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Abstract
Background: Hyperbilirubinemia is the most common cause of neonatal admission during first week of life, so it should be considered to follow
up its hazards on development.
Objective: To detect the possible occurrence of motor& mental delay in infants as a complication of neonatal hyperbilirubinemia.
Subjects and method: A prospective longitudinal case control study was done by using Bailey scale III to evaluate and follow up motoré mental
developmental parameters in 2 groups, cases group (group I) which is subdivided into group (Ia) that includes 55 jaundiced full- term neonates and
group (Ib) that represent 54 jaundiced preterm neonates, these 109 (pretermeé full- term) jaundiced neonates were admitted in Neonatal Intensive
Care Unit, New Cairo Hospital, and control group (group II) which includes 52 non jaundiced fullterm neonates attending Health Center of The
Ministry of Health in New Cairo.
Results: In the present study cases had lower Bailey ITI mental assessment scores compared to controls as there was a statistically significant
difference between both groups, as cases group had a significant negative comelation between Total Serum Bilirubin level and Bailey scale scores
for mental assessment at 2%, 4%, 6%, 9%& 12* months was proved.
Despite the previous results, there was no statistically significant difference between both groups as regard mental assessment at the age of 18
months. The study also showed a significant difference between both groups (cases& control), as regard a row scores of motor scales of Bailey, as
cases group achieved lower scores in motor assessment in comparison to control group. There is a statistically significant negative correlation
between Total Serum Bilirubin and Bailey scores for motor assessment at 2%, 4™, 6* | 9™ | 12*& 18™ Months. These findings depicted that there
was a significant relationship between neonatal hyperbilitubinemia and further developmental delays (motor and mental) in infancy (P <0.05).
Conclusion: Neonatal jaundice should be considered and followed up for motor and mental skills during infancy, as identification of early
developmental delay can be effective in preventing susceptible developmental problems later on through interventional programs.
Keywords: Neonatal Jaundice, developmental delay, Bailey IIT scale.
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Introduction

Neonates are children from birth to the age of 28 days of postnatal
lifetV

Developmental history is wusually organized by domains of
development, areas to be included are gross motor skills, fine motor skills,
social interaction, language and behavioral r:[e'\ff:lopmf:nt.{IJ

Child Development is the process of change in which a child comes to
master more and more complex levels of physical activity, thinking,
feeling, communicating and interacting with people and objects. This is
sometimes expressed as physical, cognitive, emotional and social
d.evelopment.{IJ

Early detection of developmental disability is important. So early
complete head- to- toe examination is important to identify abnormalities
that may have an impact on a child’s development. The examination
begins with accurate measurement of growth parameters, Weight, height,
and head circumference should be documented routinely and plotted on
standard growth forms.”

When a child is born prematurely, the adjusted age may be used for
plotting these growth paramelem,m

Neurological assessment should be considered to provide information
regarding motor function and sensory integrity which are important to
identify abnormalities.”

The Bailey Scales of Infant Development (BSID) measure the mental
and motor development and test the behavior of infants from one to 42
months of age‘m

The BSID are used to describe the current developmental functioning
of infants and to assist in diagnosis and treatment planning for infants with
developmental delays or disabilities.”!

Neonatal hyperbilirubinemia (HB) is a well- recognized risk factor for
severe neurological Cliawlbj]ity,HJ is the most common clinical condition
requiring evaluation and treatment in the newborn and the most common
cause for hospital admi ssion.

Neonatal Hyperbilimwbinemia clinically has been defined as TSB
levels> 95™ percentile for age in hours, which may require follow- up and
treatment”

Aim:

Aim of the study to detect the possible occurrence of motor& mental
delay in infants as a complication of neonatal hyperbilirubinemia.
Subjects& Methods:

A prospective longitudinal case control study was done by using
Bailey scale to evaluate and follow up motor& mental developmental
parameters in group I as 109 neonates which are divided into [group Ia to
include 55 full- term neonates with jaundice and group Ib which
represented preterm jaundiced neonates] as a sample pool of (cases group)
admitted in Neonatal Intensive Care Unit in New Cairo Hospital and to
follow up motor and mental developmental parameters in 52 non
jaundiced neonates attended Health Center of The Ministry of Health in

New Cairo as (control group), neonates with Congenital anomalies were

(Evaluation 0f Motor & Cognitive Milestones ...)

Childhood Studies Apr.2020

excluded as they might affect developmental milestones, Neonates with

hypoxic ischemic encephalopathy and Neonates with maternal risk factors

as in Infant of diabefic mother (IDM).

The study was performed according to criteria of ethical committee of
scientific research of Faculty of Post- Graduate Childhood Studies,
Informed written consent was taken from the parents after explaining the
nature of assessment included in the present study.

For each neonate participated in the study was subjected to:

1. History taking: Laying stress on (Antenatal& natal) history& family
history of any diseases with delayed motor or mental presentations.

2. General and clinical examination with special emphasis on estimation
of gestarional age using Ballard score& Auxological assessment.”)

3. Anthropometric examination for measurement of length, weight&
occipitofrontal circumference of all neonates at time of examination. "

4. Laboratory investigations as blood samples for total serum bilirubin
level assessment at time of examination.

5. Bailey III Scale was used at the age of (2, 4, 6, 12& 18) months of life
as follow up tool to assess mental& motor developmental delay.
Developmental delay was classified "at risk” if a Bailey III score was

below 85 on any of the cognitive or motor scales, and as a "delayed" if a

Bailey IIT score was below 70 on any of the subscales. The mean (standard

deviation) of the original normative Bailey population was 100
There was some limitations in our study due to difficulty of follow up

of the cases for 18 months so drop out of cases was noticed especially in

control group.

Results:

This study represented follow up study for motor and mental
parameters in cases group (group I) and control group (group II).

Cases group was subdivided into 2 groups, group la which included 55
full term jaundiced neonates with average total serum bilirubin of (9.8
19.9) mg./ dl., and weight average (2.7- 4.2) Kg., group Ib Total serum
bilirubin within range (11.8- 19.9) mg./ dl. And weight average (1.7- 2.4)
Kg., and on the other hand control group which represented nonjaundiced

neonates were with average weight (2.7-4.2) Kg.
Table (1) Companison between groups according to mental scales.

Group Ia fullterm(Group Ib Preterm| Groupll Fullterm
Mental Scales Jaundiced) Jaundiced | Momjaundiced IT [AINOVA |P- Value
AN=50) M=59) (H=ad)
MeantSD| 110.16+12.81 | 102.02+14.40 | 122.27415.82
At2m. T 22.531 |<0.001%
Range | 86- 140 77-140 81- 141
MeantSD| 100.16111.54 | 104.01£13.75 | 116.38%16.88
Atdm. [ 7472 |<0.001%
Range |  90-137 80-131 80- 142
Mean+SD| 111.20412.34 | 100.07+16.71 | 118.36+16.92
At6m. | = 4425 | 0.014*
Range | 88-135 77-138 85- 145
MeantSD| 113.24%15.36 | 111.33+13.92 | 120.62%18.00
At Om. 1 4202 | 0.016*
Range 85- 141 00-138 85-190
Mean#SD| 117.33415.35 | 100.80+15.86 | 117.82+15.42
At 12m 1 3.766 | 0.026%
Range | 80- 140 85- 140 88- 140
MeantSD| 120.6041445 | 11471+14.5 | 1190641714
At 18m.; 2000 | 0138
| Range 83-130 85- 142 76- 143

F: ANOVA test; *p- value <0.05 significant; **p- value <0.001 highly significant
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This table shows statistically significant difference between groups
according to mental scales from 2m to 12m. but there was no statistically
significant difference between groups at age of 18 m.

There was drop out of total number of cases and control groups, as
group Ia was started with 80 cases and reached actual number of 55cases,
and group Ib was 85 and the actual number reached 54& control group
was 90 and was completed with actual number of 52 only.
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Fig, (1) Shows line between groups according to motor scales.

On the other hand this figure shows that there was statistically
significant difference between cases and control group from (2- 18) months
as regard motor milestones.

Discussion:

In the present study 109 (pretermé& full- term) jaundiced neonates as a
sample pool for cases group and 55 non jaundiced neonates represented
control group were followed up using Bailey scale Il for motor and
mental assessment during first 18 months of life, and excluded neonates
with, congenital anomalies which might affect developmental milestones,
neonates with hypoxic ischemic encephalopathy and neonates with
matermnal risk factors as in infant of diabetic mother

Numerous retrospective studies have attempted to support or refuse
the relationship of neonatal hyperbilirubinemia with neurodevelopmental
outcomes.”

A particular challenge in understanding this relationship has been the
use of varying measures of neurodevelopment. Such as the Bailey Scales
of Infant Development (BSID), Previous results were evidenced Through
the Collaborative Study in the National Institute of Neurological Diseases
and Blindness as it showed that Neonatal hyperbilirubinemia affected
neurological development represented by (motor& mental milestones) as
23.000 infants had been observed from birth through 18 months of age.
The findings appear to indicate a positive relationship between neonatal
hyperbilimibinemia with the incidence of low motor and/or mental
scores.”

These data are more or less similar, as follow up study was conducted
on the studied groups during (2%, 4%, 6*, 9*& 12*) months of age using F;
Anova test to compare between them as regard motor and mental
development and showed a statistically significant negative correlation
between TSB and BSID scores in the studied groups, as the range scores of
group la, group Ib and comtrol group as regard motor& mental
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This coincides with a cohort study of 50 infants with total serum/
plasma bilirubin (TB)> 400 mmol/L (23.4 mg/ dL) born in 1991 and 1992
in Bulawayo, Zimbabwe, which used the BSID to assess overall
neurodevelopmental milestones at 1 year of age. This included a mixed
population of preterm and term infants with jaundice from multiple
causes. The authors found a statistically significant negative correlation
between TSB and BSID scores among this group (0.59, P <0.001), 1010

Yet this study did not agree with a retrospective analysis performed by
the National Institute of Child Health and Human Development
(NICHD) Neonatal Research Network (INRIN) as regard mental
development index as they examined the association between peak TSB
and neurodevelopmental outcome at 18- 22months of age among 2575
extremely low birth weight (ELBW) infants. This study found that peak
TB directly correlated with significantly lower scores on the psychomotor
index of the BSID, but no significant association between TB and scores in
the mental development index (MDI)."?

On the other hand the study done by the National Institute of Child
Health and Human Development (NICHD) Neconatal Research Network
(NRN) was in accordance with our study results of mental assessment at
age of 18 months as there was no statistical difference between the studied
groups as regard mental milestones at 18® months of age.

A prospective case- control study of 146 term and near- term infants
with hyperbilirabinemia found no significant differences as regard motor
examinations, or neurclogic bases at 18 months of age, which disagree
with the present study, which represented a significant association
between TSB level and motor ci[f,'w:lcnprl:n‘:nt,‘1 ?

Conclusion& Recommendations:

Neonatal jaundice is associated with delayed motor and mental,
milestones, during infancy, as Bailey motor and mental scores were lowest
with neonates who had higher total serum bilirubin level& highest in,
normal total serum bilirubin group, control group, so complications of
neonatal hyperbilirubinemia as developmental delay should be survied
and diagnosed eardy for early management& imtervention through
specialized programs.

References:

1. Arpino et.al. (2010) Arpino C, Compagnone E, Montanaro M,
Cacciatore D, De Luca A, Cemlli A, Di Girolamo S, Curatolo P.
Preterm birth and neurodevelopmental outcome: a review. Child’s
Nervous System. 2010; 26(9) 1139- 1149.: 10.1007/ s00381- 010-
1125-

2. Bhutani VK, Zipursky A, Blencowe H, Khanna R, Sgio M, Ebbesen
F. (2013). Neonatal hyperbilimbinemia and Rhesus disease of the
newborn: incidence and impairment estimates for 2010 at regional and
global levels. Pediatr Res, 1: 86- 100.

3. Exuner, C. E. (2010). Evaluation and interventions to develop hand
skills. In J. Case- Smith& J. Obrien (Eds.), Occupational therapy for
children (6th ed., pp. 275- 324). St. Louis: Mosby/ Elsevier

(Evaluation Of Motor & Cognitive Milestones...)



10.

11.

—
(=]

13.

Johnson L, Bhutani VK. The clinical syndrome of bilirubin induced
neurologic dysfunction. Semin Perinatol. 2011; 35: 101e13.

Kappas A, Drummond GS, Munson DP, Marshall JR. (2001). Sn-
mesoporphyrin interdiction of severe hyperbilimibinemia in Jehovah's
Witness newborns as an alternative to exchange transfusion.
Pediatrics, 108: 1374- 7.

Leisman G, Braun- Benjamin O, Melillo R. Cognitive- motor
interactions of the basal ganglia in development. Front Syst Neurosci.
2014; 8: 16.

Maimburg RD, Bech BH, Vaeth M, Moller Madsen B, Olsen J.
Neonatal jaundice, autism, and other disorders of psychological
development. Pediatrics. 2010; 126: 872e8

Mazeiras G, Roze JC, Ancel PY, Caillaux G, Frondas- Chauty A,
Denizot S, et.al Hyperbilirubinemia and neurodevelopmental
outcome of very low birthweight infants: results from the LIFT
cohort. PLoS One. 2012; 7: e30900.

McLean, M., Wolery, M.& Bailey, D. B., Jr. (2004). Assessing
Infants and Preschoolers with Special Needs, 3** Ed. Upper Saddle
River, NJ: Pearson Publishers

Siberry GK, Iannone R, eds. The Harriet Lane handbook: a marmmal
for pediatric house officers. 15* ed. St. Louis: Mosby, 2000: 257- 8.
1999: 309- 27.

Soorani- Lunsing I, Woltil HA, Hadders- Algra M. Are moderate
degrees of hyperbilirubinemia in healthy term neonates really safe for
the brain? Pediatr Res. 2001; 50: 701- 5.

. Stevenson DK, Vreman HJ, Wong RJ. Bilirubin production and the

risk of bilirubin neurotoxicity. Semin Perinatol. 2011; 35: 121- 126
Usatin D, Liljestrand P, Kuzniewicz MW, Escobar GJ, Newman TB.
Effect of neonatal jaundice and phototherapy on the frequency of first-
year outpatient visits. Pediatrics. 2010; 125(4): 729-734.

(Evaluation 0f Motor & Cognitive Milestones ...)

38

Childhood Studies Apr.2020



