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The implementation of healthcare technology has been beneficial in

improving the healthcare needs for patients in the neonatal intensive care

unit (NICU). Because of this improved access to technology and medical

research, more infants born at less than 26 weeks of gestation or with low

birth weights have access to better health care. However, although there

are technological advancements in the NICU, predicting a patient’s

mortality is still difficult because of the specifications of each patient case.

The advanced technologies prevalent throughout NICUs have been

important in collecting detailed patient data. However, sometimes there is

more information than necessary, and the raw data may be complex for the

medical staff and the parents, who select treatment plans. However, the

collected data allows the medical teams to determine the status of the

neonatal patients, trends in patient data, and best treatment plans. Yet, each

patient’s case is different and the NICU itself has many clinical

complexities. While new technology is implemented in the NICU, the

patient mortality risk scoring systems are still subjective. Thus,

determining each patient’s mortality risk status is challenging, especially

with the prevalence of different mortality scoring systems.

INTRODUCTION

The Neonatal Intensive Care Unit (NICU) is one of the most prominent

clinical areas that aims to provide real-time updates on the medical status

and healthcare of its infant patients. Risk and mortality scoring systems are

prevalent and necessary in allowing the medical team to make better

predictions about the critical care conditions of the infant patients. A few

of the most used NICU mortality scoring systems are CRIB, SNAPPE-II,

and NTISS.

Terminology:

Low birth weight (LBW) babies are categorized as infants born with a

weight less than 2500 grams.1 Very low birth weight (VLBW) babies are

categorized as infants born with a weight less than 1500 grams.2 A tertiary

level or level III NICU is defined as a hospital NICU that has the resources

and accessibility to care for neonatal infant patients who are extremely

premature, are critically ill, or need immediate surgical intervention.3

CRIB:

The Clinical Risk Index for Babies scoring system, or CRIB, is an

important neonatal mortality risk scoring system that predicts the initial

risk of mortality in LBW babies. CRIB (Figure 2a) relies on birthweight,

gestational age, maximum and minimum fraction of inspired oxygen,

maximum base of excess during the first 12 hours, and presence of

congenital malformations.4

SNAPPE-II:

The Score for Neonatal Acute Physiology (SNAP) is another important

neonatal mortality risk scoring system that predicts the initial risk of

mortality in neonatal patients. SNAP creates scores for physiological

malformations in the various neonatal organ systems within the first 24

hours post-birth. 5 The SNAP-Perinatal Extension-II (SNAPPE-II) is a

neonatal mortality risk scoring system that is an extension of the SNAP-II

scoring system. The SNAPPE-II (Figure 2b) combines physiological

illness severity and perinatal mortality risks.6

NTISS:

The National Therapeutic Intervention Scoring System (NTISS) was

modified from the Therapeutic Intervention Scoring System (TISS). The

output NTISS scores vary between 0 and 47 (Figure 2c) . These scores

have a strong correlation with the expected markers of neonatal illness

severity, such as inpatient mortality rates, nursing acuity measures, and

neonatal-attending physicians’ estimates of mortality risk, but very little

correlation with either birthweight or gestational age.7

CURRENT NICU MORTALITY SCORING SYSTEMS

To conduct a systematic analysis on the present neonatal mortality

scoring systems, it is important to begin by collecting clinical data found in

the literature. Literature reviews using databases such as CINAHL, OVID,

PubMed, and Google Scholar, among others, are beneficial to conduct this

research and collect clinical data. CINAHL is a useful database because it

is geared toward nursing and allied health professionals. The OVID

database contains many specialized clinical databases, which enables more

specified database searching. PubMed and Google Scholar are also useful

because they house many accessible and free to read journals and studies.

First, it is necessary to gather data about current commonly user

NICU mortality scoring systems. To determine these scoring systems, the

relevant research strategies will include utilizing the Mercer library

databases, as well as reaching out to other schools with more database

access, to find relevant research articles and previously conducted studies.

These sources will be determined through database searches and

bibliographies from pertinent articles and NICU studies.

A second literature review will focus on research articles that

predict the risk of patient mortality via the commonly used NICU scoring

systems and contain details about how the scoring systems were

implemented in the various clinical settings.

A third literature review of the relevant databases will be conducted

to determine the changes made to these NICU mortality and morbidity

scoring systems over the past 20 years. modifications and updates that

have been implemented in different NICUs over time, those that have been

successful and those that did not have as much success, will also be

included in the data compilation for analysis.

SOLUTION & STUDY DETAILS

Inclusion Criteria: This research will include papers from 2000 to

present, to understand the recent neonatal mortality score trends. The

criteria will include the three commonly used NICU mortality scoring

systems: CRIB, SNAPPE-II, and NTISS, as well as babies born before 37

weeks of gestation and babies who were LBW and VLBW.

Challenges: Some of the challenges in the different literature reviews were

narrowing down the research to cover the most relevant and encompassing

research studies, ensuring that the most important variables were

determined, collected, and analyzed, and determining the appropriate

patient-specific treatment plans, along with the true mortality rates of the

NICU-specific diseases. However, these challenges helped further the

database searches to create a thorough research base and analysis.
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• Irregular prediction of mortality rates among neonatal patients in the

NICU

• key in determining the next steps regarding critical care

management of the patient

• Parents must be actively involved in this care management

• Neonatal scores are difficult to determine because of the varieties in

score determination

• The predicted mortality rate is commonly determined based solely on

the previous experiences

• important to determine trends in current mortality scoring techniques so

the parents and medical teams can proceed with the best clinical care
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PROBLEM & CHALLENGE

Figure 2. a. CRIB score mortality risk evaluation.8 b. SNAPPE-II score 
mortality risk evaluation. 9 c. NTISS score mortality risk evaluation. 10
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Figure 1. A novel NICU mortality risk scoring system, NMPS (Neonatal 
Mortality Prediction Score) as proposed by Baskaran et al. 11

Figure 3. Proposed Systematic Analysis Flow Diagram
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