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ABSTRACT 
Between January 1989 to April 1990 (16 months), a prospective observational study was carried out on 329 consecutive very low 

birth weight (VLBW) < 1500 grants) Malaysian neonates born in the Maternity Hospital, Kuala Lumpur before their first discharge 

front the hospital. The objectives of the study were to determine the common causes of early morbidity and mortality of this group of 
Malaysian neonates. The study shows that the incidence of Malaysian VLBW neonates was 9.9 per 1000 livebirths (95% confidence 

intervals 9.0 to 10.8). The mean duration of stay in the hospital was 19J days (S13=21.4). One hundred and ninety-six (59.6 percent) 

of the VLBW neonates died. They accounted for 60 percent (196/334) of all neonatal deaths in the hospital during the study period. 

Mortality was significantly higher in neonates of birthweight less than 1000 grams (p<0.0I) and of gestation of less than 33 weeks 

(p<0.00I). The three most common clinical problems were respiratory distress syndrome (RDS) (72.6 percent), septicemia (28.0 

percent) and intra ventricular haemorrhage (IVH) (21.9 percent). Death occurred in 71.1 percent of the septicemic patients. The most 

common causative organisms of septicemia were multiresistant klebsiella (52.3 percent) and multiresistant acinetobacter (14.7 

percent). RDS (33.2 percent), septicemia (29.6%) and IVH (17.9 percent) were the three most common causes of death. l mpro veinent 

in the nursing staff situation and bask neonatal care facilities in this hospital and prevention of premature delivery could help to 

decrease morbidity and mortality in this group of neonates. 

Keywords: Very low birthweight neonates, Malaysian, Outcome. 

INTRODUCTION 
In the last four decades, with advances in knowledge and tech- 
nology of care of sick neonates, the mortality and morbidity of 
the very low birthweight (VLBW) :_1500 grams) neonates in 

the developed countries have decreased markedlytt-'rt. In the 
developing countries, although the overall, as well as the 
VLBW, neonatal mortality rates have decreased to a certain 
extent, these mortality rates are generally still very hight111°t. 

In the Kuala Lumpur Maternity Hospital in Malaysia, the 

mortality of the VLBW neonates in the last 10 years has re- 
mained between 50% to 60% of the total VLBW livebirths. 
Deaths of VLBW neonates contributed to 40 to 55 percent of 
all neonatal deaths although VLBW neonates accounted for 

less than I percent of the total livebriths. Data from the 

Malaysian Statistics Department show that this hospital han- 
dles about 55 percent of the annual deliveries in Kuala Lumpur. 
This hospital acts both as the national referral centre in Malay- 
sia and a service hospital for the residents of Kuala Lumpur. It 
currently has an annual livebirths of around 25,000 (Fig 1). 

The objectives of this study were to determine the com- 
mon causes of morbidity and mortality of Malaysian VLBW 
neonates born in this hospital. The ultimate objective was to 

identify areas of priority for improvement while awaiting all 

round upgrading of facilities to cope with the increasing number 
of deliveries. 

METHODS 
As part of an on -going project in perinatal data collection, the 

basic data of all VLBW neonates born in this hospital were 
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Fig 1 - Annual Livebirths in the Maternity Hospital, 
Kuala Lumpur 
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entered into a personal computer soon after the baby's birth. 
The patient's case records were reviewed and the final diag- 
noses were keyed in after death or discharge. Gestation assess- 
ment was based on the Ballard's scorest1ót. 

The criteria for diagnosing the different clinical conditions 
are as follows: respiratory distress syndrome (RDS) (clinical 
and radiological evidence after other causes of respiratory dis- 
tress had been excluded); intraventricular haemorrhage (IVH) 
(ultrasound evidence or clinical findings of increasing pallor 
and bulging anterior fontanelle, or lumbar puncture yielded 
uniformly blood -stained cerebral spinal fluid); septicemia (clini- 
cal evidence of infection which was confirmed by positive 
blood culture); necrotising enterocolitis (based on the criteria 
of Bell's)°°; bronchopulmonary dysplasia (BPD) (based on 
the criteria of Tooley)t'n; congenital rubella syndrome (posi- 

tive rubella specific IgM in the serum); congenital syphilis 
(positive IgM-FTA-ABS test of serum). Necrotising 
enterocolitis was considered to be the cause of death when 
death occurred following the emergence of clinical and radio- 



logical evidence of this condition whether or not the terminal 
event was complicated by septicemia. All deaths were consid- 
ered to be caused by congenital malformations when the mal- 
formations were incompatible with life. Asphyxia was diag- 
nosed to be the cause of death when there was history of 
perinatal asphyxia which resulted in the manifestation of foe- 
tal distress and low Apgar score (less than 6 at 1 or 5 minutes). 
Thus deaths due to birth trauma, prolapsed umbilical cords, 
antepartum haemorrhage and pregnancy -induced hypertension 
were included in this category. Age of onset of septicemia was 
defined as the age when the baby first manifested signs sug- 
gestive of sepsis which was confirmed by positive blood cul- 
ture taken on the same day of onset. Septicemia was the cause 
of death when intracardiac blood culture at the time of death 
yielded positive results in the presence of clinical signs after 
exclusion of necrotising enterocolitis as the predisposing cause. 

The data of VLBW livebirths born between 1st January 
1989 and 30th April 1990 (16 months) in this hospital are 
presented Itere. Survival was recorded for infants who were 
discharged home. 

Chi-square test was used for analysis of all categorical 
variables. P values of less than 0.05 are considered to be sig- 
nificant. 

RESULTS 
During the study period, 33,241 livebirths were delivered in 
this hospital. There were 329 VLBW neonates (9.9 per 1000 
livebirths, 95% confidence intervals 9.0 to 10.8). 95.7 percent 
(315/329) of the VLBW were of preterm gestation (less than 
37 weeks). Two hundred and eighty-nine (87.8 percent) of the 
VLBW neonates were singletons while 40 (12.2 percent) were 
products of twin pregnancy. 

VLBW neonates occurred most commonly in Indian ba- 
bies. The incidence of VLBW neonates in Indians was signifi- 
cantly higher than the Chinese ()(,' = 6.77, p<0.01), but not 
significantly higher than the Malays (x' = 1.93, p=0.17). There 
was no significant difference in incidence of VLBW between 
the Malays and Chinese (x,' = 3.38, p=0.07) (Table I). 

Table I - Incidence of VLBW in Malaysian Neonates 
According to Ethnic Distribution 

Ethnic 

groups 

Total livebirths 
in Hospital 

Very Low Birthweight Neonates 

95% confidence 
no. no. (4) intervals 

Malays 20,089 214 (1.1) 0.941o2.04 

Chinese 5,987 47 (0.8) 0.6% to 1.0% 

Indians 4,471 59 (1.3) 1.0% to 1.7% 

Others 2,694 9 (0.3) 0.14to0.570 

The mean duration of stay of the VLBW neonates in the hospi- 
tal was 19.3 days (sd = 21.4 days, range = 1-127 days). One hun- 
dred and ninety six (59.6 percent) of the VLBW neonates died. 
They accounted for 60 percent (196/334) of all the neonatal deaths 
in this hospital during the study period. Fig 2 to 5 show the fre- 
quency distribution of the basic characteristics and mortality of the 
VLBW neonates. Mortality of the neonates with birthweight of less 
than 1000 grams was significantly higher than those with birthweight 
between 1000 to 1190 grams (p1/4-0.001), and the mortality of this 
latter group was significantly higher than those with birthweight of 
1200 grams and above (p<0.01). Babies with gestation of less than 
33 weeks had significantly higher mortality than the more mature 

- neonates (p<0.01). However, there was no significant difference in 
the mortality rates between neonates of gestation of 33 to 34 weeks 
and those of gestation of more than 34 weeks (14ß.75). 
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Fig 2 - Frequency Distribution of VLBW babies 
according to ethnic origins 
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Fig 3 - Birthweight Distribution of VLBW babies 
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The most common types of clinical problems affecting the 
VLBW neonates were: RDS, septicemia and WH (Table II). 
There were 159 neonates who required respiratory support ei- 
ther because of severe respiratory distress syndrome or apnea. 
Ventilatory support was given to 127 (79.9 percent) of them 
while 32/159 (20.1 percent) of them were not ventilated be- 
cause there was no extra ventilator available in the hospital at 
the time when they required it. 

Most of the neonatal deaths occurred during the first week 
of life (Fig 6). The three most common causes of death were 
RDS (33.2 percent, 95% confidence intervals 26.6 to 39.8), 
septicemia (29.6 percent, 95% confidence intervals 23.3 to 
36.0) and IVH (17.9 percent, 95% confidence intervals 12.5 
to 23.2) (Table III). 



Fig 4 - Gestation Distribution of VLBW babies Fig 6 - Age of death of VLBW babies in the Maternity" 
Hospital, Kuala Lumpur 
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Fig 5 - Modes of Delivery of VLBW babies 
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Sixty-six (71.7 percent, 95% confidence intervals 62.5 to 

80.9) of the 92 neonates with septicemia died (Table IV). Ma- 
jority (82/92 or 89.1 percent) of these neonates were of 
birthweight 1000 grams and above. Seventy-six (82.6 percent) 
of them were of gestation beween 28 to 33 weeks. Eighty-four 
(91.3 percent) developed septicemia from the third day of life 
onwards. The most common causative organisms were 
multiresistant Klebsiella (52.3 percent) and multiresistant 
Acinetobacter (14.7 percent). Thirteen (14.1 percent) of the 92 

septicemic neonates had more than one episode of septicemia 
of different organisms and 10/13 (76.9 percent) of them died. 
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Table II - Clinical Diagnosis of the Very Low Birthweight 
Neonates in the Maternity Hospital Kuala Lumpur 

between January 1989 to April 1990 

Diagnosis No. (%) 95% confidence 
Intervals 

Respiratory distress syndrome 239 (72.6) (67.8 to 77.5) 

Intraventricular hacmordtage 72 (21.9) (16.4 to 26.3) 

Pulmonary haemorrhage 20 (6 1) 

Bronchopulmonary dysplasia 1 (0.3) 

Wilson Mikity syndrome 1 (0.3) 

Neonatal Infection 
Septicemia 92 (28.0) (23.1 to 32.5) 

Pneumonia 21 (6.4) 

Meningitis (0.3) 

Intrauterine infection 

Congenital rubella syndrome 3 (0.9) 

Congenital Syphilis 2 (0.6) 

Necrotising enterocolitis 14 (4.3) 

Hepatitis 4 (1.2) 

Birth Asphyxia 3 (0.9) 

Pneumothorax 4 (1.2) 

Persistent Ductus Arteriosus 8 (2.4) 

Multiple congenital malformations 9 (2.7) 

Chromosomal abnormalities 3 (0.9) 

Anencephaly 2 (0.6) 

Table III - Causes of Deaths of the Very Low Birthweight 
Neonates born in the Maternity Hospital, Kuala Lumpur 

between January 1989 to April 1990 

Causes of death No. (%) 

Problems of prematurity 
Respiratory distress syndrome 65 (33.2) 
Intraventricular haemorrhage 35 (17.9) 
Bronchopulmonary dysplasia 1 (0.5) 

Pulmonary haemorrhage 5 (2.5) 

Necrotising enterocolitis 6 (3.1) 
Septicemia 58 (29.6) 
Congenital rubella syndrome 1 (0.5) 

Birth asphyxia 3 (1.5) 
Malformations 

Anencephaly 2 

Multiple malformations 8 (6.6) 
Others 3 

Miscellaneous 9 (4.6) 

Total 196 (100.0) 



DISCUSSION 
This study shows that the incidence and mortality of VLBW 
Malaysian neonates are generally higher than those in the de- 
veloped countries in the late 1970's and early 1980's (Table 
V)("6:":18.1» Although the incidence of the Malaysian VLBW 
neonates also varied with the ethnic origins of the population 
as was reported by others m, the difference in mortality rates 
between the Malaysian VLBW neonates and those born in the 
developed country could not be due primarily to racial factor. 

Table IV - Clinical characteristics of Very Low 
Birthweight (VLBW) Neonates with Septicemia in the 

Maternity Hospital, Kuala Lumpur between 1st January 
1989 to 30th April 1990 

VLIIW neonates with septicemia 

Total Deaths 
no. no. (%) 

Birthweight in grams 
< 1000 10 10 (100.0) 
1000-1249 33 26 (78.8) 
1250-1499 49 30 (61.2) 

Gestation in weeks 

24-27 3 3 (100.0) 
28-30 40 32 (80.0) 
31-33 36 23 (63.9) 
34-36 9 5 (55.6) 
>36 4 3 (75.0) 

Age of onset of first 
septicemia in days 
1-2 8 5 (62.5) 
3-7 39 29 (74.4) 
>7 45 32 (71.1) 

Causative Organisms 
Group B Streptococci 2 (1.8) 2 (100.0) 
Staphylococcusepidemtidis 7 (6.4) 4 (57.1) 
Klebsiella 57 (52.3) 46 (80.7) 
Proteus I (0.9) 0 (0.0) 
Acinetobacter 16 (14.7) 8 (50.0) 
Pseudomonas sp. 4 (3.7) I (25.0) 
Enterobacter 7 (6.4) 4 (57.1) 
Escherichia coli 9 (8.3) 6 (66.7) 
Candida albicans 6 (5.5) 5 (83.3) 

Table V - Comparison of Incidence and Mortality of Very 
Low Birthweight (VLBW) Malaysian Neonates with those 

from the Developed Countries 

Country or 
Region 

Year of study Incidence of 
VLBW neonates 

(per 1000 

livebirths) 

Mortality 
in percentage 
of total no. of 

VLBW neonates 

Malaysia 
(this study) 1989-90 9.9 59.6 

Australiat4t 1977-80 26.0 
U.S.A. 

Canada(o 1983-84 15.0 
England 

Texas(") 1978-82 15.0 41.2 
Canada(") 1980-81 7.3 42.7 

Avon, 

Britain°( 1976-79 - 7.0 37.5 

Netherlands(m( 1983 6.4 25.6 

36 

The results of this study show that the factors which were 
associated with higher mortality in the Malaysian VLBW 
neonates included: extremely low birthweight (< 1000 grams), 
gestation age of less than 33 weeks, RDS, IVH and septi- 
cemia. It is disturbing to find that septicemia affected more 
than 25 percent of the Malaysian VLBW neonates and close to 
three quarters of them died in this hospital. Nosocomial septi- 
cemia was the most common problem because 67 percent of 
the septicemia was either due to multiresistant Klebsiella or 
Acinetobacter species. Furthermore, most of the babies infected 
were the larger (>999 grams) and/or more mature neonates (28 
to 33 weeks). This means that if the recurrent outbreaks of 
infection in the Special Care Nursery (SCN) had been pre- 
vented from occurring, more Malaysian VLBW neonates would 
have survived. Outbreaks of infection in this SCN occurred 
whenever there was an influx of sick neonates with resultant 
overcrowding. Prevention of overcrowding, adequate nursing 
care and hand washing facilities are of paramount importance 
in the prevention of septicemia outbreaks in the SCNo°t. Thus, 
in the developed countries, with improvement of neonatal care 
facilities in recent years, septicemia is no longer a common 
cause of morbidity and mortality among VLBW neonates("a-`t. 
In our hospital, there was some improvement in the hand - 
washing facilities in the SCN recently. However, the problems 
of shortage of nursing staff and overcrowding remain. This 
hospital was built 25 years ago to cater for annual deliveries 
of 10,000. The existing facilities and manpower in this hospi- 
tal are very strained to cope with the present large number of 
deliveries. An average of 8 to 10 percent of neonates born in 
the hospital require admission to its SCN. Furthermore, be- 
tween 55 to 60 percent of the sick neonates admitted to the 
SCN arc of normal birthweight (2500 grams or more). Conse- 
quently, the VLBW neonates born in this hospital have to 
compete with the bigger babies for the limited number of in- 
tensive care beds (total number of 5) in the SCN which is 
manned by a very limited number of nursing staff. In 1990, for 
instance, there were only three to five staff nurses per 8 -hour - 
shift for the whole nursery which on the average had between 
45 to 65 babies at any one time. There was also a constant 
shortage of incubators with the consequence that, sometimes, 
up to 30 percent of the VLBW neonates in the SCN were 
nursed in cots. There were only three radiant warmers in the 
ward to help keep the hypothermic neonates warm. 

Based on the results of this study, in order to reduce the 
morbidity and mortality of the VLBW neonates in this hospi- 
tal, factors which aggravate the common problems of prematu- 
rity (namely: RDS, IVH and septicemia) should be urgently 
minimised. The steps required urgently to reduce these prob- 
lems should include improvement in the staffing situation and 
existing facilities for basic neonatal care (such as provision of 
adequate number of incubators and linens to keep babies warm) 
as well as facilities for the neonatal intensive care. Under the 
present circumstances in the SCN, the best way to reduce the 
high morbidity and mortality rates among the VLBW neonates 
in the hospital is to prevent premature delivery of the VLBW 
neonates till 33 weeks gestation when survivals are much 
higheroet. 
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