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Introduction 

	 The Department of Scientific Services, Ministry of 

Health is in the process of establishing forensic DNA test-

ing for the first time in Brunei Darussalam.  If the DNA 

profile determined from samples at a crime scene matches 

that of the suspect, they may have come from the same 

person, or they might be a coincidental match between two 

persons in the population who happen to share the profile.  

The purpose of a DNA population frequency database is to 

permit statistical interpretation of  DNA profiling results to 

assess the probability of a coincidental match.  This infor-

mation determines the strength of the DNA-based forensic 

evidence in a court of law.   

	 Short tandem repeats (STR) markers are polymorphic 

DNA loci that contain a repeated nucleotide sequence with 

2 – 6 bp in length and they are the most informative PCR-

based genetic markers for attempting to individualise bio-

logical material.  Different allelic forms at each loci are 

composed of different numbers of repeats. In 1998,  the 

Federal Bureau of Investigation of the United States (FBI) 

selected 13 such STR loci as the basis for a national da-

tabase to identify criminals termed the Combined DNA 

Index System (CODIS).  A commercial kit that used multi-

plex PCR of nine of these STR markers (D3S1358, vWA, 

FGA, D8S1179, D21S11, D18S51, D5S818, D13S317, 

D7S820) in one reaction, together with size analysis of the 

PCR products by capillary electrophoresis for determining 

the different allelic forms, was selected for establishing a 

Bruneian DNA-type frequency database.

Materials and Methods 

	 Blood samples from unrelated and healthy individuals 

in Brunei Darussalam were collected from blood bank do-

nors and volunteers in the Brunei-Muara and Tutong Dis-

tricts.  The sample population consisted of 167 Malays and 

125 Chinese. The blood samples were collected as anony-

mous samples.  Clearance of the study was obtained from 

the director of the department since there was no research 

ethical review board available at the time of study. Individ-

uals who provided blood samples were asked to respond to 

a questionnaire about detailed ethnic information indicat-

ing racial pedigree over a period of 4 generations.  The cri-

terion to include individual DNA data into the nominated 

racial group was the selection only of Bruneian individuals 

who indicated greater than three-quarter heritage of that 

racial group. 

DNA-STR typing in Brunei 

Abstract 

Allele frequency data for the 9 short tandem repeat (STR) loci,  D3S1358, vWA, FGA, D8S1179, D21S11, D18S51, D5S818, D13S317, 

D7S820 were determined in the Malay and the Chinese populations in Brunei Darussalam. The combined power of discrimination using 

these loci was determined to be >0.99999999 for both the Malay and Chinese populations.  The combined power of exclusion was deter-

mined to be >0.9998 for the Malays and > 0.9999 for the Chinese. The Brunei Darussalam Malay and Chinese database for the 9 STR loci 

is therefore useful for forensic human identification and parentage testing.
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	 DNA was extracted from blood samples stained on 

FTA Cards (Whatman Bioscience, MA, USA) accord-

ing to the manufacturer’s protocol (Applied Biosystems 

AmpFlSTR® Profiler PlusTM User’s Manual).  Some of the 

DNA was also obtained from standardized 1mm punch out 

blood samples stained on Ultrastain Cards (Whatman Bio-

science, MA, USA) using the Chelex (Bio-Rad, CA, USA) 

extraction protocol [1].  The extracted DNA was amplified 

directly using the AmpFlSTR® Profiler PlusTM Amplifica-

tion Kits (Applied Biosystems, Foster City, USA) on a 

GeneAmp 9700 PCR system (Applied Biosystems, Foster 

City, USA) as described by the manufacturer’s instruction.  

The analysis of the amplified PCR product was performed 

on the ABI Prism 310 Genetic Analyzer (Applied Biosys-

tems, Foster City, USA).  The identification of the alleles 

was analyzed using the GeneScan (Version 3.1.2) and 

Genotyper (Version 2.5) software (Applied Biosystems, 

Foster City USA). 

	 Allele designations were determined by comparison 

of the sample fragments with those of the allelic ladders.  

The frequency of each allele for each locus was calculated 

from the numbers of each genotype in the sample set.  In 

other words, allele frequency determination was made by 

 

Allele	 D3S1358	 vWA	 FGA	 D8S1179	 D21S11	 D18S51	 D5S818	 D13S317	 D7S820

									       

7	 -	 -	 -	 -	 -	 -	 0.0060	 0.0030	 0.0060

8	 -	 -	 -	 -	 -	 -	 0.0090	 0.2515	 0.2066

9	 -	 -	 -	 0.0030	 -	 0.0030	 0.0509	 0.0958	 0.0509

10	 -	 -	 -	 0.0659	 -	 0.0030	 0.3024	 0.1467	 0.2275

11	 -	 -	 -	 0.1617	 -	 0.0060	 0.2275	 0.3024	 0.3533

12	 -	 -	 -	 0.0808	 -	 0.0659	 0.2844	 0.1796	 0.1347

13	 -	 -	 -	 0.2395	 -	 0.0689	 0.1078	 0.0150	 0.0150

14	 0.0180	 0.1677	 -	 0.1856	 -	 0.1976	 0.0090	 0.0060	 0.0060

15	 0.2665	 0.1018	 -	 0.1677	 -	 0.3174	 0.0030	 -	 -

16	 0.3323	 0.1317	 -	 0.0928	 -	 0.1258	 -	 -	 -

17	 0.3054	 0.2335	 -	 0.0030	 -	 0.0659	 -	 -	 -

<18	 -	 -	 -	 -	 -	 -	 -	 -	 -

18	 0.0719	 0.2784	 0.0180	 -	 -	 0.0449	 -	 -	 -

19	 0.0060	 0.0778	 0.0629	 -	 -	 0.0539	 -	 -	 -

Table 1. Observed STR allele frequencies for the 9 STR loci for Brunei Darussalam Malay population (N=167) 

the gene count method [2], which does not require any 

assumption regarding population substructure.  Unbiased 

estimates of expected heterozygosity were computed [3].   

Possible divergence from Hardy-Weinberg Equilibrium 

was tested by calculating the unbiased estimate of the ex-

pected homozygote/heterozygote frequencies [3-5] and 

the exact test [6], based on 2000 shuffling experiments.  

An inter-class correlation criterion for two-locus associa-

tions was used for detecting disequilibrium between the 

STR loci [7].  The power of discrimination and power of 

exclusion were performed as described by Fisher [8]. The 

computer programme to perform these tests was developed 

by R. Chakraborty (Department of Environmental Health, 

University of Cincinnati, Ohio, USA, http://cgi.uc.edu/). 

Results and Discussion

	 The frequency distributions of the observed allele for 

the 9 short tandem repeat (STR) loci and other forensic 

related statistics for the Malay and Chinese populations in 

Brunei Darussalam are shown in Tables 1 and 2 respec-

tively.
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19.2	 -	 -	 0.0030	 -	 -	 -	 -	 -	 -

20	 -	 0.0090	 0.0299	 -	 -	 0.0150	 -	 -	 -

20.2	 -	 -	 0.0030	 -	 -	 -	 -	 -	 -

21	 -	 -	 0.1946	 -	 -	 0.0180	 -	 -	 -

21.2	 -	 -	 0.0030	 -	 -	 -	 -	 -	 -

22	 -	 -	 0.1767	 -	 -	 -	 -	 -	 -

22.2	 -	 -	 0.0180	 -	 -	 -	 -	 -	 -

23	 -	 -	 0.1737	 -	 -	 0.0030	 -	 -	 -

23.2	 -	 -	 0.0060	 -	 -	 -	 -	 -	 -

24	 -	 -	 0.1228	 -	 -	 0.0060	 -	 -	 -

24.2	 -	 -	 0.0030	 -	 -	 -	 -	 -	 -

25	 -	 -	 0.0838	 -	 0.0030	 0.0060	 -	 -	 -

25.2	 -	 -	 0.0090	 -	 -	 -	 -	 -	 -

26	 -	 -	 0.0569	 -	 -	 -	 -	 -	 -

26.2	 -	 -	 0.0030	 -	 -	 -	 -	 -	 -

27	 -	 -	 0.0240	 -	 -	 -	 -	 -	 -

28 	 -	 -	 0.0090	 -	 0.0450	 -	 -	 -	 -

28.2	 -	 -	 -	 -	 0.0030	 -	 -	 -	 -

29	 -	 -	 -	 -	 0.2275	 -	 -	 -	 -

30	 -	 -	 -	 -	 0.2305	 -	 -	 -	 -

30.2	 -	 -	 -	 -	 0.0270	 -	 -	 -	 -

31	 -	 -	 -	 -	 0.1856	 -	 -	 -	 -

31.2	 -	 -	 -	 -	 0.0569	 -	 -	 -	 -

32	 -	 -	 -	 -	 0.0419	 -	 -	 -	 -

32.2	 -	 -	 -	 -	 0.1198	 -	 -	 -	 -

33	 -	 -	 -	 -	 0.0030	 -	 -	 -	 -

33.2	 -	 -	 -	 -	 0.0449	 -	 -	 -	 -

34	 -	 -	 -	 -	 0.0030	 -	 -	 -	 -

34.2	 -	 -	 -	 -	 0.0060	 -	 -	 -	 -

35.2	 -	 -	 -	 -	 0.0030	 -	 -	 -	 -

									       

H (obs)	 0.234	 0.192	 0.156	 0.210	 0.144	 0.144	 0.198	 0.257	 0.257

H (exp)	 0.278	 0.192	 0.128	 0.163	 0.161	 0.172	 0.236	 0.216	 0.238

P	 0.746	 0.360	 0.734	 0.489	 0.479	 0.963	 0.701	 0.435	 0.479

PD	 0.856	 0.929	 0.968	 0.950	 0.950	 0.949	 0.894	 0.919	 0.905

PE	 0.466	 0.617	 0.739	 0.668	 0.677	 0.668	 0.539	 0.574	 0.541

H (obs): observed homozygosity ; 

H (exp): expected homozygosity ; 

P: P-value of the exact tests for Hardy-Weinberg equilibrium ; 

PD: power of discrimination ; 

PE: probability of excluding paternity. 

DNA-STR typing in Brunei 
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Table 2. Observed STR allele frequencies for the 9 STR loci for Brunei Darussalam Chinese population (N=125) 

Allele	 D3S1358	 vWA	 FGA	 D8S1179	 D21S11	 D18S51	 D5S818	 D13S317	 D7S820

									       

7	 -	 -	 -	 -	 -	 -	 0.0320	 -	 0.0080

8	 -	 -	 -	 -	 -	 -	 0.0160	 0.2800	 0.1320

9	 -	 -	 -	 -	 -	 -	 0.0680	 0.1280	 0.0800

10	 -	 -	 -	 0.1320	 -	 0.0040	 0.2040	 0.1520	 0.1400

11	 -	 -	 -	 0.0960	 -	 0.0040	 0.3120	 0.2640	 0.3800

12	 -	 -	 -	 0.1640	 -	 0.0520	 0.2120	 0.1120	 0.2160

13	 -	 -	 -	 0.2280	 -	 0.1720	 0.1560	 0.0520	 0.0360

14	 0.0320	 0.2680	 -	 0.1720	 -	 0.1800	 -	 0.0120	 0.0080

15	 0.3560	 0.0320	 -	 0.1480	 -	 0.1800	 -	 -	 -

16	 0.2800	 0.1240	 -	 0.0440	 -	 0.1480	 -	 -	 -

17	 0.2640	 0.2800	 -	 0.0160	 -	 0.0800	 -	 -	 -

<18	 -	 -	 0.0040	 -	 -	 -	 -	 -	 -

18	 0.0640	 0.1880	 0.0560	 -	 -	 0.0480	 -	 -	 -

19	 0.0040	 0.0880	 0.0400	 -	 -	 0.0640	 -	 -	 -

19.2	 -	 -	 -	 -	 -	 -	 -	 -	 -

20	 -	 0.0200	 0.0840	 -	 -	 0.0200	 -	 -	 -

20.2	 -	 -	 -	 -	 -	 -	 -	 -	 -

21	 -	 -	 0.1240	 -	 -	 0.0160	 -	 -	 -

21.2	 -	 -	 0.0040	 -	 -	 -	 -	 -	 -

22	 -	 -	 0.1560	 -	 -	 0.0280	 -	 -	 -

22.2	 -	 -	 0.0040	 -	 -	 -	 -	 -	 -

23	 -	 -	 0.2160	 -	 -	 0.0040	 -	 -	 -

23.2	 -	 -	 -	 -	 -	 -	 -	 -	 -

24	 -	 -	 0.1400	 -	 -	 -	 -	 -	 -

24.2	 -	 -	 0.0080	 -	 -	 -	 -	 -	 -

25	 -	 -	 0.0920	 -	 -	 -	 -	 -	 -

25.2	 -	 -	 -	 -	 -	 -	 -	 -	 -

26	 -	 -	 0.0520	 -	 -	 -	 -	 -	 -

26.2	 -	 -	 0.0160	 -	 -	 -	 -	 -	 -

27	 -	 -	 0.0040	 -	 -	 -	 -	 -	 -

28 	 -	 -	 -	 -	 0.0680	 -	 -	 -	 -

28.2	 -	 -	 -	 -	 0.0040	 -	 -	 -	 -

29	 -	 -	 -	 -	 0.2360	 -	 -	 -	 -

30	 -	 -	 -	 -	 0.2640	 -	 -	 -	 -

30.2	 -	 -	 -	 -	 -	 -	 -	 -	 -

31	 -	 -	 -	 -	 0.0960	 -	 -	 -	 -

31.2	 -	 -	 -	 -	 0.0760	 -	 -	 -	 -

32	 -	 -	 -	 -	 0.0160	 -	 -	 -	 -

32.2	 -	 -	 -	 -	 0.1560	 -	 -	 -	 -

33	 -	 -	 -	 -	 0.0080	 -	 -	 -	 -

33.2	 -	 -	 -	 -	 0.0560	 -	 -	 -	 -

34	 -	 -	 -	 -	 -	 -	 -	 -	 -
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34.2	 -	 -	 -	 -	 0.0200	 -	 -	 -	 -

35.2	 -	 -	 -	 -	 -	 -	 -	 -	 -

									       

H (obs)	 0.232	 0.216	 0.112	 0.216	 0.128	 0.168	 0.200	 0.200	 0.240

H (exp)	 0.277	 0.207	 0.126	 0.156	 0.170	 0.130	 0.211	 0.200	 0.233

P	 0.282	 0.961	 0.508	 0.510	 0.362	 0.598	 0.706	 0.764	 0.181

PD	 0.860	 0.920	 0.962	 0.952	 0.931	 0.964	 0.918	 0.927	 0.908

PE	 0.469	 0.589	 0.741	 0.679	 0.661	 0.733	 0.582	 0.603	 0.559

H (obs): observed homozygosity ; 

H (exp): expected homozygosity ; 

P: P-value of the exact tests for Hardy-Weinberg equilibrium ; 

PD: power of discrimination ; 

PE: probability of excluding paternity. 

	 None of the 9 loci were found to deviate significantly 

from Hardy-Weinberg expectations. The overall results 

of the statistical analysis suggest that the allele frequency 

data in the Malay and Chinese populations are reasonable 

and valid for estimating the rarity of a multiple loci pro-

file.   

	 The inter-class correlation test analysis [7, 8] per-

formed to detect any correlations between alleles used 9 

loci for pair-wise comparisons in both the Malay and the 

Chinese population database.  For each sample popula-

tion, there were a total of 36 pair-wise comparisons per-

formed.  For the Malay database, the number of significant 

departures was one observation (2.8%), which is D18S51/

D5S818 (p = 0.033). The number of observed departures 

for the Malay dataset is no more than would be expect-

ed by chance.  For the Chinese database, there were four 

significant departures (11.1%), namely vWA/813S317 (p 

= 0.48), vWA/D7S820 (p = 0.019), FGA/D8S1179 (p = 

0.027) and D8S1179/D13S317 (p = 0.020).  The number 

observed in the Chinese dataset is higher than expected.  

However, after Bonferroni correction (9), these departures 

were no longer significant.  The combined power of dis-

crimination was > 0.99999999 for both the Malay and Chi-

nese populations. The combined power of exclusion was  

> 0.9998 for the Malay population and > 0.9999 for the 

Chinese population.

	 To further assess the reliability of the Malay and Chi-

nese population data in Brunei Darussalam, the allele fre-

quencies were compared using an RXC test [10, 11] with 

other similar populations [12, 13].  The commonly occur-

ring alleles are the same in the respective population com-

parisons. There were no significant differences.

	 In conclusion the results suggest that the database 

based on the 9 STR loci established for the Malay and Chi-

nese populations in Brunei Darussalam has the requisite 

discriminative ability for use in forensic human identifica-

tion and for establishing parentage. The complete data set 

is available to any interested researcher upon request from 

the corresponding author.
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Abstract

Traditional vaccines for human use are based on live attenuated or avirulent organisms, killed organisms or inactivated toxoids. Advances 

in molecular biology and immunology within the past 30 years have led to the development of a new generation of vaccines such as the 

hepatitis B vaccine and polysaccharide – protein conjugate vaccine against encapsulating bacteria. An exciting prospect that promises to 

extend the scope of vaccines from infectious diseases to include cancer, is the use of recombinant viruses as vectors to deliver foreign 

proteins for immunisation. This article provides an overview, and a perspective, of the state–of- art in the field of viral vector vaccines in 

relation to human diseases.
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1. Introduction

	 The discovery of antibiotics and vaccination are per-

haps two of the most important medical advances that 

have led to increased human longevity in recent times. The 

successful global vaccination campaign against smallpox 

has eradicated this ancient scourge of mankind, and is a 

good example of vaccination saving millions of lives [1]. 

A related procedure, known as variolation, which is the 

deliberate inoculation with material from the dried scabs 

or pus from smallpox survivors, had been practiced for 

more than 1000 years as a means of inducing immunity 

to smallpox in China, Egypt and India. Variolation had a 

high incidence of failure in the sense that many recipients 

succumbed to a smallpox infection caused by the inocu-

late. However, it was Edward Jenner (1749-1823) who 

ushered in the modern era of vaccines when he showed 

that inoculation with cowpox virus (Vaccinia) did not 

cause fatalities, and successfully prevented a subsequent 

infection with the closely-related smallpox virus (Variola). 

Louis Pasteur (1822-1895) coined the term vaccination to 

honour Jenner’s finding. Pasteur himself worked on the 

development of several vaccines, including those for an-

thrax, cholera and rabies. Since that time, vaccines have 

been used widely to prevent many other human diseases, 

including diphtheria, tetanus, whooping cough, polio and 

tuberculosis. Until recently, the so-called traditional vac-

cines for these bacterial and viral diseases have relied on 

the use of killed pathogens, avirulent or attenuated strains 

of pathogens, or chemically inactivated toxoids to induce 

protective immunity against the disease-causing organ-

isms. The protection is mediated through vaccination in-

ducing the formation of memory B and T lymphocytes that 

specifically recognise relevant antigens of the pathogen.  

	 Advances in molecular biology over the past 30 years 

however have opened the possibility that pure proteins de-

rived from pathogenic organisms, that are produced by re-

combinant DNA technology in bacteria and yeasts, can be 

used for vaccination. The first application of this approach 

was the development in 1986 of a vaccine against hepati-

tis B based on the expression of the viral surface protein 

in the common yeast, Saccharomyces cervisiae [2]. The 

hepatitis B virus (HBV) surface protein, which assembles 

as virus-like particles [2], is purified from yeast cultures, 

treated with formaldehyde, co-precipitated with potassium 

aluminum hydroxide adjuvant, and delivered intra-muscu-

larly for vaccination. The hepatitis B vaccine has proved 

to be safe and highly effective, and is now routinely used 

in most countries. Recombinant coat proteins from human 

Viral vector vaccines 
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papilloma viruses (HPV) that similarly form virus-like 

particles in yeast are the basis for two recently licensed 

HPV vaccines for the prevention of cervical cancer and 

genetic warts [3].

	 Advances in fundamental immunology have also given 

rise to some novel improvements on traditional vaccines. 

An example is the development of vaccines based on con-

jugating bacterial polysaccharides to protein carriers that 

provide T helper cell epitopes, to stimulate IgG antibody 

formation and memory antibody responses against carbo-

hydrate antigens. This approach has been effective against 

encapsulated bacteria such as Haemophilus influenzae type 

b (Hib), Streptococcus pneumoniae (pneumococci) and 

Neisseria meningitidis (meningococci) [reviewed in 4].

	 Even more recently, the use of recombinant non-patho-

genic viruses carrying heterologous proteins derived from 

pathogens for vaccination has been considered to offer 

great potential. Such vaccines are termed viral vector vac-

cines and have become the subject of intense investiga-

tion in many laboratories. The perceived strength of this 

approach lies in the use of a live viral infection to engage 

pathogen-pattern recognizing receptors of the innate im-

mune system and concurrently elicit an adaptive immune 

response to specific pathogen proteins. Because they mim-

ic natural pathogen infections, viral vector vaccines do not 

require adjuvants, such as aluminium hydroxide, for elicit-

ing a strong immune response. This article provides a per-

spective and an overview of current trends in the field of 

viral vector vaccines, and their potential use in preventing 

human diseases.

2. Types of viral vectors for vaccines

	 Many different viruses are being developed as vec-

tors for vaccines. They are either harmless viruses causing 

self-limiting, mild infections or viruses that have been at-

tenuated through genetic modifications to ensure that they 

are not virulent to the host. Adenoviruses and the modi-

fied Vaccinia Ankara virus (MVA) are two popular vectors 

for experimental vaccine development. Indeed a seminal 

discovery in this field was the demonstration that foreign 

genes could be cloned and expressed in the Vaccinia virus 

without interfering with its replication [5, 6]. Lentiviruses 

(Retroviridae), adeno-associated viruses, vesicular stoma-

titis virus, herpes viruses, reovirus, cytomegalovirus, and 

measles virus are additional examples of  the many types of 

viruses that are in the advanced stages of laboratory evalu-

ation or actually in clinical trials for use as viral vector 

vaccines. In the veterinary field, vectors such as the viruses 

causing fowlpox, Newcastle disease, canine distemper and 

Venezuelan equine encephalitis, are also being developed 

for use in vaccines. 

	 Specific tropism for tissues and cell types are impor-

tant properties of the viral vectors that are used for tar-

geting specific tissue sites for generating protective im-

munity. For example, reovirus can target microfold or M 

cells in mucosal epithelia to generate mucosal immunity 

[7], and specific adenoviral strains also locate to the gut 

[8]. Lentiviral vectors have the advantage that they can in-

fect non-dividing cells [9]. Some other properties of the 

viral vectors also provide important considerations for de-

veloping vaccines. These include the sites of integration 

into chromosomal DNA (in the case of lentiviruses and 

adeno-associated viruses), the robustness of the anti-viral 

immune response, pre-existing immunity to the virus in 

the human populations, and the relative ability to elicit the 

different arms of an effector immune response (e.g. anti-

bodies vs helper T cells vs cytotoxic T cells). Too strong an 

immune response to viral vector antigens during a primary 

immunisation, or pre-existing immunity to the virus in a 

population, can diminish the efficacy of immunisation by 

the reducing viral replication.

3. Overcoming the problem of immunity to viral vector 

antigens limiting viral replication

	 Generation of immunity to viral antigens, that limit 

the use of boosting immunisations, can be overcome in a 

number of ways. One approach is to use bacterial plasmid 

DNA expressing the immunizing protein to prime the im-

mune response before boosting with the recombinant viral 

vector. This approach, termed the prime-boost method, has 

been widely used in developing experimental malaria vac-

cines [10]. Another way is to use different viral vectors 

for the primary immunisation and subsequent boosting im-

munisations, and is also being trialed in experimental ma-

laria vaccines [10]. The availability of a platform of differ-
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ent adenoviruses that do not show strong immunological 

cross-reactions is an advantage in this regard. Adenoviral 

isolates from chimpanzees, which do not normally infect 

humans, are also available for use as viral vectors for hu-

man immunisation where pre-existing immunity to human 

adenoviruses in the target population is a problem.

4. Vaccination against cancer

	 The recombinant HBV and HPV vaccines, by prevent-

ing the corresponding viral infections, are able to reduce the 

incidence of liver and cervical cancer respectively.  In this 

sense such vaccines may be considered to fall into the com-

mon category of prophylactic vaccines. However viral vector 

vaccines offer the potential for the therapy of a range of al-

ready established cancers i.e. they can constitute therapeutic 

vaccines. Advances in the field of therapeutic cancer vaccines 

are closely linked to the development of successful protocols 

for gene therapy, e.g. for severe combined immunodeficiency 

caused by adenosine deaminase deficiency [11]. Lentiviruses 

are particularly advantageous in this respect as they are able 

to transfect non-dividing cells, are relatively non-oncogenic 

and are able to stably express a large number of heterologous 

gene inserts [9]. Genes for T cell receptors that react with the 

melanoma-specific protein MART-1, and from patients who 

show good immune-control of melanoma, have been isolated 

and then transfected via lentiviruses for subsequent expres-

sion in CD4+ T cells. The transfected T cells show cytolytic 

and cytokine producing effector functions that are potentially 

useful in clinical immunotherapy of melanoma [12, 13]. The 

immunotherapy procedure can be enhanced by technical 

variations such as using the lentiviral vector to express ad-

ditional immune-enhancing molecules, e.g. cytokines like 

interleukin-15 to expand memory T cell populations.

	 Advanced tumours have undergone many genetic 

changes that subvert the host immune system [14, 15] and 

therefore for immunotherapy to be most effective, it has 

to be performed after resection of the tumour and radio/

chemo-therapy to reduce the tumour burden. 

	 Removal of autologous antigen presenting cells (APC) 

from the patient, their transfection ex vivo with viral vec-

tors expressing tumour specific antigens (or tumour-specif-

ic epitopes) and expansion of autologous tumour-specific 

T cells ex vivo before introduction back into the patients, 

are other approaches that are being investigated in the field 

of cancer immunotherapy. Recombinant MVA or fowlpox 

viruses are being used to deliver tumour-specific antigens 

to APC, together with molecules that increase the efficacy 

of antigen presentation to T cells such as CD80 and CD54. 

Advances in this approach to treat cancer have recently 

been reviewed [16]. The United States Food and Drug 

Administration have not yet licensed a therapeutic cancer 

vaccine based on viral vector delivery. However, at least 

two viral vector products are believed to be in phase III 

licensure trials for renal and cervical cancers, supported by 

major pharmaceutical companies.

5. Vaccination against infectious diseases

	 There is considerable interest in using viral vectors to 

vaccinate against biological warfare agents such Bacillus 

anthracis and a variety of common infectious diseases. 

As described below, clinical trials have been performed 

against human immunodeficiency virus (HIV), Plasmodi-

um falciparum (Pf) malaria, Mycobacterium tuberculosis 

and Japanese encephalitis virus among other pathogens. 

5.1 Vaccination against zoonotic diseases

	 Viral vector vaccines are already on the market for 

animal use in preventing zoonotic and veterinary diseases. 

For example, an avian influenza-fowlpox recombinant is 

widely used in Asia to prevent H5N1 in chickens [17] and 

a MVA-based influenza vaccine aiming at cross-strain pro-

tection in humans and fowl is entering clinical trials.

 

	 Inactivated whole virus vaccine is effective against foot 

and mouth disease (FMD) but does not permit distinction 

between infected and immunised animals, which is neces-

sary in countries where the disease is not endemic but oc-

casional imported outbreaks are possible. Similar consid-

erations apply to bovine tuberculosis in the UK. Therefore 

attempts are being made to develop viral vector vaccines 

against these diseases that do not suffer from such a disad-

vantage. Viral vector vaccines based on adenovirus 5 for 

FMD [18] and MVA against bovine tuberculosis [19] are 

being developed for use in the UK and the USA. 

Viral vector vaccines
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	 An MVA-based recombinant vaccine against rabies, 

used in bait, has proved superior to attenuated rabies viral 

vaccines, and has been used in many countries to eliminate 

rabies from wild foxes that form the principal rabies reser-

voir among land animals [20]. 

5.2 HIV

	 Lentivirus has been used to transfect the genes for a 

broadly neutralising anti-HIV monoclonal antibody into 

haemopoietic stems cells that are then matured into B cells 

and plasma cells producing that antibody [21]. This is an 

approach that helps overcome the difficulty of generat-

ing cross-reactive and neutralizing anti-HIV antibodies 

through immunisation. A prime–boost approach has been 

used with naked plasmid DNA (engineered to express the 

relevant HIV proteins) followed by recombinant MVA in a 

number of laboratories in the USA and Europe with good 

safety profile, cytokine producing CD4+ and CD8+ T cell 

responses and antibodies that bind to the native envelope 

protein of the virus. Replication competent but attenuated 

strains of other viruses, including adenovirus are being 

used in the HIV field [reviewed in 22].

	 A major drawback in this field was the recent, highly 

publicized failure of Merck’s Phase 2 HIV vaccine trial 

which was based on adenovirus strain 5 and was funded 

partly by the National Institutes of Health of the USA [23]. 

The vaccine was meant to elicit broadly-protective cell 

mediated immune responses in the vaccinees. Adenovi-

rus strain 5 (Ad5) is a human virus and there is significant 

pre-existing immunity in human populations. Prior stud-

ies in monkey models had shown that the vaccine gener-

ated good protective immunity.  However the trial went 

ahead despite the knowledge of pre-existing immunity 

in human populations because it was felt that the vaccine 

would overcome this and still elicit significant protective 

immune responses against HIV antigens. Furthermore, in 

sub-Saharan Africa, where an HIV vaccine is most needed, 

>80% of persons are estimated to have been exposed to 

Ad5 [23]. The trial was halted when no protection was ob-

served and when vaccinated volunteers with high levels of 

Ad5 immunity were shown to have a greater propensity to 

become infected with HIV than unvaccinated controls.  A 

tendency for the vaccine to protect was however seen in 

those vaccinated persons with low levels of immunity to 

adenovirus. The cause for possibly enhanced HIV infectiv-

ity in persons with higher  levels of pre-existing antibodies 

to Ad5 is not clear but recent in vitro studies with dendritic 

cell and T cell co-cultures show that Ad5-antibody im-

mune complexes activate the dendritic cells and increase 

HIV infection of the cells [24].

	 Recently it was demonstrated that colorectal immu-

nisation with a recombinant adenovirus carrying herpes 

simplex virus-2 (HSV-2) glycoprotein B was able to 

protect mice against a lethal rectal or vaginal challenge 

with HSV-2 [25]. This finding suggests that a similar 

approach may be successful against HIV.

5.3 Malaria

	 The most advanced vaccine against malaria, that is 

currently undergoing Phase 3 trials, is based on the re-

combinant Plasmodium falciparum circumsporozoite 

protein produced in yeast in fusion with the hepatitis B 

virus surface antigen as virus like particles. This vaccine 

is termed RTS, S. When this vaccine is administered 

with the best available adjuvant licensed for human use, 

protection against severe falciparum malaria approach-

es about 50% [26]. There are also several other malaria 

vaccines under pre-clinical development [reviewed 

recently in 27]. My own laboratory has investigated 

the use of the food grade bacteria, Lactococcus lactis, 

Lactobacillus reuteri and Lb. salivarius, as vectors for 

experimental mucosal immunisation of laboratory ani-

mals using a P. falciparum merozoite surface antigen 

with promising results [28, 29]. We have also examined 

the use of a recombinant plant virus, cowpea mosaic 

virus, to immunise animals with peptide epitopes based 

on a different P. falciparum merozoite surface antigen, 

but the results showed that the immune response to the 

virus-specific antigens was too highly dominant for the 

method to be useful for human vaccination against ma-

laria [30]. 

	 However viral vector vaccines based on MVA and 

adenovirus either used alone or in combined prime-

boost strategies with plasmid DNA, are also in clinical 

trials. These vaccines are based on proteins located on 



11

the surfaces of sporozoites and merozoites, and are de-

signed to elicit effector T cells as well as antibodies [10, 

31]. 

5.4 Tuberculosis

	 While BCG protects against disseminated tuberculo-

sis (TB) in young children living in non-endemic coun-

tries, its efficacy in TB-endemic areas and in adults is 

in doubt. Based on successful tests in mice and guinea 

pigs as well as cattle, and encouraging early clinical 

trials [19], clinical Phase 3 trials using MVA or adeno-

virus expressing the protective bacterial antigen myco-

lyl transferase, to enhance BCG -induced immunity in 

Africa, are being planned. 

5.5 Japanese encephalitis

	 The live attenuated yellow fever virus (YFV) vaccine 

has a long record of efficacy and safe use in human popu-

lations with several hundred millions already vaccinated 

with it [32]. Efforts are therefore underway to insert genes 

from other flaviviruses into the YFV to generate chimaeric 

viruses that can be used for vaccination. An effective vac-

cine against Japanese encephalitis (JE) using this approach 

is of particular value due to shortcomings of the existing 

inactivated and attenuated JE virus vaccines. Based on en-

couraging pre-clinical trial results [33], it is expected that a 

chimaeric YF-JE vaccine will be licensed soon for human 

use. 

6. Licensing and safety issues with viral vector 

vaccines

	 The production and use of viral vector vaccines entail 

manufacturing challenges, especially to ensure low cost 

supply for less affluent countries and livestock markets, 

safety issues relating to the use of live viruses on a large 

scale, and environmental issues related to their release or 

shedding in urine and faeces. The genetic stability of at-

tenuated viruses used for vaccination has to be carefully 

monitored. The production of recombinant, replication de-

fective, viruses for immunisation involves packaging reac-

tions where helper plasmids coding for critical viral pro-

teins that are missing from the attenuated viral vector are 

utilised. Recombination between these to generate replica-

tion competent virus is possible and requires appropriate 

safeguards. There is also the possibility that the attenuated 

or replication defective viral vector can recombine with 

naturally circulating virus strains to yield  virulent viruses. 

Insertion of the virus sequence into host DNA, however 

rare, can cause insertional mutagenesis leading to cancer. 

These potential hazards depend on the nature of the vector 

virus and can be mitigated in a number of ways. 

	 Additionally, the use of the same viral vector, say ad-

enovirus 5, for delivering vaccines against TB, HIV and 

malaria in countries where all three diseases are co-en-

demic, will raise issues regarding anti-vector immunity 

interfering with vaccine efficacy. The use of different viral 

vectors or vector strains is expected to avoid this problem. 

Some of the safety issues with viral vector vaccines have 

been highlighted recently by the preliminary stoppage of a 

Phase IIb efficacy trial of Merck’s adenovirus 5-based vac-

cine for HIV [23].  The failure of this vaccine is attributed 

to the high levels of natural immunity in the vaccinees to 

the adenovirus 5 vector. This drawback may be overcome 

by using an adenovirus strain for which there is little hu-

man immunity, e.g. a chimpanzee adenovirus.

7. Conclusions

	 The development of effective and safe vaccines for hu-

man use is always a lengthy process, inevitably accom-

panied by pitfalls. With further advances in the relevant 

molecular biosciences and technology, it can however be 

safely predicted that viral vector vaccines will eventually 

become useful components of our prophylactic armoury 

against a variety of serious infectious diseases of humans 

and animals. Virally delivered therapeutic vaccines against 

cancer are also likely to contribute in a major way to the 

successful remediation of many forms of human cancers 

where the traditional treatment methods of surgical exci-

sion, chemotherapy and radiotherapy are only partially 

successful. 

Viral vector vaccines 
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1. Introduction

	  Dyspepsia is a commonly encountered gastrointestinal 

complaint both in the primary care and hospital settings. It 

utilizes a significant proportion of the health care resourc-

es. Dyspepsia is defined as an abdominal discomfort that 

is centered in the upper abdomen [1-3]. Definitions of dys-

pepsia vary between different guidelines. In the guidelines 

published by the British Gastroenterology Society and the 

Canadian Dyspepsia Working Group, dyspepsia included 

‘ulcer-like’, ‘reflux-like’ and ‘dysmotility-like’ dyspeptic 

symptoms [4, 5]. The American Gastroenterology As-

sociation guideline and the Rome II Consensus exclude 

‘reflux-like’ dyspeptic symptoms as part of dyspepsia and 

categorized it under gastro-oesopageal reflux disorders [3, 

6]. 

	 Generally, symptoms arising from the stomach, lower 

oesophagus, biliary tract, liver and pancreas may be  de-

scribed as dyspepsia. Functional or non-ulcer dyspepsia is 

a chronic relapsing condition, accounting for upto 60% of 

patients with dyspepsia [6], and is a major cause of absen-

teeism [7]. Management begins with a thorough history to 

localize the possible causes. Warning symptoms and fam-

ily history of malignancies are important in deciding when 

to initiate investigations. Use of anti-secretory, antacids, 

pro-kinetics, eradication of Helicobacter pylori infection 

and avoidance of precipitating agents such as non steroidal 

anti-inflammatory drugs (NSAIDs) is currently the stan-

dard practice [4-5, 8].

2. Prevalence of dysypesia

2.1 World perspectives

 

	 Dyspepsia is a common complaint for consultation, 

representing 5% of all primary care physician visits [9]. 

The estimated prevalence rate of uninvestigated dyspepsia 

ranges from 10-40% with less than half seeking medical 

care [10]. A phone interview study done in Hong Kong, 

Uninvestigated dyspepsia in Brunei Darussalam

Vui Heng Chong, 

Gastroenterology Unit, Department of Medicine, 
Raja Isteri Pengiran Anak Saleha (RIPAS) Hospital, Bandar Seri Begawan BA 1710
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Dyspepsia is a common gastrointestinal complaint both in the primary care and hospital settings. It is defined as an abdominal discom-
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showed that the prevalence of uninvestigated dyspepsia 

was 18.4% [11]. In the Southeast Asian region, a study 

done in Singapore showed that uninvestigated dyspepsia 

was much lower, with an overall prevalence rate of 7.9% 

[12]. Chinese to have a slightly higher prevalence of 8.1% 

compared to the Malays (7.3%) and the Indians (7.5%). 

This difference may represent a real difference in prev-

alence, as it is widely recognised that the cultural back-

ground may influence presentation and health seeking be-

havior.

2.2 Negara Brunei Darussalam perspective

	 Dyspepsia has been referred to as ‘oorri’, ‘dugal’, ‘in-

digestion’ or ‘gastric’ in the local setting. The prevalence 

of uninvestigated dyspepsia among the general public 

based on a questionnaire study done locally was 16.8%, 

being higher among females than males. It is also higher 

in patients with underlying chronic disorders such as end-

stage renal failure patients undergoing regular hemodi-

alysis (34.9%) and rheumatology patients (48%) [13,14]. 

The overall prevalence of gastrointestinal symptoms in the 

general populations is shown in Table 1. Dyspepsia rep-

resents the leading indications for upper gastrointestinal 

endoscopy at 59.6 % in our institution, in agreement with 

published data [5, 15].

Table 1. Prevalence of gastrointestinal symptoms among 

the public in Brunei Darussalam

______________________________________________

	 Symptoms	 Prevalence

	 Nausea	 10.6%

	 Vomiting	   1.5%

	 Dysphagia	   0.3%

	 Odynophagia	   1.2%

	 Heartburn	   8.7%

	 Early satiety	 13.5%

	 Dyspepsia	 16.8%

	 Abdominal bloating	 11.4%

______________________________________________

Questionnaire study (n=506)

3. Causes of dyspepsia

	 The causes of dyspepsia can be divided into organic 

(structural) and non-organic. For majority of the patients 

(60%), the underlying cause is often not found despite ex-

tensive investigations and such patients are often labeled 

as suffering from non-ulcer dyspepsia or functional dys-

pepsia [5]. This is best defined by the Rome II Consensus 

for functional gastrointestinal disorders, Table 2 [3]. The 

organic causes include peptic ulcer diseases (H. pylori or 

non-H. pylori related), malignant processes of the upper 

digestive tracts and disorders of the lower oesophagus, bil-

iary tract, pancreas and liver. The pathophysiology of non-

ulcer dyspepsia remains poorly defined, however sensory 

and motor disorders of the stomach and duodenum appear 

to be a have a major role in at least a subset of patients [16, 

17]. It is important to consider and assess for the presence 

additional gastrointestinal symptoms as overlapping and 

clustering are reported to be common, particularly in those 

with functional dyspepsia [18-21].

Table 2. Rome II Criteria for non-ulcer or functional 

dypepsia (1999)

______________________________________________

At least 12 weeks, this need not be consecutive, within 

the preceding 12 months of:

	 • Persistent or recurrent dyspepsia (pain or 

	    discomfort centered in the upper abdomen); and

	 • No evidence of organic disease (including at upper 

	    endoscopy) that is likely to explain symptoms; and

	 • No evidence that dyspepsia is exclusively relieved 

	    by defecation or associated with the onset of a 		

	    change in stool frequency or stool form 

	    (i.e. not irritable bowel syndrome).

______________________________________________

	 In Brunei Darussalam, patients who were evaluated for 

dyspepsia in the year 2003, 71.3% had normal  findings or 

gastritis/duodenitis on endoscopy, representing the subset 

that probably had functional or non-ulcer dyspepsia. Re-

flux disease was seen in 19.3% and peptic ulcer disease 

in 12.8%. Not surprisingly, the underlying causes of dys-

pepsia are often the main drive to the current management 

strategies [5, 22].
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4. Management of dyspesia

4.1 Uninvestigated Dyspepsia

	 The current management strategies include prompt en-

doscopy, the ‘test and treat’ strategy for H. pylori and trial 

of empiric anti-secretory therapy [23]. Due to the com-

plex interplay of the numerous causes, there is currently 

no single treatment approach that provides a constant and 

consistent relief of the dyspeptic symptoms. 

	 Patients with alarming symptoms should undergo 

prompt endoscopy in addition to initiating empiric therapy. 

A list of such danger symptoms is shown in Table 3. En-

doscopy is usually performed without sedation and this is 

well accepted in our local setting [24]. The issue regarding 

when to refer for endoscopy has been a matter of debate. 

Lowering the age of consideration will increase the refer-

ral rate and health care cost, making this very unattractive 

and not cost-effective. This is particularly true in countries 

where cost of investigations represent major issues. The 

age consideration needs to be taken into account especially 

in countries with high gastric cancer rate. Hence, certain 

cases need to be evaluated on a case by case basis depend-

ing on the clinical presentations, risk factors such as strong 

family history of bowel cancers and warning symptoms.

Table 3. Danger symptoms that should prompt immediate 

evaluation

______________________________________________

	 • symptoms onset at age > 45 years old *, 

	 • weight loss, 

	 • recurrent vomiting, 

	 • dysphagia, 

	 • gastrointestinal bleeding, 

	 • anaemia, 

	 • family history of gastric cancer, 

	 • abnormal findings on clinical examinations, and

	 • persistence of symptoms despite appropriate 

	    therapies

______________________________________________

*Variable depending on other risk factors and history of 

   malignancy

 	 The presence of additional overlapping or clustering 

of symptoms should be managed accordingly depending 

on the nature of these symptoms. Additional investigations 

such as colonoscopy and radiological imaging of the pan-

creatico-hepatobiliary system may need to be carried out. 

4.2 General measures and advice

	 Often dyspepsia is associated with irregular meals 

and consumptions of food that may predispose to onset 

of symptoms (such as heartburn with sour food). Types of 

food or lifestyle habits that may predispose to or lead to a 

worsening of dyspepsia are listed in Table 4. Modifications 

of eating habits and avoidance of certain food or medi-

cations may help relieve symptoms without ever needing 

any medications. Often these symptoms resolve spontane-

ously when the precipitants are avoided. Use of over the 

counter medications such as NSAIDs, salicylate based 

medications, traditional medications or even medications 

prescribed from other clinics, should always be enquired. 

A questionnaire study showed that the local prevalence 

rate of complementary and alternative medication (CAM) 

usage among the public was 21.1%. Therefore, it is im-

portant to inquire into CAM use as these may account for 

some of the symptoms [25]. Although many medications 

can lead to gastrointestinal disturbances, some are more 

common inducers than others. A list of commonly used 

medications that may cause dyspepsia is shown in Table 

5.

Table 4. Lifestyles and dietary habits that predispose or 

worsen dyspepsia

______________________________________________

	 • Irregular dietary habit and unhealthy dietary habit 

	   (i.e. over indulgence)

	 • Consumption of food that cause intolerance; 

	    spicy, oily, lactose, curry, fatty, etc.

	 • Smoking

	 • Alcohol

	 • Coffee

	 • Sedentary lifestyle

______________________________________________

	 Importantly, thorough explanation and reassurances 

need to be given, particularly for those with non ulcer dys-

pepsia. This will also avoid any further unnecessary inves-

tigations.
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Table 5. Medications that are associated with dypepsia

__________________________________________________________________________________________________

Over the counter (OTC) medications

	 • OTC analgesia	 NSAIDs

	 • Salicylate based medicine	 Kaki Tiga (Medicinal Powder), Kaki Tiga (Headache 	Powder), 
		  Tooprin, Three Rifles Medicated Powder, Kangda 800.

Prescribed medications

	 • Anti-platelets 	 Aspirin

	 • Cardiac medications	 Digoxin

	 • Respiratory medications	 Theophylline

	 • Antibiotics	 Tetracycline, Doxycycline, Erythromycin

	 • Analgesics	

	 • NSAIDs	 Naproxen (Naproxyn), Naproxen Sodium (Synflex), 	 	 	
		  Ibuprofen, Diclofenac (Voltaren),	
		  Indomethacin, Ketoprofen (Oruvail), Sulindac

	 • Others	 Bisphosphonate, Potassium supplement, Iron tablets

Traditional medications

	 • Traditional medications particularly those taken for musculoskeletal aches

	 • Jamu

	 • Traditional Chinese medications
__________________________________________________________________________________________________

4.3 Complementary and alternative medicine

	 Use of CAM is widely practiced by patients and it is 

important to enquire what have been taken as they may be 

the cause of patients’ complaints [26]. This similarly true 

in our local setting where CAM is used for all kind of ail-

ments either on their own or supplementary to prescribed 

medications [25]. Complementary medications can also be 

taken to treat dyspepsia, however data on their efficacy is 

lacking. A systematic review of available studies on alter-

native medicines has shown that peppermint and caraway 

have some effects on dyspepsia [27].  No comments can 

be made regarding the available CAM use for the man-

agement of gastrointestinal disorders in our local settings 

as there is no study to date that has scientifically assessed 

their use.
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placebo, pro-kinetics (Cisapride) and H2RA (Ranitidine) 

[32]. The response rates of complete relief of symptoms 

after four weeks of therapies were 24%, 4%, 8% and 11% 

for omeprazole, placebo, cisapride and ranitidine respec-

tively. Similarly, another randomized multi-centre study 

of patients with ‘ulcer-like’ and ‘reflux-like’ dyspepsia 

showed superior symptoms-relief after four weeks with 

lansoprazole compared to ranitidine (69% vs. 44%, p = 

0.001) [38]. 

4.4.4 Miscellaneous     

	 Use of sensory modulators such as tricyclic antidepres-

sant and the newer selective serotonin reuptake inhibitor 

(SSRI) have been shown to help in some of these symp-

toms, particularly the subset with non-ulcer or functional 

dyspepsia. However, before considering starting such 

treatment, exclusion of organic causes need to be done and 

therefore such group of patients needs to be referred to 

specialized unit. This group of patients represent one that 

can be quite challenging to manage and may require refer-

ral for psychological assessments, counseling and therapy 

in additional to their usual therapy for dyspepsia.

5. Overview

	 For many persons, the symptoms of dyspepsia are of 

short duration and mild and are therefore self-managed 

without ever consulting a doctor [39]. In the manage-

ment of dyspepsia, differentiating symptoms subsets as 

described seem a good and reasonable approach, enabling 

physician to prescribe the ‘appropriate’ therapy (anti-se-

cretory alone or with a pro-kinetic agents). However, the 

presence of multiple terminologies for dyspepsia may lead 

to confusion and misdiagnosis. Similarly, there is a consid-

erable overlap of symptoms presenting among the patients 

and the difference subgroups; making this approach un-

helpful in a subset of patients [40]. 

	 An empiric trial of antacid, anti-secretory (H2RA or 

proton pump inhibitors) or pro-kinetics is recommended 

before initiating any investigations particularly in those 

without warning symptoms. Patients started on a trial of 

empiric therapy should always be followed up to assess 

symptoms response, usually 4 to 8 weeks later. Follow-

4. 4 Pharmacotherapy

4.4.1 Antacids

	 Use of antacids such as magnesium hydroxide, alumi-

num hydroxide, and calcium carbonate are widely prac-

ticed either prescribed or self-medicated. Clinical trials 

have generally not shown significant benefits from antac-

ids [28, 29]. However, due to their availability, low cost 

and relatively few side effects, use of antacids will remain 

as part of the first line of dyspepsia management. 

4.4.2 Pro-kinetics

	 Studies on the use of pro-kinetics have produced mixed 

results. Pro-kinetics agents have been shown to be more 

effective than placebo in the management of dyspepsia and 

comparable to histamine-2-receptors antagonists (H2RA)  

[29]. However, others have shown no benefit of cisapride 

over placebo [30, 31]. Pro-kinetics may be useful for the 

management of ‘dysmotility-like’ dyspepsia, which mani-

fest with symptoms of nausea, vomiting, bloating and ear-

ly satiety. Currently the options of pro-kinetics (Domperi-

done and Metaclopramide) are limited with the withdrawal 

of cisapride from the market due to the association with 

fatal arrhythmias.

4.4.3 Anti-secretory medications

Histamine-2-receptor antagonists

	 H2RA medications are widely used for treatment of 

dyspepsia and have been shown to be superior to placebo 

and comparable to pro-kinetics for the treatment of dys-

pepsia [29, 32]. These agents are effective in the treatment 

of reflux disease and peptic ulcer diseases [33, 34]. Studies 

comparing H2RA to proton pump inhibitors have shown 

mixed results but evidences favour the later particularly, 

in those with ‘ulcer-like’ or ‘reflux-like’ dyspepsia [29, 32, 

35-37].

Proton pump inhibitors

	 Potent acid suppression medications particularly the 

proton pump inhibitors have been shown to be useful in 

the management of dyspepsia regardless of the sub di-

vision of symptoms. Proton pump inhibitors although 

costing slightly more, have been shown to be superior to 
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up within this time period is recommended because it is 

unlikely that an early (and hence curable) gastric cancer 

would progress to advanced cancer within one to two 

months of presentation [5]. Patients who symptoms persist 

or improve only slightly should be evaluated further with 

routine blood tests (full blood count, erythrocyte sedimen-

tation rate and liver function tests), faecal occult blood, ul-

trasound of the abdomen and upper gastrointestinal study 

(endoscopy or barium study).

	 Often, the question of how long to maintain patients 

on their medications is debated. Currently, there is no rec-

ommendation as to duration of treatment. Although, use 

of anti-secretory therapies with H2RA and proton pump 

inhibitors have been shown to be safe up to ten years of 

consumption, it is advisable to stop the medications if 

symptoms have already settled. Taking acid suppression 

medications on an as required basis has been recommend-

ed to reduce unnecessary consumption and reduce health 

care cost. However, patients need to be followed up and 

educated on their condition and treatment regime. Patients 

who require regular analgesics should try alternatives such 

as non-NSAIDs analgesics (distalgesics) if possible and the 

duration of treatment kept to a minimal. Co-prescription of 

anti-secretory medications is an alternative strategy.

	 In Brunei Darussalam, the endoscopy unit provides 

an open access referral for endoscopy in patients who re-

quire this investigation. Rapid urease tests for H. pylori 

are routinely done for patients regardless of the indications 

for endoscopy. H. pylori is the main cause of peptic ulcer 

diseases and is a recognised cause of malignancies such 

as gastric cancer and mucosa-associated lymphoid tissue l 

(MALT) lymphoma [41, 42]. Eradication of this infection 

has been shown to reduce peptic ulcer recurrence. Our lo-

cal prevalence is currently around 25% [15]. The rates are 

higher among the expatriates and the indigenous groups. 

Among Bruneian expatriates; the Nepalese have the high-

est prevalence [15, 43].  

	 Association with non-ulcer or functional dyspepsia is 

not well established and studies looking at treatment re-

sponses of non-ulcer or functional dyspepsia with H. py-

lori eradications have shown mixed results. Generally due 

to the association of H. pylori with significant diseases, 

it is our policy to give eradication therapy if H. pylori is 

positive. As the only mean available to detect H. pylori in 

the local setting is with gastric biopsies for rapid urease 

test or histology, patients need to be referred. Serology for 

H. pylori can be done but require special arrangements. 

Some private clinics can do these tests (serology and urea 

breath test) as part of the investigations that are available 

to them. Positive serology indicates exposure to the organ-

ism but not necessary active infections whereas, a positive 

urea breath-test would indicate active infection. Another 

alternative method for evaluating the upper gastrointesti-

nal tract is by barium contrast study. However this is only 

recommended if patients refuse endoscopic evaluations.

Table 6. List of available medications in Brunei Darussalam
______________________________________________

Antacids

	 • Evilene Forte Suspension *, Mucaine 	

	   Gel, Gaviscon Tablet/Liquid, Hydrogel Tablet *, 	

	   Bismag, Gelusil Plus, Wiselin, Wiselin Plus, Alucid 	

	   Suspension Antacid Gel Plus, Cenvite, Actal, Actal 

	   plus, Victor Antacid, Wiselin Victor, Fullcon’s 		

	   Antacid,Velat-u Stomach tablet, Sure-lin Stomach 	

	   tablet

Pro-kinetics

	 • Domperidone (Motilium)*,  

	    Metaclopramide (Maxolon)*

Acid Suppression Medications

Histamine -2- receptors antagonist

	 •Ranitidine *

Proton pump inhibitor

	 •Omeprazole, Esomeprazole (Nexium)**

______________________________________________

* Medications available in peripheral clinics

** Available on name patient basis in government hospital/ also 

available in JPMC medical centre

OTC antacids (aluminum, magnesium, calcium carbonate and 

semithicone based antacids) available in certain shops

Uninvestigated dypepsia in Brunei 
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Uninvestigated Dyspepsia 

 

Clinical history and examinations  

Assess medications taken (prescribed, OTC or CAM) 

 

Warning symptoms 

  

Negative          Positive 

 

Dietary and behaviors modifications            Evaluations or referral 

Trial of pharmacotherapy           Routine bloods (FBC, LFT,  

Antacids                         Amylase) and +/- FOB (optional) 

Pro-kinetics                                       Endoscopy *  

  - Domperidone, metaclopramide                  H. pylori testing 
A

cid suppression    

                  - Ranitidine, omeprazole (proton pump inhibitors)   

   

    

      Re-evaluate in 4-8 weeks ** 

 

Settle            No response/ lack of response 

 

Discharge or follow-up- medications on as required basis 

Figure 1. Algorithm for management of uninvestigated dyspepsia

	 In our local setting, the empirical therapy represents a 

trial of anti-secretory therapy (H2RA or proton pump in-

hibitors) with or without antacids. Available medications 

for treatment of dyspepsia are listed in Table 6. 

	 Prompt referral for endoscopy is always indicated if 

there are any warning symptoms, no response to empiric 

treatment or concern of serious underlying pathologies. 

A proposed simple algorithm for the management of un-

investigated dyspepsia in the peripheral clinic setting is 

shown in Figure 1.

	 In conclusion, uninvestigated dyspepsia remains a 

problem commonly encountered in our daily practice and 

OTC- Over the counter
* Endoscopy represents an important part of evaluation and referral should be prompt if any warning symptoms or failure to response to 
   empirical therapy

** evaluate sooner if there is concern
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need to be managed appropriately. Functional or non-ulcer 

dyspepsia represents the main subset of uninvestigated 

dyspepsia and their management can be challenging. Em-

pirical therapies are recommended especially for those who 

do not have any warning symptoms; however they should 

be monitored for treatment responses. Patient should un-

dergo prompt endoscopy if there is no response to empiric 

therapies or if there are warning symptoms. It is hope that 

this review will give guidance to the front line physicians 

on the management of uninvestigated dyspepsia that they 

come across in their daily practice.
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_____________________________________________________________________________________________________________

Abstract

Dyspepsia is a frequent gastrointestinal complaint and a common reason for endoscopy. This study assessed the spectrum of findings 

among patients referred for endoscopy, particularly those with dyspepsia. All patients referred for endoscopy (n = 2,066) for the first time 

over a two year period in at RIPAS hospital in Brunei Darussalam were retrospectively reviewed. Dyspepsia represented the commonest 

indication (53.3%). Patients with dyspepsia were younger compared to the non-dyspepsia group (44 ± 16.1 vs. 50.3 ± 18.7 years old, 

P<0.001). The commonest findings were gastritis/duodentitis (41.8%), normal findings (26.9%), peptic ulcer disease (9.9%) and isolated 

oesophagitis (6.4%).  Malignancies accounted for 0.8% (gastric, n = 8 and oesophagus, n = 1). The prevalence of Helicobacter Pylori (H. 

pylori) infection among this group was 27.5% being higher in male patients (P<0.001). Among all indications, the H. pylori prevalence 

was 26.2%, also higher in male patients (P<0.001). Sixty-four percent of patients with peptic ulcer disease did not have dyspepsia as 

the main complaint. Prevalence of H. pylori among peptic ulcer disease were lower than expected; duodenal ulcer (45%), gastric ulcer 

(40.0%) and gastric/duodenal ulcers (33.3%). Overall, malignancies were detected in 1.3% (oesophagus, n = 5, and stomach, n = 21 

[adenocarcinoma, n = 19 and lymphoma, n = 2]). Sixty-two percent of gastric malignancies (n = 13/21) did not have dyspepsia as a main 

complaint. However, all had warning symptoms. In conclusion, endoscopic findings among Bruneian patients with dyspepsia are compa-

rable to published findings. However, only a third of gastric malignancies had dyspepsia. The prevalence rates of H. pylori among those 

with peptic ulcer diseases are lower that expected, probably due to overall declining prevalence of this infection.

Keywords: Brunei, dyspepsia, endoscopy, Helicobacter pylori, peptic ulcer disease
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1. Introduction 

	 Dyspepsia is one of the commonest gastrointestinal 

(GI) complaints encountered in the daily clinical practice 

and represents a significant burden on the health care sys-

tem [1-3].  This occurs despite a large proportion of pa-

tients with dyspepsia that self-medicate and do not present 

for evaluations [4]. Endoscopy is an important tool in the 

evaluation of dyspepsia and is recommended, particularly 

for those patients who are over the age of 45 with new on-

set symptoms, non-response to empiric therapies or pres-

ence of warning symptoms [5-7]. Endoscopy is the most 

effective investigation as it allows direct visualisation of 

the upper GI tract, sampling and testing for Helicobacter 

pylori infection and also permits therapies to be instituted 

if required, particularly for GI bleeding. 

      It is useful to have the background knowledge of the 

spectrum of findings amongst this group of patient as pub-

lished data is scarce. This will greatly help in assessing 

which patients are likely to need endoscopy or require ur-

gent endoscopy as the number of referred cases is likely 

to increase. The knowledge will also make a change in 

the spectrum of findings to be detected as the spectrum 

of gastrointestinal disorders changes, particularly with the 

declining prevalence of H. pylori infection. The aim of the 

present study was to characterize the findings amongst pa-

tients referred for endoscopy, particularly those with dys-

pepsia.

V. H. Chong / Brunei Darussalam J Health  Volume 3, 2008
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en as any retrosternal burning chest pain with or without 

radiation up ward or regurgitation.

	 Findings were considered significant if they were; pep-

tic ulcer disease (PUD) either active or healed, presence 

of bleeding, neoplasms (benign or malignant), portal hy-

pertensions related findings, significant reflux oesophagi-

tis (Los Angeles Classification grade C and D, shown in 

Table 1 [8], vascular malformations or infections related 

pathologies such as Candidiasis. 

Table 1. Los Angeles classification for endoscopic reflux 

oesophagitis (LA Classification)

______________________________________________

  Grades	 Definition

______________________________________________

      A	 One mucosal break less than 5 mm in length

      B	 One or more mucosal break more than 5 mm 	

	 in lengths

      C	 Mucosal breaks that cover up to less than 	

	 75% of the circumference

      

       D            Complicated reflux oesophagitis 

	 (> 75% circumference/ ulceration/stricture)

______________________________________________

2.5 Statistics

	 Data were coded and entered into the SPSS (SPSS 

Version 10.0, Chicago, IL, USA) for analysis. The Chi-

squared or Fisher’s Exact tests were used for categorical 

variables. The Student’s t-test and ANOVA were used for 

comparisons of continuous variables. Findings were con-

sidered significant for p values < 0.05.

3. Results

	 During this period, dyspepsia represents the common-

est indication for referral for endoscopy accounting for 

53.3% of all procedures. The indications for endoscopy 

are shown in Table 2. 

Endoscopy and dyspepsia

2. Methods

2.1 Setting

	 The Endoscopy Unit in the local setting, is the main unit 

that provides endoscopic services to three (Brunei-Muara, 

Tutong and Temburong districts) of the four districts in 

Negara Brunei Darussalam. The other district (Kuala Be-

lait) has a small unit within in the district general hospital. 

The Endoscopy Unit serves a population of approximately 

294,400. The unit has an open access referral systems for 

upper GI endoscopy and lists are performed daily in the 

morning. The waiting time for endoscopy averages two to 

three days.

2.2 Procedures

	 Endoscopy was carried as per normal routine with topi-

cal anaesthesia. We only use intravenous sedations if pa-

tients requested or patients were very anxiously and likely 

to undergo repeat procedures. During the procedure, we 

routinely obtain antral or body biopsies for H. pylori test-

ing with either rapid urease test (CLOTest, Delta West Ltd, 

Bentley, West Australia) or histology (Half Gram stain) or 

both. A positive test was taken as either test or both test 

being positive.

2.3 Patients

	 All patients who had undergone endoscopy over a 

twenty four months period (January 2003 to December 

2004) were identified from the endoscopic register. During 

this two years period, there were 2,530 upper GI endosco-

pies performed. Repeat endoscopies or patients who previ-

ously had endoscopy or incomplete/missing records were 

excluded. Only patients who had undergone endoscopy for 

all indications for the first time (n = 2,066) were evalu-

ated.

2.4 Definitions

	 Dyspepsia was taken as any abdominal discomfort that 

is centred in the epigastrium. All subtypes of dyspepsia 

such as ‘ulcer like’, ‘heartburn like’ or ‘dysmotility like’ 

were categorized as one. Gastroesophageal reflux was tak-
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Table 3. Demographic of patients with dyspepsia compared to other indications
__________________________________________________________________________________________________

		  Dyspepsia 	    Non-dyspepsia	 P value
		  (n = 1,101)               	  (n = 965)	
__________________________________________________________________________________________________	
							     
			 

Age (yrs)		  44.6 ± 16.1	 50.3 ± 18.7	 <0.001

Gender 
  	 Male	 540 (49.1)	 476 (49.3)	 ns

Race
	 Malay 	 782 (71.0)	 739 (76.6)	 ns

 	 Chinese	 135 (12.3)	 126 (13.1)	 ns

  	 Indigenous	 43 (3.9)	 33 (3.4)	 ns

  	 Others	 141 (12.8)             	 67 (7.0)	 < 0.05
							     
__________________________________________________________________________________

Age expressed in mean and standard deviation
Gender and ethnic breakdown expressed in absolute and percentage (bracket)
ns: non significant (P > 0.05)
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Table 2. Indications for endoscopy (n = 2,066)

______________________________________________	

Indications	          n (%)

______________________________________________	

				  

Dyspepsia	 1,101 (53.3)

Gastrointestinal bleeding	    263 (12.7)

Evaluation of anaemia	    263 (12.7)

Heartburn	    166 (8.0)

Vomiting	      67 (3.2)

Dysphagia	      41 (1.9)	

Weight loss	      33 (1.6)

Loss of appetite	      19 (0.9)

Others 	    120 (5.8)

______________________________________________	

3.1 Patients with dyspepsia

	 The mean age of patients with dyspepsia was 44.6 ± 

16.1 years. There was no difference between the genders 

(male: female, 45.5 ± 16.0 vs. 43.8 ± 16.3 yrs old, p = 

0.072). The commonest findings encountered were; gastri-

tis/duodentitis (41.8%), oesophagitis/gastritis/duodenitis 

(10.8%), PUD (9.9%) and isolated oesophagitis (6.4%).  

Endoscopy was normal in 26.9%.

	

	 Significantly more male patients had more significant 

findings and H. pylori infection (33.2% vs. 22.2%, p < 

0.001). These significant findings were reflux oesophagitis 

(21.6% vs. 13.0%, p < 0.001) and PUD (13.1% vs. 6.8%, 

p < 0.001). Female had significantly more normal findings 

(34.8% vs. 18.5%, p < 0.001). All three cases of Barrett’s 

detected were in male patients.

	 The dyspepsia group was significantly younger and 

there were more expatriate population. Demographic of 

patients with dyspepsia is shown in Table 3.
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The spectrum of endoscopic findings is shown in Table 4. 

Table 4. Endoscopic findings among patients with or without dyspepsia

__________________________________________________________________________________________________

		  Dyspepsia 	 Non-dyspepsia	 Overall 
		  (n = 1,101) 	 (n = 965)	 (n = 2,066)
  	  	   n (%)	 n (%)	   n (%)	

__________________________________________________________________________________________________

Findings	

Normal		    296 (26.9)	 210 (21.8)	   506 (24.5)

Gastritis/Duodenitis	  	   579 (52.6)	  402 (41.6)	   981 (47.5)
	
Oesophagitis	  	   210 (19.1)	 187 (19.4)	   397 (19.2)

 	 Grade A/B	   204 (18.5)	 172 (17.8)	   376 (18.2)

	 Grade C/D	     6 (0.5)	 15 (1.6)	   21 (1.0)

Peptic ulcer disease		  110 (9.9)	 196 (20.3)	   305 (14.8)

  	 GU	   27 (2.5)	 72 (7.4)	   99 (4.8)

  	 DU	   72 (6.5)	 100 (10.4)	 172 (8.3)

  	 DU/GU	   11 (1.0)	 24 (2.5)	   35 (1.7)

Malignancies		      9 (0.8)	 17 (1.8)	   26 (1.3)

  	 Oesophageal	     1 (0.1)	   4 (0.4)	     5 (0.2)

   	 Gastric	     8 (0.7)	 13 (1.4)	   21 (1.0)
						      		
__________________________________________________________________________________________________

GU: Gastric ulcer, DU; Duodenal ulcer
Oesophagitis based on LA classification: Grade A/B (mild) and Grade C/D (severe)

Endoscopy and dyspepsia

	 The prevalence of H. pylori infection amongst this 

group was 28.1%. Male patients had higher incidence of 

significant findings (p < 0.001) and H. pylori infection 

rates (p < 0.001). The prevalence of H. pylori infection 

was significantly less in the older age group (> 40 yrs, 

31.4% vs. 25.3%,  p = 0.032).  Overall significant findings 

were  seen in 13.7% with a trend towards significance in 

the > 40 years old group (11.9% vs. 16.1%, p = 0.054). 

3.2 Overall indications

	 Among all indications, the H. pylori prevalence was 

26.2%. This was significantly higher in male patients. 

Overall, there were 306 patients (14.7%) with evidence of 

peptic ulcer diseases. However, 64% (n = 196) of patients 

with endoscopic evidence of PUD did not have dyspepsia 

listed as the main complaint. The main presentations of 

patients with endoscopic evidence of PUD listed in the re-

quest are shown in Table 5.
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Table 5. Main presentations of patients with endoscopic peptic ulcer diseases (n = 306)

__________________________________________________________________________________
	 GU (n = 99)   	  DU (n = 172)    	 GU/DU(n = 35)	
	  n (%)	  n (%)	  n (%)			 
						    
Dyspepsia	    27 (27.3)	    72 (41.9)	    11 (31.4)
Evaluation of anaemia	    25 (25.2)	  17 (9.9)	      5 (14.3)
Gastrointestinal bleeding	    36 (36.4)	    66 (38.4)	    18 (51.4)
Reflux symptoms	    3 (3.0)	    4 (2.3)	 0 (0)
Loss of appetite	 0 (0)	    2 (1.2)	 0 (0)
Weight loss	    1 (1.0)	    4 (2.3)	 0 (0)
Vomiting	    1 (1.0)	    2 (1.2)	 0 (0)
Dysphagia	    3 (3.0)	 0 (0)	 0 (0)
Others	    3 (3.0)	    5 (2.9)           	    1 (2.9)	 		

GU: Gastric ulcer, DU; Duodenal ulcer

Table 6. Details of patients with malignancies

     		  Oesophageal (n = 5)        	 Gastric (n = 21)
		    n (%)	  n (%)			 
						    
Median Age (yrs) **        	       66 (54-86) 	      67 (32-83)

Male	                   	    2 (40)	    15 (68.2)

Indication for endoscopy
   	 Dysphagia	    4 (80)	 0 (0)

  	 Dyspepsia	    1 (20)	      8 (38.1)

   	 Anaemia/blood loss	  0 (0)	      6 (28.6)

    	 Gastrointestinal bleed    	  0 (0)	    2 (9.5)

  	 Loss of weight	  0 (0)	    2 (9.5)

   	 Loss of appetite	  0 (0)	    1 (4.8)

   	 Others                         	  0 (0)	       2 (9.5) *
							     
* Evaluation of liver metastasis (n = 1) and epigastric mass (n = 1)
** Age expressed in median and range due to small number of patients

	 Off the patients with PUD, only 216 (70.5%) had H. 

pylori testing done at initial endoscopy. The prevalence 

rates of H. pylori among PUD were; GU 40% (n = 24/60), 

DU 45% (n = 61/135) and GU/DU 33.3% (n = 7/21). 

	 Overall, malignancies were detected in 26 patients (oe-
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sophagus [n = 5], and stomach [n = 21; adenocarcinoma [n 

= 19] and lymphoma [n = two]). Two patients were young-

er than 45 years old. Eighty percent with oesophageal car-

cinoma presented with dysphagia. Sixty-two percent of 

patients with gastric malignancies did not have dyspepsia 

as a main complaint. However, all had warning features at 

presentations. Patients’ details are shown in Table 6.
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Discussion

	 In the Brunei  setting, dyspepsia represented the most 

common indication for endoscopy and the spectrums of 

findings are comparable to published findings [9, 10]. 

Majority of the findings consisted mainly of non-specific 

gastritis and duodenitis. No abnormal finding was seen 

in 26.9% of procedures. These findings, approximately 

72% represented the subset of patients who will be cat-

egorized as non-ulcer dyspepsia or functional dyspepsia 

[11]. The overall spectrum of indications for referral for 

endoscopy is also comparable to other endoscopic studies. 

Importantly, the overall ethnic breakdown of the patients 

is consistent with the national breakdown and hence the 

results obtained can be assumed to be representative of the 

population. 

	 Patient with dyspepsia were significantly younger than 

their non-dyspepsia counterpart. There were also signifi-

cantly more expatriates in the dyspepsia group. One pos-

sible reason for this is that the expatriate group is usually 

of reasonable health and unlikely to have any significant 

health problems. They would have had compulsory medi-

cal screening before being employed. Furthermore, those 

with significant medical problems were likely to have had 

their investigations and treatment back in their homeland.

Endoscopic reflux oesophagitis is also very common 

among Bruneian patients with dyspepsia (19.2%). How-

ever majority were mild consisting of LA grade A and B 

oesophagitis. Interestingly, this is more than the findings 

of a questionnaire study done locally where the prevalence 

of reflux disorders among control was reported to be 9.5% 

[12]. This suggests that a proportion of these patients were 

only mildly symptomatic or asymptomatic with their gas-

tro-oesophageal reflux disorders.

	 The main aim of endoscopy is to assess for significant 

causes of dyspepsia such as peptic ulcer diseases, malig-

nancies, portal hypertension related or significant reflux 

diseases (LA classification grade C and D). This was 

seen in approximately 15% of patients. Duodenal ulcers 

were more common than gastric ulcer. Dyspepsia, anae-

mia and suspected gastrointestinal bleeding accounted for 

majority of indications among those found to have PUD. 

However, the study also showed that a small proportion of 

those with PUD had unexpected indications such as dys-

phagia. An important finding is that only a third of patients 

with PUD had dyspepsia as their main complaint, indicat-

ing that a large proportion were at risk of adverse PUD 

events without any typical symptoms. They may present 

with complications of PUD such as gastrointestinal bleed-

ing, perforation or gastric outlet obstruction. Fortunately, 

complicated PUD is uncommon. The large proportion of 

PUD patients not experiencing any dyspepsia may be due 

to use of NSAIDs or anti-platelets agents. These medica-

tions are known to induce ulcerations without much clini-

cal symptoms. Unfortunately, we were not able to assess 

this correlation as the data on their use were not routinely 

recorded in the endoscopic sheet.

	 Malignancies, which is the most important aspect  of 

endoscopy evaluation accounted for only 1.3% of the over-

all findings. Similar to those of PUD, a large proportion of 

patients with underlying malignancies also did not have 

dyspepsia as the main complaint. However, all the patients 

had warning symptoms at presentations. New onset dys-

pepsia, presence of anaemia or weight loss was the com-

monest indication among this group. Studies have shown 

that presence or absence of alarm symptoms have poor cor-

relations with malignancies [13-15]. Unfortunately most 

had advanced disease at diagnosis making curative therapy 

less possible. Only two patients in this study were younger 

than the age of 45 years old, the age currently taken as a cut 

off for referral for endoscopy. Hence following the interna-

tional recommendations, trial of therapy among those un-

der the age of 45 years old without any warning symptoms 

would have missed these two patients. The age threshold 

for referral for endoscopy continued to be debated [16-19]. 

Some have recommended the cut off age for uncomplicat-

ed dyspepsia for endoscopy to be increased to 55 years old. 

However, the age of prompt endoscopy also depends on 

the local incidence of upper gastrointestinal malignancies 

[14, 20]. PUD and H. pylori infection are still common in 

our local setting and it is important to identify such cases 

early and managed appropriately to avoid possible future 

complications. Hence we routinely offer endoscopy to all 

patients.

	 The prevalence of H. pylori infection is lower than pre-

viously reported. However, consistent with recent reports 

[21, 22], there is a declining trend of overall H. pylori in-

fection and also among those with PUD. This has also been 
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attributed to increasing use of NSAIDs. These findings are 

important as we need to assess for other causes of PUD, 

particularly use of NSAIDs and anti-platelets agents that 

patients may have taken without informing their doctors. 

Another explanation for the lower prevalence of H. pylori 

may be due to the fact that rapid urease tests were mostly 

used for detection. It is known that sensitivity and speci-

ficity of rapid urease tests can be poor [23].

	 In conclusion, the spectrum of findings among patients 

with dyspepsia referred for endoscopy is consistent with 

published reports. A large proportion of patients with sig-

nificant pathologies such as PUD and malignancies did 

not complaint of dyspepsia. However, all had warning 

features at presentations.

References

1. Knill-Jones RP 1991. Geographical differences in the 

prevalence of dyspepsia. Scand J Gastroenterol 182:17-24. 

2. Penston JG, Pounder RE 1996. A survey of dyspepsia in 

Great Britain. Aliment Pharmacol Ther 10:83-89.

3. Sihvo S, Hemminki E 1999. Self medication and health 

habits in the management of upper gastrointestinal symp-

toms. Patient Educ Couns 37:55-63. 

4. Furu K, Straume B. 1999. Use of antacids in a general 

population: the impact of health-related variables, lifestyle 

and sociodemographic characteristics. J Clin Epidemiol 

52:509-516.

5. Ryan J, Murkies A 2006. Diagnosis of upper gastroin-

testinal malignancy. Aust Fam Physician 35:200-201.

6. British Gastroenterology Society. North of England 

Dyspepsia Guideline Development Group. 1st August 

2004. Evidence based clinical practice guideline. Dyspep-

sia: managing dyspepsia in adults in primary care. http://

www.nice.org.uk/nicemedia/pdf/CG017fullguideline.pdf 

(accessed 29th March 2008)

7. Talley NJ, Silverstein MD, Agreus L, et al.1998. AGA 

technical review: evaluation of dyspepsia. Gastroenterol-

ogy 114: 582-595.

8. Armstrong D, Bennett JR, Blum AL, Dent J, De Dombal 

FT, Galmiche JP, et al. 1996. The endoscopic assessment 

of esophagitis: a progress report on observer agreement. 

Gastroenterology 111:85-92.

9. Wai CT, Yeoh KG, Ho KY, Kang JY, Lim SG 2002. 

Diagnostic yield of upper endoscopy in Asian patients pre-

senting with dyspepsia. Gastrointest Endosc 56:548-551.

10. Hu WH, Lam SK, Lam CL, Wong WM, Lam KF, Lai 

KC, et al. 2006. Comparison between empirical prokinet-

ics, Helicobacter test-and-treat and empirical endoscopy 

in primary-care patients presenting with dyspepsia: a one-

year study. World J Gastroenterol 12:5010-5016.

11. Tack J, Talley NJ, Camilleri M, Holtmann G, Hu P, 

Malagelada JR, et al. 2006. Functional gastroduodenal dis-

orders. Gastroenterology 130:1466-1479.

12. Chong VH, Wang CL 2008. Higher prevalence of gas-

trointestinal symptoms among patients with rheumatic dis-

orders. Singapore Med J 49:419-424.

13. Meineche-Schmidt V, Jørgensen T 2006. ‘Alarm symp-

toms’ in patients with dyspepsia: a three-year prospective 

study from general practice. Scand J Gastroenterol 37:999-

1007. 

14. Boldys H, Marek TA, Wanczura P, Matusik P, Nowak 

A 2003. Even young patients with no alarm symptoms 

should undergo endoscopy for earlier diagnosis of gastric 

cancer. Endoscopy 35:61-67.

15. Maconi G, Kurihara H, Panizzo V, Russo A, Cristaldi 

M, Marrelli D, et al. Italian Research Group for Gastric 

Cancer. 2003. Gastric cancer in young patients with no 

alarm symptoms: focus on delay in diagnosis, stage of neo-

plasm and survival. Scand J Gastroenterol 38:1249-1255.

16. Phull PS, Salmon CA, Park KG, Rapson T, Thompson 

AM, Gilbert FJ 2006. Age threshold for endoscopy and 

risk of missing upper gastrointestinal malignancy--data 

from the Scottish audit of gastric and oesophageal cancer. 

Aliment Pharmacol Ther 23:229-233.

17. Sundar N, Muraleedharan V, Pandit J, Green JT, Crim-

V. H. Chong / Brunei Darussalam J Health  Volume 3, 2008



31Endoscopy and dypepsia

mins R, Swift GL 2006. Does endoscopy diagnose early 

gastrointestinal cancer in patients with uncomplicated dys-

pepsia? Postgrad Med J 82:52-54.

18. Gillen D, McColl KE 1999. Does concern about miss-

ing malignancy justify endoscopy in uncomplicated dys-

pepsia in patients aged less than 55? Am J Gastroenterol  

94:75-79.

19. Canga C 3rd, Vakil N 2002. Upper GI malignancy, 

uncomplicated dyspepsia, and the age threshold for early 

endoscopy. Am J Gastroenterol 97:600-603.

20. Liou JM, Lin JT, Wang HP, Huang SP, Lee YC, Shun 

CT, et al. 2005. The optimal age threshold for screening 

upper endoscopy for uninvestigated dyspepsia in Taiwan, 

an area with a higher prevalence of gastric cancer in young 

adults. Gastrointest Endosc  61:819-825.

21. Wong SN, Sollano JD, Chan MM, et al. 2005. Chang-

ing trends in peptic ulcer prevalence in a tertiary care set-

ting in the Philippines: a seven-year study. J Gastroenterol 

Hepatol  20:628-632.

22. Ho KY, Chan YH, Kang JY 2005. Increasing trend of 

reflux esophagitis and decreasing trend of Helicobacter 

pylori infection in patients from a multiethnic Asian coun-

try. Am J Gastroenterol 100:1923-1928.

23. Xia HH, Wong BC 2002. Gastric biopsy-based rapid 

urease tests for the detection of Helicobacter pylori: prog-

ress, advantages and limitations. J Gastroenterol Hepatol 

17:629-632.



32

Bronchoscopic management of malignant airway obstruction in RIPAS hospital

Chee Fui Chong 1, Babu Sukumaran 2,  Zulaidi Abdul Latif  3, Mohd Syafiq Abdullah 2 

1Cardiothoracic Unit, Department of General Surgery, 
2Oncology Unit, Department of Internal Medicine,

3Critical Care Unit, Department of Anaesthesia,   
Raja Isteri Pengiran Anak Saleha (RIPAS) Hospital, Bandar Seri Begawan BA 1710, Brunei Darussalam

Abstract

Lung cancer is the leading cause of cancer deaths in the world.  Only about 25% of patients diagnosed with lung cancer are amenable to 

curative surgery. The majorities are in advances stages of the disease by the time of diagnosis and are open only to palliative treatment. 

Obstruction of major airways by such tumours occurs in 30% of cases and they often present with symptoms of dypsnoea, stridor, obstruc-

tive pneumonia and impending suffocation which can be life threatening.  Management of this group of patients can be very challenging 

and requires emergency relief of the obstruction.  We describe two cases of major airway obstruction secondary to advanced malignancies 

in Brunei Darussalam and discuss the emerging bronchoscopic therapy available to deal with this life threatening condition.
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section and airway stenting using Ultraflex self-expanding 

nitinol stents (Boston Scientific; Natick, MA), in two pa-

tients with malignant airway obstruction at RIPAS Hospi-

tal.

Case Reports

Case 1

	 In March 2007, a 78-yr old Chinese female with a past 

medical history of frontal hygroma and dementia, was ad-

mitted with to the medical ward with fever and shortness 

of breath.  Routine chest radiograph taken on admission 

showed a right mediastinal mass lesion (Figure 1a) with 

right lower lobe lung consolidation.  Computed tomogra-

phy (CT) scan confirmed right paratracheal lymphadenop-

athy measuring 5 x 3 x 3cm, extending to the level of the 

carina causing obstruction to both right upper and lower 

lobe bronchus with complete collapse of the right lower 

lobe (Figure 1b).

A CT guided FNAC of the right paratracheal mediastinal 

mass was performed which was complicated by a moder-

ate size pneumothorax. A 12ch pigtail catheter was insert-

ed under radiology guidance but this failed to resolve the 

pneumothorax and the catheter was kept for several days, 

resulting in right pleural space infection and empyema. 

   

Introduction

	 Only 20-25% of patients diagnosed with lung cancer 

are amenable to surgical resection [1].  The majority are in 

advanced stages of the disease by the time of diagnosis and 

can only be treated palliatively. Malignant airway obstruc-

tion secondary to lung cancers occurred in 30% of cases 

and can result in incapacitating and life threatening symp-

toms which requires urgent relieve of airway obstructions 

[2]. 

          

	 Conventional chemotherapy and radiotherapy have 

limited roles in the management of acute malignant airway 

obstruction.  Endobronchial therapy such as intraluminal 

brachytherapy, bronchoscopic laser resection combined 

with endobronchial stenting has evolved into an effective  

alternative therapy albeit a palliative option [3].  This form 

of bronchoscopic therapy has only recently become avail-

able in Brunei Darussalam.  We report here the first two 

cases of endobronchial therapy with diathermy tumour re-
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Figure 1. (a) Chest x-ray showing right mediastinal mass 

lesion as indicated by the white arrows, which is con-

firmed on CT scan to be a right paratracheal mass with 

multiple cystic areas (b).

	 She underwent video assist-thoracoscopic (VATs) 

decortication for the right empyema.  Although the sur-

gery was successful in resolving the empyema, the whole 

of her right lung collapsed as a result of the tumour com-

pressing on the right upper and lower lobe bronchi (Fig-

ure 1c).  A rigid bronchoscopy was carried out and con-

firmed compression of the right intermediate bronchus to 

a slit-like opening. This was successfully dilated with a 

40mm x 12mm uncovered Ultraflex self-expanding nitin-

ol bronchial stent (Boston Scientific, Natick, MA). Post 

procedural chest radiograph confirmed expansion of the 

right lung and the stent can be easily seen on the x-ray. 

She was subsequently discharged home by the first week of 

May 2007 and follow-up chest radiograph has confirmed 

patency of the stent (Figure 1d).  Flexible bronchoscopy 

was performed two weeks after discharge, which showed 

significant amount of secretion in the stent with in growth 

of bronchial tissue over the stent (Figure 1e).  She was still 

alive although house bound at her last follow-up in August 

2007.

Malignant airway obstruction

1(b)

1(a)

1(c)

Figure 1. (c)  Complete collapse of the right lung follow-

ing right VATs decortication procedure. Following endo-

bronchial stenting with a 40mm x 12mm Ultraflex self ex-

panding nitinol uncovered stent (white arrows), the right 

lung is reexpanded (d).

1(e)

Figure 1(e).  In-growth of epithelium over the uncovered 

Ultraflex nitinol stents with poor clearance of secretion.

1(d)
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urgent rigid bronchoscopy was performed on the 23rd Oc-

tober 2007 and endobronchial diathermy resection of the 

tumour was performed (Figure 2b). However due to exces-

sive bleeding and difficulty in ventilation due to air trap-

ping in the right lung, the procedure was abandoned after 

resecting only 10% of the tumour.  

	 She again underwent another rigid bronchoscopic re-

section of the tumour two days later and we were able to 

remove 80-90% of the tumour.  Histology from the first 

resection confirmed a poorly differentiated metastatic 

squamous cell carcinoma from her previous NSCLC.  Due 

to the highly malignant nature of the tumour, she under-

went 2 other bronchoscopic resections of the tumour dur-

ing a course of a month and an endobronchial Ultraflex 

self-expanding covered nitinol stent (60mm x 14mm; 

[Boston Scientific; Natick, MA]) was inserted into the 

right main bronchus on the 4th December 2007 (Figure 

2c & d).  She was extubated the next day and transferred 

to the general ward a few days later, but died in 2 days 

later from acute respiratory insufficiency and hypotension.

Case 2

	 In October 2007, a 51-yr old Chinese female with a 

past medical history of hepatitis B/C, left lower lobec-

tomy for stage 3A non small cell lung cancer (NSCLC) 

performed in September 2004, was admitted to Ward 19 at 

RIPAS Hospital with haemoptysis and dyspnoea. Follow-

ing her initial surgery, she underwent four courses of Mito-

mycin, Vinblastine, Cisplastin (MVP) chemotherapy.  She 

developed local recurrence of her disease in the mediasti-

num in December 2005, confirmed on PET scan.  She was 

treated with chemoradiation 50Gy/25# followed by three 

courses of Cis-diamminedichloroplatinum (CDDP). This 

was followed by Taxotere for three weeks. She was well 

until December 2006 when biopsy of a right supraclavicu-

lar lymph node confirmed recurrence. She again underwent 

ten courses of localized radiotherapy for the supraclavicu-

lar disease.

          

	 CT scan was performed which confirmed recurrence of 

subcarinal tumour with invasion into the right main bron-

chus and partially occluding the lumen (Figure 2a).  An 

2(a)

2(b)

2(c)

2(d)

Figure 2. (c) Covered Nitinol selft-expanding stent after 

deployment into the right main bronchus.  (d) Chest x-ray 

showing a fully expanded covered Ultraflex self-expanding 

Nitinol stent with full expansion of the right lower lobe.

Figure 2. (a)  CT scan showing recurrence of subcarina 

tumour with invasion and near total occlusion of the right 

main bronchus, (b) regrowth of the tumour 2 weeks af-

ter diathermy resection to obstruct about 60% of the right 

main bronchus lumen.
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Discussion

	 Patients presenting with large airway obstruction sec-

ondary to a malignant tumour are often unwell with symp-

toms of dypsnoea, stridor, obstructive pneumonia and im-

pending suffocation which can be life threatening as shown 

by the two cases above [2]. Primary surgical resection and 

reconstruction of the airway provides the best opportunity 

for definitive management but however majority of pa-

tients present at a very late stage when curative resection 

is no longer possible.  Palliative relief of the obstruction 

can be achieved with endobronchial therapy which is a fast 

evolving treatment aimed at achieving a patent airway and 

improvement of the quality of life for the patient [3].

	 The essential principles of endobronchial therapy for 

malignant airway obstruction have been well described by 

Mathisen and Grillo [4], which are, 1) initial resection of 

the intraluminal tracheobronchial tumour in order to re-

establish airway patency and 2) to maintain airway pat-

ency by insertion of a stent to hold the airway open and to 

inhibit further in-growth of tumour into the lumen.

          

	 Bronchoscopic intra-luminal tumour resection can be 

achieved by several modalities such as mechanical coring 

out using diathermy probe [5], which was done for our sec-

ond case, cryotherapy resection [6], photodynamic therapy 

(PDT) [7] and Nd:YAG laser ablation [8].  The latter three 

modalities are as yet not available in RIPAS Hospital.  

	 Cryotherapy is a cytotoxic method that spares collagen 

containing structures [6].  It’s mode of action is by direct 

contact effect with a cryoprobe which freezes and destroys 

the tumour cells [6].  The probe is usually inserted through 

the bronchoscope. Three cycles of freezing is usually re-

quired, each for about 20-30 seconds with a thawing period 

in between [6].  It is a safe and cost-effective therapy but 

does not bring about an immediate relieve of the airway 

obstruction.  The subsequent eschar formation from cellu-

lar necrosis may cause obstruction when it finally detaches 

from the wall [8]. 

	 Similarly PDT has also been widely applied for treat-

ment of tracheobronchial tumours.  This modality uses 

a light of certain wavelength to activate light sensitive 

photochemicals known such as hemato-porphyrins [7].  

Malignant airway obstruction 

Clinical PDT is a two-phase process.  Phase one involves 

presensitization of the tumour tissues with photosensitiz-

ers which is delivered topically or systemically.  Photo-

sensitizers are chosen for their ability to accumulate in the 

tumour tissues rather than in normal tissues.  In phase two, 

the tumour is exposed to a light of appropriate wavelength, 

usually delivered through a bronchoscope and will activate 

photosensitizers in the presence of oxygen to produce free 

oxygen radicals and other cytotoxic mediators resulting in 

direct tumour cell injury and vascular shutdown [7].  Re-

cent evidence has also shown the immune and inflamma-

tory responses to play a role in tumour cytotoxicity follow-

ing PDT [9].

	 This is a very well proven technique and is a safe and 

effective therapeutic method for advanced lung cancer 

with important endobronchial presentation [10].  How-

ever, PDT requires complex equipment and the photosen-

sitization of the patient implies increased costs and length-

ening of hospitalization.  The photo sensitizer may also 

predispose the patient’s skin to light sensitivity resulting 

in incidence of 8-28% of sunburn [10].  Furthermore, just 

like cryotherapy, a delayed result is seen rather than an im-

mediate relief of obstruction.

	 Nd:YAG laser ablation is another modality that is very 

effective and uses laser to coagulate and vaporise the tu-

mour and provide immediate relieve of the airway ob-

struction [8].  However unlike diathermy resection which 

provide a shorter mean interval between resection of 29 

days, Nd:YAG laser ablation can achieved a much longer 

duration between resection of 102 days [8].  This is be-

cause with the Nd:YAG laser, there is possibly a cytocide 

effect deep within the tumour even after resection has been 

completed [8].  However, cost of the equipment is an issue 

as well as training of staffs.

	

	 There are different types of commercially available 

airway stents, which can be subdivided into two groups, 

silicone and metal stents as shown in table one.  The sili-

cone stents such as Dumon, and Hood have flexible but 

fixed shape and have the advantage that they are easily 

removed and repositioned or changed as many times as 

possible [11,12].  They are more commonly indicated for 

the temporary relief of benign airway obstruction such as 

tracheobronchial malacia or benign strictures where they 
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can be later removed once the problem has been resolved 

[13].  Their disadvantages are that they required rigid 

bronchoscopy for placement and due to their fixed shape, 

they do not conform well to the anatomy of the airway and 

can be dislodged just as easily resulting in stent migration 

[11,12].

	 Polyflex is a newer self expanding thin wall silicone 

based stents made of polyester mesh covered with silicone 

[14].  It is more flexible than the Dumon and Hood and can 

also be folded into a much more compact size and hence 

can be delivered via a catheter. Like the other two silicone 

stents, Polyflex stents can be easily removed and repo-

sitioned.  However, because of its smooth surface, stent 

migration has been reported to occur in 100% of cases, 

particularly in cases of benign tracheobronchial stenosis 

[14].  For treatment of malignant strictures, polyflex stent 

has been proven to be more promising [15].

	 The self-expanding metal stents (Ultraflex and Wall-

stent) however are available in sterilised prepacked 8F 

catheter sheath where they are tightly compressed around 

the catheter [16]. Hence they can be easily delivered via a 

flexible bronchoscope with fluoroscopic control under lo-

cal anaesthetic agents.  Their flexibility and radial force 

provided by the struts conforms better to the airway [16].  

They come in either uncovered or covered with silicone 

rubber or polyurethane coating.  Uncovered self expanding 

metal stents are commonly used as in case one for airway 

obstruction secondary to extrinsic compression by malig-

nancy.  They have the advantage of preserving patency of 

lobar branches as well as mucociliary clearance.  Uncov-

ered stents are eventually incorporated within the airway 

wall with neoepithelization within 3 to 6 weeks after inser-

tion as shown in Figure 1e [17].

	 Covered self-expanding metal stents however are indi-

cated for treatment of malignant strictures where there is 

in-growth of tumour into the tracheobronchial lumen [16].  

However about 1cm of either ends of the covered stents 

are bare and hence neoepithelization can occurred at these 

sites.  Self-expanding metal stents have the disadvantages 

that they are permanent once neoepithelization occurs and 

removal is extremely difficult, if not impossible [17].  Ad-

justment is only possible during the early stages prior to 

full deployment but once the stents are fully expanded, 

it is difficult to adjust and fluoroscopy is required during 

placement in most cases.

	 The complications related to airways stents shown in 

Table 1, are increased sputum secretion and retention, ob-

struction of stents from sputum or in-growth of granula-

tion tissue, stent migration particularly with silicon stents 

and erosion of airways due to excessive radial force of an 

oversized self-expanding metal [11, 13-16, 18].  However, 

in cases where endobronchial stents are inserted for ma-

lignant airway obstruction such as with both our cases, 

complications may not arise as most patients succumbed 

to their malignant disease before.

	 In conclusion, endobronchial airway stenting is safe 

and effective in providing immediate albeit palliative re-

lief from malignant major airway obstruction.  Because of 

their poor prognosis, most patients succumbed to their ma-

lignant disease before any major complications arise from 

insertion of these stents. 
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Abstract

Gastrointestinal (GI) complaints have been shown to be particularly common among female and those with comorbid conditions. How-

ever these studies have mainly come from the West. The present study assesses the prevalence of GI symptoms in the Bruneian setting. 

Relatives (n = 607) visiting the wards of a referral hospital were interviewed regarding GI symptoms experienced in the past 12 months. 

Psychosomatic symptoms of depression were also enquired (anxiety, backache, depression, headache and insomnia). Overall, upper GI 

symptoms were reported by  33.4%; nausea (9.6%), vomiting (1.3%), reduced appetite (2.1%), dysphagia (0.5%), odynophagia (0.8%), 

early satiety (10.2%), heartburn (9.8%) and dyspepsia (18.8%), and lower GI symptoms in 20.1%; abdominal bloating (10.2%), abdominal 

pain (11.5%), irregular bowel habit (2.6%) and bleeding per rectum (5.6%). Female experienced significantly more dyspepsia, early sati-

ety, abdominal pain, and psychosomatic symptoms of depressions (anxiety, headache and insomnia) (all p values <0.05). Presence of any 

co-morbidity was also significantly associated with the presence of any upper (nausea, early satiety and dyspepsia) and lower GI (abdomi-

nal pain and bloating) symptoms, and psychosomatic symptoms of depression (all p values <0.05). Only a small proportion has undergone 

any endoscopic evaluations. In conclusions, GI symptoms are more common amongst female and those with any co morbid conditions. 

They also had significantly more psychosomatic symptoms of depression, suggesting functional elements to these complaints.

Keywords: abdominal pain, dyspepsia, heartburn, prevalence in Brunei

Introduction

	 Gastrointestinal (GI) complaints are one of the most 

common indications for consultations. GI complaints ac-

count for up to 10% of general practice work load in the 

United Kingdom [1]. Most are self limiting without requir-

ing any investigations. The prevalence of GI symptoms 

has been reported to be higher in females and patients with 

numerous chronic comorbid conditions [2-7]. On investi-

gations with endoscopies and radiological imaging, there 

are often the absence of any significant pathologies and 

these are considered as functional GI disorders [8, 9]. Such 

a conclusion is also supported by the fact that female have 

more psychosomatic complaints. Patients with chronic co 

morbid conditions have been shown to have higher preva-

lence of GI complaints [10-12]. 

	 Currently, there is no data available in the Bruneian 

setting. Similar to what have been reported, we hypoth-

esized that female gender and the presence of comorbid 

conditions may also be important factors associated with 

GI complaints in our local population. This cross sectional 

questionnaire study was conducted to assess the: i) preva-

lence of both upper and lower GI symptoms, ii) to assess if 

gender and the presence of any underlying comorbid con-

ditions are associated with higher prevalence of GI symp-

toms.

Methods

	 Relatives visiting the five medical wards (Wards 4, 19, 

20, 21 and 22) in the main referral hospital (RIPAS Hospi-

tal) were interviewed regarding GI symptoms experienced 

within the previous 12 months. Subjects were randomly 

approached on most working hours over a twelve month 

period. Explanations of the purpose of the survey were 

Gastrointestinal symptoms in Brunei
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given and verbal consent was obtained prior to the face 

to face interviews. Data collected included demographic 

data, background medical conditions, medications use, 

self medication, GI symptoms (nausea, vomiting, appe-

tite, early satiety, heartburn, dyspepsia, abdominal bloat-

ing, abdominal pain, bowel habit and bleeding per rectum) 

and previous experience with endoscopy. Psychosomatic 

symptoms of depressions (anxiety, backache, depression, 

headache and insomnia) were also enquired. 

	 The interviews were conducted by the author in several 

languages (Malay, English and Chinese) depending on the 

background of the persons being interviewed. Dyspepsia 

is described as an abdominal discomfort centered in the 

epigastrium. No distinctions were made to differentiate the 

type of dyspepsia (ulcer like, dysmotility like or heartburn 

like). Heartburn is taken as a retro-sternal burning feel-

ing that radiates upward associated with sour taste in the 

throat/mouth and regurgitation. Both heartburn and dys-

pepsia can be described by few terminologies. Similarly, 

there are various terminologies describing anxiety and 

depression. Backache, headache and insomnia have well 

defined terminologies. As various terminologies exist for 

these various symptoms or complaints, only the common-

ly used terminologies were used in the questionnaire. 

	 Data were coded and entered into the SPSS (Version 

10.0, Chicago, IL USA) program for analysis. The Stu-

dent-t test and chi-square test were used where appropri-

ate. Comparisons were made between the gender and those 

with and without any comorbid conditions. Association of 

GI symptoms and presence of any psychosomatic symp-

toms of depression were tested. Continuous variables were 

presented as mean and standard deviation (SD). The test 

was considered statistically significant when p was less 

than 0.05. 

RESULTS

	 There were a total of 607 subjects who participated in 

this questionnaire study and the subjects demographic and 

clinical profiles are shown in Table 1. Overall, there were 

slightly more female and more Malay subjects who par-

ticipated in this study. The average age of subjects was 

40.5 years.

Table 1. Demographic and clinical profiles of subjects

              (n = 607)

Gender	

	 Male		               244 (40.2)

	 Female		               363 (59.8)

Race	

	 Malays		               516 (85.0)

	 Chinese		                43 (7.1)

	

	 Indigenous	   	                7 (1.2)

	

	 Others			  41 (6.8)

Co-morbid conditions	 221 (36.4)

	 Cardiovascular disorders	 20 (3.5)

	 Diabetes mellitus	   63 (11.1)

	 Hypertension	 112 (19.7)

	 Hyperlipidemia	 49 (8.6)

	 Neurological disorders	 23 (4.0)

	 Respiratory disorders	 23 (4.0)

	 Others	 45 (7.9)	

		

Smoker		    96 (15.8)

Use of prescribed medications	 190 (31.3)

Self medicating *	 147 (24.2)

______________________________________________

Figures presented as absolute number and percentage 

(parentheses)

* Use of non-prescribed medications including over the counter 

medications and complementary and alternative medications
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	 The prevalence of upper and lower GI symptoms expe-

rienced over the previous 12 months are shown in Table II. 

Overall 43.5% (n = 264) had reported experiencing any GI 

symptoms with 33.4% (n = 203) experiencing any upper 

GI symptoms and 20.1% (n = 120) experiencing any lower 

GI symptoms. The mean number of upper GI symptoms 

and lower GI experienced were 1.6 (0.9) and 1.2 (0.5) 

symptoms respectively. 

Table 2. Prevalence of gastrointestinal (GI) symptoms ex-

perienced within the last 12 months

_____________________________________________	

	

Symptoms		      n (%)

Upper GI symptoms	  203 (33.4)

	 Nausea	  58 (9.6)

	    

	 Vomiting	    8 (1.3)

	 Dysphagia	    3 (0.5)

	 Odynophagia	    5 (0.8)

	 Reduced appetite	  13 (2.1)

	 Heartburn	     60 (9.8)

	 Early satiety	       62 (10.2)

	 Dyspepsia	     114 (18.8)

Lower GI symptoms	     122 (20.1)

	 Non epigastrium	       70 (11.5)

	 abdominal pain

	 Bloating 	       62 (10.2)

	 Irregular bowel habit 	     16 (2.6)

	 Bleeding per rectum	     34 (5.6)

______________________________________________

Gastrointestinal symptoms in Brunei 

		 Overall, compared to male subjects, female reported 

significantly higher prevalence of overall upper GI symp-

toms (38.3% vs. 26.2%, p = 0.002), especially early satiety 

and dyspepsia. There was no significant difference in the 

overall lower GI symptoms (22% vs. 17.2%, p = 0.146) 

but there was a significantly higher prevalence of non-dys-

pepsia abdominal pain. This is shown in Figure 1.

	 Female also reported significantly more psychosomat-

ic symptoms of depression, in particularly anxiety (8.0% 

vs. 3.3%, p = 0.017) and headache (43.8% vs. 24.6%, p 

<0.001).

	 The presence of any comorbid conditions was sig-

nificantly associated with the presence of any upper GI 

symptoms (41.6% vs. 28.8%, p = 0.001) especially nau-

sea, dyspepsia and early satiety (Figure 2). They also had 

significantly more of any lower GI symptoms (25.8% vs. 

16.8%, p = 0.008) especially non-epigastric abdominal 

pain and bloating.  Subjects with comorbid conditions 

also experienced more psychosomatic symptoms of de-

pressions (anxiety [10.9% vs. 3.4%, p<0.001], backache 

[27.1% vs. 13%, p<0.001], depression [2.7% vs. 0.5%, p = 

0.022], headache [44.3% vs. 31.3%, p = 0.001] and insom-

nia [21.7% vs. 9.1%, p<0.001].

	 In total, 6.3% (n = 38) and 1.8% (n = 11) of subjects 

had previously undergone upper GI and lower GI endosco-

py respectively for evaluation of their GI complains. None 

had any significant findings based on what patients could 

remember. 

Discussion

	 This study showed that GI symptoms are common in 

our population with over 40% of subjects ever experiencing 

some GI complaints within the previous 12 months, with a 

third having had upper GI complaints and one fifth having 

lower GI symptoms. The most common upper GI symptom 

in our study was dyspepsia followed by early satiety, nau-

sea and heartburn. These are also comparable to what have 

been reported from other countries [2-7, 13]. In an earlier 

review of ten studies from the West, the prevalence of up-

per abdominal pain ranged from 8 to 54% and heartburn 

ranged from 10 to 48% [14]. A study in Hong Kong showed 

that the prevalence of uninvestigated dyspepsia was 18.4%. 
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Figure 2. Prevalence of GI symptoms between those with and without co morbid conditions.

Figure 1. Prevalence of GI symptoms between male and female
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	 Despite the high prevalence of GI symptoms reported, 

only a minority of the subject interviewed actually had any 

endoscopic investigations. Although no details of the en-

doscopic findings were available, none of the subjects who 

had endoscopic evaluations had any significant findings 

such as neoplasms or peptic ulcer diseases. This suggest 

that majority of the complaints were mild and perhaps self-

limiting. This is also reflected by the fact that 24.2% of our 

subjects had actually practiced self-medication for various 

complaints or ailments. The strong association with psy-

chosomatic symptoms of depression also suggests func-

tional elements of these GI complaints. 

          

	 In clinical practice, it important to know the prevalence 

and the changing trends of medical disorders so that health 

care provisions can be improved to manage these disor-

ders appropriately. At present, data on the prevalence of GI 

symptoms is lacking in our local setting and this study will 

provide useful information for clinicians managing these 

disorders. However, the findings of this study were based 

on sampling of subjects visiting a tertiary referral centre 

and as such the results may not be generalisable to the gen-

eral population. Despite this, the differences are likely to 

be small as the ethnic break down of the samples is compa-

rable to the population break down. However further stud-

ies are required. 

	 In conclusion, GI complaints were more common 

amongst female and in those with comorbid conditions in 

our local setting. They also had significantly more psy-

chosomatic symptoms of depression suggesting functional 

elements. Despite, the higher prevalence of any GI com-

plaints, only a small fraction had undergone any endoscop-

ic evaluation indicating that these symptoms were gener-

ally mild and self-limiting.
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Abstract

Many countries, including the developing ones, are reporting increases in the prevalence of obesity with improvements in the standard of 

living. This has great implications as overweight and obesity are strongly associated with many chronic disorders. The aim of this study 

was to assess the prevalence of weight problem among patients in Brunei Darussalam. The World Health Organisation classification body 

mass index (BMI) (kg/m2) for weight disorders was used: (underweight) ≤18.5, (normal) 18.5-24.99, (overweight) ≥ 25.00 and (obese) ≥ 

30.00. The overall prevalence of overweight and obesity were 35.0% and 27.7% respectively. Underweight was seen in 3.7% of patients. 

The mean BMI was 27.30 (12.95 to 66.03). The highest BMI was seen in the 40-49 year age group. Overall, the 20-69 year age groups 

were overweight. There was no significant difference in the mean BMI between male and female patients (27.26  ± 5.72 vs 27.28  ± 5.76, 

p=0.967). Among the various racial groups, the Malays had significantly higher BMI (27.57) compared to Chinese (25.14, p<0.001) and 

the ‘Others’ (25.04, p=0.005) but not the Indigenous group (26.09, p=0.769). Patients with diabetes (p<0.001), hypertension (p<0.001) 

and hyperlipidemia (p<0.001) had significantly higher BMI. Weight disorders are common among our patients population, especially the 

Malays. More needs to be done to address this problem.
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Introduction

	 As the standard of living improves, the prevalence of 

overweight and obesity is increasing at an alarming rate 

[1]. Obesity rates are highest among some of the devel-

oped nations but increasing trends are also seen in devel-

oping nations [2, 3]. The prevalence of obesity is 17.3% in 

men and 21.2% in women in the UK and 22.5% of adults 

in the US [2, 3]. This is said to be doubling every 5 to 10 

years in industrialized countries. In the Southeast Asia set-

ting, the Singapore National Health Survey conducted in 

1998, showed that obesity was highest among the Malays 

(16.2%) compared to Indian (12.2%) and Chinese (3.8%) 

[4]. A national nutritional status survey that was done in 

1997 based on the World Health Organization body mass 

index (BMI) classification showed that the prevalence of 

overweight and obesity in Brunei Darussalam was 33.8% 

and 11.2% for males and 31.3% and 12.8% for females 

respectively. The mean BMI for males and females were 

24.9 kg/m2 and 24.7 kg/m2 respectively [5]. Recently, a 

newer BMI classification for the Asia-Pacific Region had 

been developed [6].

	 Weight disorders are linked to the changes in diets and 

sedentary lifestyles [7-9]. With the increasing prevalence 

of weight problems, we will see an increase in the asso-

ciated co-morbid conditions [10-16] and this will place a 

big constraint on the health care services. Obesity has also 

been shown to have a linear relationship with cancer oc-

currence; particularly at a number of sites including breast, 

colon, prostate, endometrial, kidney and gallbladder [16]. 

This study aims to assess the prevalence of weight prob-

lems based on the WHO classification among patients at-

tending the various medical clinics throughout the country. 

The WHO classification was used in this study so that a 

comparison could be made with results of previous stud-

ies.

Patient health and body mass index 
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Methods 

	 Patients attending the various medical clinics (Hepa-

tology, Gastrointestinal and Endoscopy, Endocrine, Dia-

betes, General physician and Rheumatology clinics) in 

the different hospitals (RIPAS Hospital-Brunei Muara, 

Suri Seri Begawan Hospital-Kuala Belait, Pengiran Isteri 

Hajah Mariam Hospital-Temburong and Pengiran Muda 

Mahkota Pengiran Muda Hj Al Muhtadee Billah Hospital-

Tutong) were included in this study. Patients (n = 961) con-

sisted of those who were newly referred for evaluations or 

were already on follow-up for various medical disorders. 

The racial breakdown was consistent with the population 

make-up (Malays - 75.4%, Chinese - 14.5%, Indigenous 

- 3.4% and ‘Others’ - 6.4%). There were more females 

than males at 60.3%. Among all the patients, diabetes was 

present in 42.8%, hyperlipidemia - 41.4%, hypertension 

- 53.5% and documented ischemic heart diseases - 5.3%. 

The low prevalence of ischemic heart disease was because 

patients from the Cardiology clinic were not surveyed.

	 The BMI was calculated by dividing the weight in ki-

logram by the square of the height in meter [BMI = Weight 

(kg)/Height (m2). The weight was measured in kilogram to 

the nearest two decimal places using standardized weigh-

ing machines (SECA ®, Germany) and the height in meters 

(SECA ®, Germany) measured to the nearest two decimal 

places. Measurements were made with patients standing 

straight facing forward without their shoes or others acces-

sories. Demographic data on age, gender, race and associ-

ated medical disorders were recorded. Patients with fluid 

retaining disorders such as renal failure on renal replace-

ment therapy, cardiac failure, nephrotic syndrome and end 

stage liver disease were excluded. Weight disorders (BMI) 

were classified according to the World Health Organization 

classification: underweight - (BMI ≤ 18.5), normal - (BMI 

18.50-24.99), overweight - (BMI 25.00-29.99) and obese 

(BMI ≥ 30). Obesity is divided into three grades (Grade I, 

BMI 30.00-34.99, Grade II, BMI 35.00-39.99 and Grade 

III or morbid obesity, BMI ≥ 40) [16]. This is the same 

classification used in the National Nutrition Status Sur-

vey-1997.

	 All data are entered into the SPSS program (Version 

10.0) for analysis. Analysis of Variance (ANOVA), t-test 

and Mann-Whitney test were used to compare for differ-

ences between different gender, racial backgrounds and 

associated co-morbid conditions (diabetes, hypertension, 

hyperlipidemia and ischemic heart disease). Bonferroni’s 

tests were used for post hoc pair-wise comparisons be-

tween the different subgroups. Significance was assumed 

when p was less than 0.05 (2-tailed).

Results

	 The mean age of the patients was 50.2 years (range 10 

to 90) with a mean BMI of 27.30 kg/m2 (12.95 to 66.03). 

The prevalence of overweight and obesity were 35.0% and 

27.7% respectively, giving an overall prevalence of over-

weight disorder of 62.7% in the patient population. Under-

weight was seen in 3.7%. The prevalence of BMI is shown 

in Table 1. The highest BMI was seen in the age group 40-

49 years old. Overall, the age groups 20-29, 30-39, 40-49, 

50-59 and 60-69 years old were overweight. This is shown 

in Table 2. Patients with significant co-morbid conditions 

had significantly higher BMI (27.82 [S.D 5.29] vs. 25.07 

[S.D 5.65] kg/m2, p<0.001).

Table 1. Body Mass Index (BMI) distributions (World 

Health Organization classification)

	 BMI (kg/m2) 		  Prevalence (%)

	

	 ≤ 18.5 (underweight) 	   3.7

	 18.5 to 24.99 (normal)	 33.0

	 25.0 to 29.99 (overweight)	 35.0

	 ≥ 30.0 (obesity)

	 Grade 1 (30.0 to 34.99)	 19.8

	 Grade 2 (35.0 to 39.99)	   6.0

	 Grade 3-morbid obesity (≥ 40.0)	   2.5	
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Table 3. Difference in Body Mass Index (BMI) between 

the racial groups

		  BMI kg/m2

	 Malay 	 27.56 (5.67)*

	 Chinese  	 25.14 (4.48)

	 Indigenous 	 26.09 (5.98)

	 Others  	 25.04 (4.35) 

Data presented as mean and standard deviation (in parentheses)

*Malay group has significantly higher BMI compared to the 

Chinese (p<0.001)and ‘Others’ (p=0.005)

Table 4. Differences in BMI between the age groups of 

males and females

 Age group (years)	 Male	 Female

	 10-19	  24.01 (10.57)	 25.57 (8.59)

	 20-29	  8.07 (8.99)	 26.27 (6.69)

	 30-39	 28.76 (5.29)	 27.26 (5.71)

	 40-49	 29.16 (4.41)	 28.54 (5.93)

	 50-59	 27.10 (4.41)	 28.07 (5.26)

	 60-69	 26.51 (5.23)	 26.21 (5.72)

	 70-79	 24.23 (4.90)	 25.10 (4.49)

	 ≥ 80	 23.42 (4.23)	 26.05 (4.54)

Data presented as mean and standard deviation (in parentheses)

No significant differences between the different male and female 

age groups

Comparison between patients with and without co-morbid 

conditions

	 Patients with diabetes (p<0.001), hypertension 

(p<0.001) and hyperlipidemia (p<0.001) were signifi-

Table 2. Overall Body Mass Index (BMI) across the dif-

ferent age groups

	   Age group (years)	 Mean BMI (kg/m2)

	 10-19	 24.98 (9.06)

	 20-29	 27.17 (7.77)

	 30-39	 27.64 (5.58)

	 40-49	 28.81 (5.88)*

	 50-59	 27.62 (4.88)

	 60-69	 26.32 (5.48) 

	 70-79	 24.69 (4.62) **

	 ≥ 80	 24.89 (4.34)

* Age group 40-49 had significantly higher BMI compared to 

age group 60-90 and 70-79 (p<0.05)

** Age group 70-79 has significantly lower BMI compared to 

age groups 30-39, 40-49 and 50-59 (p <0.05)

Comparison between gender in the different age groups

	 There were no significant differences between male s 

and females in age (51.16 [S.D 15.26] vs. 49.59 [S.D 15.12] 

years old, p=0.124) and BMI (27.26 [S.D 5.72] vs. 27.28 

[S.D 5.76] kg/m2, p=0.967). However, male patients were 

significantly heavier and taller than female patients; (71.24 

[S.D 16.77] vs. 61.89 [S.D 14.13] kg, p<0.001) and (1.63 

[S.D 0.08] vs. 1.51 [S.D 0.07] m, p<0.001) respectively. 

The age groups with high BMI (BMI ≥ 25.00) are seen in 

the 20-29, 30-39 and 40-49 years old groups for male and in 

the female group, all different age groups had mean BMIs 

of over 25.00 kg/m2. This is shown in Table 3.

Comparison between racial groups

	 Malay patients had higher BMI compared to the other 

racial groups. This was significant compared to the Chi-

nese (p<0.001) and the ‘Others’ group (p=0.005). This is 

shown in Table 4.

Patient health and body mass index
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Table 5. Comparisons between those with and without co-morbid conditions

       

           Data presented as mean and standard deviation ( in parentheses )

Age (years) P  value BMI (kg/m2) P  value

Diabetes  

Yes 

No

54.05 (13.08)

47.21 (16.00)

<0.001 28.38 (5.32)

26.47 (5.93)

<0.001

Hypertension

Yes

No

55.89 (13.59)

43.23 (14.03)

<0.001 27.86 (5.37)

26.07 (5.59)

<0.001

Hyperlipidemia

Yes

No

53.01 (13.86)

48.35 (15.68)

<0.001 28.51 (5.20)

26.01 (5.54)

<0.001

Ischaemic heart disease

Yes

No

61.72 (14.95)

49.54 (14.79)

<0.001 27.87 (5.00)

26.98 (5.56)

0.294

cantly older and had significantly higher BMI. Patients 

with ischaemic heart disease were significantly older 

(p<0.001); however there was no significant difference in 

the BMI (p=0.294). This was probably due to small sample 

size of patients with ischaemic heart disease. This is shown 

in Table 5.

Discussion

	 This study shows that weight problems are very com-

mon among the patient population, particularly among the 

Malay patients attending the various medical clinics. This 

finding is in agreement with the findings of the Singapore 

National Health Survey with the Malays having the highest 

prevalence of weight problems. The overall prevalence of 

weight problem was 67.0% (including 3.7% underweight), 

with only 33.0% being in the normal BMI range. A higher 

overall prevalence of weight disorder of 76.6% was seen 

if the new classification of BMI for Asians (overweight if 

BMI ≥ 23.0 and obese if BMI ≥ 25.0 kg/m2) was adopted, 

with obesity prevalence of 63.4% [6]. This result is consis-

tent with a previous study done that showed prevalence of 

obesity (BMI ≥ 25.0 kg/m2) at 72% and 75% for male and 

female patients with diabetes respectively [17]. However, 

this is far higher than the national figures and has great 

implications as these patients are at risk of weight related 

chronic disorders [15]. In addition, higher mortality has 

been associated with being overweight. This is of great 

concern especially with the prediction that the prevalence 

of weight problem is expected to increase [1].

	 Most observational studies have shown a ‘U’ or ‘J-

shaped’ relationship between BMI and mortality, with in-

dividuals at very low and very high weights at increased 

risk. Such a relationship is found even after attempts are 

made to adjust for confounding factors, such as smoking 

or preexisting illness [18]. Chronic disorders that have 

been associated with being overweight or obesity include 

ischemic heart diseases, diabetes, respiratory, metabolic, 

musculoskeletal and psychological disorders and certain 

malignancies.  Also in agreement with published observa-

tions, patients with diabetes, hypertension and lipid disor-
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ders in this study were significantly more overweight [9, 

11, 14, 15].  The low incidence of ischemic heart disease 

seen in this study was probably due to the fact that patients 

from the cardiology clinic were not surveyed. In addition, 

no formal cardiovascular evaluations are routinely done 

unless patients were symptomatic or found to have electro-

cardiogram changes suggestive of ischemic heart disease. 

Hence, patients with milder disease remained undetected. 

Often patients may present for the first time with acute 

coronary syndrome.

	 This study also showed that weight problems have 

a linear relationship with age, particularly in the female 

groups. This is most likely related to decrease in physical 

activities and sedentary lifestyles. There are other factors, 

such as genetics or cultural factors to account for the high 

in prevalence among the Malay population. Changes in 

the diets are important factor. These represent the modifi-

able risk factors. In addition to these, the mindset of seeing 

‘chubby’ as being healthy or prosperous particularly with 

the older generations is also a factor that makes overweight 

and obesity being seen as the norm.

	 In addition to the increasing trend in the adult popula-

tion, increasing concerns are reports of increasing obesity 

seen in the adolescents and the children population [19]. A 

survey done by the Ministry of Education (2003) present-

ed in the National Convention for Health Promotion 2004, 

showed that one in three children aged below 12 years was 

overweight or obese. 

	 Overall, the main emphasis of weight management is the 

prevention of overweight and obesity [20]. Sustained weight 

loss would be the ideal end point. Increasing awareness of 

overweight, obesity, associated disorders, improvement in 

dietary habits and increasing physical activities are the main 

measures in the management strategy. Preventing childhood 

weight problem is probably the best management strategy 

especially with the increasing trend of childhood obesity. 

	 Treatments currently available for overweight and 

obesity are limited and have major limitations. Treatment 

available include medical and surgical in conjunction with 

life style changes.  Currently, there are few available medi-

cations for management of weight disorders. Sibutramine 

(Reductil® Abbott) and Orlistat (Xenical® Roche) have 

been shown to be effective compared to placebo but the 

weight loss achieved is only marginal. Weight is usually 

regained upon stopping the medications. Furthermore, the 

side effects are limiting factors. Orlistat is currently li-

censed for treatment up to four years whereas Sibutramine 

for one year [21]. Newer medication such as the cannabi-

noid receptor antagonist, rimonabant (Acomplia, Sanofi-

Aventis® ) which suppresses appetite has been withdrawn 

due to the increased risk of psychiatric adverse events, in-

cluding suicidality. There are currently numerous weight 

reducing remedies or programs available but none of these 

have been proven. Generally, medications have high fail-

ure rate as most patients fail to realize that success requires 

combinations of sustained motivation and life style modifi-

cations. 

	 Apart from medications, other methods include gastric 

balloon or surgery. Gastric balloon is poorly tolerated and 

results have been disappointing. Furthermore, the balloon 

is only licensed for use up to six months. Bariatric surger-

ies such as bypass surgery or gastric banding have been 

shown to be superior to medical managements and weight 

loss is usually sustained. Other surgeries include gastro-

plasty, biliopancreatic diversion or duodenal switch. All 

these modalities have been shown to be associated with 

effective weight loss. Surgery is currently only indicated 

for those who are severely obese. Unfortunately, the older 

weight reducing surgeries had been associated with other 

long term complications such as liver disease and nutri-

tion imbalance. Furthermore, surgeries in obese patients 

are associated with increased risk for complications. Bar-

iatric surgery, specifically laparoscopic adjustable gastric 

banding has just been introduced in Brunei Darussalam and 

experience remains limited. Generally, laparoscopic gastric 

banding is considered the most effective surgical interven-

tion with the least risk involved.

	 For patients who have weight problems that cannot be 

managed with life-style changes, dietary or medications, 

surgery should be considered. For those patients who do 

not warrant a surgical option, they should be enrolled into 

a strict weight management program with the aims of pre-

venting further weight gain and promoting weight loss if 

possible. Currently, the Obesity clinic is run by as multi 

disciplinary team consisting of the endocrinologists, sur-

geons, dietitian, nurses and counselors. The benefits ob-
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tained from weight maintenance and weight loss, even if 

not achieving the target can be substantial. Overall, pa-

tients’ understanding of their conditions, aims of the man-

agement program, commitment and motivations are para-

mount.

	 One main limitation of this study is that nutritional 

status was based only on BMI, which may not corre-

late with the true nutritional statuses of some patients. 

However, BMI is widely used and accepted in clinical 

practice as a simple indicator of nutritional status. Use 

of waist circumference has also been shown to be a 

reliable indicator of excess adipose tissue. We had cho-

sen to use the WHO classification instead of the newly 

developed classification for several reasons. The Asia 

Pacific classification had just been introduced when 

the study was carried out and many clinicians were still 

unaware of this newer classification. Second, in order 

to compare the prevalence with published reports, we 

had to use similar BMI classification. Finally, our study 

subjects were patients followed in the various hospital 

clinics, therefore our results may not be generalized to 

the overall population or patients followed in the non 

hospital clinics. The results of this study clearly show 

that weight problems are common among the patient 

population.

	 In conclusion, weight disorder is very common 

among our patients population and this is particularly 

so among Malays, the middle aged groups and female 

patient populations. More needs to be done to address 

this problem as weight disorder is known to be associ-

ated with significant co-morbidities. Public educations 

are particularly important to increase awareness preva-

lence and dangers associated with weight disorders.
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