
SCORING SYSTEMS IN 

NEONATAL MEDICINE AND 

DETECTION OF RISKS

Prof d-r Elizabeta Zisovska
University Clinic for Gynecology and Obstetrics

Department of Neonatology

Skopje



 Early identification of newborn danger signs by caregivers with prompt and 

appropriate referral, serves as backbone of the programs aiming at 

reduction in neonatal mortality. 

 Neonates are more prone to show subtle signs of illness and these can 

only be identified by the immediate care givers who have adequate 

knowledge on features to look for. 

 Restlessness or difficulty feeding are sometimes the only signs present and 

illness may advance quickly. 

 Different tools to facilitate identification of these health problems and 

reduce neonatal mortality have been introduced into health programs in 

many countries



Medical scores, criteria and classification systems support 

clinical decision-making and management. They enable the 

clinician to predict the outcome, stratify risk, assess conditions 

and diagnose diseases accurately. The desirable properties of 

neonatal scores have been described as including:

ease of use; 

applicability early in the course of hospitalisation; 

ability to reproducibly predict mortality, specific morbidities, 

or cost for various categories of neonates; 

usefulness for all groups of neonates to be described.



However, these properties are difficult, perhaps impossible, to 

achieve completely. Although it may be possible to derive a 

risk adjustment score in a particular study, investigators will 

often require a readymade score. They may lack the data, 

resources, time, funding, or expertise required to develop their 

own, and a previously validated score also has the advantage 

that it is more likely to be accepted by others. 

There are various scores derived for neonates in the medical 

literature, and the choice of which variables are to be included 

in the score and their relative weights is obviously vital. It also 

needs to be remembered that no score can completely 

quantify the complex factors that make up an individual 

infant’s morbidity.



 Usually, scores are created in one of two ways. 

 Medical scores are derived by an expert panel using clinical knowledge to 
select the variables to be included in the score and their relative weights.

 Alternatively, collected data are used in statistical models to produce 

statistical scores by identifying which variables have strong association with 
the outcome of interest and their relative weights. 

 There is evidence that, in the long run, statistical scores outperform medical 

scores and today most scores are statistical as there are often relevant data 

available. However, clinical knowledge may contribute to the choice of 

variables included in a final model.

 Although presently there are multiple scores designed for neonates' sickness 

assessment, none of the score is ideal. Each score has its own advantages 

and disadvantages along with their merits and demerits.
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CONTENT OF THE PRESENTATION
 Assessment before the birth – Obstetrician, antenatal  controls

 Assessment immediately after the birth

 Apgar score

 Gestational age

 Assessment during the early neonatal period

 Danger signs, Silverman score, Sepsis score

 HIE: Sarnat&Sarnat, Finner

 Prediction of the neonatal outcome

 CRIB score, SNAPPE

 MAIN score, Perinatal score

 Assessment of the neonatal behavior - NBAS

 Assessment of the procedural pain



APGAR SCORE

 a rapid method of assessing the clinical status of the newborn. 

 Limitations of Apgar score: the Apgar score is an expression of the 

infant’s physiologic condition at one point in time, which includes 

subjective components. There are numerous factors that can influence 

the Apgar score, including maternal sedation or anesthesia, congenital 

malformations, gestational age, trauma, and interobserver variability. In 

addition, the biochemical disturbance must be significant before the 

score is affected. Elements of the score can be subjective, and partially 

depend on the physiologic maturity of the infant. 

 There is also an expanded Apgar score which may prove to be useful 

in the setting of delayed cord clamping, where the time of birth, the 

time of cord clamping, and the time of initiation of resuscitation all can 

be recorded in appropriate box







 the Apgar score quantitates clinical signs of neonatal depression, however, it 

has been inappropriately used to predict individual adverse neurologic 

outcome.

 The Apgar score does not predict individual neonatal mortality or neurologic 

outcome, and should not be used for that purpose.

 Limitations of Apgar score: the Apgar score is an expression of the infant’s 

physiologic condition at one point in time, which includes subjective 

components.

 There is also an expanded Apgar score which may prove to be useful in the 

setting of delayed cord clamping, where the time of birth, the time of cord 

clamping, and the time of initiation of resuscitation all can be recorded in 

appropriate box.



INTERPRETATION

 Apgar score in the first minute

 Apgar score in the fifth minute

Who carries less risk?

 Apgar score 4/7

 Apgar score 7/7

 Apgar score 5/8

 Apgar score 3/7

 Apgar score 8/5

A score of 10 is uncommon, due

to the prevalence of transient

cyanosis, and does not

substantially differ from a score of

9. Transient cyanosis is common,

particularly in babies born at high

altitude.





ASSESSMENT OF GESTATIONAL AGE

Estimations of gestational age can be based on:

Menstrual periods

Date of conception

Fetal ultrasonography

Physical parameters after birth (eg, using scoring systems for 

estimation of gestational age (Ballard/Dubowitz, Lubschenko

and other  scores)



Different scoring systems based on neurological and physical 
examination are used in the neonatal units for assessment of 
gestational age. Assessment of gestational age is very much 
helpful in labelling the newborn to be preterm, term or post–term 
and to assess the further outcome of the newborn infants. There 
are two combined clinical systems for such a purpose, Ballard and 
Dubowitz scoring system, and few other, rarely used, as the 
methods of Farr, Finnstrom, Lubchenko and Parkin which are 
based on external criteria, while those of Robinson and Amiel-
Tison based on neurological criteria. Although separately 
neurological and physical criteria can estimate the gestational 
age but combining them makes the method more accurate. 







MORBIDITY SCORING SYSTEMS



WHO DANGER SIGNS OF ILLNESS

 Health Organization (WHO) focuses on assessment of general danger 

signs in the examination of children presenting with illness at health care 

centers. WHO in 2013 strongly recommended specific danger signs that 

should be assessed during each postnatal care contact and the new 

born should be referred for further evaluation if any of the signs are 

present. The family should also be encouraged to seek health care early 

if they identify any danger signs in-between postnatal care visits 



DANGER SIGNS OF ILLNESS

The danger signs are as follows; 

 stopped feeding well, 

 History of convulsions, 

 fast breathing (breathing rate >60/min) 

 severe chest in-drawing, 

 no spontaneous movement, 

 fever (temperature >37.5 °C), 

 low body temperature (temperature 



SEPSIS SCORE

World Sepsis Day 13th september



Criteria Abnormality Score

Total WBC count ≤5,000/µl 1

≥25,000 at birth 1

≥30,000—12–24 h

≥21,000—Day 2 

onwards

Total PMN count No mature PMN seen 2

Increased/decreased 1

Immature PMN count Increased 1

I:T PMN ratio Increased 1

I:M PMN ratio ≥0.3 1

Degenerative 

changes in PMN

Toxic 

granules/cytoplasmic 

vacuoles

1

Platelet count ≤150,000/µl 1

Hematological scoring system

The normal values are

Total PMN count—1800–5400

Immature PMN count—600

Immature: Total PMN ratio—0.120

Immature: Mature PMN ratio—≥0.3

Score Interpretation

≤2 Sepsis is unlikely

3 or 4 Sepsis is possible

≥5 Sepsis or infection is very likely







Evaluation of asymptomatic infants <37 weeks’ gestation with risk factors for sepsis. The 

diagnosis of chorioamnionitis is problematic and has important implications for the 
management of the newborn infant. 

Richard A. Polin, and the COMMITTEE ON FETUS AND 

NEWBORN Pediatrics 2012;129:1006-1015
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score





DOWNES’ SCORE



ESTIMATION OF THE SEVERITY OF THE 
HYPOXIC-ISCHEMIC ENCEPHALOPATHY (HIE)

Still, the original Sarnat&Sarnat classification is the scoring 

system with high specificity- 100% for severe HIE, in detecting 

neonates who may not have convulsions by 6 months.

The positive predictive value to predict convulsions were found 

to be 63.6% for moderate HIE and 100% for severe HIE. 

Modifications are made by Portman and Finner.

The newest modification is that of Thompson, with very high 

specificity and sensitivity. 



SCORING SYSTEM FOR HIE (SARNAT&SARNAT)
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SCORING SYSTEMS FOR PROGNOSIS

Mainly, statistical scores

 CRIB score (clinical risk factor score)

 SNAPPE  (Score of Neonatal Acute Physiology PerinatalExtension) 

 MAIN score(morbidity assessment index for newborns)

 Survival index in low birth weight infants

Perinatal risk score

Neonatal scale of morbidity 



CRIB SCORE



Score of Neonatal Acute Physiology PerinatalExtension

(SNAP-PE)

-An organ system, physiologic-based severity of illness index 

developed specifically for evaluating neonatal intensive care

-Based on objective physiologic measurements obtained from 

routine clinical tests and vital signs 

-Contains 34 items that are scored from zero to five representing 

the worst physiologic derangement in the first 24 hours

-A major predictor of mortality, which is independent of birth 

weight 





Morbidity Assessment Index for Newborns (MAIN), a validated outcome scale 

designed for ranking neonatal morbidity beyond 28 weeks’ gestation. 

-Focus is to detect clinically important effects of obstetric intervention 

-Items included are clinical and laboratory data that are easily collected from 

the usual clinical records

-The final inventory includes 47 clinically relevant pathophysiologic items 

describing morbidity at birth, based on 24 attributes, and collapsed into four 

categories (severe, moderate, mild and no morbidity) for statistical analysis, 

losing much of the score’s detailed information.

MAIN (MORBIDITY ASSESSMENT INDEX FOR NEWBORNS) 



NBAS - BRAZELTON NEONATAL BEHAVIORAL 

ASSESSMENT SCALE 

 The NBAS attempts to capture the behaviors of the neonate fighting with the 

negative stimuli, and controls interfering motor and autonomic responses in 

order to attend to important social and nonsocial stimuli.

 This assessment has been shown to improve developmental outcomes by 

enhancing the infant-caregiver relationship, and provides health visitors with 

the opportunity to consolidate their relationship of trust with families.[26]

 The NBAS is a multidimensional, multi-item scale and the basic score sheet 

includes 27 behavioral items, 18 reflex items, and 6 supplementary items. The 

supplementary items were constructed to measure the quality of the baby's 

responsiveness, the help the examiner has to invest to get the infant's optimal 

performance, and also the response of the examiner to the infants. 







PAIN SCORE



NEONATAL THERAPEUTIC INTERVENTION SCORING SYSTEM (NTISS) 

-Includes 70 therapies unique to neonatal intensive care, assigned a 

weight of one to four points by an expert panel, based on 

therapeutic intensity and complexity 

-Score can be easily abstracted from medical records 

-Provides information beyond traditional measures such as birth 

weight 

Directly and strongly related to in-hospital mortality, length of 

hospital stay, clinicians’ estimates of mortality risk, and total hospital 

charges 

-But the measure is independent of birth weight and gestational age

-Appears to be problematic for infants who die within the first few 

hours of life 




