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EASY WAY TO LEARN STANDARDIZATION : DIRECT AND INDIRECT
METHODS

Figure 1: Concept of direct standardization

Population (s)

of

Interest

Age-specific

Mortality

Rates

(Known)Standard

Population

Compare theAge-adjusted

Mortality

Rates

Figure 2: Procedure for application of direct standardization
method

Age Population I No. of deaths Age

groups in each age specific

group death rate

Age Population II No. of deaths Age

groups in each age specific

group death rate

B1

A1

CDR1=A

1/B

1

B2

A2

CDR2=A

2/B

2

Age Standard Expected Age

groups Population deaths specific

death rate

B1

A1

ADR1=A

1/B

1

B2

A2

ADR2=A

2/B

2

Age Standard Expected Age

groups Population deaths specific

death rate

*

CDR = Crude Death Rate ADR = Adjusted Death Rate
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Summation of the total number of expected deaths

Population A = 1186.18

Population B = 1158.99

Age adjusted death rate for population A

= 1186.18 x 1000

51,000

= 23.3 per 1,000 population

Age adjusted death rate for population B

= 1158.99 x 1000

51,000

= 22.7 per 1,000 population

Commenting on age-adjusted rates, in fact the

risk of death is higher in population A than in

population B. It has clearly shown that you may have

misleading conclusion if you rely only on crude

death rates.

Nyi Nyi Naing

Example1

Table 1: Age-groups, deaths and mid-year populations of two
different populations

Commenting on crude death rates, population B seems to have
higher death rates than population A

As an example, let us say the national population has been
chosen as the reference population, the

calculation will therefore be as follows in table 2

Table 2: Calculation of expected deaths by applying direct
standardization method

Age group Reference Age-specific Expected Age-specific
Expected

(years) population death rate deaths death rate deaths

per 1000 per 1000

0-24

25-49

50-74

75 and above

Total

11,000

17,000

20,000

3,000

51,000

21.34

92.65

822.20

249.99

1186.18

1.94

5.45

41.11

83.33

2.31

7.14

36.36

95.00

25.41

121.38

727.20

285.00

1158.99

Age group Mid-year Deaths Age-specific Mid-year Deaths
Age-specific

(years) population death rate population death rate

per 1000 per 1000

0-24

25-49

50-74

75 and above

Total

Crude rate per

1000

18,000

11,000

9,000

3,000

41,000

35

60

370

250

715

1.94

5.45

41.11

83.33

17.44

13,000

7,000

11,000

4,000

35,000

30

50

400

380

860

2.31

7.14

36.36

95.00

24.57

Population A Population B

Population A Population B
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Age Population II No. of deaths Age

groups in each age specific

group death rate

When Age-specific mortality rates of the population (s) of
interest are unknown, indirect standardization

method is applied

Figure 3: Concept of indirect standardization

Age-specific

MortalityRates

(unknown)

Compare the

adjusted

mortality Rates

Population (s)

of

Interest

Reference

Population

Compare the

Standardizedmortality Ratios

of the

population(s) of

interest

Age Population II Expected Age

groups deaths specific

death rate

Figure4: Procedure for application of indirect standardization
method

Age Population I No. of deaths Age

groups in each age specific

group death rate

B1

Obs1

CDR1=Obs

1/B

1

B2

Obs2

CDR2=Obs

2/B

2

Age Population I Expected Standard Age

groups deaths specific

death rate

Exp1

SMR1=Obs

1/Exp

1

Exp2

SMR2=Obs

2/Exp

2

*

EASY WAY TO LEARN STANDARDIZATION : DIRECT AND INDIRECT
METHODS
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Let us see the second method which is an

indirect standardization.

Procedure for indirect standardization

Choose a reference or standard population.

Calculate the observed number of deaths in the

population (s) of interest. Apply the age-specificmortality
rates from the chosen reference population

to the population(s) of interest. Multiply the number

of people in each age group of the population(s) of

interest by the age-specific mortality rate in the

comparable age group of the reference population.

Sum the total number of expected deaths for each

population of interest. Divide the total number of

observed deaths of the population(s) of interest by

the expected deaths (figure 4) (1-4).

The ratio of the observed number of deaths

to the expected number of deaths is call ed:

Standardized mortality ratio or SMR

SMR = Observed number of deaths

Expected number of deaths

Adjusted mortality rates (AMR) can be

calculated by the following formula:-

Adjusted mortality rates = Standardized

mortality ratio x crude death rate

AMR= SMR x CDR (Standard)

(* Note : if the age-specific mortality rates

of the reference population is applied, Crude Death

Rate must be calculated from that reference

population.)

Age Population Age-specific Expected Population Age-specific
Expected

group mortality rate deaths mortality rate deaths

per1000 per1000

0-24

25-49

50-74

75+

Total

2000

2500

3500

4500

4.0

7.0

10.0

30.0

8.0

17.5

35.0

135.0

195.5

1000

1500

2500

1000

4.0

7.0

10.0

30.0

4.0

10.5

25.0

30.0

69.5

Example (2)

Let us say the observed deaths in the populations A and B are as
follows:

Observed deaths in population A=120 Observed deaths in
population B= 30

Table 3: Calculation of expected deaths by applying indirect
standardization method

Division of the total number of observed deaths by the total
number of expected deaths

SMR for population A = 120 = 0.61

195.5

SMR for population B = 30 = 0.43

69.5

The risk of death is in fact higher in population A than
population B after adjusting for differences by age.

Common practice is to compare (SMR) in indirect method.

Population A Population B

Nyi Nyi Naing
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Conclusion

Standardization methods are not difficult but

sometimes the health personnel have some confusion

about selecting which method and how to calculate

and apply the particular method. It is sincerely hopedthat this
article may at least contribute to public

health medicine by improving the understanding of

standardization methods in comparing two or more

different populations, which have difference(s) in

some characteristic(s).

Correspondence :

Nyi Nyi Naing

Unit of Biostatistics & Research Methodology

School of Medical SciencesUniversiti Sains Malaysia

16150 Kubang Kerian, Kelantan, Malaysia
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ABSENCE OF APO B R3500Q MUTATION AMONG KELANTANESE

MALAYS WITH HYPERLIPIDAEMIA

Win Mar Kyi, Mohd. Nizam Isa*, Faridah Abdul Rashid, Jamaayah
Meor Osman and

Mazidah Ahmad Mansur

Department of Chemical Pathology, *Human Genetic Unit

School of Medical Sciences, Universiti Sains Malaysia

16150 Kubang Kerian, Kelantan, Malaysia

Familial defective apolipoprotein B-100 (FDB) is an autosomal
dominant genetic

disorder associated with hypercholesterolaemia and premature
coronary heart

disease. FDB is caused by mutations in and around the codon 3500
of the

apolipoprotein B (apo B) gene. Apo B R3500Q mutation is the
first apo B mutation

known to be associated with FDB and it is the most frequently
reported apo B

mutation in several different populations. The objective of the
present study was

to determine the association of apo B R3500Q mutation with
elevated plasma

cholesterol concentration in Kelantanese population in which
both

hypercholesterolaemia and coronary heart disease are common.
Sixty-two Malay

subjects with hyperlipidaemia, attending the lipid clinic at
Hospital Universiti Sains

Malaysia, Kelantan, were selected for this study. The DNA
samples were analysed

for the presence of apo B R3500Q mutation by polymerase chain
reaction-based

restriction fragment analysis method using mutagenic primers.
This mutation was

not detected in the subjects selected for this study. Apo B
R3500Q mutation does

not appear to be a common cause of hypercholesterolaemia in
Kelantanese Malays.

ORIGINAL ARTICLE

Key words: Familial defective apolipoprotein B-100, apo B
mutations, hypercholesterolaemia

Introduction

Low-density lipoprotein (LDL) particles are

the major cholesterol transport lipoproteins in theplasma. The
plasma cholesterol concentration is

mainly regulated by the LDL receptor pathway in

which LDL receptors mediate uptake and

degradation of the LDL particles. Apolipoprotein B-

100 (apo B-100) is the sole protein of the LDL

particle and it acts as a ligand for the LDL receptor

(1).

Familial defective apolipoprotein B-100

(FDB) is an autosomal dominant disorder associated

with increased plasma cholesterol concentration (2)

and may thus increase the risk of premature coronary

heart disease. To date, three apo B mutations, apo B

R3500Q, apo B R3531C and apo B R3500W that

cause defective apo B, have been reported (3).

Apo B R3500Q mutation is the first reported

apo B mutation associated with FDB. This mutation

is caused by a G to A transition at nucleotide 10708in exon 26
of the apo B gene resulting in the

substitution of arginine by glutamine at codon 3500

of the apo B and reduced affinity of apo B for the

LDL receptor (4). The estimated heterozygous

frequency of FDB based on apo B R3500Q mutation

in general population is 1 in 500 (5).

Identification of underlying specific

mutations in primary hyperlipidaemia cases is

required for the detection of carriers in the families

as early intervention may prevent the development

of premature coronary heart disease. In this study,

we determined the association of apo B R3500Q

mutation with elevated plasma cholesterol
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ABSENCE OF APO B R3500Q MUTATION AMONG KELANTANESE MALAYS WITH
HYPERLIPIDAEMIA

Figure 1.A. Diagram showing the DNA sequence of part of the apo
B gene in normal allele and the position

of 5' primer: Msp I recognition sequence is created in codon
3500 of normal allele when a

mismatched base is introduced at nucleotide 10706 using
mutagenic 5' PCR primer.

A. Normal allele

(i) Before amplification

nucleotide 10706 codon 3500 (Arginine)

5 CTTACTTGAATTCCAAGAGCACACGGTCT TC 3

3 GAATGAACTTAAGGTTCTCGTGTGCCAGAAG 5

(ii) Introducing a mismatched base at nucleotide 10706 during
PCR

5 primer with a mismatched base

5 CTTACTTGAATTCCAAGAGCACCC 3

3 GAATGAACTTAAGGTTCTCGTGTGCCAGAAG 5

(iii) After amplification

MspIrecognition sequence

5CTTACTTGAATTCCAAGAGCACCCGGTC TTC 3

3GAATGAACTTAAGGTTCTCGTGGGCCAGAAG5

Figure 1.B. Diagram showingtheDNA sequence of part of the apo B
gene in apo B R3500Q mutant allele

and the position of 5' primer: Msp I recognition sequence is not
created in codon 3500 of

mutant allele when a mismatched base is introduced at nucleotide
10706 because of G to A

transition at nucleotide 10708.

B. Apo B R3500Q mutant allele

(i) Before amplification

nucleotide 10706 codon 3500 (Glutamine)

5 CTTACTTGAATTCCAAGAGCACACAGTC TTC 33
GAATGAACTTAAGGTTCTCGTGTGTCAGAAG 5

(ii) Introducing a mismatched base at nucleotide10706 during
PCR

5 primer with a mismatched base

5 CTTACTTGAATTCCAAGAGCACCC 3

3 GAATGAACTTAAGGTTCTCGTGTGTCAGAAG5

(iii) After amplification

non-MspI recognition sequence

5 CTTACTTGAATTCCAAGAGCACCCAG TCTTC3

3 GAATGAACTTAAGGTTCTCGTGGGTCAGAAG5
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nucleotides 11138-11161 of the apo B gene

respectively. The sequence of the 5' primer was

modified, an A which is the second last base at its

3' end, was replaced by C. The terminal 3' end

nucleotide of the 5' primer corresponds to the firstbase of
codon 3500.

5'primer -5CTTACTTGAATTCCAAGAGCACCC3'

(Superscript letter denotes mismatched base)

3' primer - 5GGTAGGATGATATTTTTGAGGAAC3'

The mutagenic 5' primer introduced its

mismatched base at nucleotide 10706 creating a

recognition sequence forMsp I(CCGG) in codon

3500 of normal allele (Figure 1.A.). In case of apo

B R3500Q mutant allele, the mutagenic 5' primercould not
createMsp Irecognition sequence because

of G to A transition at nucleotide 10708 (CCAG)

(Figure 1.B.)

The amplified PCR products also spanned

codon 3611. Since a naturally occurring Msp I

recognition site is frequently present in this codon,

both normal allele and apo B R3500Q mutant allele

may also be cleaved at codon 3611.

PCR mixture contained 300-500 ng genomic

DNA, 2.0 mM MgCl2, 0.2 mM of each dNTP, 0.2

M of each primer, 2.5 U Taq DNA polymerase and5 l PCR buffer
(Promega, USA) in a 50 l reaction

volume. PCR was performed in automated thermal

cycler (Eppendorf Mastercycler 5330) using the

temperature profile of 5 minutes at 96C for initial

denaturation followed by 35 cycles of denaturation

at 96C for 2 minutes, annealing at 60C for 1 minute

and extension at 72C for 1 minute. A final extensionof 7 minutes
was added at the end of the last cycle.

In each batch of PCR, a negative control (all reagents

except DNA) was included to exclude

contamination. The DNA sample from a patient

heterozygous for apo B R3500Q mutation was used

as a positive control. The PCR products were then

digested withMsp I (Promega, U.S.A.) at 37C for

3 hours. The reaction mixture was prepared by

mixing 10l PCR product, 10 U restriction enzyme

and 2l restriction enzyme buffer in a 20 ll volume.

The PCR products and Msp Idigestionproducts were analysed by 2 %
agarose gel

electrophoresis at 90 volts for 1.5 hours. A 50 bp

DNA ladder was included in every run of

electrophoresis to analyse the size of DNA

fragments.

Results

When the DNA samples were analysed, a 478

bp fragment was obtained for all the samples after

PCR. The length of DNA fragments in different typesof allele
after cleavage with Msp Idepend on the

presence ofMsp Icleavage sites at codon 3500 or

ABSENCE OF APO B R3500Q MUTATION AMONG KELANTANESE MALAYS WITH
HYPERLIPIDAEMIA

Figure 3. Photograph showing the results of an analysis ofMsp I
digestion products by 2% agarose gel

electrophoresis, bp = base pair.

Lane A-50 bp DNA ladder,

Lane B- positive control (heterozygous for apo B R3500Q
mutation): 356 bp and 333bp bands

obtained,

Lane C,D &E-samples from hyperlipidaemic subjects: a single
band of 333 bp obtained.
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codon 3611 or both codons (Figure 2). The cleavage

of a 122 bp fragment from the PCR product after

digestion indicates the presence of naturally

occurringMsp Icleavage site at codon 3611.

When digestion products were analysed by

2% agarose gel, the positive control sample(heterozygous for apo
B R3500Q mutation) showed

a two-band pattern (356 bp and 333 bp) whereas a

single-band of 333 bp was observed in the digestion

products of all hyperlipidaemic subjects recruited

in this study (Figure 3).

A 356 bp band observed in the positive control

was due to the absence ofMsp Icleavage site

After electrophoresis at 90 volts for 1.5 hour.

The single 333 bp band observed in the

digestion products of hyperlipidaemic subjects

indicated homozygosity for normal allele at codon3500 as well as
the presence of naturally occurring

Msp Icleavage site at codon 3611 of both alleles.

Apo B R3500Q mutation was not detected in these

individuals.

Discussion

Apo B R3500Q mutation is the most

commonly reported apo B mutation associated with

increased plasma cholesterol concentration (7, 9, 11,

12 and 13). In the previous studies, the frequency
ofheterozygous FDB with this mutation was estimated

to be 1 in 500 and FDB heterozygous were identified

in 2-3 % of individuals with diagnosis of FH (9. 11

& 13). In this study, the DNA samples from 62 Malay

subjects were analysed to determine the association

of apo B R3500Q mutation with increased plasma

cholesterol concentration in Kelantanese population.

Apo B R3500Q mutation was not detected in the

hyperlipidaemic subjects selected for this study.

Although this mutation is relatively common in some

populations, it does not appear to be a major

contributor to elevated plasma cholesterol in the

Kelantanese population. Apo B R3500Q mutation

was also found to be absent in some populations

such as Finnish (14), Japanese (15), South African

(16) and French-Canadian (17). Because the number

of cases examined in this study is small and

hypercholesterolaemic subjects were selected only

from the lipid clinic at Hospital Universiti Sains

Malaysia, our study group may not represent the

whole Kelantanese population. Therefore, further

studies involving larger sample sizes are required

to confirm the results of this study. On the other
hand,screening of mutations other than this apo B R3500Q

mutation such as apo B R3531C and apo B R3500W

needs to be undertaken since these mutations might

be associated with increased plasma cholesterol in

the Kelantanese population.
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The objective of the study was to determine the prevalence ofH.
pylori in functional

dyspepsia among the three main races in Malaysia. Gastric antral
biopsies from

233 (98 males, 135 females; age range: 17-75 years, mean age
39.5 years) patients

attending the Universiti Kebangsaan Malaysia (UKM)
gastroenterology clinic were

assessed for the presence ofH. pylori by culture and histology.
About a third of the

cases (79 of 233 (34%); 34 males, 45 females; mean age 42.6 yrs)
were positive for

H. pylori. The presence ofH. pylori was always associated with
antral gastritis.

Malay patients were least likely to be positive for H. pylori
(10 of 88 (11.4%); 5

males, 5 females; mean age 35.7 yrs) compared to the Chinese (43
of 95 (45%); 19

males; 24 females; mean age 40.2 yrs) and Indian patients (23 of
41 (56%); 10

males, 13 females; mean age 48.1 yrs). We found thatH. pylori
were most common

among Chinese followed by Indians. However, the relative risk
for the Indians

was 8.58 and 6.29 for the Chinese compared to Malays. We
conclude that the

prevalence ofH. pylori in patients with functional dyspepsia
differs considerably

with respect to ethnic groups.

Key words :Helicobacter Pylori, dyspepsia, Malaysia

ORIGINAL ARTICLE

Introduction

Functional dyspepsia (FD) is a complex entity

of disorders in which their geneses are many and

varied but not proven. It is common throughout theworld
including Malaysia. FD constitutes a

significant percentage of upper gastrointestinal

disorders and it is at least twice as common as peptic

ulcer disease (1.2). In Malaysia, the magnitude of

FD is impressive. Kudva et al. (1988) showed that

63% of males and 83% of females referred for

endoscopic examination were diagnosed as FD.

The three groups of races, which form major

components of the Malaysian population, are the

Malays, Chinese and Indians. In Kuala Lumpur,

where the present study was conducted; the ethnic

proportions are 33% Malay, 53% Chinese and 14%

Indians (1). All three races show differences in FD

frequency. The Malays are most susceptible and

the Indians the least. The reasons for the differencesare
unclear. Among the numerous attributes implied

to cause FD,Helicobacter pylori is now recognised

as an etiology (2). Our previous findings had shown

that a third of FD patients attending the

gasteroenterology clinic hadH.pylori (3). We report

here the detailed findings on the relationship between

H.pylori and age, sex and have made particular

reference to the prevalence ofH. pylori in the main

ethnic groups among the patients presenting at the

gasteroenterology clinic in UKM.
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Methods

Patients

We studied 233 cases that were diagnosed as

functional dyspepsia at endoscopy. Patients withgastric or
duodenal ulcers, reflux esophagitis,

irritable bowel disease, cancer of esophagus or

stomach, and previous gastrectomies were excluded.

Patients who had a recent history (up to 4 weeks

before endoscopy) of antiulcer agents,

corticosteroids, non-steroidal antiinflammatory

drugs and antibiotic ingestion were also excluded.

Patients that were included in the study were patients

who did not have any of the exclusion criteria and

who were diagnosed as FD which was taken to mean

dyspepsia where clinical evaluation and basiclaboratory tests
failed to reveal an obvious structural

cause for the symptoms and in which endoscopy was

normal or there was visual evidence of non-erosive

gastritis or non-erosive duodenitis. Patients selected

were aged between 17 and 75 years. Informed

written consent was obtained from these patients.

This project was approved by the Ethics Committee

of Universiti Kebangsaan Malaysia.

Endoscopies

Endoscopies were done with an Olympus GIF

P2 fibreoptic endoscope. Biopsies were taken from

the prepyloric antral area, corpus and duodenal bulb.

Biopsies were usually taken from an inflamed area

if present, otherwise any part of the mucosa was

used. After each patient the biopsy forceps would

be sterilised with gluteraldehyde and subsequently

rinsed with saline.

Histopathology

Biopsies were immersed in 10% formalin.

Sections were stained with hematoxylin and eosin

and the presence and severity of gastritis were graded

according to the modified Whiteheads criteria (6)

and assessed by a histopathologist. The Warthin-

Starry stain was used for confirmation when the H

& E sections examined were doubtful for the

presence of H.pylori.

Statistical Analysis

Dichotomized data was compared using the

chi-square test. A logistic regression model was used

to determine the association ofH.pylori with

subjects characteristics after adjusting for age and

race. Adjusted odds ratios and 95% confidence

intervals were calculated from this logistic model.

Results

H.pylori was demonstrated in 79 of 233

(34.4%) cases studied. The demographic data of the

total number of patients studied is summarised in

Table 1.

Sex andH.pylori

There was no difference in the gender ratio

in each age or ethnic groups. The percentage of

H.pylori positive patients was comparable in both

genders (43.7 % males versus 33.3 % females).

Age andH.pylori

The age specific prevalence rates ofH.pylori

are 26% in those aged less than 30, 29% in those

between the ages of 30 and 49 and 41% for those

above 50 years of age. The prevalence ofH.pylori

was noted to be higher in patients more than 50 years

of age compared to those below 30 years (P=0.027).

The mean age of patients with H.pylori were older

than those without the organism (43.2 (13.3) years

versus 35.9 (12.4) years, P=0.002). The relative risk

of patients in the older age (50 years) groups to get

the infection is greater compared to those aged less

H.pylori Total Age (yrs) Sex Race

status no (mean (SD)) M:F Malays Chinese Indians Others

Positive 79 43.2 (13.3) 34:45 10 43 23 3

Negative 154 35.9 (12.4) 64:90 78 52 18 6All 233 35.6 (12.4)
98:135 88 95 41 9

Table 1. Demographic data of all subjects

HELICOBACTER PYLORI RELATED FUNCTIONAL DYSPEPSIA IN A DEFINED
MALAYSIAN POPULATION
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than 30 years (Table 2). After adjustment for race,

in comparison to patients less than 30 years, the

relative risk of those aged between 30 and 40 years

increased slightly but remained unchanged for the

group more than 50 years (Table 2).

Race andH.pylori

The Indians had the highest race specific

prevalence rates (56%) followed by the Chinese

(45%). The Malays were the least likely to be

positive for H.pylori (11.4%). The percentage

distribution of infection by race showed thatH.pylori

occurred most commonly in the Chinese followed

by the Indians and the Malays (Table 2). Having

adjusted for age, the relative risk was increased for

the Indians and the Chinese but low in the Malays(Table 2).

H.pylori and gastritis

Endoscopic gastritis was found in 82 of 233

(35%) patients studied. H.pylori was detected in 35

of 82 (43%) patients.

Histologic evidence of gastritis was detected

in 38% (88 of 233 patients) of the total antral biopsy

specimens examined. All 79 of 233 or 100% of

patients who were positive for H.pylori showed

histologic gastritis compared to only 9 of 154 (5.8%)

H.pylori free patients.H.pylori was more commonly

found in biopsy specimens that showed acute-on-

chronic gastritis than those showing chronic gastritis

alone but the reverse was true in H.pylori free

specimens with gastritis.

The overall findings showed that the

association betweenH.pylori and gastritis is highly

significant (P
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subjects freed of the organism after treatment shown

in our previous report (12) further support the

contention that the organism may have a pathogenic

role in a subset of FD patients.

Previous studies have reported that females

have a higher frequency of FD (3, 13). In this study,we found
that the subset ofH.pylori related FD

indicated no sex preponderance. This confirms the

findings of others (14 -15). A study conducted in

Singapore (17) showed thatH.pylori associated FD

was more common in the older group. This

difference was observed in groups with only a slight

age difference (43.8 (16.5) years versus 39.9 (17.2)

years, P=0.002). Due to the marginal difference in

the age compared, it would be difficult to say with

absolute certainty that the infection is more common

in the older age group compared to the younger agegroup. More
over, this age related frequency was

without the adjustment for race. We found a similar

age-related frequency but this relationship was no

longer strong on multivariate analysis taking into

account race, the range of confidence interval

included the value 1. Thus, our study did not show

any strong association between age and the

frequency of infection. We conclude that at present,

there is no overwhelming evidence thatH.pylori is

more common in the older age group. This is in

agreement with other studies conducted in the

European population (4, 16).

Our cohort study shows that the Malays are

the most frequent race afflicted by FD (3). However,

we found that the Malays were the least likely to be

affected whenH.pylori related FD was considered.

We noted that in Malaysia, the prevalence was

notably higher in Indians and the Chinese compared

to the Malays. Similar findings were observed

among Singaporeans (14). There certainly exist

ethnic variation, with rates of 11% in Chinese aged

between 30-49 years, and only 2% in Indians of the

same age group. To adjust for the potentialconfounding between
age, sex and race, a logistic

regression model was fitted in our study with age,

sex and race as independent variables. Race was

found to be significant but not sex. From this model,

the relative risks (Malays as reference) adjusted for

age was only slightly reduced for the Indians and

the Chinese. It can therefore be concluded that the

higher risk of being positive for H.pylori in the

Indians and Chinese compared to the Malays is real

and not likely to be due to age. Others (17-19) have

also observed ethnic variation.Factors that can probably affect
H. pylori

carriage rates are socio-economic status,

sociocultural practice and religious dietary taboos

practiced by the different races. The Malays appear

to be relatively protected against the infection even

though they make up a large percentage of FD

patients. This further verifies FD as a heterogeneous

disorder. Studies to evaluate the above mentionedfactors are
required for a clearer understanding on

the ethnic variation as more reliable comparisons

can be made between the different races.
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CLINICAL EXPERIENCE OF MEDICAL STUDENTS AT

UNIVERSITY SAINS MALAYSIA
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16150 Kubang Kerian, Kelantan, Malaysia

Experience of acute medical, surgical conditions, and clinical
procedures of

undergraduate students were assessed via a questionnaire survey
during the final

week of the 1993/1998 programme at the School of Medical
Sciences, Univestiti

Sains Malaysia. Individual performances were assessed by a
scoring system. One

hundred and twenty four students responded, (response rate 97%).
More than

90% had seen myocardial infarction, cerebrovascular accident,
pneumonia,

respiratory distress, gastroenteritis, coma, and snake bite.
Less than 33% had

witnessed acute psychosis, diabetic ketoacidosis, acute hepatic
failure, status

epilepticus, near drowning, hypertensive encephalopathy, acute
haemolysis or child

abuse.

Acute surgical/obstetrics cases, seen by >90% students,
included fracture of long

bones, head injury, acute abdominal pain, malpresentation and
foetal distress.

Less than 33% had observed epistaxis, sudden loss of vision,
peritonitis or burns.

Among operations only herniorrhaphy, Caesarian section, internal
fixation of

fracture and cataract extraction were seen by >80% students.
The main deficits

in clinical procedures are in rectal and vaginal examinations,
urine collection and

microscopic examinations. The performance of individual
students, assessed by a

scoring system, showed 15 students had unacceptably low scores
(181.4/230, 70%) and 5 had superior scores (197.6/230, 80%).

Key words : undergraduate students, clinical experience
Universiti Sains Malaysia

Introduction

The School of Medical Sciences at University

of Science Malaysia in Kelantan, Malaysia has a

problem based integrated curriculum (1,2). The

teaching of basic science and clinical subjects is

integrated in a 5-year course. There is a spiral

learning process (3), facilitated by exposure to topics

on numerous occasions, and early clinical contact

which enables students to test their knowledge in a

range of clinical scenarios. In the first year, the

integration is based on organ systems with emphasis

on normal structure and function. Problem based

learning and clinical teaching are introduced in the

second year of the programme. During the second

and third years students learn about the varioushuman organ
systems in blocks, during which they

have lectures and clinical teaching. In the fourth and

fifth years students undertake rotational clinical

postings in all clinical disciplines. They clerk

patients admitted to the wards under supervision and

also do night calls.

The curriculum for undergraduate medical

students at the School of Medical Sciences,

Universiti Sains Malaysia emphasises the need for

medical students to become familiar with the

presentation, diagnosis and management of common

acute medical and surgical conditions. Each

discipline has formulated a list of conditions that

should be seen by students, and of practical
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procedures that they should observe/carry out during

their training and record in department log books.

In recent years there has been concern regarding the

clinical experience of graduating medical students

(4). In a questionnaire survey conducted in selected

medical schools in the United Kingdom (UK) theamount of clinical
experience gained by medical

students, who started their training in 1981, 1986

and 1991, had progressively declined. Some of these

changes were attributed to modifications in health

care delivery patterns following reorganisation of

the National Health Service.

The main aim of this study was to assess the

students actual experience of acute medical and

surgical conditions, and of performing defined

procedures. A subsidiary aim was to compare our

findings with those in the United Kingdom,recognising that
patterns of acute disease in the two

countries are not identical.

Methods

A questionnaire survey was conducted on the

first day of the final week of the 1993/1998 five

year undergraduate training programme at the

School of Medical Sciences, Universiti Sains

Malaysia. Questionnaires were distributed following

a routine weekly seminar attended by all fifth yearstudents.
Consent was verbal and students who did

not wish to participate were asked to leave the

questionnaire blank. Students were not given a time

limit for answering the questions.

The questionnaire contained questions about

the students exposure to a wide range of acute

medical and surgical conditions and surgical

operations, and whether they had observed/

performed certain procedures. Enquiry was made

about 27 acute medical conditions (internal

medicine, paediatrics and psychiatry) and 15 surgicalconditions
(general surgery, orthopaedics,

ophthalmology, obstetrics and otorhinolaryngology).

The list of acute medical conditions was adapted

from a questionnaire used in a similar study in the

United Kingdom (5). However hypothermia was

removed, as it is an uncommon problem in Malaysia,

Acute medical conditions Never Once More than once Not
answered

Myocardial infarction 4 (3.3) 17 (14.2) 96 (80.0) 3 (2.5)

Cerebrovascular accident (Stroke) 5 (4.2) 6 (5.0) 104 (86.7) 5
(4.2)

Acute poisoning 29 (24.2) 31 (25.8) 55 (45.8) 5 (4.2)

Acute left ventricular failure 13 (10.8) 12 (10.0) 87 (72.5) 8
(6.7)

Pneumonia 2 (1.7) 6 (5.0) 106 (88.3) 6 (5.0)

Acute upper GIT bleeding 26 (21.7) 22 (18.3) 67 (55.8) 5
(4.2)

Meningitis/encephalitis 9 (7.5) 14 (11.7) 91 (75.8) 6 (5.0)

Pneumothorax 23 (19.2) 28 (23.3) 61 (50.8) 8 (6.7)

Acute psychosis 45 (37.5) 24 (20.0) 46 (38.3) 5 (4.2)

Respiratory failure/distress 4 (3.3) 20 (16.7) 90 (75.0) 6
(5.0)

Diabetic ketoacidosis 42 (35.0) 40 (33.3) 34 (28.3) 4 (3.3)

Febrile convulsion 10 (8.3) 11 (9.2) 94 (78.3) 5 (4.2)

Hypoglycaemia 23 (19.2) 30 (25.0) 62 (51.7) 5(4.2)Status
asthmaticus 20 (16.7) 30 (25.0) 64 (53.3) 6 (5.0)

Acute renal failure 16 (13.3) 28 (23.3) 68 (56.7) 8 (6.7)

Acute hepatic failure 48 (40.0) 29 (24.2) 34 (28.3) 9 (7.5)

Subarachnoid haemorrhage 31 (25.8) 36 (30.0) 43 (35.8) 10
(8.3)

Status epilepticus 43 (35.8) 29 (24.2) 40 (33.3) 8 (6.7)

Near drowning 66 (55.0) 27 (22.5) 24 (20.0) 3 (2.5)

Acute gastroenteritis with dehydration 4 (3.3) 15 (12.5) 96
(80.0) 5 (4.2)

Upper airway obstruction (Stridor) 25 (20.8) 31 (25.8) 59 (49.2)
5 (4.2)

Comatous patient 5 (4.2) 16 (13.3) 95 (79.2) 4 (3.3)

Shock 12 (10.0) 27 (22.5) 76 (63.3) 5 (4.2)

Hypertensive encephalopathy 49 (40.8) 38 (31.7) 27 (22.5) 6
(5.0)

Acute haemolysis 60 (50.0) 21 (17.5) 31 (25.8) 8 (6.7)Snake bite
7 (5.8) 26 (21.7) 84 (70.0) 3 (2.5)

Child abuse 47 (39.2) 30 (25.0) 37 (30.8) 6 (5.0)

Table 1: Number (%) of students who had seen acute medical
conditions

Ban Seng Quah et al
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and acute glaucoma was transferred to the list of

acute surgical conditions. Nine additional acute

medical conditions selected from those listed in log

books were added to the questionnaire. The list of

acute surgical conditions was based on those

included in the departmental log books. Except forhemicolectomy
and craniotomy the surgical

operations recommended were similar to those

contained in the UK questionnaire (5). Students

were considered to have seen a condition if they had

been concerned in the assessment/management of

an affected patient immediately after admission to

hospital. There were 26 practical questions about

procedures that students were expected to have

observed or performed, including 20 practical

procedures listed in the UK questionnaire (5).

Students exposure to each acute medical andsurgical condition
was also assessed using a scoring

system (5): 1, never seen; 2, seen once; 3, seen more

than once; practical procedures were graded as 1,

never seen; 2, seen; 3, done with supervision; 4, done

alone. Presence at surgical operations was omitted

from total score computations. Questions that were

not answered were given the minimum score of 1.

Thus the minimum scores were 27 for medical

conditions, 15 for surgical conditions, 26 for

practical procedures, - 68 in total, and the maximum

scores were 81 for medical conditions, 45 for

surgical conditions, 104 for practical procedures -

230 in total. For computation the minimum mark

was 0% and the maximum mark 100%.

Statistical analysis of frequencies was

performed using the EPI6.0 (Centers for Disease

Control, Atlanta) software for personal computers.

Results

Questions were completed by 124 students

(response rate 97%) in less than 30 minutes. Acutemedical
conditions that were each seen by >90% of

students included myocardial infarction,

cerebrovascular accident, pneumonia, respiratory

distress/failure, acute gastroenteritis with

dehydration, coma, and snake bite (table 1).

Some conditions (eg, myocardial infarction,

cerebrovascular accident, pneumonia, acute

gastroenteritis with dehydration) had been seen on

two or more occasions by most students, whereas

others (eg, acute psychosis, diabetic ketoacidosis,

acute hepatic failure, status epilepticus, neardrowning,
hypertensive encephalopathy, acute

haemolysis and child abuse) had not been seen by

one third or more of the students.

Acute surgical cases, seen by >90% of

students, included fracture of long bones, head

injury, acute abdominal pain, malpresentation and

foetal distress (table 2).

Some conditions (eg, fracture of long bones,

head injury, acute abdominal pain malpresentation

and foetal distress) were seen on two or more

occasions by most students, whereas others (eg,epistaxis, sudden
loss of vision, peritonitis, burns)

had not been seen by one third or more of the

students.

Among operations (table 3) only

Acute surgical conditions Never Once More than once Not
answered

Myocardial infarction 4 (3.3) 17 (14.2) 96 (80.0) 3 (2.5)

Epistaxis 37 (30.8) 38 (31.7) 35 (29.2) 10 (8.3)Sudden loss of
vision 51 (42.5) 28 (23.3) 31 (25.8) 10 (8.3)

Acute glaucoma 29 (24.2) 26 (21.7) 60 (50.0) 5 (4.2)

Fracture of long bones 2 (1.7) 11 (9.2) 103 (85.8) 4 (3.3)

Head injury 1 (0.8) 8 (6.7) 110 (91.7) 1 (0.8)

Peritonitis 41 (34.2) 28 (23.3) 42 (35.0) 9 (7.5)

Acute abdominal pain 5 (4.2) 7 (5.8) 103 (85.8) 5 (4.2)

Intestinal obstruction 15 (12.5) 21 (17.5) 79 (65.8) 5 (4.2)

Burns 65 (54.2) 35 (29.2) 14 (11.7) 6 (5.0)

Antepartum haemorrhage 20 (16.7) 14 (11.7) 78 (65.0) 8 (6.7)

Postpartum haemorrhage 19 (15.8) 26 (21.7) 70 (58.3) 5 (4.2)

Pre-eclampsia/Eclampsia 9 (7.5) 15 (12.5) 92 (76.7) 4 (3.3)

Abnormal presentation of labour 5 (4.2) 7 (5.8) 103 (85.8) 5
(4.2)Foetal distress 3 (2.5) 8 (6.7) 106 (88.3) 3 (2.5)

Obstructed labour 22 (18.3) 26 (21.7) 70 (58.3) 2 (1.7)

Table 2: Number of students (%) who had seen acute surgical
conditions

CLINICAL EXPERIENCE OF MEDICAL STUDENTS AT UNIVERSITY SAINS
MALAYSIA
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herniorrhaphy, Caesarian section, internal fixation

of fracture and cataract extraction were seen by 80%

or more of the students. By contrast, one third or

more students has never seen prostatectomy,

mastectomy, gastrectomy, hemicolectomy,

amputation, skin grafting, mastoidectomy orcraniotomy.

Table 4 shows the experience gained by

students in practical procedures. While more than

90% of students had done venepuncture, urine

testing with dipstick, setting up an intravenous drip,

electrocardiogram, suturing and intramuscular

injections, one third or more had not carried out a

rectal examination, vaginal examination with

speculum, bladder catheterisation (male patient),

subcutaneous injection, Mantoux test, microscopic

examination of urine, urine collection or peripheralblood
smear.

The performance of individual students,

assessed by a scoring system, showed a mean (SD)

score of 170.7 (19.1). Fifteen students had

unacceptably low scores (181.4/230, 70%) and 5 had superior

scores (197.6/230, 80%).

The figure shows the performances of the

students overall, and in each component of the

assessment.

Discussion

The results of this questionnaire survey show

that most students gained broad clinical experience

during their five years undergraduate medical

training. However a third or more had not seen

certain common medical conditions including acute

psychosis, diabetic ketoacidosis, status epilepticus,

near drowning, hypertensive encephalopathy and

child abuse. Reduced clinical experience in these

areas may reflect a paucity of clinical cases orperhaps missed
opportunities to learning from such

patients. With the possible exceptions of diabetic

ketoacidosis and child abuse necessitating hospital

admissions, the other conditions are common in

Northern Malaysia and ought to have been seen.

While most students had seen acute surgical

conditions a third or more students had not

encountered such conditions as epistaxis, sudden

loss of vision, acute glaucoma, peritonitis or burns.

Again hospital admissions for these conditions is

not rare in this society. Generally most students hadnot seen
the surgical operations listed, except for

herniorrhaphy, Caesarian section, appendicectomy,

internal fixation and cataract extraction. As

witnessing surgical operations is regarded as

optional experience in undergraduate training, it was

not mandatory for students to have seen these

operations. Moreover certain operations, like

gastrectomy are less common nowadays because of

the extensive use of H2-blocking agents for the

treatment of peptic and duodenal ulcers. In contrast

changes in medical practice and improved

availability of treatment have increased the number

of internal fixation and cataract operations, with

enhanced opportunities to witness such procedures.

A large proportion of students had not gained

experience in common clinical or technical

Table 3: Number (%) of students who had seen surgical
operations

Herniarrhaphy 13 (10.8) 46 (38.3) 53 (44.2) 5 (4.2) 3
(2.5)Caesarian section 1 (0.8) 14 (11.7) 78 (65.0) 27 (22.5) 0
(0)

Cholecystectomy 28 (23.3) 43 (35.8) 43 (35.8) 4 (3.3) 2
(1.7)

Appendicectomy 27 (22.5) 45 (37.5) 46 (38.3) 2 (1.7) 0 (0)

Prostatectomy 94 (78.3) 18 (15.0) 5 (4.2) 0 (0) 3 (2.5)

Mastectomy 66 (55.0) 37 (30.8) 15 (12.5) 1 (0.8) 1 (0.8)

Thyroidectomy 33 (27.5) 41 (34.2) 42 (35.0) 3 (2.5) 1 (0.8)

Gastrectomy 98 (81.7) 19 (15.8) 2 (1.7) 0 (0) 1(0.8)

Hemicolectomy 85 (70.8) 22 (18.3) 9 (7.5) 1 (0.8) 3 (2.5)

Internal fixation of fracture 16 (13.3) 30 (25.0) 62 (51.7) 12
(10.0) 0 (0)

Amputation 83 (69.2) 27 (22.5) 7 (5.8) 1 (0.8) 2 (1.7)

Cataract extraction 3 (2.5) 32 (26.7) 71 (59.2) 14 (11.7) 0
(0)

Skin grafting 43 (35.8) 34 (28.3) 37 (30.8) 6 (5.0) 0
(0)Mastoidectomy 88 (73.3) 25 (20.8) 6 (5.0) 1 (0.8) 0 (0)

Craniotomy 52 (43.3) 48 (40.0) 19 (15.8) 0 (0) 1 (0.8)

Surgical operations Never Seen Seen 2-4 Seen >4 Not

seen once times times answered

Ban Seng Quah et al
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procedures including rectal examination, vaginal

examination with speculum, subcutaneous injection,

Mantoux test, microscopic examination of urine,

urine collection and peripheral blood smear. It is

disturbing that teaching and practice in rectal and

vaginal examinations was missed as these aspects

of physical examination should have been

performed by every student. In this survey some

students had done more complex procedures such

as repair of episiotomy, pleural fluid aspiration, bag

and mask ventilation and exchange transfusion while

failing to gain experience in more simple and

common procedures.

When compared with the clinical experiences

of medical students in the United Kingdom study

(5) a smaller proportion of our students had seen

upper gastro-intestinal bleeding, acute psychosis anddiabetic
ketoacidosis. However more had had the

opportunity to see acute glaucoma, respiratory

failure, febrile convulsions and acute renal failure.

Our medical students witnessed fewer surgical

operations than those in the UK, except for internal

fixation of fractures and cataract extraction. A larger

proportion of our students also had not done a rectal

or vaginal examination, which are unsiderred

essential components for the physical examinationof certain
patients. However our students had more

experience in ECG recording, the giving of

intramuscular injections and repair of episiotomy.

The distribution of scores for the various

components of the survey, and the overall

performance of students is of interest. Even though

most students scored above 50% in acute medical

conditions 20% did poorly (scores
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Twenty percent, 14.2%, 5.8% and 12.5% of students obtained
unacceptably low

scores (
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Nosocomial infection is a common problem in the Neonatal
Intensive Care Unit

(NICU) and a knowledge of the pattern of nosocomial infection
will contribute

greatly to the intensification of infection control measures and
the development of

antibiotic policies in the NICU. This study aims to compare the
incidence and

clinical characteristics of neonates with nosocomial infection
in NICU of both Kuala

Terengganu Hospital (HKT) and Universiti Sains Malaysia Hospital
(HUSM).

Neonates who had both clinical signs of sepsis and positive
blood cultures, 48 hours

after admission to NICU, from 1st January to 31st December 1998,
in both hospitals

were retrospectively studied. Among neonates admitted to NICU,
30 (5.4%) in

HKT and 65 (3.6%) in HUSM had nosocomial infection (p = 0.07).
The mean

duration of hospitalisation was shorter (HUSM 37 days, HKT 49
days; p = 0.02),

and the number of neonates with predisposing factors for
infection is higher (HUSM

100%, HKT 73.3%; p < 0.001) in HUSM compared with HKT. There
were no

differences in gestation, mean age of onset of infection and
mortality between both

hospitals. The most common organism isolated from the blood in
HKT was

Klebsiella pneumoniae (33.3%), and in HUSMKlebsiella aerogenes
(24.6%). Half

of Klebsiella pneumoniae isolates were resistant to
cephalosporins and

aminoglycosides in HKT and a similar number ofKlebsiella
aerogenes isolates

were resistant to piperacillin and aminoglycosides in HUSM. In
conclusion

nosocomial infection is a common problem in both hospitals.
Except for more

frequent predisposing factors for infection in HUSM, and a
longer duration of

hospital stay among neonates in HKT, the clinical
characteristics of neonates with

nosocomial infection in both hospitals were similar.

Key Words: nosocomial infection, neonates, Neonatal Intensive
Care Unit

ORIGINAL ARTICLE

Introduction

Nosocomial infections are defined as

infections that manifest 48 hours after admission tothe neonatal
intensive care unit (1). However, the

incubation period of neonatal infections differs and

some perinatally acquired infections are known to

manifest after 48 hours of life, especially those with

maternal predisposing factors for sepsis such as

chorioamnionitis, premature rupture of membranesor maternal
infections (1). In this situation, it may

be difficult to determine whether the infection was
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in the presence of a Methicillin Resistant

Staphylococcus Aureus outbreak in the NICU,

especially for skin, joint and bone infections. As

for HUSM, penicillin and gentamicin were used for

infection in the first 4 days of life and amikacin and

piperacillin for infections after 4 days of life.Vancomycin
would replace piperacillin if the baby

also had umbilical infection.

The objective of this study was to compare

the incidence and clinical characteristics of

nosocomial infection in the Neonatal Intensive Care

Unit (NICU) Kuala Terengganu Hospital (HKT) and

Universiti Sains Malaysia Hospital (HUSM) in

Kelantan.

Materials and methods

A retrospective study was done in the NICU

of two tertiary hospitals, Kuala Terengganu Hospital

Terengganu and Universiti Sains Malaysia Hospital,

Kelantan. All neonates who developed nosocomial

infection from 1st January 1998 to 31st. December

1998 in both hospitals were included in the study.

Cases of nosocomial infections were identified from

a register in the NICU which recorded all neonates

who had positive blood cultures. Clinical

information on these babies were then obtained from

hospital records.Nosocomial infection was defined as any

infection that manifested clinically 48 hours after

admission to the NICU and had a positive blood

hospital or perinatally acquired.

The incidence of nosocomial infection in the

Neonatal Intensive Care Units (NICU) varies among

countries and medical centres. It was reported to be

15.3% in infants hospitalised for more than 48 hours

in NICU at the University of Utah Medical Centre,Salt Lake City
(1) and 5.2% in Kuala Lumpur

Hospital (2). The incidence of nosocomial infection

was also noted to be higher (32.6%) in low birth

weight (1000-1499 gm) babies (3). Low birth weight

and prematurity are predominant risk factors for

nosocomial infection because of the immaturity of

the immune system in these babies (4). Other risk

factors include overcrowding, understaffing, usage

of invasive devices and procedures, administration

of parenteral nutrition and endotracheal intubation.

Common organisms causing nosocomial infectionin NICU were gram
negative bacilli, coagulase

negative staphylococci and fungi. Nosocomial

infection has been shown to cause significant

mortality especially in premature and low birth

weight babies.

The antibiotic policies of the two NICUs in

Kuala Terengganu Hospital and Universiti Sains

Malaysia Hospital could influence the antibiotic

sensitivity patterns of the bacteria isolated. For HKT,

intravenous penicillin and netilmicin were used for

newborn infections before 48 hours of life. For

nosocomial infections, intravenous cefotaxime and

amikacin were used while awaiting culture results.

Intravenous vancomycin would replace cefotaxime

Table 1: Clinical characteristic of neonates with nosocomial
infection

Wan Hanifah WH et al
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culture. Only the first episode of infection was

studied so that the incidence of nosocomial infection

for the year could be calculated. Babies were

excluded from the study if maternal predisposing

factors for sepsis such as premature rupture of

membranes, maternal fever, and maternal infections(urinary tract
infection, and chorioamnionitis) were

present. Mothers who had positive VDRL during

antenatal visits were also not included in the study.

The incidence of nosocomial infection was

calculated as the number of patients who developed

nosocomial infection divided by the total number

of admissions to the NICU during the year 1998.

The age of onset of infection was defined as the age

when clinical features suggestive of infection were

first detected. Death was attributed to that particular

episode of infection if it occurred within seven daysafter the
diagnosis of infection.

Data collected were analysed using the SPSS

programme, for personal computers. The Chi square

test was used to compare categorical variables and

the Mann-Whitney test used to compare continuous

variables. A p value of less than 0.05 was considered

significant.

Results

The total neonatal admissions to NICU during1998 was 561 in HKT
and 1,806 in HUSM. This

difference was probably due to different admission

policies of the two hospitals. The total number of

neonates with nosocomial infection was 30 in HKT

and 65 in HUSM giving an incidence of 5.4% and

3.6% respectively (p = 0.06). The clinical

characteristics of neonates with nosocomial infection

were as shown in Table 1.

COMPARISON OF THE PATTERN OF NOSOCOMIAL INFECTION BETWEEN THE
NEONATAL INTENSIVE CARE UNITS OF HOSPITALS KUALA TERENGGANU AND
UNIVERSITI SAINS MALAYSIA, KELANTAN

The proportion of male neonates in HKT

(60%) was similar to that in HUSM (56.9%). One

neonate in HKT had undetermined sex at the time

of infection. In HKT, the percentage of neonates

with birth weight of 1.00-1.49 kg and 2.50 kg were

similar, whereas, in HUSM most neonates had birthweight of
1.00-1.49 kg (38.5%). The proportion of

term babies with nosocomial infection was 40% in

HKT and 29.2% in HUSM (p = 0.3).

Neonates with nosocomial infection in

HUSM had significantly more risk factors than those

in HKT (Table 2).

A large number of neonates were ventilated

before developing nosocomial infection in both HKT

(63.3%) and HUSM (70.8%). All neonates in

HUSM received parenteral nutrition prior to the

onset of infection compared to only 40% in HKT.Forty seven
(72.3%) neonates in HUSM had a

central line compared to only 10 (33.3%) in HKT.

Overall all neonates in HUSM had one or more of

these risk factors compared to 73.3% of neonates

with nosocomial infection in HKT (p =
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infants discharged. Other hospitals in Malaysia have

recorded higher nosocomial infection rates, 23.8%

(5) and 47.6% (6). Omission of neonates with

repeated infections could have accounted for the

lower incidence of nosocomial infection in this

study. Comparisons of incidence rates will be moreaccurate if
all calculations were made using the total

number of live births as the denominator.

In this group of neonates with nosocomial

infection, the proportion of males was more than

females in both hospitals, concurring with other

studies (7-10). Very low birth weight infants (1.00

1.49 kg) were also noted to have more nosocomial

infections in this and other studies (1,9-11).

Most neonates in HKT (63.3%) and HUSM

(70.8%) with nosocomial infection were ventilated

before the onset of infection. This is not surprisingas the
endotracheal tube provides a portal of entry

for micro-organisms into the respiratory tract

subsequently causing systemic infection. Neonates

who were >12 hours of age at the time of intubation,

had a duration of intubation >72 hours or were re-

intubated 2 times, were shown to have a high risk

of respiratory tract colonisation(12). Neonates on

positive pressure ventilation were also exposed to

regular endotracheal suctioning which may cause

mechanical trauma to the tracheal mucosa. This

leads to defects in anatomical barriers leading to

infection. Storm demonstrated that transient

bacteraemia, without clinical signs of septicaemia,

occurred five minutes after endotracheal suctioning

(13). Therefore, endotracheal suctioning must be

considered a potential risk for the development of

systemic infection. Gentle endotracheal suctioning

must be performed whenever necessary and at 4 to

6 hours intervals if necessary. Other studies in

Malaysia also showed a high percentage of

organisms isolated was similar. Klebsiella

pneumoniae (33.3%) and Klebsiella aerogenes

(24.6%) were the most common organisms isolated

in neonates with nosocomial infection in HKT and

HUSM, respectively. Candida sepsis however was

detected only in HUSM (7.7%).In HKT the organisms isolated were
tested

for sensitivity to cefotaxime, ceftazidime, amikacin,

gentamicin, netilmicin and imipenem. Out of 10

Klebsiella pneumoniae isolates, 90% were resistant

to cefotaxime, 90% to ceftazidime, 60% to amikacin,

50% to gentamicin, and 90% to netilmicin. All

Klebsiella pneumoniae isolates were sensitive to

imipenem. The only isolate of Pseudomonas

aeruginosa was sensitive to all antibiotics tested and

the only isolate ofEscherichia coli was resistant to

cefotaxime, ceftazidime and netilmicin.In HUSM the bacterial
isolates were tested

for sensitivity to piperacillin, amikacin, gentamicin

and imipenem. Out of 16 Klebsiella aerogenes

isolates 56% was resistant to piperacillin, 19% to

amikacin, 25% to gentamicin and 6.3% to imipenem.

There were 2 Pseudomonas aeruginosa and 2

Escherichia coli isolates. Except for one

Escherichia coli isolate all were sensitive to the

antibiotics tested. Except for one isolate ofKlebsiella

aerogenes all gram negative bacteria were sensitive

to imipenem.

Discussion

In this study, the incidence of nosocomial

infection in NICU HKT (5.4%) was not significantly

higher than in HUSM (3.6%). Reports in the

literature have used different denominators for

calculating infection rates, including the number of

live births, length of stay in nurseries or number of

Table 3: Age at onset of nosocomial infectionAge at onset of
infection

(days)HUSM

%

40

41.5

10.8

7.7

0

100

n

26

27

7

5

0

65

HKT

%

43.3

36.7

6.7

10

3.3

100

n

13

11

2

3

1

30

3 - 7

8 - 14

15 - 21

22 - 28

> 28

Total
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nosocomial infection in ventilated neonates; 72%

in Queen Elizabeth Hospital in Sabah (9) and 57.9%

in Hospital USM in Kelantan (3).

All neonates with nosocomial infection in

HUSM and 40% in HKT had received parenteral

nutrition before the onset of infection. The higherproportion of
neonates receiving parenteral nutrition

in HUSM was probably due to different unit policies.

As a routine, parenteral nutrition was administered

to all patients admitted to NICU in HUSM before

starting enteral feeding. In HKT however, parenteral

nutrition was not a routine and the total number of

patients who received parenteral nutrition was

limited to five neonates at any time. The relationship

between parenteral nutrition and infection is well

established, especially if a central line was used

because it is in direct contact with the centralcirculation.
Sepsis associated with parenteral

nutrition has been reported to be as high as 45% in

neonates and children (14). In a recent study, an

incidence of 3.6 infections per hundred days of total

parenteral nutrition use was reported (15).

The percentage of neonates with nosocomial

sepsis who also had a central line was higher in

HUSM (72.3%) compared to HKT (33.3%). In

previous studies the prevalence of umbilical catheter

related sepsis varied from 3% to 16% (16-19). All

the central lines used in HKT were umbilical vein

or umbilical artery catheters. Besides the umbilical

route, central venous lines were also inserted via

the femoral vein or internal jugular vein in HUSM.

The association between infection and the number

of lines per patient could not be determined as the

number of lines per patient was not counted in this

study. Umbilical arterial or venous catheters provide

a convenient intravenous access in sick neonates.

However, these catheters carry a high risk of

bacteraemia in vulnerable neonates. The risk for

catheter related sepsis from umbilical arterial

catheter has been shown to be related to both verylow birth
weight and longer duration of antibiotic

therapy (16-19). Prolonged antibiotic therapy has

been shown to be associated with catheter related

sepsis, possibly because neonates on prolonged

antibiotics have a higher prevalence of resistant

organisms, or it may be just a marker for overall

severity of illness and susceptibility to infection inthese
neonates. Low birth weight and infusion of

hyperalimentation fluid were two factors which

influence the risk for catheter related sepsis in infants

with umbilical vein catheters. Blood stream infection

rate has been shown to be significantly more in those

who had central catheters in situ (15%) compared

to those without catheters (2%) (20). Wong et al

demonstrated that all patients with nosocomial

infection had an intravascular catheter but only 42%

had an umbilical catheter (9). In very low birth

weight babies however, there was no significantdifference in the
rate of late onset sepsis in those

who had or did not have an umbilical arterial catheter

[3].

Almost one third of patients with nosocomial

infection in HUSM had undergone invasive

procedures whereas, in HKT, only two neonates had

surgery. This difference was probably because

HUSM has a Paediatric Surgical Unit and all surgical

cases from the state were referred to HUSM.

The majority of first positive blood culture

occurred during the first two weeks of life in both

hospitals and the mean age at onset of infection was

similar in both hospitals. The onset of nosocomial

infection has been shown to occur at a later age in

other studies, 16.5 days (11) and 13.6 days (6). The

widespread use of antibiotic might have delayed or

masked the features of infection. The duration of

hospitalisation in neonates with nosocomial

infection may be affected by various factors. Besides

multiple episodes of infection, premature neonates

are also prone to develop complications such as

persistent ductus arteriosus, intraventricular

haemorrhage and chronic lung disease. Infants withnosocomial
infection have a longer duration of

Table 4: Duration of hospital stay of neonates with nosocomial
infection

Duration of hospital stay (days) HUSM

%

15.4

32.3

52.3

100

n

10

21

34

65

HKT

%

3.3

30

66.7

100

n

1

9

20

30

14

15 - 30

> 30

Total
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by these organisms and the number of neonates

colonised is proportional to the duration of hospital

stay. These organisms are usually transmitted from

medical personnel or contaminated patient care

items to neonates.

Compared to other studies gram positiveorganisms were still
important causative organisms

as they were the causative organisms seen in about

half of the neonates in this study. Improved survival

of premature neonates and the increasing use of

invasive procedures nowadays, has resulted in the

increasing prevalence of commensal organisms such

as Staphylococcus epidermidis and Candida. Wider

use of parenteral nutrition in HUSM could have

accounted for the high number of neonates with

candida sepsis. Among the gram positive organisms,

coagulase negative staphylococci has been reportedto be the
commonest organism isolated (20-23).

Neonates with coagulase negative staphylococci

hospitalisation (50.5 days) than non-infected babies

(14.5 days) (1). The mean length of hospital stay

was even longer in very low birth weight babies with

nosocomial infection (86 days) compared to that of

infants without infection (61 days) (21). The mean

duration of hospitalisation among very low birthweight babies
with nosocomial infection in a

previous study 3 was shorter (31.1 days) than that

in the present study. Due to limited data the reasons

for the difference in the duration of hospitalisation

among neonates in HKT and HUSM could not be

explained.

The types of gram negative organisms isolated

were similar to those in other studies. Klebsiella

peumoniae (7), Escherichia coli, Pseudomonas

aeruginosa and Acinetobacter species (3,5) were

noted to be common gram negative organisms inprevious studies.
The pharynx and gastrointestinal

tract of neonates in NICU were frequently colonised

Table 5: Types of micro organisms isolated from blood cultures
in neonates

with nosocomial

Wan Hanifah WH et al
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infection were more likely to be premature and had

central lines (24). Coagulase negative staphylococci

usually adhere to catheter surfaces and produce

extracellular substances, including slime, thus

making them inaccessible to phagocytes and

antibiotics. Exposure to intravenous lipid emulsions,and the
duration in which the non-umbilical central

venous catheters were left in-situ had a clear linear

relationship with coagulase negative staphylococci

infection (25). Fleer et al showed that contaminated

total parenteral nutrition fluid was the causative

factor of many Staphylococcus epidermidis

infections in their NICU (26). Even though more

babies had invasive procedures, central lines and

parenteral nutrition in HUSM, coagulase negative

staphylococci was more commonly isolated in HKT.

Contamination of blood culture specimens couldhave affected the
results as the skin of neonates is

commonly colonised with coagulase negative

staphylococci.

In conclusion nosocomial infection is a

common problem in both hospitals and the incidence

and mortality rate of nosocomial infection in HKT

and HUSM were similar. Except for more frequent

predisposing factors for infection in HUSM, and a

longer duration of hospital stay among neonates in

HKT, the clinical characteristics of neonates with

nosocomial infection in both hospitals were similar.

Both gram positive and gram negative organisms

continued to be the major causative organisms in

nosocomial sepsis. The common causative

organisms Klebsiella pneumoniae and Klebsiella

aerogenes were resistant to most commonly used

antibiotics but still sensitive to imipenem. A

surveillance programme should be set up in each

hospital to allow early identification of infection in

at risk neonates. This will hopefully lead to better

infection control and to earlier treatment of

nosocomial infection in order to reduce the

morbidity and mortality.
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