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ABSTRACT 
Background: Preterm birth is a major contributor to neonatal mortality and long-term neurodevelopmental complications 

globally, largely due to the immaturity of essential organ systems such as the lungs, brain, gastrointestinal tract, and 

immune system.  

Objectives: To compare the diagnostic performance of the CRIB-II and SNAPPE-II scoring systems in predicting mortality 

among preterm neonates. 

Methods: It is Cross-sectional validation study conducted at Department of Paediatrics, Benazir Bhutto Hospital, 

Rawalpindi, from 15th February to 15th May 2025. This study included preterm neonates with a gestational age of less than 

32 weeks and a birth weight below 1500 grams, selected through non-probability consecutive sampling. Both CRIB-II and 

SNAPPE-II scores were calculated within 12 hours of admission according to standard criteria. Mortality risk was classified 

using cutoffs of ≥8.5 for the CRIB-II and ≥27.5 for the SNAPPE-II. Neonatal outcomes were monitored for 28 days. 

Diagnostic indicators, including sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 

likelihood ratios, and the area under the receiver operating characteristic curve (AUC), were determined. 

Results: Of the 122 neonates enrolled, 15 (12.3%) did not survive. The CRIB-II scores correctly identified 11 deaths, with a 

sensitivity of 73.33%, specificity of 79.44%, PPV of 33.33%, NPV of 95.51%, accuracy of 78.69%, and an AUC of 0.925. 

SNAPPE-II identified 12 deaths, demonstrating a sensitivity of 80.00%, specificity of 84.11%, PPV of 41.38%, NPV of 

96.77%, accuracy of 83.61%, and an AUC of 0.952. 

Conclusion: Both scoring systems demonstrated reliable diagnostic value for early mortality prediction in preterm neonates. 

In this cohort, SNAPPE-II exhibited superior overall performance. 
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INTRODUCTION 
Preterm birth is a major contributor to neonatal mortality 

and long-term neurodevelopmental complications globally, 

largely due to the immaturity of essential organ systems 

such as the lungs, brain, gastrointestinal tract, and immune 

system. Despite improvements in perinatal and neonatal 

care, preterm infants remain susceptible to life-threatening 

conditions, including respiratory distress, sepsis, 

intraventricular hsaemorrhage, and necrotizing enterocolitis, 

necessitating prolonged intensive care and individualised 

clinical management.
1, 2

 

Early identification of neonates at increased risk of mortality 

plays a critical role in guiding life-saving interventions and 

optimizing resource allocation in neonatal intensive care 

units (NICUs). Risk prediction models, such as CRIB-II and 

SNAPPE-II, assist clinicians in stratifying neonates 

according to mortality risk using clinical and laboratory 

parameters collected during the early hours of life. CRIB-II, 
designed for simplicity, includes birth weight, gestational 

age, admission temperature, base deficit, and gender.
3, 4
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SNAPPE-II incorporates more extensive physiological 

measures, including mean arterial pressure, serum pH, 

temperature, oxygenation status, five-minute Apgar score, 

urine output, seizures, and growth status, offering a broader 

assessment of neonatal condition.
5, 6

 

Comparative studies have reported variable results. Hao et 

al. 
7
 demonstrated a higher predictive accuracy for 

SNAPPE-II (AUC 0.82) compared to CRIB-II (AUC 0.79), 

while Dalili et al. 
8
 found SNAPPE-II had greater 

sensitivity. Conversely, Vardhelli et al. 
9
 and Nyamathi et al. 

10
 suggested CRIB-II’s practicality and comparable 

accuracy, particularly in resource-limited environments. 

The rationale of the current study is to compare the 

predictive accuracy of the Clinical Risk Index for 

Babies II (CRIB-II) and the Score for Neonatal Acute 

Physiology Perinatal Extension II (SNAPPE-II) in 

estimating mortality risk among preterm neonates. Most 

existing evidence originates from high-income 

countries, and data from resource-limited settings are 

limited. Differences in neonatal care practices, disease 

burden, and population characteristics may influence 

the accuracy of these scoring systems. Therefore, local 

validation is necessary to determine their clinical utility. 

This study aims to provide context-specific evidence by 

assessing the ability of CRIB-II and SNAPPE-II to 

predict 28-day mortality in preterm neonates admitted 

to a tertiary care neonatal intensive care unit, with the 

goal of supporting informed clinical decision-making 

and improved neonatal outcomes. 

 

METHODS 

This cross-sectional validation study was carried out at 

the Department of Paediatrics, Benazir Bhutto Hospital, 

Rawalpindi, following approval from the hospital's 

ethical review committee in January 2025, cover letter 

number 1803/11
th
 July 2025. The study was conducted 

over three months from 15th Feb to 15th May 2025. A 

sample of 122 preterm neonates was recruited using 

non-probability consecutive sampling, and informed 

consent was taken, based on an anticipated mortality 

prevalence of 41.7%, 
10

, a 95% confidence interval, 

10% precision, and expected SNAPPE-II sensitivity of 

84.44% and specificity of 79.05%.
8
 

Preterm neonates of either gender with a gestational age of 

less than 32 weeks and a birth weight below 1,500 grams 

were included in the study. Neonates with congenital 

anomalies, those lacking a documented Apgar score at 

birth, and those who were discharged against medical 

advice within the first 24 hours of admission were 

excluded. 

Demographic and clinical information, including gestational 

age, gender, birth weight, type of pregnancy, and mode of 
delivery, was collected for all enrolled neonates. Birth 

weight was measured using a calibrated digital scale, and 

rectal temperature was recorded at admission using a digital 

thermometer. The five-minute Apgar score was retrieved 

from delivery records. Both CRIB-II and SNAPPE-II scores 

were calculated within the first 12 hours of admission. 

CRIB-II was based on gestational age, birth weight, gender, 

admission temperature, and base deficit, with a cutoff value 

of ≥8.5 used for mortality risk classification. SNAPPE-II 

incorporated nine physiological parameters and was 

assessed using a threshold of ≥27.5 to indicate increased 

mortality risk. Neonatal outcomes were monitored over 28 

days. All data were documented using a standardised 

proforma and analysed using SPSS version 26.0. The 

predictive performance of both scoring systems was 

evaluated through ROC curves and 2×2 contingency tables 

to calculate diagnostic accuracy for mortality prediction. 

 

RESULTS 
Among 122 neonates included in the study, the mean 

gestational age was 27.71 ± 2.014 weeks, and the average 

birth weight was 1116.58 ± 214.310 grams. Of the total 

cohort, 60 (49.2%) were male, and 62 (50.8%) were 

female. Cesarean section was the mode of delivery in 68 

cases (55.7%), while 54 (44.3%) were delivered vaginally. 

Fifteen infants (12.3%) did not survive the 28-day 

observation period, while 107 (87.7%) survived. The mean 

CRIB-II score was 6.03 ± 2.412, and the mean SNAPPE-II 

score was 21.47 ± 7.109. Based on predefined thresholds, 

CRIB-II (≥8.5) predicted mortality in 33 cases (27.0%), 

and SNAPPE-II (≥27.5) identified 29 cases (23.8%) as 

high-risk (Table I). The area under the ROC curve (AUC) 

for CRIB-II was 0.925, and for SNAPPE-II it was 0.952, 

indicating high discriminative performance for both 

scores. 

 

Table I: Baseline Characteristics of the Study 

Population (n = 122) 

Variable Value 

Gestational age (weeks), mean ± 

SD 
27.71 ± 2.01 

Birth weight (grams), mean ± SD 
1116.58 ± 

214.31 

Gender 

 Male 60 (49.2%) 

Female 62 (50.8%) 

Mode of delivery 

Cesarean section 68 (55.7%) 

Vaginal delivery 54 (44.3%) 

Survival status at 28 days 

Survived 107 (87.7%) 

Died 15 (12.3%) 

CRIB-II score, mean ± SD 6.03 ± 2.41 

SNAPPE-II score, mean ± SD 21.47 ± 7.11 

CRIB-II ≥ 8.5 (high risk) 33 (27.0%) 

SNAPPE-II ≥ 27.5 (high risk) 29 (23.8%) 
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Using the CRIB-II threshold of ≥8.5, 11 of 15 deaths 

were correctly predicted (true positives: 9.0%), and 85 

of 107 survivors were accurately classified (true 

negatives: 69.7%). False positives accounted for 22 

cases (18.0%), while 4 deaths were missed (false 

negatives: 3.3%). This resulted in a sensitivity of 

73.33% (95% CI: 44.90%–92.21%) and specificity of 

79.44% (95% CI: 70.54%–86.64%). The positive 

predictive value was 33.33% (95% CI: 23.60%–

44.73%) and the negative predictive value was 95.51% 

(95% CI: 90.13%–98.02%). The positive likelihood 

ratio was 3.57 (95% CI: 2.20–5.77), the negative 

likelihood ratio was 0.34 (95% CI: 0.14–0.78), and 

overall diagnostic accuracy was 78.69% (95% CI: 

70.35%–85.58%). 

For SNAPPE-II with a cutoff score of ≥27.5, 12 out of 

15 deaths were correctly identified (true positives: 

9.8%), while 90 of 107 survivors were correctly 

classified (true negatives: 73.8%). Seventeen survivors 

were misclassified as high-risk (false positives: 13.9%), 

and 3 deaths were not identified (false negatives: 2.5%). 

Sensitivity was 80.00% (95% CI: 51.91%–95.67%), 

and specificity was 84.11% (95% CI: 75.79%–90.46%). 

The PPV was 41.38% (95% CI: 29.89%–53.89%), NPV 

was 96.77% (95% CI: 91.57%–98.81%), with a positive 

likelihood ratio of 5.04 (95% CI: 3.04–8.34) and a 

negative likelihood ratio of 0.24 (95% CI: 0.09–0.66). 

The overall accuracy of the SNAPPE-II model was 

83.61% (95% CI: 75.82%–89.69%) (Table II). 

 

Table II: Diagnostic Performance of CRIB-II and 

SNAPPE-II Scores for Predicting 28-Day Mortality 

 

Diagnostic 

Parameter 

CRIB-II (≥ 

8.5) 

SNAPPE-II (≥ 

27.5) 

True positives 11 (9.0%) 12 (9.8%) 

True negatives 85 (69.7%) 90 (73.8%) 

False positives 22 (18.0%) 17 (13.9%) 

False negatives 4 (3.3%) 3 (2.5%) 

Sensitivity (%) 
73.33 (95% CI: 

44.90–92.21) 

80.00 (95% CI: 

51.91–95.67) 

Specificity (%) 
79.44 (95% CI: 

70.54–86.64) 

84.11 (95% CI: 

75.79–90.46) 

Positive predictive 

value (%) 

33.33 (95% CI: 

23.60–44.73) 

41.38 (95% CI: 

29.89–53.89) 

Negative 

predictive value 

(%) 

95.51 (95% CI: 

90.13–98.02) 

96.77 (95% CI: 

91.57–98.81) 

Positive likelihood 

ratio 

3.57 (95% CI: 

2.20–5.77) 

5.04 (95% CI: 

3.04–8.34) 

Negative 

likelihood ratio 

0.34 (95% CI: 

0.14–0.78) 

0.24 (95% CI: 

0.09–0.66) 
Diagnostic 

accuracy (%) 

78.69 (95% CI: 

70.35–85.58) 

83.61 (95% CI: 

75.82–89.69) 

Area under ROC 

curve (AUC) 
0.925 0.952 

 

DISCUSSION 
CRIB-II and SNAPPE-II were both effective in assessing 

mortality risk among preterm neonates. In this study, 

SNAPPE-II showed higher predictive accuracy and better 

clinical performance. Comparative analysis shows 

alignment with Hao et al, who studied 759 preterm infants 

with an 11.6% mortality rate, reporting SNAPPE-II (cutoff 

26.5) with an AUC of 0.82, sensitivity of 72%, specificity of 

82%, and accuracy of 77%, while CRIB-II (cutoff 8.5) had 

an AUC of 0.79, sensitivity of 58%, specificity of 85%, and 

accuracy of 72% (p<0.001).
7
 Dalili et al. analyzed 344 

neonates with a 26.5% mortality rate, finding CRIB-II 

(cutoff 8.5) with an AUC of 0.838, sensitivity of 74.4%, 

specificity of 78.65%, PPV of 55.37%, and NPV of 

89.68%, and SNAPPE-II (cutoff 27.5) with an AUC of 

0.887, sensitivity of 84.44%, specificity of 79.05%, PPV of 

58.91%, and NPV of 93.46%. Our SNAPPE-II results 

(sensitivity 80.00%, specificity 84.11%) align with a higher 

AUC (0.952 vs. 0.887) and NPV (96.77% vs. 93.46%), 

possibly due to a less severe cohort, while PPV (41.38% vs. 

58.91%) varies with local prevalence.
8 

Contrasting findings emerge from Nyamathi et al., who 

studied 193 neonates, including 77 preterm, with a 41.7% 

mortality rate, reporting CRIB-II with a sensitivity of 62% 

and specificity of 92.34%, and SNAPPE-II with a 

sensitivity of 64% and specificity of 94.41%, favoring 

CRIB-II’s simplicity. Our SNAPPE-II dominance differs, 

likely due to their smaller sample (77 vs. 122) and higher 

mortality, which skewed sensitivity toward a severe group, 

whereas CRIB-II’s ease was beneficial. The 12-hour data 

collection enhanced SNAPPE-II’s discrimination in our less 

acute cohort.
10

 Vardhelli et al. assessed 419 neonates across 

five NICUs, with an 8.8% mortality rate, and reported 

AUCs of 0.795 for CRIB-II and 0.78 for SNAPPE-II, 

favouring CRIB-II’s simplicity. Our SNAPPE-II lead (AUC 

0.952 vs. 0.925 for CRIB-II) may result from single-centre 

consistency and a 12-hour window, contrasting their 

multicenter variability, with lower mortality (12.3% vs. 

8.8%) and broader SNAPPE-II parameters boosting its 

efficacy.
9
 Akhila et al. compared CRIB-II (cutoff ≥10) with 

ESNS in 110 neonates, noting an AUC of 0.91, sensitivity 

of 85.2%, and specificity of 96.4% for CRIB-II, 

outperforming ESNS (AUC 0.85). Our CRIB-II AUC 

(0.925) is similar, though lower sensitivity (73.33%) and 

specificity (79.44%) may reflect a different cutoff (8.5) and 

milder cohort, with SNAPPE-II adding value via extra 

markers.
11 

Other studies reveal varied applications. Sotodate et 

al.’s retrospective analysis of 171 extremely premature 

infants (gestational age 22–27 weeks) with an 11.1% 

mortality rate reported CRIB-II with an AUC of 0.93, 
SNAP-II with 0.90, and SNAPPE-II with 0.95, all 

effective for early death. Our SNAPPE-II AUC (0.952) 

aligns, confirming its early prognostic strength, while 

CRIB-II’s slight drop (0.925 vs. 0.93) may stem from 
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our broader gestational range (up to 32 weeks), 

including less severe cases.
12

 Qasim et al.’s study of 

240 preterm neonates with a 34.17% mortality rate 

reported CRIB-II with a sensitivity of 92.68%, 

specificity of 94.94%, PPV of 90.48%, and NPV of 

96.15%, exceeding our values (73.33%, 79.44%, 

33.33%, 95.51%), likely due to higher mortality and an 

unspecified cutoff in a critical cohort, with our mean 

score (6.03±2.412 vs. 10.95±2.79) indicating milder 

cases.
13

 Fijas et al.’s focus on 64 neonates with 

necrotizing enterocolitis showed SNAPPE-II with an 

AUC of 0.71 for surgical prediction, below our 0.952 

for mortality, reflecting a specific endpoint limiting 

general use, with higher surgical scores (38 vs. 19) 

suggesting context-specificity.
14

 Alshafei et al.’s study 

of 404 neonates with a 6.9% mortality rate reported a 

CRIB-II AUC of 0.85, rising to 0.91 with mean platelet 

volume (MPV, AUC 0.68 alone), aligning with our 

0.925, though MPV’s potential enhancement was 

unexplored.
15

 Kumar et al.’s analysis of 125 neonates 

found perfusion index (PI) with an AUC of 0.776 

outperforming CRIB-II (AUC 0.622), unlike our 0.925, 

with a weak negative correlation (r=-0.272) indicating 

PI’s added value, omitted here.
16

 Rehman et al.’s study 

of 145 very preterm neonates with a 36.55% mortality 

rate reported a CRIB-II AUC of 0.840, sensitivity of 

84.91%, and specificity of 83.70%, close to our 0.925 

and 73.33%, with higher mortality and mean score 

(5.03±3.04 vs. 6.03±2.412), suggesting a severe 

cohort.
17

 Ali et al.’s cohort of 333 neonates with a 9.1% 

mortality rate reported a SNAPPE-II AUC of 0.802, 

below our 0.952, possibly due to a respiratory support 

focus increasing specificity (98.7% vs. 84.11%).
5
 

Pakhathirathien et al.’s study of 146 PPHN neonates 

found SNAPPE-II with an AUC of 0.84, below our 

0.952, with OI72max (AUC 0.88) leading, indicating 

condition-specific limits.
18

 Bhandekar et al.’s study of 

44 neonates reported a CRIB-II AUC of 0.83, near our 

0.925, with higher median scores (9.5 vs. 6.03) 

suggesting a critical group.
6
 Madabhushi et al.’s study 

of 39 very low birth weight neonates reported a CRIB-

II AUC of 0.909 and SNAPPE-II AUC of 0.869, close 

to our 0.925 and 0.952, with a smaller cohort possibly 

limiting SNAPPE-II’s edge.
19

 Bayen et al.’s study of 

preterm infants before 32 weeks reported CRIB-II AUC 

of 0.862 and SNAPPE-II AUC of 0.919, similar to ours, 

with SNAPPE-II’s neurodevelopmental relevance 

noted.
20

 Zeng et al.’s meta-analysis of 14,377 preterm 

infants ranked CRIB (AUC 0.980) highest, with CRIB-

II (0.525) and SNAPPE-II (0.298) lower, differing from 

our findings, likely due to diverse aggregated data 

versus our controlled setting.
21

 The comparative 
evaluation of the CRIB-II and SNAPPE-II scoring 

systems in this study demonstrates the reliability of 

both tools for assessing early mortality risk in preterm 

neonates. While both scores demonstrated substantial 

predictive value, SNAPPE-II consistently outperformed 

CRIB-II across diagnostic parameters, including 

sensitivity, specificity, and AUC. The inclusion of a 

wider range of physiological and clinical variables 

likely enhanced its discriminative ability, particularly in 

a less severely ill cohort. Findings from this study align 

with several national and international studies, while 

minor variations in performance metrics can be 

attributed to differences in sample size, mortality 

prevalence, gestational age range, and timing of score 

application. These observations suggest that while both 

scoring systems remain clinically useful, SNAPPE-II 

may offer greater precision for stratifying risk and 

guiding clinical decision-making in neonatal intensive 

care settings. 

The study has certain limitations. Both CRIB-II and 

SNAPPE-II scores were derived from clinical and 

laboratory data obtained within the first 12 hours of 

admission, which may not account for subsequent 

changes in the neonates’ clinical status. The use of fixed 

cutoff values for each scoring system may not reflect 

variations in population characteristics or differences in 

clinical practices across diverse healthcare settings, 

potentially limiting the generalizability of the results. 

 

CONCLUSION 
SNAPPE-II demonstrated higher predictive accuracy 

than CRIB-II for mortality prediction in preterm 

neonates. This suggests that SNAPPE-II may be a more 

reliable scoring tool in neonatal intensive care settings. 
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