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ABSTRACT
Introduction: In neonatology, several disease severity scores have been developed to predict the risk of mortality and morbidity in neonates. Among 
the scores based on physiological changes, some are simpler, with few variables and are fast to apply; others are more complete, as they include 
more variables, but take longer to be applied. The most studied and most used scoring systems in newborns are the Clinical Risk Index for Babies 
(CRIB) and the Neonatal Acute Physiology Score (SNAP). These scores were validated and reapplied in different studies in different ones. The 
neonatal scoring system CRIB (clinical risk index for babies) uses birth weight, gestational age, maximum and minimum fraction of inspired oxygen 
and maximum excess of base in the first 12 hours and presence of congenital malformations
Objective: To determine the mortality rate of newborns with CRIB variations.
Results: Of the 283 hospitalized newborns, 62 met the inclusion criteria. The analyzed cohort had an average birth weight of 834.84g and a range of 
500 to 1415 g. The average gestational age was 27 weeks, ranging from 23.3 to 31 weeks. The average CRIB score was 6.8 and ranged from 1 to 14. 
29 newborns (46.7%) died. The analyzed cohort had an average birth weight of 834.84g and a range of 500 to 1415 g. The average gestational age 
was 27 weeks, ranging from 23.3 to 31 weeks. The mean CRIB score was 6.8 and ranged from 1 to 14. 29 newborns (46.7%) died, and the mortality 
rate was observed more frequently in newborns weighing less than 751g at 999 grams, gestational age less than 28 weeks and CRIB score above 
6 to 10. The survival rate was observed most frequently in newborns weighing less than 751g at 999 grams, gestational age less than 28 weeks and 
CRIB score above from 0 to 5. Conclusions: The mean CRIB score was 6.8 and the range was 1 to 14. 29 newborns (46.7%) died. The mortality rate 
was observed more frequently in newborns weighing less than 751g at 999 grams, gestational age less than 28 weeks and CRIB score above 6 to 
10. The survival rate was observed more frequently in newborns weighing less than 751g to 999 grams, gestational age less than 28 weeks and CRIB 
score above 0 to 5.

1 – Hospital e Maternidade Dona Iris 
2 – Unievangélica

ADDRESS 
PATRÍCIA GONÇALVES EVANGELISTA
Alameda Emílio Póvoa, 165 - Vila Redenção
Goiânia - GO, 74845-250
E-mail centrodeestudoshdmi@gmail.com

DOI - 10.37951/CEREM-2021-V2I1-15-18

KEYWORDS: NEWBORN, NEONATAL ICU, CRIB.

INTRODUCTION
Neonatal mortality (0 to 27 days of life) has become 

the main component of infant mortality in proportion-
al terms since the late 1980s, and currently represents 
between 60% and 70% of infant mortality in all regions 
of Brazil . The perinatal period begins at 22 complete 
weeks (or 154 days) of gestation and ends at seven com-
plete days after birth, that is, from 0 to 6 days of life 
(early neonatal period). Total births include live births 
and fetal deaths. For the purpose of international com-
parison, WHO / ICD-10 uses the late fetal mortality rate, 
which considers fetuses above 28 weeks of gestation. 

Neonatal mortality is also linked to preventable causes, 
related to access and use of health services, in addition 
to the quality of prenatal care, childbirth and the new-
born, so it is important to know them1.

In recent years, with advances and improvements 
in neonatal care, the chance of survival for these chil-
dren has increased, but, consequently, the risk of com-
plications, including retinopathy of prematurity, hearing 
problems, neural tube defects and increased bactere-
mia. Considering the importance of these diseases and 
the need for their prevention, an instrument to identify 
critically ill infants on admission to help the treatment 



SCIENTIFIC JOURNAL CEREM-GO|16

EVALUATION OF NEONATAL MORTALITY RISK IN THE CRIB SCORE APPLICATION

team is highly necessary. More than a decade ago, “clin-
ical risk scoring systems for babies” - that is, CRIB and 
CRIBII were used to assess health status and predict 
mortality in babies admitted to neonatal intensive care 
units (NICU) 2.

In neonatology, several disease severity scores have 
been developed to predict the risk of mortality and mor-
bidity in neonates. Among the scores based on physi-
ological changes, some are simpler, with few variables 
and are fast to apply; others are more complete, as they 
include more variables, but take longer to be applied. 
The most studied and most used scoring systems in 
newborns are the Clinical Risk Index for Babies (CRIB) 
and the Score for Neonatal Acute Physiology (SNAP). 
These scores have been validated and reapplied in dif-
ferent studies in different countries3,4.

The neonatal scoring system CRIB (clinical risk index 
for babies) uses birth weight, gestational age, maximum 
and minimum fraction of inspired oxygen and maximum 
excess of base in the first 12 hours and presence of con-
genital malformations5.

This study aims to determine the mortality rate of 
newborns with variations in the CRIB.

METHODOLOGY
Cross-sectional quantitative and retrospective study. 

The research was carried out at Hospital e Maternidade 
Dona Iris. The hospital is part of the Municipal Health 
Network in Goiânia, specializing in humanized care in 
low, medium and high risk gynecology, obstetrics and 
neonatology and aims to develop health care for women 
and children, exclusively for users of the Unified Health 
System (SUS). Each variable of the CRIB score has a 
pre-determined numerical value that varies according 
to severity (Table 1), and after obtaining the summed 
values of these items, patients are classified into 4 de-
grees: grade 1 for scores from 0 to 5 (6.6%), grade 2 from 
6 to 10 (46.2%), grade 3 from 11 to 15 (85.7%), and grade 
4 for scores greater than 15 (100%). The CRIB score was 
applied in the first 12 hours of life, based on medical 
evolution, having recorded the extreme values of FiO2, 
which were used, and the highest BE value obtained by 
arterial blood gases. FiO2 was considered appropriate 
when necessary to maintain hemoglobin oxygen satura-
tion between 90 and 96% by pulse oximeter (Table 1) 6.

Newborns admitted to the ICU with gestational age 
<31 weeks and birth weight less than 1500g were consid-
ered from July/2019 to July/2020. Newborns with a ges-
tational age greater than 31 weeks and those who were 
referred from other hospital units for admission to the ICU 
of Maternidade Dona Íris were excluded from the research.

RESULTS
Of the 283 hospitalized newborns, 62 met the inclusion 

criteria. The analyzed cohort had an average birth weight 
of 834.84g and a range of 500 to 1415 g. The average ges-
tational age was 27 weeks, ranging from 23.3 to 31 weeks. 
The average CRIB score was 6.8 and ranged from 1 to 14. 
29 newborns (46.7%) died.

Table 1 - Distribution of CRIB in relation to death and survival of neonates 
admitted to the Intensive Care Unit ,  Goiânia,  2019-2020.

Table 1 - CRIB score

Birth weight (g)

Variable Score

Gestational Age (weeks)

Congenital malformation

Maximum BE in the first 12 hours of life (mmol / l)

Minimum appropriate FIO2 in the first 12 hours of life

Maximum appropriate FIO2 in the first 12h of life

Absent
No immediate risk of life
At immediate risk of life
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Table 2 - Weight distribution in relation to death and survival of neonates 
admitted to the Intensive Care Unit ,  Goiânia, 2019-2020

Table 3 - Distribution of gestational age in relation to death and survival of 
neonates admitted to the Intensive Care Unit ,  Goiânia, 2019-2020.
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DISCUSSION
Predicting the outcome of critical neonatal patients 

is still difficult. The multiple factors of maternal health 
status (infections, diabetes, etc.), the placental situation 
(premature rupture of the membranes), as well as the 
multiple factors of the baby (small for gestational age, 
low Apgar score, low birth infections, mechanical ven-
tilation, hypoglycemia (hyperglycemia) make the treat-
ment approach for each patient and the outcome un-
certain, several approaches and scales are developed 
to assess the risk of mortality in these very complicated 
situations.7 We use the CRIB-II scale to assess the risk of 
mortality in 62 patients who gave birth in a large tertiary 
hospital with more than 4,000 births annually.

The analyzed cohort had an average birth weight of 
834.84g and a range of 500 to 1415 g. The average gesta-
tional age was 27 weeks, ranging from 23.3 to 31 weeks. 
The average CRIB score was 6.8 and ranged from 1 to 14. 
29 newborns (46.7%) died.

The mortality rate was observed more frequently in 
newborns weighing between 751g and 999 grams, ges-
tational age between 22 to 28 weeks and CRIB score 
above 6 to 10.

The survival rate was observed more frequently in 
newborns weighing between 751g and 999 grams, ges-
tational age between 22 to 28 weeks and CRIB score 
above 0 to 5.

Zardo and Procianoy (2003) evaluated 494 newborns 
admitted to a neonatal intensive care unit (NICU) of a 
general hospital in Porto Alegre, RS, shortly after birth, 
between March 1997 and June 1998, 44 died (8.9% mor-
tality). Of the 102 newborns weighing up to 1,500 g, 32 
(31.3%) died8.

Brito et al. (2003) evaluated 284 newborns. The av-
erage birth weight was 1,148 ± 248 g (median = 1,180 g); 
the mean gestational age was 30.2 ± 2.4 weeks (median 
= 30.0) and the mean CRIB was 3.8 ± 4.4 (median = 
2.0). Neonatal mortality was 23.2%, differing according 

to weight <750 g (72.7%), GA<29 weeks (57.1%) and 
CRIB>10 (79.4%) concluding that newborns with weight 
birth <750 g, gestational age <29 weeks and CRIB 
score> 10 had higher mortality rates4.

Breuel and Segre (2007) studied 71 cases and the av-
erage gestational age was 27.30 ± 2.61 weeks; average 
weight 1,032.61 ± 280.62 g9.

Najeeb et al., (2020) included 254 newborns with 
birth weight between 500-1500 grams and gestational 
age less than 35 weeks. The CRIB score was calculated 
in all neonates, 54.3% (n = 138) patients were male and 
45.7% (n = 116) female. The mean gestational age was 
33.3 weeks ± 1.04 SD and the average birth weight of 
the study population was 1129.9 grams ± 210.6 SD. The 
average CRIB score among the study population was 
6.3 ± 3.1 SD and the overall mortality was 54.7% (n = 
139). The average CRIB score found was 8.27 ± 2.1 SD 
between the mortality group and 3.87 ± 3.4 SD among 
the newborns who were discharged (p <0.05). Mortali-
ty was present in 4.3% (n = 4) of neonates with CRIB 
scores between 1 to 5, 87.1% (n = 121) who had CRIB 
scores between 6 to 10 and 100% (n = 14) of neonates 
with CRIB score level 11-15 (p <0.05), therefore, a sig-
nificantly higher mortality percentage was observed 
among neonates with higher CRIB scores different from 
the research where this index showed an increase be-
tween CRIB level 6-10 with 45% 10.

Marete and Otieno (2011) carried out a research at 
the Kenyatta National Hospital (KNH) with a total sam-
ple of 135 babies with low birth weight who were fol-
lowed from admission to discharge, 28th day of life or 
death, whichever came first. Birth weight ranged from 
600 to 2,500 g, with a median of 1600 g. The total CRIB 
score ranged from 1-15, with a median of 5.5. Gestation-
al age ranged from 26 to 38 weeks. Total mortality was 
45.9% 11.

Ezz-Eldin et al., (2015) in research at the pediatric ter-
tiary hospital Kasr El-Aini, Cairo, Egypt studied through 
a prospective cohort 113 neonates, admitted in the first 
24 hours to the NICU from November 2013 to May 2014, 
gestational age ranged from 25-32 weeks, birth weight 
ranged from 700-1500 g with an average of 1134.5 (± 
202). The CRIB score ranged from 1-19 with a mean of 
9.9 (± 4.0). The total mortality in the included cohort was 
34.5% (31/113), considering the CRIB score as a valid 
initial risk assessment tool, predicting the result more 
accurately than birth weight or gestational age alone, 
which is easy to apply and should replace traditional 
models as a predictor of neonatal outcome12.

CRIB provides a recalibrated and simplified scoring 
system that avoids the potential problems of early treat-
ment bias. A valid and simple risk adjustment method 
for neonatal intensive care is important to ensure an 
accurate assessment of the quality of care. During this 
study, it was found that the CRIB score was easy to ap-
ply. It was a practical score, as it used variables that 
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were part of the routine of care for premature newborns, 
being obtained quickly. Due to its simplicity, the CRIB 
score was also considered to be easy to reproduce, giv-
ing no scope for interpretation errors due to individual 
subjectivity6,13.

CONCLUSION
The average CRIB score was 6.8 and ranged from 1 

to 14. 29 newborns (46.7%) died.
The mortality rate was observed more frequently in 

newborns weighing between 751g and 999 grams, ges-
tational age between 22 to 28 weeks and CRIB score 
above 6 to 10.

The survival rate was observed more frequently in 
newborns weighing between 751g and 999 grams, ges-
tational age between 22 to 28 weeks and CRIB score 
above 0 to 5.
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