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Fig. 1a Case distribution according to gestational age by year
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Fig. 1b Percentage of babies according to gestational age by year
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Fig. 3 Number of babies (<1500g) in 100gm birthweight
category by year
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Fig. 10 Case distribution according to birthweight groups and

inborn - outborn status, 2006
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Fig.11 Survivalin birthweight categoriesin VLBW habies —

IB versus OB, 2006
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Fig. 12. Mode of delivery vs. gestational age
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Fig. 13 Survival of VLBW babies according to CRIB score
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Fig. 14 Use of specific ventilation modes 2006
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Fig. 15 Modes of ventilatory support 2004-2006
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Fig. 16 Ventilatory support according to birth weight
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Fig. 17. Ventilatory support according to gestational age
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Fig. 18 Mean duration of ventilatory support for survivors
according to birth weight
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Fig.19 Respiratory distress syndrome 2004-2006
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Fig. 21 Time at which surfactant given to
babies with RDS, 2005
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Fig. 22 Time at which surfactant given to
babies with RDS, 2006
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Fig. 26 Percentage of various grades of IVH in babies of
birth weight 1001-1500 gm birthweight by year
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Fig. 27 Percentage of survivors screened for ROP by

year
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Fig. 33 Survival according to gestational age and year
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APPENDIX 1

DEFINITIONS AND CRITERIA

Centre Name : Name of participating hospital
Date of Admission (dd/mm/yy ): Date of first admission to the participating site

‘Case Status’:

Inborn - born in the same hospital as the participating site. If born within the wards of the
participating hospital to be considered as inborn (unless in the ambulance — born before
arrival)

Outborn : Born in another place (includes BBA, transfers after birth from another hospital or
home to the NNU of the participating site, and those born in the NNU hospital compound.)

State if it is a new case, or a readmission and to specify the referring center (Referral from:) if
relevant.

SECTION 1: Patient Particulars

1. Name of patient : Name as in hospital record

2. RN: Registration Number at participating hospital. If the baby dies in Labour room and has
no RN, then use the mother’'s RN.

Mother’s identity : New IC or Passport number

Date of Birth : dd/mm/yy

Time of Birth : am/pm

o 0k~ w

Ethnic group : Malay / Chinese / Indian / Orang Asli / Bumiputra Sabah / Bumiputra

Sarawak / Non-citizen / Other Malaysian: If Bumiputra Sabah or Bumiputra Sarawak

please specify the indigenous group. In the case of mixed marriages, ethnic group of the

baby is defined by the ethnic group of the mother.

Maternal Age : Age in completed years.

GPA: Gravida__Para__ Abortion (of current pregnancy before delivery of this child)

9. State ‘yes’ or ‘no’ if mother had insulin dependent diabetes (regardless of whether
it is gestational or pre-gestational)

SECTION 2: Birth History

10. Antenatal Steroid : State ‘yes’ or ‘no’ if this has been given (regardless of number of
doses or when it was given).

11. Intrapartum Antibiotics : If systemic antibiotics were given to the mother in the 24 hours
prior to delivery, record as ‘Yes'. This includes antibiotics given only enterally or
parenterally, not topical antibiotics.



12.

13.

14.

15.

16.

17.

18.

19.

APPENDIX 1

Birth weight (grams): Weight in grams at birth hospital. If there are discrepant values,
use the birth hospital value for outborn babies. If birth weight is unavailable, use the first
weight taken up to 24 hours of life. If birth weight is only listed as an estimate, record the
estimate, but make a note on the CRF that this is an approximate birth weight.

Gestation (weeks): Best estimate of gestational age at birth given in full weeks.
Preferences among estimates should be 1) obstetric estimate according to delivering
obstetrician. (US dates to be selected if done earlier than 25 weeks if there is a
discrepancy with Last Menstrual Period (LMP) dates. Otherwise use LMP dates 2) New
expanded Ballard scoring. If there is no definite estimate but baby is referred to as term
baby, enter 40

Growth status: based on Intrauterine Growth Curves (Composite Male / Female) chart.
Small for Gestational Age (SGA)<10" centile; Appropriate for Gestational Age (AGA) 10-
90" centile; Large for Gestational Age (LGA) >90™ centile

Gender: Indicate Male, Female or Indeterminate

Place of birth: 1. University Hospital

General Hospital

Private Hospital

District Hospital with specialist
District Hospital without specialist
Private Maternity Home

Home

Others (e.g. in transit, please specify)

NG kWN

All big city government hospitals are considered as General hospitals and ticked as 2.
District hospitals with specialist refer to the availability of specialist post even if this post is
not filled.

Multiplicity:  To indicate as singleton, twin, triplet or others ie quadruplets, etc.

Mode of delivery:  Tick as relevant. Rarely more than 1 may apply. All caesarians are
considered as such without differentiation into upper or lower segment.

CRIB (Clinical Risk Index for Babies) Score : Apply scoring sheet for all babies at less
than 31 weeks’ gestation or birth weight 501 - 1500 gm, add up the scores (obtained
within 12 hours of birth) and state the total score. Indicate as NA if scoring was
inadvertently not done and ‘moribund’ if case was in a very poor condition and
resuscitation had failed or aggressive treatment was not attempted. In well babies score
blood gas as normal if blood gas was not done.
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SECTION 3: Neonatal Event

20. Ventilatory support : ‘Yes’' or ‘No'. If ‘Yes’ to tick what type of support was given

21.

22.

23.

24,

25.

26.

27.

1. CPAP - Use of Continuous Positive Airway Pressure administered by a nasal
prong or nasopharyngeal apparatus, or via an endotracheal tube. Nasal cannula

oxygen labeled as ‘prongs’ does not count as CPAP, but should be counted as
‘Supplemental oxygen'.

2. Do not assume ‘prongs’ means nasal cannula: score as CPAP if there is
pressure recorded, otherwise score as supplemental oxygen

3. IMV - Intermittent Mandatory Ventilation given via a mechanical ventilator.
Exclude manual hand-bagging during resuscitation at birth.

4. IMV+PTV - Patient — triggered ventilation is inclusive of synchronized mandatory
ventilation (SIMV) and other Assist-Control modes

5. HFPPV - High frequency positive pressure ventilation of rate >120/min

6. HFOV - High frequency oscillatory ventilation as delivered by an oscillator.

7. Nitric Oxide — Gas used as a pulmonary vasodilator and administered via a
ventilator

8. Others may include High Frequency Jet Ventilation (HFJV) or Liquid ventilation

Oxygen hood/head-box therapy and incubator oxygen therapy are not included as
ventilatory support.

Total Duration of Ventilatory support : Inclusive of CPAP (even if on air CPAP).
State to next complete day i.e. < 24 hours is 1 day and 2 days 4 hours is 3 days.

Antibiotics : May choose more than one answer. Indicate as relevant. Penicillin is
meant only for Penicillin, and not other ‘penicillin’ group of drugs

Surfactant : Indicate whether given or not. If ‘yes’ state if given within 2 hours.

Post Natal Steroid for CLD : Indicate given or not for chronic lung disease (CLD).
Steroids given for other purposes e.g. hypotension and laryngeal oedema will not be
included.

Parenteral Nutrition : Nutrition given intravenously. Parenteral nutrition must include
amino acids with or without fats, hence plain dextrose saline infusion in not parenteral
nutrition.

Enteral Nutrition on discharge:  State ‘yes’ if any form of feeding was given through
the gastrointestinal tract. For type of feeding choose one option i.e. ‘Exclusive
breastfeeding / breast milk feeds’, ‘Exclusive formula feeds’ or ‘Mixed feeds’

Retinopathy Of Premature (ROP) screening: Indicate whether screening for
retinopathy of prematurity was done or not

28. Ultrasound brain : Indicate whether procedure was done or not
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SECTION 4: Outcome

29.

30.

31.

32.

33.

Date of discharge: Enter the exact date

Weight (grams) of discharge or death or transfer ou  t: Weight on Death is the last
weight taken when the baby is alive. Enter the exact weight in grams.

Growth Status at Discharge: based on Intrauterine Growth Curves (Composite Male
/ Female) chart. SGA<10™ centile; AGA 10-90™ centile; LGA >90" centile.

Total Duration of hospital stay (Neonatal/Paeds Car e): State to next complete day
ie <24 hours is 1 day and 10 days 6 hours is 11 days.

Outcome: Alive or Dead — Alive at discharge or died before discharge.

If child alive, state Place of discharge to : Home, Other Non-Paed Ward, Social
Welfare home or ‘Still hospitalised as of 1% birthday’. If transferred to other hospitals,
specify the name of hospital and reason of transfer.

Post transfer disposition . If a case is transferred to another hospital in the NNR
network, complete the CRF up to current status and send form with the baby. The
referral centre would complete a new CRF and this will be analysed together with the
CRF of the referring hospital. If the case is transferred to another hospital out of
the NNR network the referring unit must get the ‘outcome’ and ‘duration of stay’
information from the unit that the case was referred to.

If child died, state Place of Death to:  Labour Room/OT, In Transit Neonatal Unit and
others, specify.

SECTION 5: Problems / Diagnoses

Mandatory fields are included for some diagnoses /procedures that are very important in
the care of VLBW and sick infants. Definitions of these conditions are as shown in
Appendix 3. Other diagnoses or problems not given in the list can be referred to ‘WHO
1992 ICD-10; Volume 1 document’ and to be written in the space provided under ‘Others’

NA in the CRF means data is not applicable or not a vailable. There should not be
too many ‘Not available’ data
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DEFINITIONS OF CERTAIN SPECIFIED DIAGNOSES

(modified from ICD 10)

Diagnosis

Definition

Respiratory distress syndrome (RDS).
Tick ‘'yes’ or ‘no’

Respiratory distress syndrome or hyaline membrane
disease (presence of clinical respiratory distress in a
premature infant with/without characteristic CXR picture
after exclusion of other causes)

Patent ductus arterious (PDA).
State if absent (No) or how treated. More
than 1 response is acceptable

As diagnosed clinically, i.e. murmur present with or
without wide pulse pressure, or by echocardiography

Pneumothorax
Tick ‘'yes’ or ‘no’

As diagnosed by chest X-ray, thoracentesis with
documented removal of air or autopsy report. While
placement of a chest tube is a common response, it is
not necessary for diagnosis.

Necrotising enterocolitis (NEC) (Stage 2
and above)

Tick only 1 response.

If no NEC or only stage 1 tick ‘none’. If

managed medically only tick ‘Medical Rx'.

If managed medically and surgically tick
‘Surgical RX’

NEC according to Bell’'s criteria stage 2 or higher

Stage 1 : Suspect (History of perinatal stress, systemic
signs of ill health ie temperature instability, lethargy,
apnoea, Gastro Intestinal Tract (GIT) manifestations i.e.
poor feeding, increased volume of gastric aspirate,
vomiting, mild abdominal distension, fecal occult blood
with no anal fissure)

Stage 2 : Confirmed (Any of features of stage 1 plus
persistent occult, or gastrointestinal bleeding, marked
abdominal distension, abdominal radiograph; intestinal
distension, bowel wall oedema, unchanging bowel loops,
pneumatosis intestinalis, portal vein gas)

Stage 3 : Advanced ( Any of features of stages 1 or 2
plus: deterioration in vital signs, evidence of shock or
severe sepsis, or marked gastrointestinal hemorrhage,
or abdominal radiograph shows any of features of stage
2 plus pneumoperitoneum)

Hypoxic ischaemic encephalopathy (HIE)

Applies only to infants >2000 g with

1) History of perinatal event consistent with injury (fetal
distress, low apgar scores, need for resuscitation) and
Abnormal neurologic exam over the first 2-3 days of life




Highest total serum bilirubin (SB)
If no jaundice or SB was not done tick ‘NA’

Bilirubin level as determined on a blood sample

Supplemental oxygen
State if required at Day 28 and 36 weeks
corrected gestation

Receipt of continuous enriched oxygen concentration
>0.21% by oxyhood, nasal cannula, nasal catheter,
facemask or other forms of respiratory support.
‘Continuous’ means that the patient is receiving oxygen
throughout the time period and not just in brief episodes
as needed ie during feeds. ‘Blow-by’ oxygen dose not
count unless it is the mode of oxygen administration
used in a transport situation. Do not score oxygen given
as part of a hyperoxia test.

Seizures Confirmed as witnessed by 2 or more clinicians or
diagnosed by EEG. Used synonymously with fits or
convulsions

Infections Presumed sepsis

An individual case may have > 1 episode of
infection ie a confirmed bacterial sepsis (for
which organism should be stated) and an
episode of clinical sepsis. Tick both in this
situation.

If 2 episodes of confirmed sepsis, tick once,
but indicate the organisms accordingly
(may be once if they are the same in both
infections)

In the presence of risk factors for infection, for example,
maternal pyrexia or preterm pre-labour rupture of
membranes but subsequent clinical picture and
investigations showed absence of infection

Clinical sepsis

One of the following clinical signs or

symptoms with no other recognised cause:

Fever (>38°C), hypothermia (<37°C), apnoea,
bradycardia and all of the following:

a. Blood culture not done or no organism or antigen
detected in blood

b. No apparent infection at another site
c. Physician institutes appropriate
therapy for sepsis

antimicrobial

Confirmed sepsis
Clinical evidence of sepsis plus culture-proven infection
e.g.. positive blood, urine, or CSF culture or positive
bacterial antigen test. Include congenital pneumonia if
blood culture was positive. State organism as indicated
or specify others

Intraventricular heamorrhage (IVH)
State if ‘None’ or Grade 1 to 4.

If ultrasound is not done state ‘Not
applicable /Not checked'.

If present state if VP shunt/reservoir was
inserted

Definition of the grades:

Grade 1 Isolated germinal matrix haemorrhage
Grade 2 Intraventricular haemorrhage with normal
ventricular size

Grade 3 Intraventricular haemorrhage with acute
ventricular dilation

Grade 4 Intraventricular haemorrhage with

parenchymal haemorrhage
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Retinopathy of prematurity (ROP)
Maximum stage of ROP in left/right eye as
defined by the International Committee on
ROP (ICROP). Score according to the
grade of ROP assigned on an eye exam
done by an ophthalmologist.

If there is no explicit grade listed, then
score according to the descriptions given by
the ICROP.

If screening was not done tick ‘Not
Applicable/Not checked’

State if laser or cryotherapy was done.

Stage 1: Demarcation Line
Stage 2: Ridge

Stage 3: Ridge with Extraretinal Fibrovascular
Proliferation

Stage 4: Retinal Detachment

Congenital anomalies

Are listed according to known ‘syndromes’,
'inborn error of metabolism’, ‘multiple
congenital abnormalities and ‘important
isolated anomaly’.

For ‘Others’ please specify.

Please refer to WHO ICD 10 for definitions of various
abnormalities

Meconium aspiration syndrome

Occurs when born via meconium-stained liquor with
clinical picture of respiratory distress and subsequent
Chest X-Ray changes consistent with meconium
aspiration

Pulmonary haemorrhage

Pulmonary haemorrhage originating in the perinatal
period (as diagnosed clinically by pink or red frothy liquid
draining from the mouth or arising from the trachea
between the vocal cord or suctioned through the
endotracheal tube. Diagnosis may also be made on
autopsy finding of haemorrhage in the lungs)

Pulmonary interstitial emphysema

X-ray findings of air-leak in the interstitium of the
pulmonary system

Pneumonia

Infection of the lungs acquired prepartum, intrapartum, at
birth or after birth. (Diagnosed with or without cultures).
Diagnosis is made clinically and supported by CXR
findings

Neonatal encephalopathy

Situation of disturbed neurological function in the infant
at or near term during the first week after birth,
manifested by difficulty in initiating and maintaining
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respiration, depression of tone and reflexes, altered
consciousness, and often seizures but do not fulfill
criteria for ‘Birth Asphyxia’ (see above)

Neonatal meningitis

Signs of clinical sepsis and evidence of meningeal
infection as shown in cerebrospinal fluid findings (i.e.
cytology, biochemistry or microbiologic findings)

Disseminated intravascular coagulation
(DIVC)

Clinical bleeding and confirmed by prolonged
Prothrombin Time (PT), Activated Partial Thromboblastin
Time (APTT) and low platelets

Polycythaemia neonatorum

Venous or arterial haematocrit above 65%

Anaemia of prematurity

Defined as Haemoglobin (Hb) <8 gm% in a growing
premie

Renal failure

Renal failure (due to any cause). Diagnosis is made
clinically and supported by results of blood urea and or
serum creatinine. Abnormal results that are readily
reversible with appropriate hydration is not considered
as renal failure

Congenital intrauterine infection

Diagnosis made clinically and supported by
microbiological/serological results. State organism if
known eg Rubella, CMV, herpes, and varicella or state
unspecified
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National Neonatal Registry

MONTHLY BIRTH CENSUS
Hospital e e e e e e e e e e e e e e e

APPENDIX 2

Month e Year ..o,

Total Births : .......ccvnne.... Live Births: ............. Stil Ibirths: ..

Deliveries versus Birth Weight

Birth Weight No. of No. of Live No. Admitted to
(grams) Stillbirths Births Neonatal Unit

*No who
Died in
Delivery
Room

<500

500 - 600

601 - 700

701 — 800

801 —900

901 -1000

1001 - 1250

1251 - 1500

1501 — 2000

2001 - 2500

>2500

TOTAL

** CRF to be filled for each case
Births versus Mode of Delivery

No. of No. of Live No. Admitted to

Mode of Delivery Stillbirths Births Neonatal Unit

*No who
Died in
Delivery
Room

Spontaneous
Vertex (SVD)

Breech

Forceps

Ventouse

Lower Segment
Caesarean Section
(LSCS) Elective

LSCS Emergency

TOTAL

** CRF to be filled for each case
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Births versus Ethnic Group

Ethnic Group

No. of
Stillbirths

No. of Live
Births

No. Admitted
to Neonatal
Unit

**No who
Died in
Delivery
Room

Malay

Chinese

Indian

Orang Asli

Bumiputra
Sabah

- specify
ethnic
group

Bumiputra
Sarawak
— specify
ethnic
group

Foreigner

Other Malaysian

TOTAL

** CRF to be filled for each case

RIS e e e

Name of Site CoordiNator:. ... ....ovee e e e e

Chop:

Birth census should be sent together with the tracking forms and the completed

CRFs of discharges for the month by the end of the following month.

Samples of tracking forms are as follows
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APPENDIX 4

(Adapted from Committee on Foetus and Newborn, Levels of Neonatal Care,
Paediatrics, Vol. 114 no. 5, November 2004, p.1345)

Definition of Neonatal Facilities Based on Function

Level | Neonatal Care (Basic), well-newborn nursery  : has the capabilities to

Provide neonatal resuscitation at every delivery

Evaluate and provide postnatal care to healthy newborn infants

Stabilise and provide care for infants born at 35 to 37 weeks’ gestation who
remain physiologically stable

Stabilise newborn infants who are ill and those born at <35 weeks’ gestation until
transfer to a hospital that can provide the appropriate level of neonatal care

Level II Neonatal Care (Specialty), Special care nu rsery: Level Il units are
subdivided into 2 categories on the basis of their ability to provide assisted
ventilation including continuous positive airway pr essure

Level Il A: has the capability to

Resuscitate and stabilise preterm and/or ill infants before transfer to a
facility at which newborn intensive care is provided

Provide care for infants born at >32 weeks’ gestation and weighing 1500
g (1) who have physiologic immaturity such as apnoea of prematurity,
inability to maintain body temperature, or inability to take oral feeding or
(2) who are moderately ill with problems that are anticipated to resolve
rapidly and are not anticipated to need subspecialty service on an urgent
basis

Provide Care for infants who are convalescing after intensive care

Level 1l B has the capabilities of a level IIA nursery and the additional capability
to provide mechanical ventilation for brief durations (<24 hours) or continuous
positive airway pressure

Level Il (Subspecialty) Neonatal Intensive Care Un it (NICU): Level Il are
subdivided into 3 categories:

Level lll A: has the capability to
Provide comprehensive care for infants born at >28 weeks’ gestation and
weighting >1000g
Provide sustained life support limited to conventional mechanical
ventilation
Perform minor surgical procedures such as placement of central venous
catheters or inguinal hernia repair
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Level lll B NICU: has the capability to provide:

Comprehensive care for extremely low birth weight infants ( 1000 g and 28
weeks' gestation)

Advanced respiratory support such as high-frequency ventilation and
inhaled nitric oxide

Prompt and on-site access to a full range of paediatric medical
subspecialties

Advanced imaging, with interpretation on an urgent basis, including
computed  tomography, magnetic resonance imaging, and
echocardiography

Paediatric surgical specialists and paediatric anaesthesiologists on site or
at a closely related institution to perform major surgery such as ligation of
patent ductus arteriosus and repair of abdominal wall defects, necrotising
enterocolitis with bowel perforation , tracheaoesophageal fistula and/or
oesophageal atresia and myelomeningocele

Level Ill C NICU: has the capabilities of a level Ill B NICU and also is located

within an institution that has the capability to provide ECMO and surgical repair of
complex congenital cardiac malformation that require cardiopulmonary bypass

XVi



PAPERS PRESENTED

I 2) % % * /o 2n &
3,
/ @
3 @
! ML 2& % & 1&
, '@ ' @ -9
1 2 7 3
@ ‘@
# 0. 2 2/A 3
, '@ ' @ -9
$ 73 I K
@ , @' @ -
(0 L/ ‘&7
@ , '@ @ -9
9 / 2) )" 2 %

3" A @L'.7,7@"' @ -
+ "2 3% 2/
@L'.7, @' @ -9

-2 7 /| 3 72
& )
@ -9

4 & 7 41 3
3 @3 0)
@ -9

I 1@.7.2 % /7, " '2"7
1 0 0 T3

2 Y% @ "@

| .7 0@.7 . 0' 71' & . %'
/ %' %&T3

2 Y% @ "@

APPENDIX 5

% %' 7
@ , '@ @ -9
4 b
@ @ -9
@
7 1& 3
@ -9
@
3 72 3
-9
, 3
12 3
-9
3 3" A
0 , 3
I @) @
# /
@ I @
3 2
"3 I @)
) et @
7 ?1& 2 %
'3 I @)
) et @

XVvil



ABBREVIATIONS

BPD Bronchopulmonary Dysplasia

BW Birthweight

CA Congenital Abnormalities

CLD Chronic Lung Disease

CPAP Continuous Positive Airway Pressure
CRC Clinical Research Centre MOH

CRF Case Report Form

CuUS Cerebral Ultrasound Scan

ELBW Extremely Low Birth Weight

HFOV High Frequency Oscillatory Ventilation
HFPPV High Frequency Positive Pressure Ventilation
IMV Intermittent Mandatory Ventilation

IMV + PTV Intermittent Mandatory Ventilation + Patient Triggered Ventilation
LSCS Lower Segment Caesarean Section
MAS Meconium Aspiration Syndrome

NE Neonatal Encephalopathy

NEC Necrotising Enterocolitis

NICU Neonatal Intensive Care Unit

NNU Neonatal Unit

NO Nitric Oxide

NRU Neonatal Registry Unit

PN Parenteral Nutrition

PTX Pneumothorax

RDS Respiratory Distress Syndrome

ROP Retinopathy of Prematurity

Rx Treatment

SvD Spontaneous Vertex Delivery

VLBW Very Low Birth Weight

VS Ventilatory Support
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