88%) had SOD, and finally 41 boy babies (60.29%) 

had survived without organ dysfumction. Of 122 neonates 54 were girl babies, similarly as 

compared to boy babies 4 of the girl babies which are 7.41% had death as outcome, 19 

(35.19%) had SOD, and 31 of them (57.41%) had SWOD. 

 

 

 

Table: Distribution by classifications 

 

Classifications Number Percentage 

AGA 97 79.51 

LGA 10 8.20 

SGA 15 12.30 

Total 122 100.00 

 

 

 

 

Figure: Distribution by classifications  
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Among 122 cases there were 97 AGA babies (79.51%),  LGA  accounted to 10 (8.20%), and 

SGA were 15 (12.30%) 

Table: Classifications wise outcome 

Classifications Death % SOD % SWOD % Total % 

AGA 9 9.28 31 31.96 57 58.76 97 79.51 

LGA 0 0.00 3 30.00 7 70.00 10 8.20 

SGA 1 6.67 6 40.00 8 53.33 15 12.30 

Total 10 8.20 40 32.79 72 59.02 122 100.00 

Chi-square=1.1570, p=0.8140 

 

 

AGA

79.51%

LGA

8.20%

SGA

12.30%
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Table: Classifications wise outcome  

 

 

Neonates were further classified into AGA,  LGA and SGA groups and were compared to the 

outcomes. Among these majority of them were  AGA n=97 (79.51%), of whom 9 (9.28%) 

had died, 31 (31.96%) had SOD, and 57 (58.76%) had SWOD. In comparision the LGA 

babies none of them had succumbed, 3 (30%) had SOD and 7 (70%) had SWOD. Lasltly the 

SGA babies only 1 baby had died (6.67%), 6 of them (40%) had SOD and 8 of them 

(53.33%) had SWOD. 

 

 

 

Table: Distribution by mode of delivery 
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Mode of delivery Number Percentage 

FTVD 40 32.79 

PTVD 18 14.75 

LSCS 64 52.46 

Total 122 100.00 

 

Figure: Distribution by mode of delivery  

 

 

In the following study 40 of  them were delivered by FTVD (32.79%), 64  by LSCS 

(52.46 %), and 18 by PTVD (14.75%) 

Table: Mode of delivery wise outcome 

FTVD
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52.46%
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Mode of delivery Death % SOD % SWOD % Total % 

FTVD 0 0.00 8 20.00 32 80.00 40 32.79 

PTVD 4 22.22 10 55.56 4 22.22 18 14.75 

LSCS 6 9.38 22 34.38 36 56.25 64 52.46 

Total 10 8.20 40 32.79 72 59.02 122 100.00 

Chi-square=19.7930, p=0.0001* 

*p<0.05 

 

Figure: Mode of delivery wise outcome 
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Among the babies, one’s delivered by FTVD 8 (20%) had SOD , 32 of them (80%) had 

SWOD and none of them had died. Similarly babies delivered through PTVD 4 (22.22%) had 

died, 10 (55.56%) had SOD and finally only 4 (22.22%) had SWOD. Lastly we have majority 

of babies delivered by LSCS 64 (54.46%) of which 6 (9.38%) had sucumbed, 22 (34.38%) 

had SOD and finally 36 neonates (56.25%) had SWOD. 

 

 

Table: Distribution by gestational age 

 

Gestational age Number Percentage 

Early PT  36 29.51 

Late PT 18 14.75 

Term 68 55.74 

Total 122 100.00 

 

 

 

 

 

Figure: Distribution by gestational age 
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Babies were classified as early preterm(EPT), late preterm (LPT), and term neonates. In the 

study we  had 36  EPT (29.51%), 18 LPT (14.75%), 68 term (55.74%) 

Table: Gestational age wise outcome 

Gestational age Death % SOD % SWOD % Total % 

Early PT  3 8.33 20 55.56 13 36.11 36 29.51 

Late PT 2 11.11 6 33.33 10 55.56 18 14.75 

Term 5 7.35 14 20.59 49 72.06 68 55.74 

Total 10 8.20 40 32.79 72 59.02 122 100.00 

Chi-square=14.2230, p=0.0070* 

*p<0.05 

 

Early PT 
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14.75%

Term

55.74%
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Figure: Gestational age wise outcome 

 

 

 

 

As seen above the neonates we further classified into early PT, late PT and term neonates, of 

whom EPT were n=36 (29.51%). On further observation among the EPT 3 (8.33%) had death 

as their outcome, 20 (55.56%) bearly half had SOD, and 13 (36.11%) had SWOD. Of  LPT 2 

(11.11%) had sucumbed, 6 (33.33%) had SOD and majority accounting to 10 (55.56%) had 

SWOD. Term neonates were the major bulk of the study and had a better outcome compared 

to EPT and LPT, having 5 neonates (7.35%) who died, 14 of them (20.59%) and 49 neonates 

(72.06%) had SWOD.  
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Table: Distribution by birth weight 

Birth weight Number Percentage 

1.0-2.4kg 52 42.62 

2.5-3.5kg 62 50.82 

>3.5kg 8 6.56 

Total 122 100.00 

 

 

Figure: Distribution by birth weight 

 

Babies in the study were further classified as per their birth weight into 3 groups of  which 52 

were LBW (42.62%), 62 of them were normal (50.82%), 8 were LGA (6.56%) 
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Table: Birth weight wise outcome 

Birth weight Death % SOD % SWOD % Total % 

1.0-2.499kg 6 11.54 24 46.15 22 42.31 52 42.62 

2.5-3.499kg 4 6.45 14 22.58 44 70.97 62 50.82 

>3.5kg 0 0.00 2 25.00 6 75.00 8 6.56 

Total 10 8.20 40 32.79 72 59.02 122 100.00 

Chi-square=10.8530, p=0.02800* 

*p<0.05 

 

Figure: Birth weight wise outcome 
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Neonates were stratified into 3 groups based on their birth weight to correlate with the 

outcome. Observation suggested 6 neonates with weight falling between 1 to 2.5 kg (LBW) 

(11.54%) had died , 24 (46.15%) had SOD and 22 neonates (42.31%) had SWOD.  Neonates 

with normal birth weight (2.5 to 3.5kg) majority of them 44 (70.97%) had SWOD, where as 

only 4 (6.45%) had death as their outcome and 14 (22.58%) had SOD. Lastly neonates with 

large birth weight  2 of them (25%) had SOD, and 6 (75%) had SWOD and none had died. 

 

Table: Distribution by APGAR at 1 min 

APGAR at 1 min Number Percentage 

2 2 1.64 

3 1 0.82 

4 2 1.64 

5 6 4.92 

6 2 1.64 

7 3 2.46 

8 106 86.89 

Total 122 100.00 
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Table: APGAR at 1 min wise outcome 

 

APGAR at 1 min Death % SOD % SWOD % Total % 

2 0 0.00 1 50.00 1 50.00 2 1.64 

3 0 0.00 1 100.00 0 0.00 1 0.82 

4 0 0.00 0 0.00 2 100.00 2 1.64 

5 1 16.67 3 50.00 2 33.33 6 4.92 

6 0 0.00 0 0.00 2 100.00 2 1.64 

7 1 33.33 0 0.00 2 66.67 3 2.46 

8 8 7.55 35 33.02 63 59.43 106 86.89 

Total 10 8.20 40 32.79 72 59.02 122 100.00 

 

 

 

The conclusion derived from th above mentioned table is that neonates with good APGAR, 

higher score had less probability of having death as their outcome. As we see in the table 

more the higher the score the babies % with intact survival increases. 

 

. 
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Table: Distribution by APGAR at 5 min 

APGAR at 5 min Number Percentage 

5 1 0.82 

6 1 0.82 

7 2 1.64 

8 8 6.56 

9 110 90.16 

Total 122 100.00 

 

Table: APGAR at 5 min wise outcome 

APGAR at 5 min Death % SOD % SWOD % Total % 

5 0 0.00 1 100.00 0 0.00 1 0.82 

6 0 0.00 1 100.00 0 0.00 1 0.82 

7 0 0.00 1 50.00 1 50.00 2 1.64 

8 1 12.50 1 12.50 6 75.00 8 6.56 

9 9 8.18 36 32.73 65 59.09 110 90.16 

Total 10 8.20 40 32.79 72 59.02 122 100.00 
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Similarly APGAR at 5 min was  compared out of 122n, 110 had >8 (90.16%), again babies  

with good APGAR i.e, > 8 at 5min had survied without organ dysfunction  (75%) 

Table: Distribution by duration of stay 

Duration of stay Number Percentage 

1-7dyas 53 43.44 

8-14days 31 25.41 

>14days 38 31.15 

Total 122 100.00 

 

 

Figure: Distribution by duration of stay  
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Babies included in the studies were classified into three groups 1 week apart to measure the 

duration of stay, we have noticed that 53 neonates (43.44%) had duration of stay ranging 

from 1 to 7 days,  similarly 31 neonates (25.41%) had 8 to 14 days if NICU stay, and 38 

neonates (31.15%) had NICU stay > 14 days 

 

 

 

Table: Duration of stay wise outcome 

 

Duration of stay Death % SOD % SWOD % Total % 

1-7days 9 16.98 2 3.77 42 79.25 53 43.44 

8-14days 0 0.00 8 25.81 23 74.19 31 25.41 

>14days 1 2.63 30 78.95 7 18.42 38 31.15 

Total 10 8.20 40 32.79 72 59.02 122 100.00 

Chi-square=63.2260, p=0.0001* 

*p<0.05 
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Figure: Duration of stay wise outcome  

 

 

 

As earlier the neonates were divided into three groups for length of hospital stay 1 week 

apart. We have observed that among the group , neonates with 1 to 7 days duration,9 of them 

(16.98%) had died, lesser proportion 2 (3.77%) had SOD and 42 (79.25%)  had SWOD. 

Neonates with 8 to 14 days of hospital stay 8 (25.81%) had SOD , 23(74.19%) had SWOD 

and none had died. Finally the neonates with > 14 days of NICU/ in hospital stay 1 (2.63%) 

had succumbed, 30 (78.95%) had SOD and 7 (18.42%) had SWOD. 
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Table: Comparison of outcome with mean birth weight by one way ANOVA 

 

 

Outcome Mean SD Median IQR 

Death 2.1 0.9 2.1 0.9 

SOD 2.0 0.9 1.7 0.7 

SWOD 2.6 0.7 2.7 0.5 

F-value 8.5106 

p-value 0.0004* 

Pair wise comparisons by Tukeys posthoc procedures 

Death vs SOD P=0.9506 

Death vs SWOD P=0.1192 

SOD vs SWOD P=0.0005* 

*p<0.05 
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Figure: Comparison of  outcome with mean birth weight 

 

 

 

 

In two way ccomparision between  mean birth weight  and outcome of neonates, we found 

that there was no statstical difference  between the mean birth weight in  outcome  groups 

death vs SOD and death vs SWOD. Whereas there was statistical significance in mean birth 

weight in SOD vs SWOD outcome (2.0kg in SOD and 2.6kg in SWOD).   
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Table: Comparison of outcome with length of stay by Kruskal wallis ANOVA 

 

Outcome Mean SD Median IQR 

Death 4.9 6.7 3.0 0.5 

SOD 25.0 14.2 20.5 8.0 

SWOD 7.9 5.3 6.0 3.0 

H-value 63.9540 

p-value 0.0004* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.0001* 

Death vs SWOD P=0.0008* 

SOD vs SWOD P=0.0001* 

*p<0.05 
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Figure: Comparison of outcome with length of stay 

 

 

 

 

On comparision between outcome and length of hospital stay, there was significant stastical 

diference , mean duration of stay was 4.9 days in babies with outcome as death, and 25 days 

in SOD group and 7.9 days in SWOD group. 
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Table: Comparison of outcome with SNAP II scores by Kruskal wallis ANOVA 

 

Outcome Mean SD Median IQR 

Death 28.9 6.0 28.0 3.5 

SOD 16.0 9.7 14.0 6.5 

SWOD 1.0 2.1 0.0 0.0 

H-value 92.6497 

p-value 0.0004* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.0001* 

Death vs SWOD P=0.0001* 

SOD vs SWOD P=0.0001* 

*p<0.05 
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Figure: Comparison of outcome  with SNAP II scores 

 

 

 

 

On stastical comparision there was significance between the outcome and SNAP II score , 

with neonates with death having mean SNAP II score as 28.9 , and neonates with SOD 

having 16 as mean score and neonates with SWOD having mean score of 1. 
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Table: Comparison of gestational age with mean birth weight by one way ANOVA 

 

 

Gestational age Mean SD Median IQR 

Early PT 1.5 0.5 1.4 0.3 

Late PT 2.2 0.7 2.0 0.5 

Term 2.9 0.5 2.9 0.3 

F-value 83.1679 

p-value 0.0001* 

Pair wise comparisons by Tukeys posthoc procedures 

Early PT vs SOD P=0.0001* 

Early PT vs SWOD P=0.0001* 

SOD vs SWOD P=0.0001* 

*p<0.05 
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Figure: Comparison of Gestational age with outcome 

 

 

 

 

On comparision of gestational age with outcome , there was significance noticed with EPT 

having mean birth weight of 1.5 kg having more preponderence for SOD and death compared 

to term neonates with mean birth weight of 2.9kg.  
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Table: Comparison of Gestational age with length of stay by one way ANOVA 

 

 

Gestational age Mean SD Median IQR 

Early PT 23.4 16.4 21.0 10.0 

Late PT 12.5 9.1 13.0 5.5 

Term 8.0 5.8 6.0 3.0 

F-value 25.6123 

p-value 0.0001* 

Pair wise comparisons by Mann-Whitney U test 

Early PT P=0.0013* 

Late PT P=0.0001* 

Term P=0.2461 

*p<0.05 
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Figure: Comparison of Gestational age with length of stay 

 

 

 

 

Statistically proven significance noticed in gestational age and length of hospital stay, in 

which EPT neonates had mean 23.4 days of duration and LPT had 12.4 days  and term 

neonate having 8 days of mean NICU stay. 
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Table: Comparison of Gestational age with SNAP II scores by Kruskal wallis ANOVA 

 

 

Gestational age Mean SD Median IQR 

Early PT 14.2 12.5 10.5 9.5 

Late PT 8.1 10.5 5.0 5.5 

Term 5.1 9.0 0.0 3.0 

H-value 20.4361 

p-value 0.0001* 

Pair wise comparisons by Mann-Whitney U test 

Early PT vs Late PT P=0.0623 

Early PT vs Term P=0.0001* 

Late PT vs Term P=0.1199 

*p<0.05 
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Figure: Comparison of types of delivery with SNAP II scores 

 

 

 

 

On comparision in SNAP II scores between gestational age groups, it was noticed that only 

EPT and Term neonates had statistically significant difference in SNAP II scores with EPT 

having mean score of 14.2 and term having mean score of 5.1. 
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Table; Sensitivity and specificity of SNAP in predicting outcome as a death 

 

 

Summery value 

Sensitivity 40.00% 

Specificity 98.21% 

Positive predictive value 66.67% 

Negative predictive value 94.83% 

False + rate for true ~D 1.79% 

False - rate for true D 60.00% 

False + rate for classified 33.33% 

False - rate for classified 5.17% 

Correctly classified 93.44% 
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Figure: ROC curve of outcome (death) by SNAP 

 

Figure: Sensitivity vs specificity 
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Table: Cut-off points of SNAP scores for predicting death 

Positive if Greater Than or Equal To Sensitivity 1 - Specificity 

-1.00 1.00 1.00 

2.50 1.00 0.47 

6.00 1.00 0.30 

7.50 1.00 0.29 

8.50 1.00 0.28 

10.00 1.00 0.26 

11.50 1.00 0.25 

13.00 1.00 0.20 

15.00 1.00 0.17 

17.50 1.00 0.16 

19.50 0.90 0.12 

20.50 0.90 0.11 

22.00 0.90 0.09 

23.50 0.90 0.08 

24.50 0.90 0.03 

25.50 0.70 0.03 

28.00 0.50 0.03 

30.50 0.40 0.02 

31.50 0.30 0.02 

32.50 0.20 0.02 

34.00 0.20 0.01 

37.50 0.10 0.01 

45.50 0.00 0.01 

52.00 0.00 0.00 
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On ROC curve analysis all the cut off points were derived and score of 30 was  taken as cut 

off with sensitivity of 70%, specificity of 97% with positive predictive value of 62% and 

accuracy of 93.44% 
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Table: Sensitivity and specificity values of predicating the mortality (death)by SNAP scores 

Value Sensitivity Specificity Positive predicative value Negative predicative value Accuracy 

≥5 1.0000 0.5268 0.1587 1.0000 0.5656 

≥7 1.0000 0.6964 0.2273 1.0000 0.7213 

≥8 1.0000 0.7143 0.2381 1.0000 0.7377 

≥9 1.0000 0.7232 0.2439 1.0000 0.7459 

≥11 1.0000 0.7411 0.2564 1.0000 0.7623 

≥12 1.0000 0.7500 0.2632 1.0000 0.7705 

≥14 1.0000 0.8036 0.3125 1.0000 0.8197 

≥16 1.0000 0.8304 0.3448 1.0000 0.8443 

≥19 1.0000 0.8393 0.3571 1.0000 0.8525 

≥20 0.9000 0.8839 0.4091 0.9900 0.8852 

≥21 0.9000 0.8929 0.4286 0.9901 0.8934 

≥23 0.9000 0.9107 0.4737 0.9903 0.9098 

≥24 0.9000 0.9196 0.5000 0.9904 0.9180 

≥25 0.9000 0.9732 0.7500 0.9909 0.9672 

≥26 0.7000 0.9732 0.7000 0.9732 0.9508 
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≥30 0.5000 0.9732 0.6250 0.9561 0.9344 

≥31 0.4000 0.9821 0.6667 0.9483 0.9344 

 

 

Table: Comparison of outcome with PH by Kruskal wallis ANOVA 

Outcome Mean SD Median IQR 

Death 9.1 4.5 9.0 0.0 

SOD 4.5 4.6 4.5 4.5 

SWOD 0.0 0.0 0.0 0.0 

H-value 61.9220 

p-value 0.0001* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.0001* 

Death vs SWOD P=0.0001* 

SOD vs SWOD P=0.0001* 

*p<0.05 

 

By above table we infer that scir for pH with mean 9.1 has higher association with death as 

outcome,  and mean score of 4.5 with SOD and 0 score with SWOD. 
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Table: Comparison of outcome with MAP by Kruskal wallis ANOVA 

 

Outcome Mean SD Median IQR 

Death 13.3 4.3 16.0 4.5 

SOD 5.7 3.4 7.0 0.0 

SWOD 0.2 1.2 0.0 0.0 

H-value 85.8730 

p-value 0.0001* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.0300* 

Death vs SWOD P=0.0001* 

SOD vs SWOD P=0.0001* 

*p<0.05 

 

By above table we infer that score for  MAP with mean 13.3 has higher association with 

death as outcome,  and mean score of 5.7 with SOD and 0.2 score with SWOD. 
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Table: Comparison of outcome with PA02/FIO2 by Kruskal wallis ANOVA 

Outcome Mean SD Median IQR 

Death 12.7 5.3 16.0 5.5 

SOD 4.4 5.0 5.0 2.5 

SWOD 0.6 1.7 0.0 0.0 

H-value 52.8750 

p-value 0.0001* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.0001* 

Death vs SWOD P=0.0008* 

SOD vs SWOD P=0.0001* 

*p<0.05 

 

By above table we infer that score for PAO2/FiO2 with mean 12.7  has higher association 

with death as outcome,  and mean score of 4.4 with SOD and 0.6 score with SWOD. 
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Table: Comparison of outcome with U/O by Kruskal wallis ANOVA 

Outcome Mean SD Median IQR 

Death 3.0 2.6 5.0 2.5 

SOD 1.0 2.0 0.0 0.0 

SWOD 0.0 0.0 0.0 0.0 

H-value 35.0840 

p-value 0.0001* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.0538* 

Death vs SWOD P=0.0023* 

SOD vs SWOD P=0.0808 

*p<0.05 

 

By above table we infer that score for U/O  with mean 3 has higher association with death as 

outcome,  and mean score of 1 with SOD and 0 score with SWOD. 
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Table: Comparison of outcome with TEMP by Kruskal wallis ANOVA 

Outcome Mean SD Median IQR 

Death 2.4 3.9 0.0 4.0 

SOD 2.4 3.7 0.0 4.0 

SWOD 0.0 0.0 0.0 0.0 

H-value 24.4260 

p-value 0.0001* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.9903 

Death vs SWOD P=0.1277 

SOD vs SWOD P=0.0088* 

*p<0.05 

 

By above table we infer that score for temperature with mean 2.4  had  association with both  

death as outcome,  and SOD and 0 score with SWOD. 
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Table: Comparison of outcome with multiple seizures by Kruskal wallis ANOVA 

Outcome Mean SD Median IQR 

Death 3.8 8.0 0.0 0.0 

SOD 2.9 6.9 0.0 0.0 

SWOD 0.0 0.0 0.0 0.0 

H-value 12.5510 

p-value 0.0020* 

Pair wise comparisons by Mann-Whitney U test 

Death vs SOD P=0.8178 

Death vs SWOD P=0.3110 

SOD vs SWOD P=0.1907 

*p<0.05 

 

By above table we infer that score for multiple seizures with mean 3.8 has higher association 

with death as outcome,  and mean score of  2.9  with SOD and 0 score with SWOD. 

 

 



74 

 

 

 

Table: Summery o all additional parameters 

 

Outcom

e 

PH MAP PA02/FIO2 U/O Temp Multiple 

seizures 

Mea

n 

SD Mea

n 

SD Mea

n 

SD Mea

n 

SD Mea

n 

SD Mea

n 

SD 

Death 13.3 4.3 9.1 4.5 12.7 5.3 3.0 2.6 2.4 3.9 3.8 8.0 

SOD 5.7 3.4 4.5 4.6 4.4 5.0 1.0 2.0 2.4 3.7 2.9 6.9 

SWOD 0.2 1.2 0.0 0.0 0.6 1.7 0.0 0.0 0.0 0.0 0.0 0.0 

Total 3.1 4.7 2.2 4.1 2.8 4.9 0.6 1.6 1.0 2.6 1.2 4.7 

 

 

All the parameters with mean scores in outcome death , SOD and SWOD, where pH in 

neonates with death was 13.3, SOD – 5.7 and SWOD – 0.2; MAP in death mean score was 

9.1, in SOD was 4.5, in SWOD was 1.2; PaO2/FiO2 ratio mean score in death was -12.7, 

SOD – 4.4, SWOD- 0.6; urine output in death mean score was 3, SOD was 1, SWOD was 0; 

temperature mean score in death was 2.4, SOD- 2.4, SWOD – 0; multiple seizures mean 

score in death was 3.8, SOD was 6.9 and SWOD 0. 
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DISCUSSION :  

 

In the present study SNAP II score has found to have significant association with mortality. 

The mean score in our study is 28.9 for expired. In a study by Harsha et al, the mean SNAP-II 

score among expired babies was 45.72±18.68. In a study conducted by Mia RA et al, score of 

expired 42.75. 

 

In the present study SNAP II  score of 30 and above were associated with higher mortality. 

The cut off scores in other studies were as follows: Mia RA et al, a score of 30 and above, 

Study by Suksham Jain and Anuradha Bansal  scores of 40 and above, Ramirez et al  score of 

40 and above, study done by Ucar et al scores of 33 and above, study by Olaf Dammann et al 

a score of 30 and above, study by James Thimoty et al , a score of 51 and above were 

associated with higher mortality. 

 

 

The lower scores were poorly associated with mortality, can be explained by the fact that 

these neonates were stable at admission when scoring was carried out i.e. within first 12 

hours, but later deteriorated due to hemodynamical changes or acquired nosocomial 

infections. 

 

 

We also found that in our study compared to other studies performed by different authour’s  

suggests that among the parameters in SNAP II high sensitivity and proven statistical 

significance was noted in case of pH, PAO2/FiO2 ratio and MAP . Where as the other 

parameters such as urine output, multiple seizures and temperature had no statistical 
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significance in differentiating the outcome as they had narrow margin which proved 

statistically non significant. 

 

 

                               Studies                                                              SNAP II Score 

Our study >30 

Mia RA et al >30 

Suksham Jain and Anuradha bansal >40 

Ramirez >40 

Ucar et al >33 

Olaf Dammann >30 

James Thimoty >51 

Harsha et al >45 

 

 

 

Among the neonates who had survived with organ dysfunction it is noted that among five 

organ systems, the neonates in the study had predominant hematological system involvement 

accounting to 22 (29.3%), followed closely by cardiac system affection 26 (21.1%) and 

respiratory failure in 22 (17.9%). Indication sepsis as predominant etiology for organ 

dysfunction. 

 

The SNAP-II instrument has evidence to support Its utility in neonatal research. Quantifying 

illness Severity is helpful in research studies because it allows (1) quantification of the 

baseline risk of mortality and Morbidity for the neonate, (2) quantification of how 

Physiologically ill or unstable the newborn is at the Time it is measured, (3) stratification of 

patients based on Level of risk, and (4) the ability to determine initial risk At birth and then 

subsequent improvement or decline In the health of the neonate.  
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Neonatal severity of illness as operationalized by the SNAP-II has the majority of evidence 

available to support Its sensitivity, specificity, and utility as a measure Of illness severity 

measured during the first 12 hours of Life or upon admission to the NICU. Although the data 

supported the validity of the SNAP-II instrument across all gestational ages and birth 

Weights, Zupancic et al47 demonstrated that the SNAP-II is better at discriminating illness 

severity in very lowbirth- Weight neonates (≤1500 g). 

 

 

 

 

 

Limitations of study : 

 

 Sample of the newborns included majority of AGA /  term neonates, hence outcome 

was predominantly SWOD 

 Pre term tend to have longer duration of stay only due to prematurity, hence SNAP II 

score and length of duration had no significance. 

 Neonates included (sample size) was comparatively low. 

 

 

 

Conclusion  :  

 

Neonatal severity of illness scores is useful for predicting illness severity and mortality risk 

and these scores have shown to be better than birth weight or gestational age alone. 

 

The SNAP-II has assisted researchers and clinicians in quantifying this concept to control 

varying severity of illness when evaluating outcomes at the population level. 

 

SNAP may assist the clinician in explaining the probable outcome and therapeutic 

intervention needed and the cost of treatment to the parents.  



78 

 

SNAP may also improve the referral system if babies with higher scores would be referred to 

tertiary centers early for appropriate intervention.  

The information derived by stratifying patients by SNAP can be used to ensure adequate 

randomization in the clinical trials to compare quality of services between various centres in 

terms of outcome. 

 SNAP can also be used as a prognostic index to determine management of individual 

patients, which is a major concern in units catering to neonatal services since it 

provides a guide for predicting mortality and offering cost-effective targeted 

management. 

 

 

Summary :  

 

 Neonates fullfiling the  inclusion criteria were chosen for the study. 

 As soon the neonates were admitted into NICU, initial recordings were done for 

SNAP II parameters. 

 Thereafter , every 3rd hourly vitals along with blood gas urine output was monitored. 

 More severely deranged value of the recorded parameter was chosen and SNAP II 

score was assigned accordingly. 

 Based on the outcome at the time of discharged , the neonates were assigned three 

outcome groups, designated as SWOD, SOD and Death. 

 At the end data was analysed and cut off score for predicting mortality was derived. 

 In our study, we had derived a cut off value of > 30  for predicting mortality, having 

96.8 % sensitivity and 92.86% specificity and accuracy in detecting mortality was 

98.5%. 

 The most prevalent organ failure was found to be Hematological 22(29.3%), followed 

by cardiac 26 (21.1%) and respiratory failure 22( 17.9%).  

 Upon comparing with other studies had a similar cut off score , with difrence being 30 

+/- 10. 

 Hence this study further validates the Higher SNAP II score predicts poor outcome 

and prolonged duration of NICU stay. 
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