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Abstract

Objective: To determine the usefulness of the Clinical Risk Index for Babies II (CRIB II) and weight to predict mortality in 
preterm infants < 32 weeks treated with exogenous surfactant. Material and Methods: Design: cohort for diagnostic test. 
Preterm babies < 32 weeks who received exogenous surfactant in a third level of care were included. The cutoff for CRIB II 
was evaluated and considered as score > 10 and weight < 750 grams; monitoring was performed until discharge or death. 
Results: RNP data analyzed 105 babies; 55/105 (52%) were female, the mean value ± 1.4 weight 2 grams and 29 + 2 weeks 
gestational age. Mortality was found in 16/105, of which 15/16 had a score > 10 on the CRIB II index. Survival was found in 
89/105 and index > 10 points in 2/89. Based on these results we found: sensitivity 93%, specificity 98%, positive predictive 
value 88%, negative predictive value 98%. With weight < 750 grams, mortality occurred in 10/16 and survival in 17/89; 
sensitivity 62%, specificity 81%, positive predictive value 37%, and negative predictive value 92%. Conclusions: The CRIB II 
index is more useful than weight for predicting mortality in preterm infants less than 32 weeks treated with surfactant. 
(Gac Med Mex. 2015;151:179-83)
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Introduction

Thirteen million preterm neonates (PTN) are born 
worldwide1, with a mortality reported of 19% among 
those younger than 32 weeks gestational age2. 

There are some factors that predict mortality and 
disease severity in neonates, including perinatal 
background characteristics, birth weight, gestational 

age and severity of disease within the first hours of 
life3,4.

Some authors have considered the Clinical Risk In-
dex for Babies II (CRIB II) to predict early neonatal 
mortality in PTNs with 22 to 32 weeks gestational age. 
This index is based on a score that assesses gesta-
tional age, birth weight, gender, body temperature at 
Neonatal Intensive Care Unit (NICU) admission and 
base excess within the first 12 h of life5.
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The CRIB II was created in 2003. Currently, there are 
great medical advances in the neonatal area, such as 
exogenous surfactant administration. The purpose of 
this study was to assess the usefulness of CRIB II and 
weight to predict mortality in PTNs younger than 32-
week gestational age treated with exogenous surfac-
tant within the first hour after birth. 

Material and methods

The present study was conducted from January to 
December 2012 in a NICU from a tertiary care center, 
the Obstetrics and Gynecology Hospital of the Nation-
al Medical Center of the Mexican Institute of Social 
Security in Guadalajara (México). 

Study design

Cohort to assess a diagnostic test.

Inclusion and exclusion criteria

PTNs with 22 to 32 weeks gestational age that had 
received exogenous surfactant within the first hour af-
ter birth and had their weight and CRIB II assessment 
recorded within the first 12 h after birth were included. 
PTNs with mortality due to congenital malformations 
and indeterminate gender were excluded.

Sample size

The number of PTNs was calculated with a p-value 
of 0.5, 80% power and an odds ratio of 2.2 and, using 
these values, a sample size of 105 PTNs was obtained.

Study groups

Gold standard: mortality. Diagnostic tests: CRIB II (cut-
off point: ≥ 10 points) and weight (cutoff point: ≤ 750 g). 

Development of the study 

In a previously elaborated structured questionnaire, 
the following data were recorded: gestational age (as-
sessed with Ballart’ new method6), gender, birth weight, 
base excess within the first 12 h of extrauterine life and 
body temperature at the moment of NICU admission.

CRIB II

Data of the PTNs included in the study were investi-
gated by researchers who rated, using a score, the 

following clinical characteristics found in clinical re-
cords: gender, gestational age and birth weight (highest 
score: 15 points), body temperature at NICU admission 
(highest score: 5 points) and base excess expressed 
as mmol/l within the first 12 h of life (highest score: 
7 points). The CRIB II highest score is 27 points4,6.

Statistical analysis

To find out the utility value of the CRIB II and weight 
to predict mortality in < 32 weeks PTNs treated with 
surfactant, a Bayesian analysis was used7,8. In this 
research, sensitivity was defined as the likelihood of a 
≥ 10 CRIB II score and weight ≤ 750 g being more 
useful to predict mortality among ≤ 32 weeks gesta-
tional age PTNs with early surfactant administration. 
Specificity was defined as the probability of excluding 
mortality among ≤ 32 weeks gestational age PTNs with a 
≥ 10-point CRIB II score and weight ≤ 750 g. The positive 
predictive value was defined as the likelihood of mortali-
ty with a ≥ 10-point CRIB II score and ≤ 750 g weight, 
whereas the positive likelihood ratio was defined as the 
likelihood of mortality with a ≥ 10-point CRIB II score and 
≤ 750 g weight, and the negative likelihood ratio, as the 
likelihood of not having mortality with a ≥ 10-point CRIB 
II score and weight ≤ 751 g. Frequencies and percent-
ages were used for qualitative variables, and means 
and standard deviations for quantitative variables. The 
chi-square test was used to compare the difference in 
proportions between groups, and Student’s t-test was 
used to compare mean differences. A p-value < 0.05 
was considered to be statistically significant. The SPSS 
10 program was used to analyze the data. 

Ethics

The protocol was approved by the Research Com-
mittee, with the authorization number R-2008-1310-21. 
The study was conducted following the principles of 
the Declaration of Helsinki9. The investigators did not 
perform any intervention.

Results

Figure 1 shows the study profile. One hundred and 
five PTNs younger than 32 weeks gestation were in-
cluded. Mortality occurred in 16/105, with a ≥ 10-point 
CRIB II score being found in 15/16. Survival was 89/105 
PTNs and 2/89 had a ≥ 10-point score. Mortality was 
found with ≤ 750 g weight in 10/16 PTNs. Survival was 
89/105 and in 17/89, a ≤ 750 g weight was found. 
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Table 1 shows the clinical characteristics compari-
son of the PTNs with mortality/survival. A mortality 
mean value with statistically significant differences was 
found in: temperature 36 + 2/37 + 2 (p = 0.01), base 
excess -22 + 2/7 + 2 (p = 0.01) and male gender 10/16 
(63%)/58/89 (65%) (p = 0.01). Exogenous surfactant 
was administered to all PTNs, and all required standard 
mechanical ventilation.

The utility value of the CRIB II to predict mortality in 
surfactant-treated < 32-week PTNs is shown in table 2. 
A 93% sensitivity, 98% specificity, 88% positive pre-
dictive value, 98% negative predictive value and 97% 
test accuracy were found. With regard to the useful-
ness of weight to predict mortality, 62% sensitivity, 81% 
specificity, 52% positive predictive value and 93% 
negative predictive value were found. 

NICU-admitted PTNs
n = 1,254

< 32-week PTNs
n = 987 (78%)

Included PTNs
n = 105

Mortality
n = 16 (15.20%)

CRIB II ≥ 10 points
n = 15 (93%)

CRIB II > 10 points
n = 1 (7%)  

CRIB II ≤ 9.9 points
n = 87 (98%)

CRIB > 10 points
n = 2 (2%)

Weight ≤ 750 g
n = 10 (62%)

Weight > 751 g
n = 6 (38%)

Weight ≤ 750 g
n = 17 (19%)

Weight > 751 g
n = 72 (81%)

Survival
n = 89 (84.80%)

Excluded:
– Congenital malformations (n = 50)
– < 22-week PTNs (n = 10)
– Other causes (n = 822)

Figure 1. Study profile.

Table 1. Comparison of CRIB II clinical characteristics on mortality or survival in PTNs younger than 32 weeks gestation trea-
ted with surfactant*

Characteristics Mortality (n = 16) Survival (n = 89) p

Gestational age, mean + SD 28 + 2 30 + 2 0.09

Weight, mean + SD 1.4 + 2 1.5 + 2 0.07

Male gender, n (%) 10 (63) 40 (45) 0.01

Temperature, mean + SD 36 + 2 37 + 2 0.01

Base excess + SD -22 + 2 7 + 2 0.01

*Fisher’s exact test was used to compare the difference between proportions and Student’s t-test was used to compare the mean differences.
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Discussion

In this study, a > 10 CRIB II score was found to have 
high sensitivity, specificity and predictive values to pre-
dict mortality in PTNs younger than 32 weeks gesta-
tional age receiving surfactant within the first hour after 
birth. These results are important in the clinical area 
setting in order to try to improve medical decisions and 
to offer appropriate and opportune treatment.

There are some mortality predictors in newborns, such 
as gestational age. Some authors have found an overall 
mortality of 10%10. In this investigation, 15% mortality 
was found in PTNs younger than 32 weeks gestation 
treated with surfactant within the first hour after birth.

Some investigations have described that weight 
and gestational age influence on mortality: the lower 
the gestational age and weight, the higher the mor-
tality; furthermore, these factors represent a risk for 
morbidity11-13. However, it is difficult to predict mortal-
ity with weight and gestational age, since they do not 
account for disease seriousness. Therefore, it is im-
portant to know the mortality prognosis through phys-
iological disturbances that occur within the first hours 
after birth; this helps to opportunely identify these al-
terations in order to start treatment on time, which can 
improve survival in preterm newborns.

Some scales take into account clinical features pres-
ent in newborns to predict mortality and have been 
proven to be more useful than weight. This demon-
strates that it is important for other perinatal risk factors 
and physiological conditions occurring within the first 

hours of life to be assessed, which can be accom-
plished with CRIB and CRIB II4,5,14-16.

Some authors have considered the CRIB17 to be 
more useful than gestational age and weight to predict 
mortality. Furthermore, in an investigation it was used 
to predict intraventricular hemorrhage in very low and 
extremely low birth weight premature infants18. 

Some studies have demonstrated that a CRIB II 
score higher than 10 can predict mortality in low-weight 
premature babies4,5. Additionally, some authors have 
validated the CRIB II to predict mortality and have 
found it to be a good index to predict it19. Similar re-
sults were found in this investigation, with high sensi-
tivity, specificity and positive and negative values to 
predict mortality with a CRIB II score higher than 10 in 
comparison with weight.

One of the limitations of this study is that it is un-
known if treatment monitoring was adequate and one 
disadvantage was that prenatal and perinatal back-
ground conditions were not taken into account to 
predict mortality.

One of the advantages of using the CRIB II in new-
borns is that it is an easy-to-use index, and it only 
requires a structured questionnaire to assess their 
data, which can be recorded in the medical file and 
would be useful for neonatologists and pediatricians 
when informing the parents on a probable mortality 
diagnosis. Another advantage is that it allows for ac-
idosis to be opportunely detected, which could be 
tried to be timely corrected and thus avoid an in-
creased production of free radicals that would generate 

Table 2. Utility value of CRIB II and weight to predict mortality in PTNs younger than 32 weeks treated with exogenous 
surfactant*

CRIB II Weight

Variable Result 95% CI Result 95% CI

Sensitivity 93 68-99 62 36-84

Specificity 98 91-99 81 81-95

Positive predictive value 88 62-97 37 20-57

Negative predictive value 98 92-99 92 83-96

Positive likelihood ratio 41 10-165 3 2-6

Negative likelihood ratio 0.06 0.01-0.43 0.46 0.24-88

Test accuracy 97 91-99 78 89-85

Prevalence 15 9.23-23.8 15 9-24

*The mortality outcome was used as the gold standard to calculate sensitivity, specificity and other values of the diagnostic test for CRIB II and weight.
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oxidative stress with cell damage and could result in 
other conditions and future sequels. The start of ade-
quate and opportune treatment can reduce days of 
hospital stay and costs for the institution on the short 
and long term. Additionally, newborns could be early 
integrated to their families, with less sequels and better 
quality of life. 

Conclusions

CRIB II is useful to predict mortality in PTNs younger 
than 32 weeks treated with surfactant. It is important 
for further investigations assessing the severity of dif-
ferent conditions with this index to be conducted, 
which will help for opportune treatments to be estab-
lished.

Declaration of conflicts of interest

The authors declare not having any type of conflict 
of interest.

Acknowledgements 

The authors thank the NICU staff of the Obstetrics 
& Gynecology Hospital from the Centro Médico Nacio-
nal de Occidente for their support in the conduction 
of this study.

References

 1. Beck S, Wojdyla D, Say L, et al. The worldwide incidence of preterm 
birth: a systematic review of maternal mortality and morbidity. Bull World 
Health Organ. 2010;88(1):31-8. 

 2. Abdel-Latif ME, Bajuk B, Oei J, Lui K; New South Wales and the 
Australian Capital Territory Neonatal Intensive Care Audit Group. Mor-
tality and morbidities among very premature infants admitted after 

hours in an Australian neonatal intensive care unit network. Pediatrics. 
2006;117(5):1632-9.

 3. Medlock S, Ravelli ACJ, Tamminga P, Mol BWM, Abu-Hanna A. Predic-
tion of mortality in very premature infants: a systematic review of predic-
tion models. PLoS One. 2011;6(9):e23441.

 4. Gagliardi L, Cavazza A, Brunell A, et al. Assessing mortality risk in very 
low birthweight infants: a comparison of CRIB, CRIB II and SNAPPE-II. 
Arch Dis Fetal Neonatal. 2004;89(5):419-22.

 5. Parry G, Tucker J, Tarnow-Mordi W; UK Neonatal Staffing Study Collab-
orative Group. CRIB II: an update of the clinical risk index for babies 
score. Lancet. 2003;361(9371):1789-91.

 6. Ballard JL, Khoury JC, Wedig K, Wang L, Eilers-Walsman BL, Lipp R. 
New Ballard Score, expanded to include extremely premature infants. J 
Pediatr. 1991;119(3):417-23.

 7. Jaeschke R, Guyatt GH, Sackett DL. Users’ guides to the medical liter-
ature. III. How to use an article about a diagnostic test. B. What are the 
results and will they help me in caring for my patients? The Evi-
dence-Based Medicine Working Group. JAMA. 1994;271(9):703-7.

 8. Jaeschke R, Guyatt G, Sackett DL. Users’ guides to the medical litera-
ture. III. How to use an article about a diagnostic test. A. Are the results 
of the study valid? Evidence-Based Medicine Working Group. JAMA. 
1994;271(5):389-91.

 9. World Medical Association. World Medical Association Declaration of 
Helsinki. Ethical principles for medical research involving human sub-
jects. Nurs Ethics. 2002;9(1):105-9.

 10. Mathew TJ, MacDorman MF. Infant mortality statistics from the 2003 
period linked birth/infant death data set. Natl Vital Stat Rep. 2006; 
54(16):1-30.

 11. Nascimento RM, Leite AJ, Almeida NM, Almeida PC, Silva CF. [Deter-
minants of neonatal mortality: a case-control study in Fortaleza, Ceará 
State, Brazil]. Cad Saude Publica. 2012;28(3):559-72.

 12. Uthman OA. Effect of low birth weight on infant mortality: analysis using 
Weibull hazard model. Int J of Epidemiol. 2008;6(1):8.

 13. Daynia EB, Tobias FC, Peter AC. Determinants of survival in very low 
birth weight neonates in a public sector hospital in Johannesburg. BMC 
Pediatrics. 2010;10(30):10-30. 

 14. Bührer C, Grimmer I, Metze B, Obladen M. The CRIB (Clinical Risk Index 
for Babies) score and neurodevelopmental impairment at one year cor-
rected age in very low birth weight infants. Intensive Care Med. 
2000;26(3):325-9.

 15. Lodha A, Sauvé R, Chen S, Tang S, Christianson H. Clinical Risk Index 
for Babies score for the prediction of neurodevelopmental outcomes at 
3 years of age in infants of very low birthweight. Dev Med Child Neurol. 
2009;51(11):895-900.

 16. Vakrilova L, Emilova Z, Slu˘ncheva B, Kalaı˘dzhieva M, Pramatarova T, 
Iaru˘kova N. [Using the CRIB as an early prognostic index for very low 
birthweight infants, treated in neonatal intensive care unites]. Akush 
Ginekol (Sofiia). 2007;46 Suppl 1:66-73.

 17. Brito AS, Matsuo T, Gonzalez MR, de Carvalho AB, Ferrari LS. [CRIB 
score, birth weight and gestational age in neonatal mortality riskevalua-
tion]. Rev Saude Publica. 2003;37(5):597-602.

 18. Guzmán-Cabañas JM, Párraga-Quiles MJ, del-Prado N, et al. Usefulness 
of Clinical Risk Index for Babies based on birth weight in predicting 
hospital death and severe intraventicular hemorrhage in the SEN 1500 
Spanish neonatal network. An Pediatr (Barc). 2009;71(2): 117-27.

 19. Rastogi PK, Sreenivas V, Kumar N. Validation of CRIB II for prediction 
of mortality in premature babies. Indian Pediatr. 2010;47(2):145-7. 

 
 .re

hsil
b

u
p e

ht f
o  

n
oissi

mre
p 

nettir
w r

oir
p e

ht t
u

o
hti

w 
g

niy
p

oc
ot

o
h

p r
o 

dec
u

d
or

per e
b ya

m 
n

oitacil
b

u
p si

ht f
o tra

p 
o

N
©

 P
er

m
an

ye
r 

Pu
b

lic
at

io
n

s 
20

15


