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ABSTRACT

Background Scoring systems which quantify initial risks have an
important role in aiding execution of optimum health services by pre-
dicting morbidity and mortality. One of these is the score for neonatal
acute physiology perinatal extention (SNAPPE), developed by
Richardson in 1993 and simplified in 2001. It is derived of 6 variables
from the physical and laboratory observation within the first 12 hours
of admission, and 3 variables of perinatal risks of mortality.
Objectives To assess the validity of SNAPPE Il in predicting mor-
tality at neonatal intensive care unit (NICU), Soetomo Hospital,
Surabaya. The study was also undertaken to evolve the best cut-off
score for predicting mortality.

Methods Eighty newborns were admitted during a four-month period
and were evaluated with the investigations as required for the specifi-
cations of SNAPPE II. Neonates admitted >48 hours of age or after
having been discharged, who were moved to lower newborn care <24
hours and those who were discharged on request were excluded. Re-
ceiver operating characteristic curve (ROC) were constructed to derive
the best cut-off score with Kappa and McNemar Test.

Results Twenty eight (35%) neonates died during the study, 22
(82%) of them died within the first six days. The mean SNAPPE II
score was 26.3+19.84 (range 0-81). SNAPPE Il score of the
nonsurvivors was significantly higher than the survivors
(42.75+18.59 vs 17.4+14.05; P=0.0001). SNAPPE Il had a good
performance in predicting overall mortality and the first-6-days
mortality, with area under the ROC 0.863 and 0.889. The best cut-
off score for predicting mortality was 30 with sensitivity 81.8%,
specificity 76.9%, positive predictive value 60.0% and negative
predictive value 90.0%.

Conclusions SNAPPE |l is a measurement of illness severity which
correlates well with neonatal mortality at NICU, Soetomo Hospital.
The score of more than 30 is associated with higher mortality
[Pediatr Indones 2005;45:241-245].
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eonatal mortality is an increasingly

important public health issue in

developing countries. Neonatal deaths

account for nearly 64% of all infant
deaths.! Indonesian Health Demography Survey in
1997 reported that neonatal mortality accounts for
22 per 1000 live births and 71.3% of them were
neonates with ages less than 7 days.2 Advances in
neonatal intensive care have significantly increased
survival and decreased morbidity and mortality among
infants admitted at neonatal intensive care units
(NICU). There are, however, significant variations in
outcomes among NICUs which might reflect
variations in the effectiveness of current neonatal care
technology.>-> Therefore, to increase efficiency of
NICU, the development of a measurement for the
severity of illness is essential to adjust the outcome

Presented at The 13th National Child Health Congress, Bandung,
Indonesia, 4-7 Juli 2005.

From the Department of Child Health, Medical School, Airlangga
University, Surabaya, Indonesia.

Reprint requests to: Mia RA, MD, Neonatology Division, Department
of Child Health, Medical School, Airlangga University, Soetomo Hospital,
JI. Prof. Moestopo 6-8, Surabaya 60286, Indonesia. Tel/Fax: 62-31-
5501748.

Paediatrica Indonesiana, Vol. 45, No. 11-12 ® November - December 2005 * 241



Paediatrica Indonesiana

or prognosis among neonates admitted at NICU.>

The development of illness severity indices for
neonatal intensive care has lagged behind that of mea-
sures for adult and pediatric intensive care. One of
these is the score for acute neonatal physiology (SNAP),
developed by Richardson in 1993. The score is an or-
gan system physiology-based illness severity index and
derived from 34 routine clinical tests and vital signs
within the first 24 hours of admission.””7 SNAP perina-
tal extention (SNAPPE) was later developed, and pro-
vides a simple additive point score to generate mortal-
ity risks, such as birth weight, Apgar scores, and small
for gestational age.® SNAP was cumbersome to use
because of the number and complexity of items. There-
fore, Richardson, in 2001, simplified the score and de-
veloped second generation of SNAPPE, derived from
6 physiological variables and 3 variables of perinatal
mortality risks, and also shortened the observation time
from 24 hours to 12 hours of admission.’

We undertook this study to assess the validity of
SNAPPE Il in predicting mortality in NICU, Soetomo
Hospital, Surabaya. An attempt has been made to elu-
cidate the best cut-off SNAPPE II score for predict-
ing mortality.

Methods

This was an observational study, conducted at NICU,
Soetomo Hospital, Surabaya. The sample size
calculation was 80 neonates. During a study period of
four months, 80 neonates were evaluated and the
necessary investigation for scoring the SNAPPE 1I
were done within 12 hours of admission. Neonates
admitted >48 hours of age or after having been
discharged, who were released to lower newborn care
less than 24 hour, and those who were discharged on
request were excluded. Informed consent was given
to all parents whose neonate met the inclusion criteria.
This study was approved by the Hospital Ethical
Committee. The variables used in SNAPPE II along
with the score are given in Table 1.

The SNAPPE II value was then calculated as
the arithmetic sum of the points assigned to each of
the variables. The worst score within the first 12 hours
of admission was analized. The outcome measure was
in-hospital mortality, divided into overall mortality (0-
28 days of life), first 6 days of admission mortality and

TaBLE 1. Score FOR NEONATAL AcUTE PHysioLoGY
PerinaTAL ExTENTION 19

Variable Measure Point
Lowest Mean Blood Pressure >29 mmHg 0
20-29mmHg 9
<20mmHg 19
Lowest temperature >35.6 °C 0
35-35.6°C 8
<35°C 15
Ratio pO2/FiO2 >2.49 0
1.0-2.49 5
0.3-0.99 16
<0.3 28
Lowest serum pH >7.19 0
7.10-7.19 7
<7.10 16
Seizure No 0
Multiple 5
Urine output >0.9 ml/BW/hour 0
0.1-0.9 mI/BW/hour 5

<0.1 mI/BW/hour 18

Birth weight >999 g 0
750-999 g 10

<750 g 17

Small for gestational age >3 persentile 0
<3 persentile 12

Apgar score at 5 min >7 0
<7 18

7-28 days of admission mortality.

Mortality outcome validations used the SNAPPE
I because it is the most inclusive discriminator of mor-
tality risks (not just a physiologic illness severity score).
We assessed predictive performance by the area under
the curve (AUC) of the receiver operator characteris-
tic curve (ROC). An ROC area of 1.0 indicates per-
fect discrimination, whereas an area of 0.5 would be
completely randomized. ROC were also constructed
to derive the best cut-off SNAPPE II score with Kappa
and McNemar Test. All calculations were carried out
with the statistical package SPSS 11.0 for Windows.

Results

During the period of 4 months, 80 neonates were evaluated
and SNAPPE II were assessed. Of these 80 neonates, 64
(80%) were in-born and 16 (20%) were referral, 28 (35%)
neonates died during the course of the study. Table 2 gives
the basic characteristics of the neonates.

The mean of SNAPPEII was 26.34+19.84 (range
0-81). The SNAPPE II of the nonsurvivals was higher
significantly than the survivals (42.75418.59 vs

242 e Paediatrica Indonesiana, Vol. 45, No. 11-12 ® November - December 2005



Mia RA et al: The use of SNAPPE II

TaBLE 2. CHARACTERISTICS OF SUBJECTS

Characteristics Died Alive
N (%) SD N (%) SD
Sex
Female 12 (33%) 24 (67%)
Male 16 (36%) 28 (64%)
Birth weight 2173+869 2675+807
<1000 g 2 (100%) 0 (0%)
1000-1499 g 7 (54%) 6 (46%)
1500-2499 g 5 (26%) 14 (74%)
>2500 g 14 (30%) 32 (70%)
Gestational age 34.96+4.38 36.42+3.01
<37 weeks 15 (40%) 23 (61%)
37-41 weeks 12 (29%) 29 (71%)
>41 weeks 1 (100%) 0 (0%)
TaBLE 3. VaLDATING oF SNAPPE Il IN PREDICTING OVERALL ROC Curve
MORTALITY 1.00
SNAPPE Il Number of neonates Death (%)
0-9 20 1 (5%)
10-19 13 2 (15%) 75
20-29 12 3 (25%)
30-39 15 5 (33%) -
40-49 10 8 (80%) &S
50-59 5 4 (80%) = 0
60-69 2 2 (100%) g S
>70 3 3 (100%) o}
n
251
17.4+14.05; P=0.0001).
Table 3 depicts the correlation between
SNAPPE II and mortality. Mortality increased with 0.00
higher SNAPPE II value. ' - = -
0.00 .25 .50 .75 1.00

Figure 1 shows the ROC of SNAPPE II in pre-
dicting overall mortality. It shows that the discrimi-
nating ability was 0.863. The discriminating ability of
SNAPPE II in predicting the first-6-days mortality
showed greater with ROC 0.889 (Figure 2). The worst
performance of SNAPPE Il was in predicting 7-28 days
mortality, with the ROC 0.771 (Figure 3).

To evolve the best cut-off point for SNAPPE I,
we looked for a score which showed optimum sensi-
tivity, specificity, positive and negative predictive
value, or if the statistic test of McNemar showed
P>0.05 and Kappa <0.05. The best cut-off SNAPPE
II score in predicting overall mortality, on charting
the ROC was 30. Sensitivity, specificity, positive and
negative predictive value of score >30 estimating
overall mortality were 78.6%, 76.9%, 64.7%, and 87%,
respectively with McNemar Test 0.238 and Kappa
0.0001. SNAPPE II has the best performance in pre-

1 - Specificity
Diagonal segments are produced by ties.

Ficure 1. ROC SNAPPE Il IN PREDICTING OVERALL
MORTALITY

dicting first-6-days mortality. The cut-off point 30,
sensitivity, specificity, positive and negative predictive
value were 81.8%, 76.9%, 60% and 90.9%, respec-
tively.

Discussion

The SNAPPE II was designed primarily as a

measurement of illness severity, a major but not the
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Ficure 2. ROC SNAPPE Il IN PREDICTING FIRST 6 DAYS
MORTALITY

only component on mortality risks.® A prognostic score
was considered valid in the population if the low score
patients survive, on the contrary patients with higher
score will not survive.

Our study showed that the SNAPPE II value of
the nonsurvivals was higher significantly than the sur-
vivals. Overall, it correlated well with outcome with
higher score predicting higher mortality. Neonates
with SNAPPE II <10 have only a mortality of 5%,
but SNAPPE II >60 was suggestive of poor outcome
with mortality 100%.

The ROC showed that SNAPPE II has a better
performance in predicting the first-6-days mortality
and overall mortality rather than the 7-28 days mor-
tality (0.889, 0.863, 0.771, respectively). Similar ob-
servations made by Lee showed the ROC SNAPPE II
in predicting first-7-days of admission mortality was
0.88+0.44, and ROC for overall mortality was
0.75+0.52.10 Based on that data, SNAPPE II was
valid and can be used in predicting mortality at NICU,
Soetomo Hospital. Unfortunately, in Indonesia there
was no other study to validate SNAPPE II, therefore
our results can not be compared.

ROC Curve

1.00

.75 4

Sensitivity
(S

251

0.00
0.00 .25 .50 .75 1.00

1 - Specificity
Diagonal segments are produced by ties.

Ficure 3. ROC SNAPPE Il IN PREDICTING 7—28 DAYS
MORTALITY

A prognostic tool was considered good if it has sen-
sitivity, specificity, positive and negative predictive value
>90%, or if the statistic test of McNemar showed P>0.05
and Kappa <0.05. However, studies that look for opti-
mum value of the diagnostic test to establish the best
cut-off point is very rare. Based on that, SNAPPE Il scores
> 30 was considered as best cut-off point in predicting
both overall mortality and first-6-days mortality.

Maiya found that SNAP scores >10in VLBW
babies and >15 in others were associated with
higher mortality.!! Until now, the use of SNAP II
and SNAPPE II as morbidity and mortality pre-
dictor is still being investigated and developed.

In conclusion, SNAPPE II is a measurement of
illness severity and correlates well with neonatal out-
come at NICU, Soetomo Hospital. SNAPPE II scores
of more than 30 are associated with higher mortality.
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