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The Sultan Haji Hassanal Bolkiah Foundation was established on 12th October 1992 to be:

« the channel of charitable endowment of His Majesty Sultan Haji Hassanal Bolkiah Mu’izzaddin Waddaulah and Members
of His Majesty’s Royal Family

+ a symbol of the care and affection of His Majesty Sultan Haji Hassanal Bolkiah Mu’izzaddin Waddaulah towards His
Majesty’s subjects who are always loyal and faithful to His Majesty and His Majesty’s Government

« the symbol of the creation and unity of the society and the nation, Brunei Darussalam which is peaceful and prosperous, as
well as for the harmony of people of all other countries according to the circumstances and appropriateness blessed by Allah
The Almighty.

These concepts are rooted in Faith, Charity and Good Deeds. Faith is the channel, Charity is the care and Good Deed is the
creation of society and harmony. Since its establishment, the Foundation has implemented several projects and activities in
accordance with the principles and objectives of the establishment of the Foundation in the areas of religion, welfare, educa-

tion, development and finance.

Religion

Generally all projects and activities carried out by the Foundation in the field of religion has focused towards efforts in en-
hancing the propagation and preeminence of Islam in the country.

The Sultan Haji Hassanal Bolkiah Foundation has also extended financial assistance for promoting religious education of
the subjects of His Majesty The Sultan and Yang Di-Pertuan of Brunei Darussalam. Qualified students without funding or
scholarship from either the Government or other agencies have been given the opportunity to pursue their religious studies

at universities and institution of higher learning overseas.
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New Muslim converts are provided with housing assistance under the Foundation Housing Scheme to care for the welfare
of the new converts so that they are able to practise life as a Muslim properly. This includes providing comfortable abodes
for converts living in rural areas so that they can carry out their obligations to Allah The Almighty in a comfortable and
harmonious environment.

The Foundation also gives annual financial donations to a number of mosques and other places of Islamic worship through-
out the country in order to cover the cost of construction and maintenance of mosques, ‘suraus’ and prayer halls. Donations
of appropriate materials such as religious books, praying mats and public address system to mosques are ‘suraus’ are also
carried out periodically as required.

A contribution from the Foundation to the welfare of the community

Welfare

The Foundation are also involved in an effort to enhance the welfare and well-being as well as to stimulate the social, cultural
and economic development of the citizens and residents of Brunei Darussalam.

The contributions in the form of cash, food items and other requirements to the unfortunates and poor comes at times of natu-
ral disasters and fire. Families with low income are also given appropriate assistance to improve their standard of living. The
Foundation also gives support and provides sponsorship to non-government bodies (NGOs) in implementing programmes
designed to encourage the needy to be self-reliant .

The welfare of people with special needs in the country also gets the attention of the Foundation whereby financial support
is extended to the development and rehabilitation programmes for the people with special needs through non-government
bodies involved in organising these programmes.

Other recipients of financial support from the Foundation are various youth development projects carried out by non-gov-
ernment bodies in this country such as basic training programmes for school leavers seeking employment, youth camp and
youth workshops, competition in the field of writings, literatures, cultures and sports.

The Foundation has two huge housing projects in the country implemented under the Foundation Housing Scheme:
a) Housing assistance project for the poor and destitute people and whose houses are not safe to be inhabited. The housing

assistance is hoped to provide a house which is comfortable and clean thus creating a peaceful family living environment
and further develop a harmonious society.
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b) The construction of the well-arranged housing project in Kampong Ayer (Brunei Darussalam Water Village) known as the
Sultan Haji Hassanal Bolkiah Housing of Kampong Bolkiah ‘A’ and Kampong Bolkiah ‘B’. The aim is to provide housing
for the Kampong Ayer residents who were involved in a fire incident in 1993 which rendered approximately 1,000 people
losing their homes and belongings. A total number of 476 houses were built under this housing project.

The Foundation also gives assistance to the disaster stricken communities and war victims in other countries as collabora-
tion with Government and private agencies. The biggest of this is the Humanitarian Relief Initiative for The Tsunami and
Earthquake Victims in Aceh, Republic of Indonesia. This project was implemented in two phases. The first phase was the
emergency relief, which is the disseminating of food, clothing and medical help to the victims. The second phase involved
helping in the re-construction of houses, mosques, schools and orphanages.

Sultan Haji Hassanal Bolkiah Housing of Kampong Bolkiah ‘A’
and Kampong Bolkiah ‘B’

Education

Projects and activities implemented by the Foundation in the field of education focus on the provision of the educational as-
sistance and research as well as educational services and infrastructure. This assistance is in the form of monthly subsistence
allowance and given to students who do not receive any form of scholarship or grant and who are the subjects of His Majesty.
The opportunity allows them to further their studies in various fields at overseas universities and institutions of higher learn-

ing. There are two important areas in education that the Foundation are involved in:

(i) The “Sultan’s Scholar” scholarship is a prestigious scholarship offered by the Foundation with the aim of producing in-
dividuals who are knowledgeable, skillful, disciplined and well-mannered for the long-term benefit towards the Religion,
Monarch and Country. The recipients are students who are recognised by the Foundation and the Ministry of Education as
excellent students who have obtained excellent results in their GCE Advanced (A) Level or its equivalent and are engaged

in extracurricular activities.

(i1) The establishment of the Sultan Haji Hassanal Bolkiah Foundation Schools comprising the Foundation Nursery School,
the Foundation Primary School and the Foundation Secondary School represents the Foundation’s involvement in offering

educational services as a contribution to the development of education and human resources in Brunei Darussalam.
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The Sultan Haji Hassanal Bolkiah Foundation School is located at Simpang 336-71, Jalan Kebangsaan, Berakas, situated in
a peaceful environment and attractive surroundings. The school complex has been designed with distinctive features, inte-
grating modern technology and equipped with modern and suitable facilities to provide a conducive teaching and learning

environment.

Other periodic activities by the Foundation are to give assistance in the form of books, stationery and other study materi-
als to students who need them so that they can continue their education properly. The Foundation also gives contributions
in the form of teaching equipment such as computers and printers, photocopy machine, projector and reading materials to
schools which require such assistance. Another important area that the Foundation gives suppot and financial contribution is
in Research and Development Projects to institutions of higher learning in Brunei Darussalam for the benefits of scientific,

technological and community development.

Development and Finance

The foundation also participates in development activities in the field of finance. Amongst the projects is participation in
commercial enterprise and industrial activities; to purchase, guarantee or otherwise acquire any stocks and shares; and to
establish a company or corporation to operate or manage any project, scheme or enterprise. A significant development and
financial project undertaken by the Foundation is the establishment of The Sultan Haji Hassanal Bolkiah Foundation com-

plex.

Situated splendidly between the Water Village at the Brunei River and the Omar ‘Ali Saifuddien Mosque, the Sultan Haji
Hassanal Bolkiah Foundation Complex (the Foundation Complex) is an investment project in real property undertaken by the
Foundation whereby income derived from this investment is used to finance charitable projects initiated by the Foundation.
The Foundation Complex is one of the biggest and prominent commercial buildings in the heart of Bandar Seri Begawan.
With a total floor plan area of about 110,305 square meters, the Complex provides a wide range of commercial activities

under one roof such as shops, boutiques, supermarket, restaurants, offices, clinics, telecommunications and banks.

Personal Gifts from His Majesty Sultan Haji Hassanal Bolkiah Mu’izzaddin Waddaulah, The Sultan and Yang Di-

Pertuan of Brunei Darussalam

The Foundation has two other important roles in the community of Brunei Darussalam. These are the management and
distribution of personal gifts from His Majesty Sultan Haji Hassanal Bolkiah Mu’izzaddin Waddaulah, The Sultan and Yang
Di-Pertuan of Brunei Darussalam namely dates which are given with the intention that they are to be consumed in breaking
the fast and they are donated every fasting month of Ramadhan to all Muslim citizens and residents of Brunei Darussalam.
The second is the annual distribution carried out since 1995, exclusively for Brunei Darussalam’s intending pilgrims given
every haj season. These comprise of ‘ithram’ clothes (2 pieces of unsewn white clothes worn by men during a certain part of

the pilgrimage in the holy city of Mecca) and ‘telekong’ (women prayer cloaks).
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Promoting national and international collaborations at the Institute of Medicine,
Universiti Brunei Darussalam

Mas Rina Wati Haji Abdul Hamid

Institute of Medicine, Universiti Brunei Darussalam

1. Landmarks in international scientific collaborations

Notable recent international collaborative research proj-
ects that have had a major impact on science include the
Word Climate Research Programme (WCRP). The results
from the WCRP led to the recommendations of the Inter-
Governmental Panel on Climate Change (IPCC) that in
turn led to international agreements on limiting green-
house gas emissions. Their significance was recognised by
the IPCC being jointly awarded the Nobel prize for peace
in 2007 [1].

More directly concerning human health, the human ge-
nome project (HGP) was a large international, laboratory—
based, collaborative effort [2]. Commencing in October
1990, the international DNA sequencing consortium was
made up of laboratories in the following countries: China,
France, Germany, Japan, the UK and the USA. The HGP
was completed in April 2003. The HGP has helped charac-
terize genes associated with many human diseases and led
to the invention of the high-end tools including computers
and sophisticated techniques. A large number of scientists
and technicians enhanced their skills in advanced DNA
techniques as a result of the HGP. New issues concern-
ing ethics, law and society pertaining to the information
obtained from the sequencing the human genome have led
to the universal adoption of new codes in bioethics. An
important message from programs such as the HGP and
WCREP is that collaborative efforts benefit not just one in-
dividual, organization or country, but have multiple ben-
efits for many organizations, societies and countries.
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2. Research in health care

Health care can be seen as becoming more complex as dif-
ferent health professionals are involved in the diagnosis,
treatment and overall care of a patient. Recently there has
been a move to include more inter-professional learning
in medical curriculum across the globe [3]. Consequently
some aspects of medical and health care research also
requires that interdisciplinary teams work together in
the planning of the research work. This process helps to
develop links between health professionals. It has been
reported that success and continuity of collaboration de-
pends on social features of the relationship and not just the
cognitive products, sufficient meetings or equal status [4].

3. Collaborations in teaching and learning at the Insti-
tute of Medicine

Medical and health care education in Brunei Darussalam
started with the establishment of the Institute of Medicine
in 2000. IM has a mission to support the vision of UBD
in becoming a world class international University with
a distinctive national identity. To perform this mission,
and being a young and developing faculty, IM promotes
collaborations in the delivery of its teaching, research and
professional development. IM collaborates with Ministry
of Health, Brunei Darussalam in the delivery of the MSc
in Primary Health Care. The undergraduate programme,
Bachelor of Health Science/Medicine was developed with
a major support from St George’s, University of London
formerly known as St George’s School of Medicine, Uni-
versity of London. A great deal of clinical teachings in this
programme is also undertaken by clinicians and general
practitioners from the Ministry of Health. The programme
is a three-year ordinary degree after which students will
transfer to a partner medical school in Australia, Canada
or the United Kingdom. The students will graduate with a
medical degree from the respective partner school.



8 Mas Rina Wati Haji Abdul Hamid / Brunei Darussalam Journal of Health Volume 2, 2007

The Institute of Medicine has also established collabora-
tion with Faculty of Medicine, Kagawa University, Japan,
in the areas of student and staff exchange. The interna-
tional summer medical school attended each year by eight
medical students from Kagawa University has run for two
years, and is very popular with the Japanese students. Stu-
dents from the Institute of Medicine have also visited and
undertaken academic activities at the Faculty of Medicine,
Kagawa University through an international winter ex-
change programme. This program is funded by Japanese
Student Services Organisation (JSSO) and the Brunei gov-
ernment.

4. Collaborations in research at the Institute of Medi-
cine

Staff from Institute of Medicine, Universiti of Brunei
Darussalam and Faculty of Medicine, Kagawa University
have exchanged visits, and young Bruneian faculty at IM
have explored possible research collaborations, with Fac-
ulty of Medicine, Kagawa University. One Bruneian tutor
is currently researching for a PhD at the Department of

Pharmacology, Kagawa University.

Collaborations to establish research in other areas of health
sciences are actively pursued. A memorandum of under-
standing is being developed with University of Montpel-
lier, France. Specific interests have been expressed in the
fields of immunology, Islamic medicine, natural products

and oncology.

Research projects are also undertaken collaboratively with
clinicians and public health professionals from the Minis-
try of Health. Some involve student projects with joint su-
pervision coming from faculty at the Institute of Medicine
and staff at the Ministry of Health.

At present the Institute of Medicine staff are also engaged
in collaborative research projects in biomedical sciences,
neuroscience, epidemiology and public health, and medi-
cal and health profession education with counterparts in
many countries including Bangladesh, Canada, Iran, Ja-
pan, France, Germany, Malaysia, Nigeria, Russia, Saudi
Arabia, Spain, Sri Lanka, Switzerland and the United
Kingdom. Such collaborations enhance the international
profile of the Institute of Medicine and UBD
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Potential biotechnological applications of a Lactococcus lactis strain
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Abstract

Lactococcus lactis has a long use in traditional biotechnology for making fermented dairy and other food products. A L. lactis mutant

lacking the cell wall hydrolase acmA, and growing in long chains, is shown to survive in the normal mice for several weeks, unlike wild

type L. lactis. Persistent L. lactis has greater potential for safe, long term delivery of vaccines and therapeutics.

Introduction

Lactococcus lactis is a Gram positive coccus that has been
used for thousands of years in traditional biotechnology
for making cheese, buttermilk and other fermented food
products. It is typically ovoid with a diameter of 0.5-1pum,
grows best at 30°C in pairs or short chains, is not invasive
and does not colonise the gastrointestinal tract (GIT) ex-
cept in germ-free mice [1-3]. Because L. lactis is generally
regarded as safe for ingestion, it is being developed for use
in modern biotechnology as a carrier or vector for eliciting
systemic and mucosal immunity against pathogens through
oral immunisation [3, 4] and for delivering therapeutics
to the GIT, e.g. IL-10 in colitis [5]. However the transi-
tory nature of the organism in the GIT limits exposure to
antigen or therapeutic, and often requires that the foreign

protein expression is induced in vitro before feeding.

Correspondence:

R. Ramasamy

Institute of Medicine,

University Brunei Darussalam,
Jalan Tungku Link,

Gadong BE1410,

Brunei Darussalam

Tel: +673-2463001 ext 1965

Fax: +673 2461081

Email: ramasamy@im.ubd.edu.bn

A mutant form of L. lactis strain NZ9000 that lacks the
cell wall hydrolase AcmA (L. lactis-AacmA) grows as very
long chains in culture because the cells fail to separate
properly after division [6]. We examined the survival of L.
lactis-AacmA in mice in the context of the use of L. lactis
expressing heterologous proteins for mucosal immunisa-

tion.

Materials and Methods

Wild type L. lactis-NZ9000 expressing the malaria pro-
tein MSA2 [4] and mutant L. lactis-AacmA were from the
Department of Genetics, University of Groningen, Gron-
ingen, The Netherlands. Balb/c mice were from the Medi-
cal Research Institute, Colombo, Sri Lanka and were age-
matched for each experiment. The bacteria were grown in
M17 medium (Difco, MD, USA) containing 1% glucose at
30°C as standing cultures and stocks were stored frozen in

a viable state at -80°C in glycerol as described [4].

Mice were fed orally with 4.5 x 10° bacteria in 20% su-
crose through a plastic micropipette, while 0.5 x 10° bac-
teria were introduced into the nasal cavities with a plas-
tic pipette at the same time. This procedure was adopted
because of a concomitant investigation of the immune

response to MSA2. The procedure was repeated for two
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consecutive days (delivery on days 0-2) and then again af-
ter 3 weeks (days 20-22) and finally after a further 4 weeks
(days 49-51). Faecal pellets were freshly collected, begin-
ning with the day after the first feeding, from two groups
of two marked mice fed the mutant and wild type L. lactis
respectively. The pellets were weighed, homogenised in
sterile PBS (1 ml per 100mg wet weight of facces ) and
50ul aliquots of serial ten-fold dilutions in PBS plated on
M17 agar. Chloramphenicol (5 Ag.ml!) was added to the
plates for selecting wild type L. lactis, since this strain car-
ried a resistance gene (5). The extracts from mice fed L.
lactis-AacmA were plated without the antibiotic as the mu-
tant lacked the resistance gene. The plates were incubated
for 16h at 30°C and the colonies counted. The colonies
were examined under the microscope to determine the
morphology of the cells. The cells were also Gram-stained

to confirm identity.

Results

The plates from faeces of wild type L. lactis contained a
small proportion of unrelated colonies of a single, clearly
distinguishable morphotype, probably a yeast. However
such contaminants were rare in plates of faecal extracts
from mice fed of L. lactis-AacmA, probably because of the
higher numbers of L. lactis-AacmA excreted. No lactococ-
cal colonies were obtained from faeces of control mice not
fed L. lactis. The L. lactis colony forming units (cfu) in
the faecal pellets of one representative mouse from each
group are shown in Fig 1. Similar results were obtained
from the other mice fed the mutant and wild type L. lactis.
The mouse fed wild type L. lactis excreted viable bacteria
for 2-5 days after commencement of feeding with peaks
reaching approximately 10*-10° cfu per 100mg faeces on
the second and third days of feeding. The mouse fed L.
lactis-AacmA showed continuous excretion of bacteria
at approximately 10° cfu/100mg faeces over the 62 days
of observation, with peaks reaching approximately 10°
cfu/100mg faeces on the second and third days of feeding.
It was estimated that the average wet weight of faeces pro-

duced by this cohort of Balb/c was 100mg per day.

Excretion of wild type
L. lactis
1.E+06 "ﬂ.
Cfu  1.E+03 -
I 1 R R e AR ARRS
1 1 21 31 41 51 61
Days
Excretion of mutant
L. lactis
1.E+09
1.E+06 ﬂ.‘% l Lq A
Cfu []
1.E+03
1.E+00 +—+— e
1 11 21 31 41 51 61
Days

Figure 1. Graphs showing the excretion of wild type and
AacmA-L. lactis from one mouse of each group. The results
are expressed as colony forming units (cfu) of L. lactis per
100 mg of faecal pellet which were collected and analyzed
every day for 62 days. When no L. lactis was detected this
is shown without a data point in the graph except for days
14,15 & 17 for the mouse fed AacmA-L. lactis when the

faecal pellets were not collected for analysis.

Gram staining confirmed that the colonies enumerated
were typical of wild type L. lactis and L. lactis-AacmA (Fig
2). The mice were sacrificed on day 63 and their spleens,
mesenteric lymph nodes and GIT examined. These were
normal morphologically and histologically, except for
a tendency for larger mesenteric lymph nodes and more
prominent Peyer’s patches in mice fed either strain of L.
lactis, compared to unfed controls. We also examined se-
rum antibody production to lactococcal antigens in mice
similarly fed wild type and mutant L. lactis. Antibody lev-
els increased with each set of feedings, but were not sig-
nificantly different between the two L. lactis strains (data

not shown).
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Figure 2. Photomicrographs of Gram-stained samples
of AacmA-L. lactis and wild type L. lactis colonies from
plated faecal extracts, viewed at x 1000 magnification. The
morphology is characteristic of the mutant and wild type

strains described previously [6].

Discussion

It has been reported that L. lactis is quite resistant to gas-
tric acidity but susceptible to trypsin and other factors in
the duodenum, and relatively less affected in the lower
GIT of rats [7]. L. lactis colonisation in germ-free mice
predominantly occurs in the caecum [9]. L. lactis does not
colonise normal mouse GIT [8] and does not translocate
to the mesenteric lymph nodes and spleen, unlike endog-
enous gut bacteria [9]. Experimental findings on feeding
wild type L. lactis to humans are compatible with the ro-
dent findings, and show that the bacterium is killed and
lysed in the GIT with <2% of the ingested bacteria being
excreted live in faeces [2]. Our findings confirm that wild
type L lactis is eliminated from normal mice within a few
days and only a very small proportion, estimated in the
order of 0.002%, is detectable as live bacteria in faeces. In
contrast, L. lactis-AacmA persists and is shed from the GIT
continuously for at least 3 weeks after introduction, with
approximately 10% of ingested bacteria detected in faeces
as live bacteria. The actual numbers of live bacteria in the
faeces may be greater, and dependent on the sensitivity of

the extraction and detection procedure.

The constant rate of excretion of live L. lactis-AacmA is
consistent with the hypothesis that mutant persists in the
lower GIT and is able to multiply there. The long chains
of L. lactis-AacmA may facilitate trapping in the GIT.
However the possibility that the bacterium survives in
the nasal cavity and is then shed into the GIT, although
unlikely, cannot be entirely excluded on the present data.
Our results also suggest that L. lactis-AacmA, despite its
enhanced persistence, does not produce more changes in

host animals than wild type L. lactis.

We anticipate that L. lactis-AacmA, and similar mutants of
other food grade bacteria, will be useful for safely improv-
ing the delivery of probiotics, therapeutics and vaccines to

man and animals.
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Abstract

This paper reports analysis of published religious edicts relating to medicine in Brunei for the period 1962-1995 showing the patterns and

trends of medically-related fatwa. In The most popular types of medical fatwa in descending order of frequency were medicines, modern

(new) medical issues, physical acts of worship, surgery, normal conditions and ethico-legal issues.

Introduction

The objective of this study is to identify medico-legal is-
sues that are of importance from an Islamic perspective in
the Bruneian society. This information will be used in de-
signing educational and training curricula for health care
givers in Brunei to make sure they can communicate effec-
tively with their Muslim patients and can give them quality
care based on comprehensive understanding of the Bru-
neian socio-religious context. The study covered religious
edicts on medical matters issued by the Mufti Kerajaan in
the period 1962-2005.

The Mufti of Brunei gave religious edicts, fatwas, on a
wide range of questions addressed to him. These were pub-
lished in an annual volume called Fatwa Mufti Kerajaan.
A fatwa is issued if a specific question is addressed to the
Mutfti by an individual or an organization. Government de-
partments often seek guidance from the Mufti on matters
concerning their field of activity. In addition to fatwas, the
office of the Mufti took the initiative to write about issues
that needed clarification and these writings are published
as Irsyad Hukum on an annual basis. Medical issues take a
significant portion of both publications and are put under
sections titled Perubatan or Rawatan & Kesihatan [1-24].
There were however other matters of implicitly medical
importance found scattered in other parts of the publica-
tions. The scope of the study is limited to identification and
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classification of the edits as explicitly medical or implic-
itly medical and then to further classify them according to
general medical diagnostic categories that also correspond
to specific sections of the medical curriculum.

Methods

The following official publications were bought from the
publication unit of the Mufti’s office: Fatwa Mufti Kera-
jaan 1994-2003 in Bahasa Melayu [1-9], Fatwas of the
State Mufti 1994-1995 in English [10], Fatawa Mufti al
Dawlat 1994-1995 in Arabic [11], Fatwa Mufti Kerajaan:
Rawatan & Kesihatan 1962-2005 in Bahasa Melayu[12],
Ibadat Korban [13], Hukum Rokok & Merokok in Bahasa
Melayu[14], and Irsyad Hukum 1995-2002 in Bahasa Me-
layu [15-24]. The questions and answers were read care-
fully and essential information on each edict was abstract-
ed using a uniform and pre-tested data abstraction form.
Each edict was classified in one of 3 ways: non-medical,
implicitly medical, or explicitly medical. Edicts of medical
nature were classified as either normal physiological con-
ditions or disease conditions. Both categories were then
classified further according to the organ system and the
physiological or pathological process.

Results

Tables 1-2 show the results of data analysis. There was
no significant increase in medical fatwas as a percent-
age of the total fatwas for the two periods 1962-1999
and 2000-2004. The proportion of medically-related
irsyad hukum increased between the 1995-1999 and the
2000-2004. The most popular types of medical fatwa in
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descending order of frequency were medicines, modern (new) medical issues, physical acts of worship, surgery, normal
conditions and ethico-legal issues. Fatwas on medicines addressed questions on therapeutic drugs and spiritual approaches
to disease treatment. Fatwas on modern issues addressed questions on abortion, AIDS, blood transfusion, contraception,
cosmetic surgery, drug abuse, artificial life support and transplantation. Fatwas on physical acts of worship were about
fasting (puasa), ablution (taharat) and pilgrimage (hajj & umrah). Fatwas on surgery addressed use of artificial teeth,
blood transfusion, contact lenses and dental fillings. Fatwas on normal physiological conditions covered menstruation,
pregnancy, and the postnatal period. There was only one fatwa that could have been classified as ethico-legal.

Table 1 Fatwa mufti kerajaan edicts by time period

Explicitly Implicitly Non-

Medical Medical Medical Total
1995-1999 1(0.6%) 17(9.7%) 158(89.8%) 176(100%)
2000-2004 5(2.2%) 17(7.5%) 204(90.3%) 226(100%)
Total 6(1.5%) 34(8.5%) 362(90.0%) 402(100%)

Table 2 Irshad hukum edicts by time period

Explicitly Implicitly Non-

Medical Medical Medical Total
1995-1999 1(1.1%) 12(13.6%) 75(85.2%) 88(100%)
2000-2004 6(5.7%) 17(16.0%) 83(78.3%) 106(100%)
Total 7(3.6%) 29(14.9%) 158(81.4%) 194(100%)

Discussion and recommendations be well researched with a good understanding of the under-

lying medical issues. It is recommended that these issues

The paper has identified the most frequent issues that Bru-
neians seek answers to and that religious officials address.
The range of medical fatwas was diverse indicating so-
phistication of medical services and preparedness of the
religious authorities to venture into the area of medicine.
Religious authorities played a commendable role in tobac-
co control by issuing a whole book about it instead of is-
suing one fatwa. This indicated their preparedness to keep
pace with modern trends in public health and their role in

disease control. The fatwas on medical matters appear to

be included in educational curricula of medical, nursing
and allied health students as well as continuing medical
education programs for practicing physicians and nurses.
This will improve communication between caregivers and
Muslim patients and result in more patient compliance and
cooperation. Compilations of fatwas of medical relevance
are made in many Muslim countries and are published as
books or online. No statistical analysis of patterns of medi-
cally related fatwas has, to the best of the author’s knowl-

edge, been carried out in any other Muslim country.
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Hepatitis C virus infection in Brunei Darussalam:
A genotypic study

Vui Heng Chong, Aza Zetty Feorena Jamaludin, Anand Jalihal
Gastroenterology Unit, Department of Medicine
Raja Isteri Pengiran Anak Saleha (RIPAS) Hospital

Abstract

Hepatitis C virus (HCV) infection is one of the major causes of complicated liver disease. Viral genotypes have been shown to significantly
affect treatment outcomes and may be a factor in disease progression. The aim of this study was to assess the genotypes in our local setting.
Patients with HCV infection and had undergone genotypic testing were retrospectively reviewed. There were 75 patients (61 male, mean
age 40.8 £ 9.8 years) who had genotypic testing. Four genotypes were detected; genotype 1 (n = 26, 34.7%), genotype 2 (n = 4, 5.3%),
genotype 3 (n =45, 60%) and genotype 4 (n = 2, 2.7%). Two patients were infected with dual genotypes (1 & 4 and 2 & 4 respectively).
Both these patients had blood transfusion more than 20 years ago, one had transfusion in Egypt. The median viral load was 2.74 x 10° copies
(range, 2,490 to 39 x 10°). Between the favourable (genotypes 2 & 3) and non-favourable (genotypes 1 & 4) genotypes, there were no
significant differences in the age (p = 0.314), between gender (p = 0.226), the mode of acquisition (intravenous drug injections vs. others,
p=0.223), viral load (< or > 2 x 10° copies, p = 0.763) and the baseline serum alanine aminotransferase activity (p = 0.403). In conclusion,
our study showed that the commonest genotype is genotype 3 followed by genotype 1. There were no significant differences between the
favourable and non-favourable genotypes in the patients’ demographics, mode of acquisition and necro-inflammatory activities and viral
load.

transplantation in Europe and North America. Overall, the

Introduction

Chronic liver disease (CLD) is an important cause of mor-
bidity and mortality. In the Asian Pacific region, Hepati-
tis B virus infection represents a major aetiology whereas
in the United States, Europe and Japan, Hepatitis C virus
(HCV) infection is the main aetiology [1, 2]. In the West
and Japan, HCV has been estimated to account for 80%
of chronic hepatitis, 40% of cirrhosis, 70% of hepatocel-
lular carcinoma and 30% of transplant indications [3]. An
estimated 150 to 200 million individuals are affected by
this infection worldwide with 3 to 4 million new infec-
tions annually. HCV infection is now the leading cause of

end stage liver disease and the leading indication for liver
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incidence of HCV infection has decreased since its dis-
covery in 1989. However, it is still common in a subset
of the population, particularly among those in correctional
and institutional facilities, intravenous drug users (IVDU),
homeless, and patients with end stage renal failure (ESRF)

undergoing haemodialysis [2, 4, 5].

HCV is a positive-stranded RNA virus of approximately
9,400 nucleotides that belong to the Flaviviridae fam-
ily. HCV accounts for the majority of the non-A non-B
chronic hepatitis [6]. Sequence analysis and comparisons
of variants isolated from different geographical areas have
led to the identifications and classifications of at least six
genotypes (designated 1-6) [7]. Some of these genotypes
contain a number of closely related, yet distinct subtypes
of the virus (designated a, b, c, etc...). There are currently
more than 50 subtypes [2]. These differences in nucleotides

sequences identified may be as much as 20 to 23%.

Treatments for HCV infection are now better defined with
the combination of interferon and ribavarin. Viral charac-
teristics such as viral load and genotypes have been shown

to be important factors that predict treatment outcome [2].



Hepatitis C in Brunei 17

Favourable genotypes were those shown to have favour-
able responses to standard therapy, consisting of mainly
genotypes 2 and 3. Genotypes 1 and 4 have less favor-
able responses. There is currently limited information on
the other remaining genotypes. Genotype has also shown
to affect the natural history of HCV infection [8]. There
are currently six distinct genotypes identified and different
genotypes are more prevalent in different regions (Table
1) [9]. There is no published data regarding HCV infection
in Brunei Darussalam. This study assesses the genotypic
distributions among HCV infected patients, including the
favourable and non-favourable genotypes, in patients in

Brunei.

Table 1. Hepatitis C virus genotypes and
their distributions

Genotypes Distributions

1 Europe, North America, Japan
2 Southern Europe
3 Southeast Asia
4 Middle East, Egypt, Central Africa
5 South Africa
6 Indochina

Methods

Patients who were detected to have a positive HCV IgG
serology are those that are routinely referred to the Hepa-
tology Clinic for further evaluation including: HCV IgG,
liver function test, detection of chronic liver disease, rou-
tine screening of blood donors, patients with ESRF under-
going haemodialysis and incarcerated inmates for suspect-
ed or confirmed drug offences. These patients were also
routinely checked for co-infections particularly with hepa-
titis B virus or HIV virus. Intra-venous drug users (IVDU)
were also checked for syphilis infection. Such patients
were routinely followed up and evaluated for the need of
treatment using the current standard pegylated interferon
and ribavarin. Routine HCV RNA detection by PCR and
genotyping with specific probes was performed through
the contracting laboratories of the Ministry of Health (Na-
tional University Hospital laboratory, Singapore and Grib-
bles Pathology, Kuala Lumpur and Melbourne).

Presences of risk factors (IVDU, haemodialysis or HD,
previous operations, blood transfusion, other percutane-
ous procedures or positive sexual contacts) were regularly
checked. Modes of HCV acquisitions were determined ac-
cording to the risk factors. In patients with multiple risk
factors, the most likely risk factor to be strongly associated
with HCV transmission was considered to be the underly-

ing aetiology.

Patients with HCV infection were identified from the
clinics (Hepatology Clinic, RIPAS Hospital, Bandar Seri
Begawan) and laboratory registries and retrospectively re-
viewed. Only patients followed in the Hepatology clinic in
RIPAS hospital was included in the study. The Hepatology
Clinics in RIPAS Hospital receive all referrals and follow
up patients with chronic HCV infection. RIPAS Hospital
serves three of the four districts with population catch-
ments of approximately 320,000 (Economic Planning
Unit, Ministry of Finance, projected population 2005).
The other hospital, Suri Seri Begawan Hospital located in
Kuala Belait, also sees and manages a smaller number of
patients. The central laboratory handles all the blood test-
ings for HCV and receives all the results for viral load and

genotype testings.

At the time of the study (up till October 2005), there were
a total of 185 patients under the follow up of the Hepatol-
ogy Clinics and of this, 75 patients had undergone geno-
type testing. Blood samples were collected and send to the
overseas centre for PCR and genotyping. Demographic
data (age, gender and race), mode of acquisition (IVDU,
transfusion related, haemodialysis related or others) and
laboratory investigations (liver function test, viral load and
viral genotype) were retrieved from case notes and com-

puter results where available.

All data were coded and entered into the SPSS pack-
age (Version 10.0, Chicago, IL, USA) for analysis. The
Student’s t-test, Chi-squared and Fisher's exact tests
were used when appropriate. The modes of acquisition
were grouped into IVDU and others as in the compari-
son between favoruable (genotypes 2 and 3) and non-
favourable (genotypes 1 and 4) genotypes. The results
were considered to be statistically significant when p
value is < 0.05 (2-tailed).
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Results

The mean age of the patients was 40.8 = 9.8 years old,
consisted mainly male (81.3%) and predominantly Malay
(80%). The most common mode of acquisition of HCV
was through IVDU (63.5%). Two patients were co-infect-
ed with hepatitis B virus and none were positive for HIV
infection. The demographics of patients and mode of ac-

quisition of HCV infection are shown in Table 2.

Table 2: Baseline demographic data, mode of acquisition
and baseline liver function test of patients with genotypic

testings
Age (years) 40.8+9.8
Gender
Male 61 (81.3%)
Female 14 (18.7%)
Race
Malay 60 (80%)
Chinese 8 (10.7%)
Indigenous 6 (8%)
Others 1(1.3%)

Mode of acquisitions *

Intravenous drug use 33 (63.5%)

Haemodialysis 6 (11.5%)
Transfusion/operation 6 (11.5%)
Sexual contact 3 (5.8%)
Unknown 7 (7.7%)
Baseline Liver function test
Protein (gm/L) 79.4+£52
Albumin (gm/L) 39.0+3.9
Bilirubin (mmol/L) 172 +£8.9
Alkaline phosphatase (U/L) 78.7+24.9

Gammaglutamyl transpeptidase (U/L) 68.7 + 83.5

Alanine aminotransferase (U/L)  91.6 £ 63.9

* Based on 52 patients (23 patients did not have this data
recorded)

There were four genotypes detected and the commonest
genotypes were genotypes 3 and 1, accounting for 58% and
34% respectively. Genotype 2 accounted for 5%. Figure 1
show the distribution of genotypes. Two patients were in-
fected with dual genotypes (1 & 4 and 2 & 4 respectively).
Both these patients had blood transfusion more than 20
years ago, and one had it in Egypt.

Genotypes distributions

3%

01 E2 O3 0O4

Figure 1. Genotypes distribution of hepatitis C virus

The median viral load was 2.74 x 10 copies (range, 2,490
to 39 x 10°).

There were no significant differences between the favour-
able (genotypes 2 & 3) and non-favourable (genotypes 1 &
4) genotypes. Although those with favourable genotypes
were younger, this was not statistically significant (p =
0.314). Similarly, there were no difference between gen-
ders (p = 0.226), the mode of acquisition (IVDU vs. others,
p=0.223), viral load (< or > 2 x 10° copies, p = 0.763) and
the baseline liver function test including the baseline se-
rum alanine aminotransferase activity (p = 0.403), necro-
inflammatory and the fibrosis stages between the favour-
able and non-favourable genotypes. This is shown in Table
3.
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Table 3. Comparison between patients with favourable (genotypes 2 and 3) and

non-favourable (genotypes 1 and 4) hepatitis C virus genotypes

Parameters Favourable Non-Favourable p value
Demographics
Age (yrs) 399+84 424+11.8 0.314
Gender (male) 85.4% 74.1% 0.226
Mode of acquisition

IVDU 69.7% 52.6% 0.223

Others 30.3% 47.4%
Blood investigations
Alanine aminotransferase (U/L)
Baseline 96.8 £ 61.9 82.6 +67.5 0.403
Highest level 117 +70.9 118 +116.2 0.967
Albumin (gm/L) 393+39 38.6+4.3 0.633
Alkaline phosphatase (U/L) 73.5+£254 87.6+22.2 0.107
Gammaglutamyl transpeptidase (U/L) 61.2+£37.2 82.5+133.9 0.466
Protein (gm/L) 79.5+5.4 79.2+4.9 0.832
Viral load (> 2 x 106 copies) 48.4% 52.9% 0.763
Overall Cirrhosis 0.0% 11.1% 0.180
Histology
Grade of inflammation 1.6+ 1.0 2.0+0.7 0.478
Stage of fibrosis 1.8+0.9 1.4+0.9 0.450

IVDU: Intravenous drug users

Discussion

Our study showed that four genotypes exist in Brunei Dar-
ussalam with the commonest genotype being genotype
3. Genotype 2, the other favourable genotype accounted
for only 5%. Overall, favourable genotypes accounted for
63%. This finding is consistent with published data. These
genotypes have been shown to have more favourable re-
sponses to treatment. Genotypes 1, 2 and 3 have a world-
wide distribution with type 1 (especially subtypes a and
b) being commonest, accounting for about 60% of global
infections. In our setting, genotype 1 accounted for a third
of our cases. Interestingly, we also found two patients with
genotype 4, most probably acquired outside of the country.
This genotype is uncommon outside of the Middle East,

Egypt and Central Africa. Both of our patients had co-in-
fections with other genotypes (1 and 2 respectively) and
one had a history of blood transfusion more than twenty
years before in Egypt. The other patient only had a history
of blood transfusion more than twenty years ago. Whether
both genotypes were acquired simultaneously is possible.
However it is more likely than the different genotypes
were acquired at different times. Currently it is not known
whether co-infections with multiple genotypes have any
impact on the natural progression. However, treatment is
usually targeted at the less favourable genotype. We did
not find any genotypes 5 and 6 among our patients. This is
an expected finding as these genotypes are found only in
Indochina and South Africa.
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Reports from Europe and North America show that co-
infections of HCV with other viruses, especially with HIV
are not uncommon [10, 11]. This is particularly true in
those with history of IVDU [12]. Similarly, co infections
with HBV also occur [13, 14]. Currently, there are very
little data from the South East Asia regions. Fortunately,
in our setting, the incidence of HIV infections remains low
and none of our patients had HIV infection. Only two had
co-infections with HBV. Co infections with HBV can be
managed concurrently as interferon used for HCV treat-

ment is also a standard treatment for HBV.

Studies have shown that genotypes may influence the
natural history and be associated with disease progres-
sion. Genotype 1, especially subtype b has been shown
to be associated with higher risk of hepatic decompensa-
tion by three fold in patient with established liver cirrhosis
[8]. Presence of steatosis may be associated with disease
progression [15] and genotype 3 has been shown to be
strongly associated with hepatic steatosis. However this is
reversible with successful treatment. [16] Unfortunately,
we were not able to assess this correlation as the number
of patients having had liver biopsies was too small. How-
ever, there no significant differences when we compared
between the favourable and unfavourable genotypes in
the patients’ characteristics, necro-inflammatory activities

and viral load.

The commonest mode of acquisition among our patients
was through IVDU followed by HD. With the implemen-
tation and improvement of infection control measures
(designated HD machines and points), infection through
HD is becoming less and IVDU is now becoming a major
source of HCV infection in our local setting. A local study
looking at patients with HCV undergoing HD in Suri Seri
Begawan Hospital showed that the infection rate had de-
clined significantly through these infection control mea-
sures [17]. Among those patients who acquired HCV after
starting HD, the median time for HCV IgG to become pos-
itive was 45 months (range, 20 to 70). It is more difficult
to estimate time of infection among IVDU as most were
detected later once they were incarcerated. Furthermore,

most were not very forth coming or cannot remember the

exact time of starting IVDU. Furthermore, time of HCV
acquisition is not necessary correlated to the first time
of IVDU use. Among the different modes of acquisition,
the favourable genotypes were more common among our
IVDU group; however this did not reach statistical signifi-
cance. This is important as this has cost saving as treat-

ment duration for favourable genotypes is shorter.

Current treatment guidelines recommend six month of
therapy for favourable genotypes (genotypes 2 and 3) re-
gardless of viral loads and non-favourable genotypes with
low viral load (< 2 x 10° copies). However, 12 months of
therapy have been recommended for non-favourable geno-
types with high viral load (> 2 x 10° copies). [2] More im-
portantly, there are studies now showing that even shorter
duration of treatment may be adequate for the favourable
genotypes. [18, 19] Success rate in term of sustained vi-
ral response (absence of RNA detected six months post
completion of treatment) have been shown to be as high as
76 to 82% for genotypes 2 and 3 compared to 42 to 46%
for genotype 1 [2] Overall, this has cost implications as
the treatment is costly and associated with significant side

effects that can severely impair quality of life.

The main weaknesses of our study are the small sample
size of patients having been tested for genotype and being
a single centre study. This is mainly because at the time of
the study, a proportion of patients already had been treated
and some patients were still waiting for their results. Re-
sults from single center study may not be generalisable due
to referral biases of tertiary centers. However, in our case,
our clinics have a large population catchment of more than
75% of the overall population. Hence our results obtained

are quite generalisable in our local contact.

In conclusion, our study showed that the commonest geno-
type is genotype 3 which is a favourable genotype. How-
ever, non-favourable genotypes are also common in partic-
ular genotype 1. Co infections are fortunately uncommon.
There were no significant differences between the favour-
able and non-favourable genotypes in the patients’ demo-
graphics, mode of acquisition, necro-inflammatory activi-

ties and viral load.



Hepatitis C in Brunei 21

References

1.Liaw YF, Leung N, Guan R, Lau GK, Merican I 2003.
Asian-Pacific Consensus Working Parties on Hepatitis
B. Asian-Pacific consensus statement on the manage-
ment of chronic hepatitis B: an update. J Gastroenterol
Hepatol18:239-45.

2.National Institute of Health 2002. Consensus develop-
ment conference statement: management of hepatitis C.
Hepatology 36: S3-20.

3.Consensus Panel EASL. 1999. International Consensus
Conference on Hepatitis C. Paris, 26-27 February 1999.
Consensus Statement. J Hepatol 30:956-58.

4.Di Napoli A, Pezzotti P, Di Lallo D, Petrosillo N, Trivel-
loni C, Di Giulio S; Lazio Dialysis Registry. 2006. Epi-
demiology of hepatitis C virus among long-term dialysis
patients: a 9-year study in an Italian region. Am J Kidney
Dis 48:629-37.

5.Van den Berg CH, Smit C, Bakker M, Geskus RB, Berk-
hout B, Jurriaans S, Coutinho RA, Wolthers KC, Prins M.
2007. Major decline of hepatitis C virus incidence rate
over two decades in a cohort of drug users. Eur J Epide-
miol. Mar 3; [Epub ahead of print]

6.Chen QL, Kuo G, Weiner AJ, Overby LR, Bradley DW,
Houghton M. 1989. Isolation of a cDNA derived from
a blood borne non-A non-B hepatitis genome. Science
244:359-62.

7.Mellor J, Walsh LE, Prescot LE, Jarvis LM, Davidson F,
Yap PL, Simmonds P. 1996. Survey of type 6 group variant
of hepatitis C in Southeast Asia using a core based geno-
typing assay. J Clin Microbiol 34: 417-23.

8.Fattovich G, Ribero ML, Pantalena M, Diodati G, Al-
masio P, Nevens F, et al. 2001. Hepatitis C virus geno-
types: distribution and clinical significance in patients with
cirrhosis type C seen at tertiary referral centres in Europe.
J Viral Hepat 8:206-16.

9.Simmonds P, Bukh J, Combet C, Deleage G, Enomoto N,
Feinstone S,Halfon P, Inchauspe G, Kuiken C, Maertens
G, Mizokami M, Murphy DG, Okamoto H, Pawlotsky JM,
Penin F, Sablon E, Shin-I T, Stuyver LJ, Thiel HJ, Viazov
S, Weiner AJ, Widell A. 2005. Consensus proposals for a
unified system of nomenclature of hepatitis C virus geno-

types. Hepatology 42:962-73.

10.Tien PC; Veterans Affairs Hepatitis C Resource Cen-
ter Program; National Hepatitis C Program Office. 2005.
Management and treatment of hepatitis C virus infection
in HIV-infected adults: recommendations from the Vet-
erans Affairs Hepatitis C Resource Center Program and
National Hepatitis C Program Office. Am J Gastroenterol
100:2338-54.

11.Pellicano R, Fagoonee S, Repici A, Rizzetto M. 2007.
Hepatitis C virus and human immunodeficiency virus: a

dangerous dealing. Panminerva Med 49:79-82.

12.Walsh N, Higgs P, Crofts N. 2007. Recognition of hep-
atitis C virus coinfection in HIV-positive injecting drug us-

ers in Asia. J Acquir Immune Defic Synd 45:363-5.

13.Stark K, Bienzle U, Vonk R, Guggenmoos-Holzmann
I. 1997. History of syringe sharing in prison and risk of
hepatitis B virus, hepatitis C virus, and human immuno-
deficiency virus infection among injecting drug users in

Berlin. Int J Epidemiol 26:1359-66.

14.Weild AR, Gill ON, Bennett D, Livingstone SJ, Parry
JV, Curran L. 2000. Prevalence of HIV, hepatitis B, and
hepatitis C antibodies in prisoners in England and Wales: a

national survey. Commun Dis Public Health 3:121-6.

15.Adinolfi LE, Gambardella M, Andreana A, Tripodi MF,
Utili R, Ruggiero G. 2001. Steatosis accelerates the pro-
gression of liver damage of chronic hepatitis C patients
and correlates with specific HCV genotype and visceral

obesity. Hepatology 33:1358-64.



22 V. H. Chong et al. / Brunei Darussalam Journal of Health Volume 2, 2007

16.Kumar D, Farrell GC, Fung C, Jacob G. 2002. Hepatitis
C virus genotype 3 is cytopathic to hepatocytes: Reversal
of hepatic steatosis after sustained therapeutic response.
Hepatology 36; 1266-72.

17.Chong VH, Zinna S. Hepatitis C virus infection and
haemodialysis: experience of a district general hospital in
Brunei Darussalam. Singapore Med J (In Press)

18.Mangia A, Santoro R, Minerva N, Ricci GL, Carretta V,
Persico M, Vinelli F, Scotto G, Bacca D, Annese M, Ro-
mano M, Zechini F, Sogari F, Spirito F, Andriulli A. 2005.
Peginterferon alfa-2b and ribavirin for 12 vs. 24 weeks in
HCV genotype 2 or 3. N Engl J Med 352:2609-17.

19.Dalgard O, Bjoro K, Hellum KB, Myrvang B, Ritland
S, Skaug K, Raknerud N, Bell H. 2004. Treatment with
pegylated interferon and ribavarin in HCV infection with
genotype 2 or 3 for 14 weeks: a pilot study. Hepatology
40:1260-5.



Breast cancer markers 23

Breast cancer in Brunei Darussalam — Differential community distribution
and an analysis of common molecular tumour markers

Foo Ren Kang', PU Telesinghe?, Syaffiq bin Abdallah’, and R. Ramasamy'

!Institute of Medicine, Universiti Brunei Darussalam, ’Department of Pathology, RIPAS hospital, *Department of Oncology,
RIPAS hospital, Brunei Darussalam

Abstract

The distribution of breast cancer among women of Chinese and Malay origin of different ages presenting at RIPAS hospital, Brunei Darus-
salam and its relative incidence in the Chinese and Malay populations of the country were determined for the years 2004 and 2005. While
the incidence rate for Chinese in Brunei is comparable to that seen in Singapore, the incidence rate for Malays in Brunei is significantly
lower than in Singapore. The differences are consistent with genetic or culture associated behavioral factors or both playing a role in the

development of breast cancer.

The findings also indicate that breast cancer arises more in a slightly younger age group in the South East Asian populations, including
Brunei Darussalam when compared to the USA. The difference may be related to genetic, cultural, behavioural, and environmental fac-

tors

The presence of the molecular markers, estrogen and progesterone receptors (ER and PR), pS2 protein, HER-2/Neu receptor, Bcl-2, p53
and Ki67 in ductal carcinomas in situ and invasive ductal carcinomas was investigated by immunohistochemistry. While no relationship
was observed between tumour stage and the expression of the different molecular markers, the results suggest that the expression of both
ER and PR, although not statistically significant, tend to be inversely related to grade of the tumour, consistent with observations made
elsewhere. Only 3 of 35 tumours were positive for the Ki67 marker of cell division and all these were of tumour grade 3. The findings did
not demonstrate a relationship between p53, Bcl-2 or Her 2 and tumour grade. However the detection of Her 2 in the tumours is important

for considering Herceptin therapy.

These findings help establish a baseline for more detailed investigations on factors influencing the incidence of breast cancer, and the use

of molecular markers in clinical oncology, in Brunei Darussalam.

1. Introduction

Breast cancer is the most common malignancy among
women in many countries [1]. The majority of breast can-
cers are adenocarcinomas. They are classified into in situ
carcinomas which are neoplasms that are restricted within
the ducts or lobules by the basement membrane, and in-
vasive carcinomas that are able penetrate the basement

membrane and invade surrounding lymphatic and blood
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vasculature and are also able to metastasize to distant re-
gions [2]. In situ carcinomas are classified into intraduct
carcinomas (accounting for about 5% of all breast can-
cers) and lobular carcinoma (accounting for about 6% of
breast cancers). Invasive carcinomas are classified into
several types, of which invasive ductal carcinoma is the
most common, accounting for about 70% of all breast
cancers [3]. We examined the distribution of breast cancer
among women of Chinese and Malay origin of different
ages presenting at RIPAS hospital, Brunei Darussalam and
estimated its relative incidence in the Chinese and Malay
populations of the country.

Molecular markers characteristic of breast cancer cells,
that can be detected by commercially available antibodies

using immunohistochemical techniques, have been found
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to be useful in prognosis and for devising suitable treat-
ments. Prognostic factors assess the patient’s risk of relapse
based on intrinsic biological characteristics of the tumour
and the disease stage at diagnosis. They help to identify
the need for adjuvant therapy [4]. Predictive factors are
helpful in assessing the responsiveness of the tumour to
particular treatment [5]. Several molecular markers ex-
hibit both prognostic and predictive values; e.g. estrogen
and the HER2/neu (c-erb-2) receptors. The predictive and
prognostic values of different molecular markers in breast
cancer have been extensively reviewed elsewhere [4-9].
In our study we attempt to relate the presence or absence
of the estrogen receptor (ER), the progesterone receptor
(PR), pS2, HER2/neu (Her2), p53, Bcl2 and Ki67 to the
stage and grade of invasive ductal carcinomas and in situ
intraduct breast carcinomas seen in the years 2004-5 at RI-

PAS hospital, Brunei Darussalam.

The estrogen receptor (ER) and the progesterone recep-
tor (PR) are steroid hormone-activated transcription fac-
tors. Estrogens mediate their effects through two specific
intracellular ER receptor subtypes, ER a and ER (. Both
receptors are expressed form different genes and have
similar but not identical ligand binding characteristics [6].
In clinical practice only ER a is currently measured [5].
In terms of its clinical use in breast cancer, overexpres-
sion of ER o has been shown to have valuable prognostic
and predictive properties [6]. Patients with ER positive tu-
mour have shown to have prolonged disease survival rates
compared to those with ER negative tumours regardless
of the involvement of nodes [7]. They can also be treated
with selective ER modulators such as Tamoxifen. The PR
is produced when the estrogen-ER pathway is active. It has
similar prognostic value as the ER. The pS2 protein is an
estrogen regulated secretory protein that is expressed pre-
dominantly in ER-positive tumours [9]. The exact function
of the protein is uncertain though it seems to be involved
in growth regulation, and act as indicator for an intact cel-

lular estrogen-processing mechanism [7, 9].

Her2-neu (Her?2) proto-oncogene, located on chromosome
17921-q22 [8], codes for a transmembrane tyrosine kinase
growth factor receptor. It is a one of a family of epider-
mal growth factor receptors. This gene has been found to
be amplified in 15 — 20% of invasive human carcinomas.

Her2 overexpression has been associated with poor prog-

nosis of in both primary operable and advanced breast can-
cer patients [8]. However, Her2 is the target for treatment
of breast cancer with a humanised monoclonal antibody,

Herceptin.

p53 is a tumour suppressor gene found on the chromosome
17p13 that acts as a negative regulator of cell proliferation.
It does so by binding to DNA and inducing the transcription
of p21 protein which goes on to block the entry of the cell
into the S phase of the cell cycle [10]. Mutant p53 is the
most common genetic deficit in human cancers, including
breast cancer [9]. There is a strong relationship between an

abnormal p53 phenotype and poor clinical outcome.

Bcl-2 is an anti-apoptotic protein that suppresses the func-
tion of Bax, an apoptosis-inducing protein which forms
mitochondrial pores. Opening of such pores releases mi-
tochondrial cytochrome ¢ which then activates caspases
to induce apoptosis [11]. Surprisingly, the loss of Bel 2
expression correlates with the loss of endocrine sensitivity,
unfavourable tumour biology and poor prognosis [3, 7].

The reason for this is not known at present.

The Ki67 marker is a monoclonal antibody reactive nu-
clear antigen, detected in dividing cells [7]. High levels
of Ki67 are associated with poor histologic differentiation
and with metastasis to the lymph nodes, and are capable of
predicting 4 year survivability irrespective of the ER and

nodal status.

2. Methods and Materials

2.1 Patient details

All breast cancer patients in Brunei are referred to the RI-
PAS hospital, Bandar Seri Begawan for treatment. Details
of breast cancer patients for the years 2004 and 2005 were
obtained from the Cancer Registry of the RIPAS Hospital.
Female patients with complete records in 2004 and 2005
that were used in this study numbered 45 and 41 respec-
tively. The one male patient seen during this period was
excluded from the study. The records were in the form of
case summaries originating from the Oncology Depart-
ment, RIPAS hospital. Histopathological reports were
obtained from the State Pathology Laboratory, RIPAS
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hospital. Incomplete or missing patient records due to de-
ferred follow-ups, etc, were excluded from the analysis.
For determination of breast cancer incidence and age on
diagnosis, the entire set of patients from 2004-5, totalling
86, were used.

2.2 Statistics
The incidence of breast cancer among females in the popu-
lation or ethnic group, and 95% confidence limits, were

calculated as follows using the exact binomial test [12]:

No. of patients with breast cancer

Total mid year female population (country or ethnic
group) / 100 000 persons

The significance of differing proportions among tumour
molecular markers in the varying grades or stages of tu-
mours was determined by the Fisher’s exact test.

2.3 Classification of tumours

From the macroscopic and microscopic results, the size
of the tumour (T), the number nodes exhibiting metasta-
sis (N) and the pathological grading were obtained. With
these and the metastasis status (M) of patients obtained
from the case summaries, the TNM staging of the tumour
was determined according to established procedures [13].
The grading of the tumour was based on the microscopic
examination of the tumour to assess the level of differen-
tiation of the tumour. G1 indicated a well differentiated
tumour cells, G2 indicated moderate or poorly differen-
tiated tumour cells and G3 indicated undifferentiated tu-
mour cells [1].

2.4 Immunohistochemical staining data for markers and
their relationship to stage and grade of invasive ductal and
intraductal carcinomas

Immunohistochemical staining was performed routinely
by the Pathology Department of RIPAS hospital, on the bi-
opsy specimens, using standard procedures. These showed
levels of ER , PR , Her 2, Ki-67, p53, Bcl-2 and pS2 pro-
teins. A typical slide of a medullary carcinoma showing the
brown immuno-peroxidase reaction for for Her 2 is shown

in Figure 1. The specificity of the reaction is shown by the

absence of staining in adjacent non-tumour cells that serve

as an internal negative control.

Figure 1. Immuno-peroxidase staining for Her2 in medul-

lary carcinoma of the breast

The units for expression levels of the molecular markers
were presented in the form: +1, +2 and +3. The interpreta-
tion of these units were based on the microscopic examina-

tion of the pathologist as follows:

Units Proportion of cells that
were seen to be positive
- <25%
1+ 25-50%
2+ 50-75%
3+ >75%

Tablel. Interpretation of immunohistochemistry units

The expression levels of each of the molecular markers
were compared with the staging and grading of each of the
tumors. In this study, only invasive ductal carcinomas and
intraduct carcinomas were analyzed due to the relatively

small number of other types of breast carcinomas.
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3. Results

3.1 Incidence of breast cancer in the population and among

ethnic groups

The incidence rates of breast cancer in the country for the
female population of Brunei Darussalam for the period
2004-2005 are shown in Table 2. The results show that the
incidence of breast cancer is higher in the Chinese female
population than in the Malay female population in Bru-
nei Darussalam. There were seven cases of breast cancer
among patients who could not be classified as ethnic Chi-

nese or Malay.

Ethnicity n* Incidence” 95% CI
Malay 51 22.0 16.4,28.9
Chinese 28 74.5 49.5,107.6
Total 86 24.9 19.9,30.8

2 number of breast cancer patients
® number of cases per 100,000 population per year
in the period 2004-2005

CI - confidence interval

Table 2 Incidence of Breast Cancer (BC) for 2004-2005

3.2 Age at diagnosis of the breast cancer

The age at which cancer was first diagnosed in all of the
female breast cancer patients is shown in Figure 1. There
were more patients diagnosed in the 40-49 and 50-59 age
groups than in other age groups in the period 2004-2005,
with equal numbers in both the 40-49 and 50-59 age
(33.7% of all cases each)

No of Cases Diagnosed vs Age a Diagnosis
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Figure 1. Number of cases diagnosed by age group in
2004-2005. The numbers in each group are indicated
above the bars in the figure.

3.3 Proportions of tumours with different molecular

markers

Because this was a retrospective analysis, results from the
determination of molecular markers in tumours were only
available for a proportion of the tumours. Of those where
results were available, the proportions of stained tumours
that gave a positive reaction for the different markers is
shown in Table 2.

Marker | No. of Tumours No. Positive Percent Positive
Examined
ER 59 25 42%
PR 58 25 43%
Her2 56 36 64%
pS3 36 15 42%
Ki67 35 03 09%
Bcl2 36 12 33%
pS2 35 10 29%

Table 2. Proportions of positive tumours among those
examined for different molecular markers, 2004-2005

3.3. Relationship between the level of markers and tumour
stage

No clear trends or statistically significant relationships
could be discerned between the level of expression of the
different tumour molecular markers and tumour stage in
the patients at diagnosis. Hence the details of these data

are not presented.
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3.4 Relationship between the level of markers and tumour

grade

The relationship between the grade of tumour and the dif-
ferent tumour markers was also examined. Figure 2 shows
the relationship between the level of detection of ER and
the grade of the tumour. This relationship was statisti-
cally analysed by comparing the proportions of tumours
expressing the marker at any level, and marker-negative
tumours, in tumours of different grades. The pooling of the
tumours that expressed markers at any level for each grade
of tumour was done to increase the numbers in a given
category for statistical analysis. Although the relationship
did not reach acceptable statistical significance, there ap-
peared to be a tendency for the higher grade tumours to be

ER negative (Fisher’s exact test p=0.097).
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Figure 3. Relationship between PR expression levels and
the grade of tumour. The numbers in each group are indi-

cated above the bars in the figure.

For p53 the proportions of positive and negative marker
reactions in tumours of different grades were not signifi-
cant by the Fisher’s exact test (p=0.889) and no obvious
trend could be discerned (Figure 4). Although a large pro-
portion of G3 stage tumours were p53 negative, this was

also the case for G1 stage tumours.
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Figure 2. Relationship between ER expression levels
and the grade of tumour. The numbers in each group are

indicated above the bars in the figure.

A tendency for a similar relationship between the detection
of PR and the grade of the tumour, although not reach-
ing statistical significance, was also observed (Figure 3,

p=0.112 by Fisher’s exact test).

Figure 4. Relationship between p53 expression levels and
the grade of tumour. The numbers in each group are indi-

cated above the bars in the figure.

Additionally, no clear trend could be discerned, or statis-
tically significant relationship established, between the
expression of Bcl2 or Her2 and the grade of the tumour
(Figures 5 & 6). With Ki67, the three tumours where the
antigen was detected (two at the 3+ level and one at the

2+ level) were all of tumour grade 3.
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Figure 5. Relationship between Her2 expression levels
and the grade of tumour. The numbers in each group are
indicated above the bars in the figure.
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Figure 6. Relationship between Bcl2 levels and the grade
of tumour. The numbers in each group are indicated
above the bars in the figure.

3.5 Relationship between ER and pS2 expression in the

tumours

Because pS2 is expressed after ER mediated estrogen sig-
nalling, a correlation between its expression and that of
ER would be expected. It was observed that of 13 ER +ve
tumours, 5 were pS2 +ve and of 22 ER —ve tumours, only
5 were pS2 +ve. The relationship between pS2 and ER ex-
pression was not statistically significant by Fisher’s exact
test (p=0.44). However, 49% of the tumours were both pS2
and ER —ve, while only 14% were pS2 +ve and ER —ve.

4. Discussion

4.1 Incidence of breast cancer in Brunei

Data from Singapore also show a higher incidence rate in
Chinese females compared to Malay females [14]. For the
1998-2002 period in Singapore, the incidence rate for the
Chinese female population was 72.7 per 100,000 per year
with a 95% CI of 70.64 to 74.8 compared to an incidence
rate for the Malay female population of 46.4 per 100,000
per year with a 95% CI between 42.5 and 50.4. While the
incidence rates for Chinese in Singapore is comparable to
that seen in Brunei in our study, the incidence rate for Ma-
lays in Singapore in significantly higher than in Brunei.
While this may possibly be due to sociological differences
related to seeking medical treatment for breast cancer in
the two countries, it may also reflect geographical and
other socio-economic factors that are reported to affect the
incidence of breast cancer [2, 15]. The differential factors
that tend to reduce the incidence of breast cancer among
Bruneian Malays merit further investigation.

The differences between the Chinese and Malay popula-
tions observed in this study is consistent with genetic or
culture associated behavioral factors or both playing a
role in the development of breast cancer [3]. It is report-
ed for example that the incidence of breast cancer in the
USA greater for Caucasians than for African Americans
and is least for the Asian/Pacific Islanders/Amerindians
[16]. More detailed studies are needed to determine the
ethnicity-related factors affecting breast cancer incidence

in Brunei.

4.2 Age at diagnosis

The Second Report of the National Cancer Registry of Ma-
laysia also reported a similar pattern of age-dependence
for breast cancer incidence in Malaysia in 2003, as we find
in Brunei in 2004/5. About 33 % of cases were diagnosed
in the 40-49 age group and 31% in the 50-59 age group in
Malaysia in 2003 [17]. In Singapore, the Singapore Cancer
Registry report no.6 (2004) reported that over 54% of all
breast cancer cases was diagnosed at 50 years of age or
later [14]. On the other hand, the median age of diagnosis
of breast cancer in the USA is 61 years [16].
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The findings therefore suggest that breast cancer arises
more in a slightly younger age group in the South East
Asian populations, including Brunei Darussalam, than in
the USA. The difference may be related to genetic, cul-
tural, behavioural, and environmental factors and merits

further investigation.

4.3 Relationship between the molecular markers and stag-

ing and grading

The prognosis is poorer for the more highly staged tumours
[13] and for tumours of a higher grade (less differentiated
tumours) [7]. The present study could not establish a clear
relationship between the staging and any of the molecular
markers. On the other hand, the results suggest that the ex-
pression of both ER and PR may tend to be inversely re-
lated to grade of the tumour which is consistent with other
observations [9]. Analysis of a larger number of samples
in Brunei for ER and PR will be needed to demonstrate a
statistically significant relationship between the expression
levels of these two markers and tumour grade. Such a find-
ing would assist prognosis.

Mutation in the p53 gene leads to an accumulation of
dysfunctional p53 protein that is detectable immunohis-
tochemically [18]. Therefore it might be expected that more
aggressive tumours of higher grade and stage might have
more p53 detectable by immunohistochemistry. However
there are conflicting reports in the literature with either a
positive [19] or no [20] correlation of p53 detection with
grade/stage of breast cancers.

The detection of Ki67 only in the G3 tumours is consistent
with it being a marker for dividing cells. It has been report-
ed that the expression of Ki67 in >20% of nuclei (approxi-
mately > Grade 1 according to the classification used in
the present study) correlates significantly with histological
grade and the absence of ER and PR, and that it is a simple,
inexpensive and reliable measure of proliferation rate in
breast cancer compared to flow cytometric measurement
of DNA content [21].

Our findings did not demonstrate a relationship between
Bcl-2 or Her 2 and tumour grade or stage. However the de-
tection of Her 2 in the tumours is important for considering
Herceptin therapy.

While not statistically significant, there was a tendency for
the absence of the pS2 marker to be correlated with the
absence of ER, consistent with pS2 being expressed down-
stream of estrogen signalling. However 5/22 ER negative
tumours showed detectable pS2, and this may be due to
the sensitivity of ER detection or the dysregulation of gene
expression associated with malignant transformation. The
pS2 positive fraction of ER positive tumours has been re-

ported to have a better prognosis [9].

The expression of molecular markers in tumour cells is
confounded by the gross genomic instability of tumours,
which can result in highly dysregulated expression of
proteins. Variable sensitivity of detection in immunocy-
tochemistry is also possible. Gene expression profiling
using nucleic acid hybridisation techniques is considered
to be potentially of great value clinically in predicting
sensitivity of tumours to new and established drugs. The
findings reported here provide a baseline for more detailed
investigations, and investigations using more sensitive
techniques, on the use of molecular tumour markers in im-

proving the treatment of breast cancer.
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Abstract

Gastrointestinal bleeding is a common medical emergency that requires urgent endoscopy and treatment. Rebleeding is an important
complication that can lead to death. Scoring systems such as the Rockall score and Forrest endoscopic criteria can predict rebleed and
poor outcomes. We investigated the clinical presentation and outcome of patients with non-variceal upper gastrointestinal (GI) bleeding
who required endoscopic therapy. Patients presenting with non variceal upper GI bleed over a one year period (Jan to Dec 2004) were
identified from the endoscopy register and retrospectively reviewed. There were 61 patients (male 77%) with a mean age of 54.6 years
(range 3-92). The commonest presentation was with melena (77%). 49.2% were on medications associated with increased risk for GI
bleed and 46% had significant comorbid illnesses. Peptic ulcer was the most common cause of bleeding (78.7%). The prevalence of
Helicobacter pylori was 31%. Blood transfusion was required in 44 patients (72.1%) with a mean requirement of 3.3 units per patient
(range 0-21). Rebleeding occurred in 25% and 3.3% were referred for surgery. The overall mortality was 18%. However, majority
died from other significant illnesses. Two deaths (3.3%) occurred as result of bleeding. Older age (p < 0.05), higher admission INR (p
< 0.05), longer hospital stay (p < 0.05) and higher blood transfusion requirements (p < 0.05) were predictive of mortality. The Rock-
all score correlated with rebleed and death but not the Forrest endoscopic criteria. In conclusion, ulcer disease account for the major

proportion of non-variceal upper GI bleed and half of these patients were taking medications associated with increased risk for bleeding.

Certain factors are predictive of mortality.

Introduction

Upper gastrointestinal (GI) bleed is defined as GI blood
loss proximal to the ligament of Treitz. [1] It may be va-
riceal or non-variceal. Acute non-variceal upper GI bleed is
a common emergency with a reported incidence of 50-100
cases/100,000 population/year [2, 3] and a mortality of
5-14% [3, 4] Peptic ulcer is the most common cause of
acute non-variceal upper GI bleed [4] Over the past three
decades there have been advances in the management of
this condition. Endoscopy has become an important tool
and has changed from a purely diagnostic procedure to a
first line therapeutic tool in the management of GI bleed-
ing. In additions, prognostic scores such as the endoscopic
Forrest criteria and Rockall score [5, 6] have been devel-

oped to predict risk of rebleed and poor outcomes. This
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study aimed to evaluate the clinical, endoscopic features and
outcome of our patients in Brunei Darussalam undergoing

endoscopic therapy for non-variceal upper GI bleeding

Methods

All patients admitted with suspected upper GI bleeding
had full blood count, urea and electrolytes, clotting and
cross match done. Liver function test was done if underly-
ing liver disease was suspected. All patients were assessed
for severity of blood loss and resuscitated with volume
expander. Patients were monitored closely and kept nil
per orally until bleeding settled. They were given acid
suppression with either omeprazole or ranitidine. Patients
who developed GI bleeding as in-patient were routinely
referred to the gastroenterologist on duty. Decision for
either urgent or elective endoscopy depends on the time
of admission or referral. Generally, cases referred during
office hours have their endoscopy done during the same
day. Otherwise, patients have their endoscopy in the next

available endoscopy list.
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There are five endoscopists working in the unit during the
period of the study, consisting of three specialists and two
senior medical officers. Overall four endoscopists had ex-
perience with over 1,000 procedures and one trainee with
less than 1,000 procedures carrying out procedures under
supervision. Treatment modalities available for treat-
ment of bleeding lesions included; i) adrenaline injection
mono-therapy (1 mg in 1/10,000 dilution with water); b)
heater probe coagulation mono-therapy; c¢) combination
of adrenaline and heater probe coagulation; d) haemoclip.
Treatment modalities used were at the discretion of the en-

doscopists.

Rebleeding was defined as new onset of hematemesis, cof-
fee ground vomitus, malena and drop in hemoglobin level
of 2 or more grams after a successful initial endoscopic
treatment over the next 48 to 72 hours. Failure of treat-
ment is defined as failed endoscopic therapy to achieve
haemostasis or ongoing evidence of blood loss with 24
hours of first endoscopy. Repeat endoscopies with further
attempt at achieving haemostasis were often carried out be-

fore considering alternative interventions. The modalities

available for repeat endoscopic therapies were the same as
the index endoscopy. Decisions for surgical intervention
were made if there was failure to achieve haemostasis at
the index endoscopy or if there was rebleed after two pre-

vious endoscopic interventions.

Patients with non-variceal upper GI bleed requiring endo-
scopic therapy over a one year period (Jan-Dec 2004) were
identified from the endoscopy register. Their charts were re-
viewed retrospectively. Clinical data, endoscopic findings,
laboratory data & outcome measures (blood transfusion
requirements, rebleed, surgery and death) were retrieved
and coded in preset proforma. The endoscopic findings for
the bleeding lesions were extracted from the endoscopic
record and the Forrest grade and Rockall scores of patients
were assigned as per criteria given in Tables 1 and 2. The
data was entered into the SPSS program (SPSS, Version
10.0, Chicago, IL, USA) for analysis. The Mann-Whitney
U test was used for continuous variables and the Fischer’s
Exact or Chi-squared tests were used for categorical vari-

ables. Significance was taken when p < 0.05.

Table 1: Forrest classification of bleeding peptic ulcers

Results

Forrest classification Endoscopic findings
la Spurting
1b Oozing
2a Non-bleeding vessel
2b Ulcer with surface clot
2¢ Ulcer with haematenic spot at base

(Red spot, blue or black spot)

3 Ulcer with clean base

Risk of rebleed: 100%, 50% and <3% (for types la, 2a & 3 ulcers respectively) [1]
Risk of death: 11%, 11% and 2% (for typesla, 2a & 3 ulcers respectively) [7]
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Table 2: Rockall risk scoring system [6]

Variables 0 2 3
Age (yrs) <60 60 to 80 >80
Shock Systolic BP >100 mmHg SBP > 100 mmHg SBP < 100 mmHg Renal failure
Pulse rate <100 Pulse rate > 100 Pulse rate > 100 Liver disease
No Major comorbidity Disseminated
malignancy

Co morbidity

Cardiac failure
Ischemic heart disease
Any major co-morbidity

Diagnosis Mallory-weiss tear All other diagnosis Malignancy of upper
No lesion identified gastrointestinal tract
No SRH*
Major SRH None Blood in upper GI tract
Dark spot sign Adherent clot
Visible or spurting
vessel

SRH: Stigmata of recent haemorrhage

Risk of rebleed: 5% (if score is <2) and 40% (if score > 8)
Risk of death: <1% (if score is <2) and 41% (if score > 8)

RESULTS

There were a total of 61 patients identified and their de-
mographic is shown in Table 3. Forty one patients (67.2%)
presented with GI bleed and in the remainder (32.8%)
bleed occurred when hospitalized for other illnesses. The
most common presentation was malena (77%) followed

by haemetemesis (47.5% - fresh blood 26.2% and coffee

ground 21.3%). Haemotochezia occurred in 6.6%. 37.7%
presented with various combinations of the above symp-
toms. Bleeding following endoscopic procedures occurred
in 8.2%. Fifty-eight patients (95.1%) received medical
treatment in addition to endoscopic treatment. Omeprazole
was used intravenously in 49 (80.3%) patients and orally
in 7 (11.5%). Two patients (3.3%) were treated with intra-

venous ranitidine.
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Table 3: Patients demographic, co-morbidities

and medications used

Mean age (yrs) 54.6 (range, 3-92)

Genders (male / female) 47 (77%)/ 14 (23%)

Race
Malay 47 (77%)
Chinese 5(8.2%)
Indigenous 6 (9.8%)
Others 3 (4.9%)

Co morbidities

Renal disease 12 (19.7%)
Gastrointestinal disease 12 (19.7%)
Cardiovascular disease 12 (19.7%)
Malignancy 4 (6.6%)
Cerebrovascular disease 3 (4.9%)
Respiratory 6 (9.8%)
Medications associated with 30 (49.2%)
GI bleeding
NSAIDs 14 (23%)
Aspirin 13 (21.3%)
Clopidogrel 9 (14.8%)
Warfarin 3 (5%)
Heparin 2 (3.3%)
History of dyspepsia 25 (41%)

History of previous upper
GI bleeds

21 (34.4%)

NSAIDs: non-steroidal anti-inflammatory drugs

GI: gastrointestinal

Endoscopy was carried out as emergency procedure (<
24 hrs) in 16 patients (26.2%) and as elective procedure
(> 24 hrs) in the remaining 45 (73.8%).Endoscopy was
carried out as emergency procedure (< 24 hrs) in 42 pa-
tients (85.7%) and as elective procedure (> 24 hrs) in the

remaining 7 (14.3%). Findings at endoscopy are shown in
Table 4. All patients were treated with submucosal adrena-
line injection. Heater probe coagulation was used in 15
patients (25%) in addition to the adrenaline injection. H.
pylori was tested in 29 patients (47.5%) and was positive
in 9, giving a prevalence of 31%. The mean duration of
hospital stay was 13.8 days (range 1-92).

Table 4: Causes of GI bleed at endoscopy

Findings n (%)
Oesophagus
Oesophageal ulcer 2(3.3)
Mallory Weiss tear 1(1.6)
Stomach
Gastric ulcers (GU) 18 (29.5)
Malignancy 2(3.3)

Haemorrhagic gastritis 2 (3.3)
Post procedure bleeding
Biopsy 2(3.3)
Polypectomy 2(3.3)

Duodenum
Duodenal ulcers (DU) 30 (49.2)
Malignancy 1(1.6)
Post sphincterotomy 1(1.6)

Multiple GUs: 5(8.2%); Multiple DUs: 4(6.6%); Com-
bined GU and DU: 5(8.2%)

Outcome measures are summarized in Table 5. Forty-four
patients (72.1%) needed blood transfusion. The bulk of the
patients who rebled were old (age > 60 - 86.7%) and had
significant comorbidities (93.3%). Rebleed occurred early
in 46.7% of patients (within 24 hrs in 20% and between
24 to 72 hrs in 26.7%) and was delayed beyond 72 hours
in the remainder. Nine (60%) patients’ rebleeding settled,
five spontaneously and four after a second endoscopic
therapy session. The overall mortality rate was 18% (n =
11). Eight of the patients who had rebleeding died giving
mortality among rebleeders of 53.3%. However, in 7 of the
11 patients who died in this series, GI bleed had already
settled and the patients died as results of severe underlying
illness. In the remaining 4 patients, there was evidence of
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on going bleeding; metastatic gastric carcinoma (n = 1),
carcinoma of the gallbladder with biliary/systemic sepsis
(n = 1), proximal oesophageal ulcer/hepatobiliary tuber-
culosis and polyarthritis/PUD (n = 1). Both patients with
malignancies were at terminal stages. When deaths due to
severe underlying illnesses and malignancies were exclud-
ed, there were only two deaths (3.3%) directly attributable
to bleeding. One patient had an oesophageal ulcer that was
believed to be an aortoesophageal fistula. The other pa-
tients had significant com morbid conditions. Older age (p
< 0.05), higher admission INR (p < 0.05), longer hospital
stay (p < 0.05) & higher blood transfusion requirements (p
< 0.05) were predictors of mortality.

Table 5: Outcome measures

Mean blood transfusion requirement 3.3 units
(range 0-21)

Incidence of rebleeding 15 (24.6%)
2 (3.3%)

11 (18%)

Number referred for surgery
Overall mortality

The Rockall score (Fig. 1) correlated with risk of rebleed
and mortality (p < 0.05). However, there was no correla-
tion with the Forrest grade [Fig. 2: risk of rebleed (p =
0.59) and mortality (p = 0.83)].
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Figure 1: Correlation of the Forrest grade with rebleed and
mortality
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Figure 2: Correlation of the Rockall score with rebleeding
and mortality.

Discussion

Our study shows that patients undergoing endoscopic
therapy for non-variceal upper GI bleeding were elderly,
predominantly male with malena as their most common
presenting symptom. They have a high prevalence of co-
morbid illnesses and a large proportion were taking medi-
cations associated with increased risk for bleeding. This
is consistent with published findings reporting older age
and male gender to be at higher risk. [3, 8] However, our
patients were slightly younger with a mean age of 54.6
years compared to 66 years reported in the West. [9] Male
preponderance in our series is higher than corresponding
figures from the West [9] (M: F ratio of 3:1 vs. 1.6:1).
Medications especially non-steroidal anti-inflammatory
drugs (NSAIDs) and aspirin are well known risk factors
for the development of peptic ulcer and bleeding. [10, 11]
Nearly 44% of patients in our series were on either as-
pirin or NSAIDs which could have contributed to ulcer
formation and bleeding in this group. Up to a third of our
patients had history of upper GI bleed and this may be
accounted by the higher prevalence of use of medications
associated with risk of bleeding. As reported in other stud-
ies, peptic ulcer was the most common cause of bleeding
in our series. [4, 12]
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It is interesting to note that there were five patients (8.2%)
with endoscopic procedure related bleeding that required
endoscopic therapy in our study. Two were post polypec-
tomy, two post biopsy and one post sphincterotomy bleed
after endoscopic retrograde cholangiopancreatograpy.
Bleeding post sphincterotomy and polypectomy are well
recognized complications with prevalence of 1-2% and
5-6% respectively. [13, 14] Biopsy related bleeding is less
common but have also been reported. [14] This probably
reflects the growing role of endoscopy in management of
various GI illnesses. Most of our patients had endoscopy
within 24 hours of admission. There were some delay with
the remaining patients for reasons that included; late re-
ferral, delay in patients or family giving consent for en-
doscopy or admission over weekend with patients being
hemodynamically stable.

H. pylori is an important association with PUD. In our se-
ries, only 47.5% of patients were tested for H. pylori and
approximately a third tested were positive. Despite lower
than expected, this is still higher than the overall preva-
lence of H. pylori among patients referred for endoscopy
in our local setting (25%). [16] The low number of patients
tested is due to the fact that in the setting of GI bleeding the
main goal of endoscopy is to control bleeding. Callicutt et
al. reported that only 2 out of their 42 patients had assess-
ment for H. pylori prior to undergoing surgery for acute
non-variceal upper GI bleeding although all of them had
upper GI endoscopy. [17] Prevalence of H. pylori in their
series was 68.7% for duodenal ulcer and 39.1% for gastric
ulcer. Prevalence was reduced in those over 60 years of age
(28.6%). In our study, H. pylori was assessed mainly by
rapid urease test. Our previous finding showed that rapid
urease test has a low sensitivity (57.1%) when compared
to histology. [18] Therefore, the prevalence rate may be
higher if histology was used instead of rapid urease test.
More diligent testing for H. pylori will increase the detec-
tion and subsequent eradication rate and hence the risk of
rebleeding.

Mean blood transfusion requirement in our series (3.3
units) was slightly higher than that reported by Barkun
et. al (2.9 units). [4] The rebleeding rate in our study was
24.6%. This is in agreement with other studies which re-
ported rebleeding rates varying from 14.1% to 36%. [4,

19] Our surgical referral rate (3.3%) was comparable to
other studies (4.5 to 6.5%). [2, 4] The low surgical refer-
ral rate is probably due to the increasingly successful use
of endoscopy as a first line tool in the management of this
condition. The overall mortality in our study was 18%.
This is higher than the 5-14% reported in literature. [3, 9]
However, majority of our patients who died had significant
illnesses and did not have bleeding as cause of death. This
is in agreement with a study done in Singapore. Most of
patients who died were due to worsening of co morbid con-
ditions and none of the patients who had rebleed died. [20]
Only two deaths (3.3%) were directly attributable to bleed-
ing. These two patients also had significant co illness and
had evidence of on going blood loss when these patients
died. Older age, higher admission INR, longer hospital
stay and higher blood transfusion requirements were pre-
dictive of mortality in our series. This is also comparable
to published data. [1]

In our study, the Forrest Criteria did not correlate with ei-
ther rebleeding rates or mortality. However, the Rockall
scores showed good correlations. Forrest Criteria is widely
accepted to be predictive of rebleed based on the endo-
scopic findings. The discrepancy of the Forrest Criteria
in our study is probably due to the overall small number
of patients in our study. In fact, there was only one pa-
tient with Forrest type la ulcer. This patient had a poor
outcome. Moreover our study is a retrospective and factors
like inter-observer disagreement on Forrest classification
[21], endoscopic technique used to treat different Forrest
class ulcers [22] were not controlled for and these could
account for the observed discrepancy. However in our unit,
the endoscopic findings were routinely recorded down
with any assignment of any criteria. The Forrest criteria
were retrospectively assigned based on the most advanced
lesions recorded. In contrast, the Rockall score correlated
well with outcome of patients as assessed both in terms of
rebleed and mortality rates. The risk of rebleed and death
increased as the scores increased. Rockall et al. in their
original study [6] had suggested that patients with a low
score could be candidates for early discharge with consid-
erable savings to the health care system. Our study is in
agreement with theirs. Patients with Rockall score of equal
or less than 2 had no rebleed and mortality rates in our
study could possibly be considered for early discharge.
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There are few limitations with our study. Firstly, this is a
retrospective study and this is inherently associated with
limitations such as incomplete data and lack of essential
data. Secondly, the sample size is small and results ob-
tained may not be very accurate. Thirdly, the reporting and
the criteria for choosing the type of endoscopic treatment
were not standardized and depended on the individual en-
doscopists. However, almost all endoscopists are experi-
enced and have been involved with therapeutic works. The
modalities available in our centre are standard and compa-
rable what is commonly used in many endoscopic centers,
internationally and regionally. [12] Overall, our results are

comparable to published reports.

In conclusion, the findings in our study are generally in
agreement with that reported in literature with some excep-
tions as discussed above. Ulcer disease accounted for the
major proportion of non-variceal upper GI bleed. Impor-
tantly, almost half of our patients were taking medications
associated with increased risk for bleeding. Certain factors
are predictive of mortality. Despite the small sample size,
our study provides useful information on clinical and en-
doscopic features and outcomes of patients undergoing en-
doscopic therapy in our local setting. These findings how-
ever need to be validated by bigger sample in a prospective
study. In the meantime the findings reported could serve

as a benchmark for audit purposes in future.
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Spectrum of endoscopic findings in patients referred for
suspected upper gastrointestinal bleeding

Aza Zetty Fereona Jamaludin, Vui Heng Chong
Gastroenterology Unit,
Department of Medicine,
Raja Isteri Pengiran Anak Saleha Hospital.

Abstract

Upper gastrointestinal bleeding (UGIB) is a common emergency for referral for endoscopy. However, endoscopy may not reveal any find-
ings that may account for the suspected UGIB. We present a review of the findings among patients suspected to have UGIB referred for
endoscopy in our local setting. All upper gastrointestinal procedures (n = 4,640) done between the periods January 2001 to December 2004
were reviewed. Significant findings were any ulcer diseases, portal hypertension related, malignancies, significant reflux diseases, polyps,
vascular formations and any bleeding sources. Suspected UGIB accounted for 8.8% (n = 373) of the overall indications. The mean age of
patients was 49.5 £ 20.8 years old, significantly older than patients with other indications (45.5 + 16.2 years old). The findings consisted of
peptic ulcer disease (47.5%), significant reflux oesophagitis (3.5%), varices (1.1%), Mallory-Weiss tears (1.1%) and malignancy (0.5%).
The ulcerative disorders consisted of duodenal ulcers only (n = 100, 56.5%), gastric ulcers only (n =44, 24.9%) and both (n =33, 18.6%).
49.6% of procedures did not reveal any significant findings that may account for UGIB. The overall prevalence of Helicobacter pylori was
20.6%. Male and older patients (>50 years) were more likely to have significant findings on endoscopy (p values < 0.05). In conclusion,
peptic ulcer disease is the main significant finding among patient with suspected UGIB. Male and older patients were more likely to have

significant findings. Importantly, half of the patients with suspected UGIB did not have any significant findings.

Introduction the local setting are lacking. We report our experience in
patients referred for endoscopy for suspected UGIB over
Upper gastrointestinal bleeding (UGIB) is a common medi- a three years period.
cal emergency that requires urgent treatment. Untreated, it
is associated with significant morbidity and despite effec-
tive treatment, mortality associated with UGIB remains
around 5 to 14% [1, 2]. Confirmed or suspected UGIB is

a common indication for admission and referral for endos-

Methods

The Endoscopic Unit, RIPAS Hospital is the largest endo-

copy either as an emergency or elective procedure. The scopic unit in the country serving three of the four districts

modes of presentations depend on the severity of bleeding for all endoscopic works. The unit receives referrals from

with haemodynamic status being the main factor influenc- the various clinics (RIPAS hospital clinics, government

ing timing of endoscopy. Both international and regional peripheral clinic and private clinics), Tutong Hospital,

guidelines for non-variceal and variceal UGIB recommend Temburong Hospital and the various wards in RIPAS Hos-

rapid assessment and resuscitation as the initial step in man-
agement of these patients. Oesophagogastroduodenoscopy
(OGD) should be performed once patients are stable and
this should be carried out as soon as possible [3, 4]. Data in
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pital. This Unit has an open access policy for upper endo-
scopic procedures; referrals are accepted via phone and
appointments given at the earliest depending on urgency
of the situations. Endoscopic retrograde cholangiopancre-
atography (ERCP) and lower gastrointestinal endoscopy
are referred to the gastroenterologists for consultation
prior to giving appointments. Upper gastrointestinal pro-
cedures are carried out daily in the morning. All patients
admitted for suspected UGIB are given acid suppression
therapy either per os or via the intravenous route, depend-

ing on the clinical parameters. Emergency procedures can
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be arranged at any time by the attending gastroenterolo-
gist. Patients were required to fast for a minimum of four
hours before procedure. Topical anesthesia was used and
conscious sedation provided was required at the patient’s
request. Helicobacter pylori (H. pylori) testing was rou-
tinely done by rapid urease test (CLOtest, Delta West Ltd,
Bentley, West Australia) or histology if there was no con-
traindication. After the procedure, patients were reviewed
by the endoscopist with the result of the CLOtest and ap-
propriate treatment or advice was prescribed. A repeat en-
doscopy at six to eight weeks was performed in cases of
positive for H. pylori or for documentation of ulcer heal-

ing, in particularly gastric ulcers.

The endoscopic therapeutic modalities available for the
treatment of bleeding lesions included adrenaline injec-
tion (1 mg in 1:10,000 dilution), heater probe, haemoclip,
sclerotherapy or rubber band ligations for bleeding varices.
These various modalities may be used in combinations.

Data were collected from endoscopic records.

Demographic details (age, gender, and race), indications
and endoscopic findings were collected from the endo-
scopic sheet. Significant findings were taken as findings
that included ulcer diseases, portal hypertension related,
malignancies, significant reflux diseases, polyps, vascular
formations and any bleeding sources. Data were coded and
entered in the SPSS program (Version 10.0, Chicago, IL,
USA) for analysis. Level of significance was taken when P
values were less than 0.05 (two- tailed).

Results

During this period, a total of 4,640 upper gastrointestinal
procedures were performed. Complete records were avail-
able for 4,329 cases and formed the study cases. Proce-
dures with suspected or confirmed UGIB as the indication
for endoscopy accounted for 8.6% (n = 373) of cases. The
indication for endoscopies over this period is shown in
Table 1. Among this various indications, there were more
males in the suspected UGIB group (60.3%) and they were
also significantly older compared to patients with other in-
dications (49.5 + 20.8 vs. 45.5 £ 16.2 years old, p<0.001).

Table 1: Overall indications over the

three years period

Indications N (%)
Dyspepsia 2,164 (50.0)
Anaemia 481 (11.1)
Gastrointestinal bleeding 373 (8.6)
Gastroesophageal reflux 287 (6.6)
Helicobacter pylori positive 619 (14.3)
Loss of appetite/loss of weight 85 (2.0)
Vomiting 88 (2.0)
Dysphagia/odynophagia 59 (1.4)
Others 173 (4.0)

The racial breakdown of the patients was similar to the
national breakdown with the Malays predominating. The

demographic of patients is shown in Table 2.

Table 2: Demographic characteristics of patients
with UGIB (N = 373)

Mean age (yrs) 49.5+20.8
Sex

Male 225 (60.3)
Female 148 (39.7)
Racial groups

Malays 287 (76.9)
Chinese 44 (11.8)
Indigenous 20 (5.4)
Others 22(5.9)

Age presented as mean + standard deviation
Gender and race presented as absolute number and per-

centages in bracket

Overall, significant findings (findings that were likely to
explain bleeding) were seen in 50.4%. The remainders
consisted of mild oesophagitis, gastritis, duodenitis or nor-
mal findings. Patients with significant findings were more
likely to be male (58.2% vs. 38.5%, p<0.001) and older
(>50 years old) (63.4% vs. 36.3%, p<0.001). Peptic ulcer
disease (PUD) was the most common finding, accounting
for 47.5% of cases. The significant findings are shown in
Table 3.
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Table 3: Overall findings of endoscopic evaluations

Findings N (%)

Significant oesophageal findings

Reflux oesophagitis 13(3.5) 1

(grade C/D)
Mallory Weiss tear 4(1.2)
Varices 3(0.9)
Candidiasis 2 (0.6)
Oesophageal ulcers 5(1.4)
Significant gastric findings

Gastric ulcer (GU) 77 (20.6) *

Varices 1(0.3)

Arterio-venous 1(0.3)

malformation

Malignancy 2 (0.6)

Polyps 2 (0.6)
Significant duodenal findings

Duodenal ulcer (DU) 133 (36.7) *

1 Overall reflux oesophagitis was seen in 19%
* Concomitant GU and DU occurred in 33 patients

Older patients (>50 years) were more likely to have sig-
nificant gastric findings (30.9% vs. 15.6%, p<0.05). Sig-
nificant duodenal findings were seen among male patients
(45.3% vs. 21.6%, p<0.001) and older patients (41.8% vs.
29.6%, p<0.05).

The overall prevalence of H. pylori was 20.6%. This was
higher in males compared to females (23.1% vs. 16.9%, p
=0.147) and the younger (<50 years) age group (24.6% vs.
17.0%, p = 0.071), although these did not reach statistical
significance.

Discussion

Our study showed that only half of patients referred with
suspected UGIB have findings that may account for blood
loss. This suggests that some of the indications were likely
to be wrong diagnosis or bleeding beyond the second part
of the duodenum. During upper GI endoscopy, it is routine
to inspect up to proximal second part of the duodenum.
Examination beyond this point can be difficult and can
cause unnecessary discomfort. Furthermore, significant
findings beyond this point are uncommon. Other causes
of suspected blood loss or anaemia such marrow dysfunc-
tion, anaemia of chronic diseases, intravascular haemoly-
sis or non gastrointestinal blood loss should be considered
[5,6]. Excess venesections for blood investigations have
been reported to be a factor [7,8,9].

Peptic ulcer disease was the most common finding in our
study. Other causes such as severe oesophagitis, portal
hypertension related disorders or malignancies were less
common. Significant findings were more common among
the elderly, both significant gastric and duodenal findings.
Male patients were more likely to have significant duode-
nal findings. This is not unexpected considering older pa-
tients were more likely to have significant co-morbid con-
ditions and to use medications associated with increased
risk for ulcerations. Portal hypertension related disorders
have been reported to account for approximately 10% of
all UGIB. However, in our study, this only accounted for
1.2% of cases. This most likely reflects the low prevalence
of variceal bleeding in our local setting.

Since its discovery, H. pylori has emerged as the most im-
portant aetiological factor in peptic ulcer disease [10]. It
was reported to be responsible for over 95% of duodenal
ulcers and 70-80% of gastric ulcers. However, there have
been few recent studies that showed declining prevalence
[11,12]. Our own data also showed a decline in the preva-
lence of H. pylori from 32.3% to 25.6% over a five years
period (2000 to 2004) [13]. Our own study showed that the
overall prevalence was 20.6% among patients with sus-
pected UGIB. The prevalence among those with findings
of ulcer diseases was 40%. This is lower than previously
reported. Reasons that may account for this included pre-
dominant use of rapid urease test for H. pylori detection
which have low sensitivity and presence of blood in the
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stomach may produce false negative results [14,15]. Un-
fortunately we do not have information on non-steroidal
anti-inflammatory drugs (NSAIDs) use as this was not
reliably documented. NSAID use either overt or occult is
now becoming an important factor for H. pylori negative
ulcers [16].

There are several limitations with our study. Firstly, this
was a retrospective study and this is inherently associated
with many limitations. Secondly only the main indication
for endoscopy was routinely recorded and it is likely that
some patients in the other indications groups may have
gastrointestinal bleeding and not included in the study
group. Thirdly, data on NSAID use were not available.
However, despite this our results would be a useful guide
for health care worker managing patients with suspected
UGIB.

In conclusion, peptic ulcer disease is the main signifi-
cant finding among patient with suspected UGIB. Male
and older patients were more likely to have significant
findings. Importantly, half of the patients with suspected
UGIB did not have any significant findings.
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Renal cell carcinoma in Brunei Darussalam
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Abstract

The incidence of renal cell carcinoma in Brunei Darussalam in the period 1996 to 2005, the some characteristics of presentation and

tumour histology are analysed with a view of developing a better understanding of the disease in the country.

1. Introduction

Renal cell carcinoma (RCC) accounts for 1-2 % of cancer
diagnosed in Brunei Darussalam [1]. RCC is not a single
cancer but made of different subtypes, each with different
histology, clinical course and different genetic changes [2].
Histological classification categorizes renal cell carcino-
mas into clear cell, papillary, chromophobe, oncocytoma,
collecting duct, and unclassified RCC subtypes [3]. RCC
occurs in both sporadic (nonhereditary) and hereditary
forms. About 5% of tumours are hereditary, and a better
understanding of their molecular basis has led to develop-

ment of novel therapeutic interventions [2, 4].

Early stage RCC is cured with surgical resection, but
up to 50% of patients either have metastatic disease at
diagnosis or have recurrence resection. Chemotherapy
regimens have only minimal activity and immunotherapy
agents such as interferon alpha and interleukin-2 results in
10-20% response in patients with metastatic disease [5].
There is no proven treatment benefit for patients with pro-

gressive disease.

Several new agents that targets the vascular endothelial
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growth factor receptor, and signaling pathways down-
stream from the von Hippel-Lindau gene product defect,
have clinical activity in patients with metastatic RCC as
shown in phase II trials [6, 7]. These may be introduced

for treatment of RCC in Brunei in the near future.

This study analyses the occurrence, histological subtypes
and clinical presentation of RCC in Brunei Darussalam
from 1996 to 2005. The data provide baseline information
for developing better treatment procedures, including the

use of more specifically targeted chemotherapeutics.

2. Methods

2.1 Patients

This is a retrospective review of a total of 33 patients diag-
nosed with RCC presenting from January 1996 to Decem-
ber 2005 at RIPAS hospital. Clinical data, surgical notes,
pathologic findings, and summaries of treatment details

were analysed.

2.2 Pathology

Tumors were classified as either conventional (nonpapil-
lary) or papillary. Conventional tumors were further sub
classified as clear-cell, chromophobe, and collecting duct
carcinoma. A standard staining procedure with haematox-
ylin and eosin was employed. Cytologic grading was as-
signed according to the criteria proposed by Fuhrman et al
[8]. This system uses nuclear grades that are based on size,

irregularity of the membrane and nucleolar prominence.
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2.3 Staging and clinical data

Tumor stage was determined according to the 1997 TNM
(AJCC) classification of renal tumors.

Stage I - tumour 7cm or smaller confined to
kidney (T1a-<4cm T1b>4cm)

Stage II - tumour> 7cm confined to kidney (T2,N0,MO0)

Stage III - T3a:Tumour invades adrenal gland or
perinephric tissues but not beyond Gerota’s fascia.
- T3b:Tumour extends into renal vein or vena cava
- T3c:Tumour extends into vena cava above

diaphragm or Metastasis to single node

Stage IV -Tumour invading beyond Gerota’s fascia (T4) or
multiple lymph node metastases or distant

metastatic disease.

3. Results

3.1 Occurrence of RCC and age distribution

The annual detection of RCC in Brunei Darussalam
for the period 1996 to 2005 is shown in Figure 1. Thir-
ty three patients (26 males and 7 females) were diag-
nosed with RCC during this period (Figure 2).The age
of patients ranged from 28 to 90 years (53.8median).

o
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Figure 1. Renal cell carcinoma in
Brunei Darussalam 1996-2005
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Figure 2. Age distribution of renal cell carcinoma in
Brunei 1996-2005

3.2 Histological characteristics

Twenty seven patients (81.8%) had clear cell RCC, four
patients (12.2%) papillary histotype, one (3%) chrom-
phobe cell type and one (3%) collecting duct type (Table
1).0f the twenty seven patients with RCC, three patients
(9%) had sarcomatoid stroma which carries a worse prog-

nosis [9].
Histology Patients %
Clear cell 81.8
Papillary 12.2
Chromophobe 3
Collecting Duct 3

Table 1. Histological characteristics of RCC in Brunei
1996-2005 (N=33)

3.3. Staging of tumours

Thirty one patients were staged. Five patients (16.1%)
classified as stage I, nine (29%) stage II, seven (22.6%)
stage III, (T3a-4 patients, T3b-3 patients) and ten (32.3%)
stage IV (Table 2). Two patients were diagnosed with bi-
lateral tumor.
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Stage Patients %
I 16.1
I 29
11 22.6
v 32.3

Table 2. Presenting stage of RCC in
Brunei 1996-2005 (N=31)

Fuhrman grading was assigned to 16 patients (48%); five
(31.3%) classified as grade 1; four (25%) grade 2; three
(18.7%) grade 3; and four (25%) grade 4 (Table 3).

Fuhrman Grade Patients %

1 313
2 25
3 18.7
4 25

Table 3. Fuhrman Grading of RCC in

Brunei 1996-2005 (N=16)

3.4 Tumour size

Tumor size, examined in 27 patients, was 4 -7cm in 29.6%), >
7- 10cm in 33.3% and more than 10 cm in 22.2% [Figure 3].

No. Of Cases
10
8
6
m No. Of Cases
4
2
0
<4cm 4-7cm 7.1-10 cm >10cm
Tumour Size

Figure 3. Tumour size distribution of RCC
in Brunei 1996-2005

3.5 Clinical presentation

Majority of patients presented with haematuria though
there were a few cases where the diagnosis was made on
radiological imaging done for other reasons (Figure 4)

No of Cases

Others
Mass
Incidental
Abdo.Pain

= No of Cases

Haematuria

Figure 4. Clinical presentation of RCC
in Brunei 1996-2005

4. Discussion

RCC is three times more common in males than females
in Brunei which is similar to that observed in Singapore
[10]. RCC is also more common among males in the USA,
where its overall incidence is on the increase [11]. A rela-
tively higher number of RCC were detected in 2005 in
Brunei and the trend needs to be studied over a longer
period to determine whether the incidence of RCC is in-
creasing in Brunei. RCC is most commonly detected in the
4t and 6" decades of life in the USA [11], and this also is
the case in Brunei.

The majority of patients with RCC in Brunei Darussalam
have a clear cell histology which is comparable to that
reported in western countries [4]. The analysis shows
that patients also tended to present with stage IV disease
(32.3%) and tumour size > 7 cm (53.5%). TNM stage and
Fuhrman grade are widely recognized prognostic factors
in RCC [12]. Some patients are diagnosed by radiological
imaging done for reasons other than suspected cancer and
this causes stage migration due to earlier diagnosis. It is
anticipated that the data analysed here will lead to a better
understanding of RCC in Brunei and contribute to devel-
oping more effective treatment procedures in the future.
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Well-being of the elderly: linking objective and
subjective dimensions in a wellness index
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Department of Community Health, Faculty of Medicine and Health Sciences,
Universiti Putra Malaysia

Abstract

In cognisance of the world’s increase in elderly people, researchers in Malaysia are concerned with knowing what the needs of the elderly
are and how can these be recognised. A wellness index is deemed timely and appropriate for measuring the improvement of an elderly
person’s well-being. This paper describes a process of understanding quality of life in older persons with the final goal of developing a
wellness index for Malaysians aged 40 years and over. The rationale was to identify possible contributing factors to well-being, to consider
models for discovering the relationships between factors and quality of life, and to suggest that both quantitative and qualitative research
on the objective and subjective dimensions be performed for developing a wellness index. Over several months, internet searches for key-
words conveying meaning of wellness, well-being, quality of life, life satisfaction, and terms to denote the aging population, such as “older
persons, aging, elderly, old age, older people, midlife, and later life” were carried out. The entire process was guided by three research
questions: 1) in which areas of health and social aspects of life are the term ‘quality of life’ used; 2) what objective and subjective dimen-
sions are considered; 3) what possible models could be adopted and adapted for understanding a holistic approach to wellness. Over 80
articles (57 ScienceDirect; 23 Springerlink; seven BioMed Central; two PubMed), 21 books, and 14 internet sites were used as resources
in this paper. Of the models reviewed, three were selected for further consideration. The authors note that the broad topics of wellness
and well-being have drawn so much interest from varied and diverse fields, including: culture, health, gerontology, geriatric medicine,
sports, society, economics, nursing, medicine (cancers, cardiology), psychology, ethics, morality, history, environment and occupation.
The few related articles on the Malaysian situation were more concerned with characterization of wellness rather than its deliberation. The
authors conclude that quality of life is a dynamic concept that contains a myriad meanings and interpretations. Objective and subjective
dimensions interact forcefully or subtly in the process. The range and context have to be explored and understood before a holistic well-

ness index can be formulated.

Good health is only a part of what individuals can ex-
perience; they also can experience “wellness”. Wellness
can only be experienced by individuals, however, if they
actively pattern their behavior and life style to suit their

circumstances [1]

1. Viewing global and local concerns of elderly per-
son’s well-being

Over the last few decades the world’s population has been
marked by a gradual increase in the proportion of elderly.
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This has partly been due to the dramatic swing, from high
birth and high death rates to low birth and low death rates.
This transformation is spurred by social and community
systems enhancement, cultural changes, and economic
progress, and also by innovations in medical and health
technology. In 10 years, persons aged 80 years or more
are expected to be proportionally higher than today’s total
population [2].

Although having a disease appears to be less disabling
than in the past, the aged faces continuing burden as most
diseases occur in late life [3]. Malaysia emulates closely
the global changing trend in the USA where the top five
diseases for males 60 years and over are cardiovascular
diseases, chronic respiratory diseases, cancer, infectious
diseases, and digestive system disorders; for females they
are cardiovascular diseases, infectious diseases, chronic

respiratory diseases, cancer, and sense organ disorder
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[4]. While developed nations enjoy the gain of longevity
among their people, and have put in place effective preven-
tive measures, yet no matter how successful they can be,
chronic diseases are inevitable among the elderly [5]. For
a developing country like Malaysia the disease burden will
undoubtedly exert more demands for economic, health and
social life betterment [6].

Wealthy nations have the means and resources to ensure
their citizens become healthier, but can money buy them
happiness? Evidence [7] suggests that while economic
growth has been achieved in the UK and other developed
countries, people’s satisfaction with their lives have not
been concomitantly and correspondingly enhanced. Con-
sequently, a well-being manifesto that focuses ‘upon cre-
ating an economy based on social justice, environmental
sustainability, and well-being’ came into being in Septem-
ber 2004. In fact, wealthy nations are moving toward mak-
ing their money more worthy of their existence. The New
Economic Foundation (nef), in the UK has established a
well-being programme that aims to find ‘ways to promote
policies and practical solutions that help people live more
fulfilled lives.’

Another global trend is the paradigm change towards mak-
ing people appreciate a more successful, productive, or
active life as they age, hence the use of ‘the new aging’
terminology as the catch word [8]. As people are able to
physically, mentally, spiritually and psychologically cope
with chronic health problems and declining cognitive
skills, they are encouraged to maximize desired outcomes
and minimize undesired ones [9]. Hence governments and
governing authorities rhetorically posit that the secret of
healthy individuals and society is through empowering
people, including the elderly, to take charge of their own
life and health. As illustrated by Katz and Marshall [10],
aging does not necessarily connote sexual decline; a newer
meaning has been culturally created through market and
consumer activities, hence promoting sexually active se-
nior citizens. Obviously, this is easier said than done, es-
pecially so in many developing and poor countries [11].

It is also recognized that in defining, enumerating and as-
sessing the criteria and parameters of successful aging, it is
imperative to include the major domains of physical, cog-
nitive, social, psychological and environmental functions;
and within each domain the relevant array of determinants

[12]. Having advanced knowledge and enlightened un-
derstanding of the mental, cognitive, and psychological
faculties, it has been possible for the developed countries
to transform knowledge fora into drivers of human learn-
ing process [13]. Their generally better research-enabled
society is always enriched by newly-generated informa-
tion, hence knowledge. Research and learning become an
integral part of their society.

Malaysia is fortunate in many domains of its existence and
development. It has in many ways keeps in tandem with
and satisfies the ‘modern goals and demands’ of society
and cultural setting [ 14]. Economically, it has moved itself
from being greatly dependent on agricultural commodities
to becoming a more diversified-economy-based nation,
with particular strength in manufacturing and downstream
plantation and agro-based industries. Hence its gross na-
tional income is derived not only from the agricultural
sector but also from manufacturing, trading, and com-
mercial activities. Politically, it has gained complete in-
dependence from British rule in 1957, which subsequently
enables Malaysians to govern the country according to
their own vision, capacity and capability. Culturally, the
peaceful and dynamically adaptive coexistence of various
ethnic groups has led to a harmonious relationship among
the people [15]

On the health front, the country has overall been able to
control communicable diseases such as those caused by
mosquito-borne infections; for examples malaria, filariasis,
and dengue, and nutrition-deficiency related diseases such
as stunting and underweight disorder [16]. Such achieve-
ment has been made possible through well-organized dis-
ease control programs and health promotion strategies. Yet,
despite obvious milestones in overall health improvement,
there remain critical issues that relate to the health and
well-being of the elderly. Malaysia would be hard pressed
to sustain being a welfare-oriented state in view of rising
medical costs. Living alone and weakening family support
can add serious problems to the elderly if they are deficient
in financial support. At the individual level, the elderly
are experiencing biological problems due to indigestion,
constipation, poor nutrition and gastritis. These can result
from deteriorating oral health, lack of physical activity and
bacterial infections [17]. These issues need to be addressed
immediately.
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In 1990, the Malaysian National Social Welfare Policy was
introduced. Through this instrument the government hoped
to safeguard the care of the aged by encouraging their fam-
ily and the community to lend their support. Changing so-
cio-economic situations in the years that follow led to the
formulation and adoption in 1995 of the National Policy
for the Elderlys. The policy mission statement contained
within it was ‘to develop a society of elderly people who
are contented, with dignity and possess a high sense of
self-worth by optimizing their self-potential and ensuring
that they enjoy every opportunity as well as care and pro-

tection as members of their family, society and nation’.

In attempting to assess and contrast the variables and con-
text of quality of life and their relationship to aging be-
tween developed, developing and poor countries, and their
relevance to Malaysia, reference to selected articles was
deemed necessary. Streib’s [18] Old Age in Sociocultural
Context: China and the United States critically looks at
three main areas, i.e. economic development, traditional
cultural patterns, and the polity. The two countries dif-
fer significantly in their ways of responding to their older
members. Within the cultural context, gender difference
is an important factor to consider. The issue of mobility
impairment has also been examined [19]. Men perceived
their impairment more negatively; thus their higher levels
of distress. Religion (Islam) was a likely reason for view-
ing their physical impairment as limitations since Muslim
men had to attend the Friday prayers at the mosque. In
poor countries such as Cambodia, the major influencing
factor is very much related to the economic and social sta-
tus of the people [20]. For rural Cambodians, the econom-
ic status of the household is indicative of their well being
than income. In a society much affected by civil strife and
unfavorable living conditions, including poor health care
facilities, there is marked association between wealth and
health.

2. Framing well-being, quality of life, and healthy

living

The term ‘well-being’ is often used interchangeably with
‘quality of life’ and ‘wellness’. The term ‘Quality of Life’
can mean anything depending on the value and context a

person or group is in. In its general context, it can refer to

one’s overall life satisfaction. The plethora of definitions
is because “it is a problematic concept as different people
value different things” [21]. According to Utian [22], the
phrase “Quality of Life” (QOL) “is both an enigma and a
cliché.” It seems that people understand what it refers to
yet there is always confusion about its meanings and how
the domains can be measured. Interest in the subject of
happiness and life satisfaction has grown internationally.
Developed countries such as Denmark and Canada have
funded national research to look at the quality of life of
their citizens. Denmark set up a Quality of Life Research
Centre in 1994, and in the UK there were projects sup-
ported by the Economic and Social Research Council to
examine quality of life of elderly [23]. These researches
examine comprehensive knowledge and skill domains,
including those for generic assessment, disease-specific
characterization, disease- specific measures, domain-spe-
cific evaluation, activities of daily living (ADL), and dis-
ability measuring tools [24].

Although generally, the term well-being connotes the
physical, mental and psychological domains of life, the
meaning appears to be more definitive within the health
context. The health of women, for example, often make
people think of their reproductive functions, hence their
quality of life is determined by their ability to reproduce
and to care for their children. Feminist researchers regard
such biological perspective as only part of the women’s
overall functional ability across her life cycle. Well-being
or the quality of life for the women increasingly takes ac-
count of their mental health issues as more women suffer
from psychological stress due to their burden and respon-
sibilities associated to their gender status [25].

It is increasingly evident that the concept of ‘quality of
life’ entails both easily observable characteristics and
those that require theoretical and empirical considerations.
How do researchers differentiate questions like “how does
quality of life affect old age?” and “how does old age af-
fect quality of life?”” and “how are the two affected by liv-
ing in socially deprived areas?” [26]. Thus both tangible
and intangible entities are intertwined in a life’s wellness

index.

Within the context of the Malaysian society, the term
can mean everything desired by an old person — physi-
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cal health, spiritual enlightenment, intellectual alertness,
life satisfaction, well-being, happiness, family support, fi-
nancial security, independence, self-worth, dignity, and so
forth. While ageing is a natural biological process, being
contented and feeling good about old age is the outcome
of many objective and subjective interrelated factors. The
nature and nurture elements are of central importance and
the person’s quality of life are bounded by his/her and so-
ciety’s spatial and temporal continuum [27]. Admittedly,
there are factors outside of the individual self — the exter-
nal factors that directly or indirectly influence and shape
the person’s behavior and existence. These include the
physical structures (build) and facilities, resources and
their accessibility (including health and other informa-
tion), laws and policy, and the larger cultural environment
matrix [28].

One meaning of well-being can be obtained from a look at
historical development of the concept. Burns [29] notes
that well-being can be explained in terms of adaptation of
people and their environment. This is a very ecological
approach in which life is framed in a dynamic and evolv-
ing interactive process of action and interaction [30]. Tra-
ditional views of shamans or medicine men have main-
tained that for achieving health the physical, emotional
and spiritual well-being should form a holistic entity.
Hence, the oneness or connectedness between person,
ecology and cosmology should result in the right balance
or well-being. This is the philosophy of Buddhism and
of Tibetan medicine which stipulates ‘a system of pscho-
cosmo-physical healing’. Subsequently, Rene Descartes
philosophized that mind and matter are vital constituents
of well-being through a reductionistic approach, followed
by Sigmund Freud’s theory on the inner workings of the
mind — the id, ego, and superego. The focus on the mind
and its inner processes put a limit to the larger understand-
ing of well-being. Theorists such as Burn are proposing
that well-being is best understood if all information from
both traditional and research laboratories are used together
for the betterment of wellness of mankind [31].

Health is understood as a normal condition characterized
by the absence of disease or disability affecting the body
and mind. As many as there are factors that affect health,
so are there factors that contribute to ill-health or disease.

The term holistic health is more meaningful, hence the
term wellness is reflective of the multidimensional nature
of health to include the whole person’s relation to the to-
tal environment and toward attaining optimal health. In
fact, it is everything from visible correlates to cognitive
processes. ‘Wellness is the active, lifelong process of be-
coming aware of the different dimensions of your life and
health, identifying the dimensions that need improvement,
and making changes in lifestyle behaviors that help you
attain the highest level of health and well-being possible
for you’ [32].

Both men and women enjoy a wide variety of life-sus-
taining and life-enhancing resources. Longevity does not
necessarily follow a healthier life. Aging can be psycho-
logically and socially fulfilling, yet it does increase the
likelihood of having chronic diseases. The context of
aging is gender-related. Women, in particular are more
likely to spend their last years in poverty and loneliness.
The media’s images of the elderly more often than not por-
tray women more than men as frail individuals, who are
besieged with many problems. Ruta et al [33] have shown
that using a definition on quality of life for patients with
back pain through such terms as narrowing “the gap be-
tween a patient’s hopes and expectations and what actually
happens”, has more “meaning and relevance in the context
of their daily lives”. There have been a number of attempts,
usually theoretical, to formulate, conceptualize, and model
well-being as a continuum of dynamic universe, compris-
ing interacting and transacting-processes’ life domains
and constructs (physically, spiritually, mentally-cogni-
tively-neurologically, behaviour-psychologically), and the
bounding-frames of socio-economic-cultures [34;35].

Despite its inherent meaning, there are no universally ac-
cepted definition and no standard indicator of well-being.
One suggestion is that [36], well-being can fall into three
categories; subjective, psychological and objective well-
being. While subjective well-being is concerned with
how happy and how satisfied a person is with his/her life,
the psychological well-being has to do with attitudinal or
mental aspect of a person toward his/her life goal. The ob-
jective well-being can be determined by the measurement
of physical characteristics or material parameters such as
ownership of property or income.
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Aging is a natural biological process. However, it carries
different meanings to different cultures. Generally, how-
ever, aging is negatively perceived by society at large. So
important is the issue related to bad image of old age that
the year 1999 was named the International Year of Older
Persons. The then UN Secretary-General, Kofi Annan,
urged the world to promote “a society for all ages is one
that does not caricature older persons as patients and pen-
sioners” [37]. “Culturally, age is depicted as a dreaded and
undesirable state. This is due to a number of factors - a
youth oriented culture in a society that is given over to the
“administration of life and consequently pathologizes age

as a time of physical decline and ultimately death.” [38].

Given the above precepts and the importance of under-
standing what is meant by well-being, initial conceptual
framework was considered and discussed. The suitable
model which needs to be developed would stipulate well-
being as ‘satisfaction with different aspects of life’; and in-
corporates sense of meaning as ‘a sense of purpose in life’
[39]. Such a view of life having a predetermined purpose
aligns well with the philosophy of human life as prede-
signed entity [40]. It is expected that the model has to be
refined or changed in due course as better understanding
of the key concepts accrues. Nevertheless, it is visualised
that this simple model encapsulates the fundamental ele-
ments of natural progression from input (external condi-
tions) to output (sense of), through the processing entities

(intraindividual conditions).

3. Some factors influencing well-being or quality of life

3.1 External conditions — environmental, sociocultural,

biophysical

The traditional culture and social systems provide family-
based and communal safety nets which enable elderly to
cope with challenges and vagaries of life. Unfortunately
there is a definite erosion of those traditional societal pil-
lars of strength. In contrast, elderly people in developed
countries are presented with many resources to enhance
and maintain their well-being. It is common knowledge
that the reading, writing, and inquisitive culture of devel-
oped countries, as compared with developing and poor

countries, propel many enhanced researches, generate more

new knowledge, and empowers more people including el-
derly to be more independent and take charge of their lives,
hence their well-being [41]. As examples, there are books
on various aspects of self-help and self-implement; self-
improvement and self-implement e.g. on foods which can
alleviate and even helps to obviate pain [42], on meanings
of grief and grieving [43], and on understanding of head
injury experience [44]. In line with optimizing of life’s
satisfaction and self empowerment, using knowledge and
learning resources, our research project intends to measure
the extent of using knowledge resources by elderly in their

everyday life, which may enhance their well-being.

It is well acknowledged that a literate and a learned society
produce well-informed communities. Governmental au-
thorities and governing bodies always dream of empower-
ing the people, including the elderly group, to manage and
maintain their own health requirement, hence their well-
being. It is logically expected that as a person’s intellec-
tual faculty increases, the domain of his or her well-being
ecosystem expands to include “enlightened and luxury”
constructs such as liberty, equality and fraternity entities
[45]. In a fast developing country such as Malaysia, the
broad-knowledge-based reading culture is still at a low
level, especially among rural-based elderly. Nevertheless
urban influences, especially ones with negative impacts
e.g. smoking and low-imbalanced nutrient food regime,

gain foothold easily, including among elderly.

The influence of culture on health and well-being is best
observed in communities comprising ethnically, socio-ec-
onomically, and culturally diverse and heterogeneous peo-
ple. People’s judgments are essentially their perceptions
of what they regard as acceptable or unacceptable in their
culture. For instance, in the case of mental illness, each
culture has provided ways of determining whether one is
mentally ill or not. In non-western societies, mental ill-
ness can be linked to factors, distinguishably different from
western societies. It is usually linked to spirit possession
and breaking of religious taboos [46]. Moreover cultural

influences can also be observed across continents.

Changing cultural matrix with globalisation is due to a
large extent on technology revolution which on wellness
through health care and health promotion. Knowledge and

information access and acquisition become spatially and
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temporally borderless [47]. This mass democratization of
knowledge, including health and well-being information,
transforms decision making from being monopolised by
the expert few to a larger community organization. This
is a definitive trend across continents, with clear emphasis
on prevention, rehabilitation, and chronic illness care [48].
Online knowledge gateways and repositories, e.g. URLs
of the Communication Initiative, Global Knowledge Part-
nership, and the Global Alliance of Information Commu-
nication Technology for Development, enable free access
to a wide domain of global information at anytime from
anywhere. Consequently there emerged a global shared
vision of building health and well-being communities cul-
minating in the formation of for examples, the Healthy
People 2010 documented project of the USA [49], which
preliminarily defines generic wellness indicators [50]. It
is common knowledge that in essence, the community de-
cision-making culture is actually the traditional indigenous
culture of many people across the world. Nevertheless,
despite the evidently positive trend of community-based
participation, in many aspects of socio-economy-health
domain, an increasingly large gap exists between rich and
poor nations [51]. Hence, domains of wellness for devel-
oped countries are not necessarily directly applicable to
developing countries. Such scenario portends increasing
disparity in achievement of health and well-being between

rich and poor nations.

3.2 Intra-individual conditions — health, functional ability,

coping mechanisms, personality

Within the health care system, concerns with the quality
of life of elderly people are frequently drawn to aspects
of their physical health status. Health care facilities are
more particularly needed by the elderly since the group is
prone to illnesses and disability due to old age and suscep-
tibility to infections. For example, gut flora populations
within the intestinal tract, are phenomenon which result
from physiological changes among elderly [52]. Cardio-
vascular diseases are commonly suffered by the aged [53].
Apart from that impaired vision occurs most frequently
among the elderly. In an early study by Chen in Malaysia
[54], the rates of disabilities were 3.5 per 100,000 persons
for those aged 60 to 64 years; the rate increased to 5.2 for
those 65 to 69 years and 6.1 for those 70 years and above.

Research findings have shown that decreasing quality of
life is associated with increasing age, and its related fac-
tors; disability, discomfort, pain and immobility. Gender
is one determining factor. More women are believed to
report ill-health than do men. In a study to explain whether
worse health-related quality of life scores among women
were due to differential reporting patterns, it was con-
cluded that the tendency for women to report worse health
condition was really due their worse health status than men
on the basis of higher prevalence of disability and chronic
conditions [55]. Losing one’s physical strength and over-
all fitness is associated with advancing age. Among many
elderly, living with some kind of debilitating illness seems
unavoidable [56]. Pain and long-term care can decrease
the persons’ quality of life. Having to experience rheuma-
toid arthritis and osteoarthritis, for example, often lead to
changes in the individual’s life [57].

Associated with the functional status of the elderly is their
mental health status. Mental health is understood as the
ability of the individual to deal with his total well-being
and with others around him. In this regard, it is assumed
that he or she should possess a sound mind to know what
is good or bad for him or her respectively. In contrast a
person is said to be having a mental health problem when
he or she is not able to cope with life’s situations, such as
those caused by loss of loved one, or failures to accom-
plish something that is desired. Women particularly those
in developing countries are faced with adverse life situa-
tions such as poverty, child-rearing responsibility and also
caring for family members. Mental health disorders due
to changes in brain function are more common among el-
derly people than young ones [58]. As women aged into
later life, they then need carers to look after their physical
and psychological needs. Lately, there has been evidence
to indicate that the elderly, especially women, have been
neglected by their children and left to fend for themselves.
Nevertheless, there still exists evidence of the caring atti-
tude among the extended families as shown in studies done
by Universiti Utara Malaysia [59].

Aging is widely perceived with the loss of independence
due to physiological changes and this can include one’s
mental alertness. As such life’s activities will in time be-
come imperatively reduced due to those changes. Never-
theless, in the USA, elderly are still allowed to drive and to
travel in airplanes, provided they are healthy [60].
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While on the one hand, the term ‘quality of life’ can apply
to both the physical, mental and psychological domains of
life; the meaning appears to be more definitive within the
health context. The health of women, for example, often
make people think of their reproductive functions, hence
their quality of life is determined by their ability to repro-
duce and to care for their children. Feminist researchers
regard such biological perspective as only partial of the
women’s overall functional ability across the life cycle.
Well-being or the quality of life for the women has to take
account of their mental health issues as more women suf-

fer from psychological distress to their gender status.

It is increasingly evident that the concept ‘quality of life’
entails both easily observable characteristics and those that
require theoretical and empirical considerations. How do
researchers differentiate questions like “how does quality
of life affect old age?” and “how does old age affect qual-
ity of life?” and “how are the two affected by living in
socially deprived areas?” [61].

3.3 Sense of well-being: meaning, value

What do the elderly value in the remaining years of their
life? An article by Chin Mui Yoon in the Star [62], lament-
ed on one 68 year old woman’s travel experience she had
three years earlier. She felt special when people in New
Zealand offered so much help when she fell down while
crossing the road there. This could mean that she did not
have the chance to ‘feel like somebody special back in
Malaysia.” The same article highlighted statements on the
general population’s attitudes toward aging. Evidently
quality of life for the elderly has a lot to do with their psy-
chological well-being — having enough money to maintain
their livelihood, avoiding sickness, having comfortable
housing, able to travel, and enjoying leisure.

Pain and long term care for disabled individuals [63] is a
real central concern for elderly people. Associated with is-
sues of caring, provision and achievement of structural tar-
get [64], e.g. caring environment and society, are of central
and critical importance in elderly perceptions about well-
ness. In order to achieve a meaningful mental mechanism
of coping psychologically with traumas and tribulation of
life, the conceptual and operational meanings [65] of well-
ness and purpose of life take a central pivotal role. Once
an individual, including an elderly, is able to mentally in-

culcate and mindfully acculturate the ‘secret’ purpose of
life, positive outcome of negative circumstances can be
achieved [66].

Embedded in the positive outlook of life is the feeling of
happiness. Happiness may be an obvious outward indica-
tion or a consequence of life satisfaction. Contemporary
measurement of happiness emphasizes very subjective as-
pects such as emotion, role, social and cognitive function-
ing [69]. As such, both intrinsic and extrinsic structures
and processes are involved, and therefore these have to
be included in the proposed study. Happiness, feeling of
life’s satisfaction, and emotive sense of good self-worth,
are abstract constructs or concepts or domains. Measuring
and evaluation are subjectively contextual within specified
societal-environmental continuum. Individual’s expecta-
tion and inclination, and societal norms and acculturation,
permeate and design these domains. Every human being
aims to be within spatial and temporal coordinates of these
domains. Essentially these domains comprise the state of
well-being. Consequently, the researchers/authors of this
paper focused on intrinsic and intrinsic health factors in
their deliberation to design the wellness research project.
As individual ages, there will be accompanying changes in
morphology, physiology, and psychology. It is a general
norm that as one ages, say above 50 years, there will be a
general decline in bodily functions and body metabolism.
Nevertheless, authors of this paper are cognizant of intrin-
sic and extrinsic ageing [70]. Hence intrinsic and extrinsic
components comprise essential entities in our study’s con-

ceptual frame.

4. Issues relating to validity, reliability, sensitivity and

responsiveness of instruments

In order to ensure future applicability of the wellness index
matrices, issues relating to validity, reliability, and sensi-
tivity have to be addressed. The instruments to be used
should be tested judiciously so that they correlate with
other pertinent observable behavior. Local cultural con-
text shall determine the morphology and taxonomy of the
contents of measuring tools. The instruments should really
measure the intended constructs. It is necessary to delin-
eate and ensure acceptable levels of content validity, crite-
rion validity, construct validity (convergent and discrimi-
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nant validity) [71]. Possible flaws regarding reliability and
its connection to validity and minimization also have to be
considered. Potential significant differences which may
arise and due change that could occur are mainly attrib-
uted to the sensitivity and responsiveness of respondents
in a study. To address these crucial issues, a pilot study is

deemed necessary.

As time progressed, it then became clear that the proposed
research should adopt a model which would encompass
both objective and subjective domains affecting both the
individual’s as well as group’s quality of life. A wellness
index is a measure which represents the degree of ‘well-
ness’ of a person. After viewing all available literature the
authors chose to focus on an approach or model proposed
by Costanza et al [72].

The key advantage of this model is that it provides the con-
nections between opportunities that are provided to meet
human needs and the available policy and culture which
can be utilized for enhancing the opportunities. Four types
of capital need to be in place — social capital, human capi-
tal, built capital, and natural capital. Deficiency of invest-
ment in these capitals needs to be addressed by nations,
especially the third world countries. Failure to do so will
definitely lead to an increasing larger divide in socio-econ-
omy and human wellness between developed and devel-
oping countries [73]. An important feature of this model
is the integration of the objective dimensions and their
measurements of QOL with the subjective dimensions
and their indicators. Costanza et al. [74] believed that the
above model of QOL is conceptualized as “the extent to
which objective human needs are fulfilled in relation to
personal or group perceptions of subjective well-being...
The relation between specific human needs and perceived
satisfaction with each of them can be affected by mental
capacity, cultural context, information, education, temper-
ament, and the like, often in quite complex ways”. It is
only through such integration that ‘health’ and ‘non-health’
determinants can be linked quantitatively in order to de-
velop population health indicators [75], including those of
the elderly [76). Thus, the broader enveloping frame of
community-based approach and policy-driven imperative
on wellness achievement portends a brighter prospect to an

overall wellness of a nation [77].

5. Conclusions

In essence this paper conjures visioning ideas, actions,
and tribulation; comprising initial preparations, planning
of strategies - brainstorming on conceptual blueprint, con-
cept papers, concept analysis [78], content analysis [79],
stakeholders buy-in, conscripting players and soothsayers,
and tackling bureaucracy. We had mapped out structurally
[80] the imperatives and drivers for actioning the research
processes. We emphasized the need for sampling the
broadest range of healthy, disabled, and morbid old per-
sons, including patients and carers of cognitively-impaired

condition [81].

Indices are measurable indicators of a phenomenon. Hence,
wellness index is a measure of indicator of wellness of
people, community, and a nation. Quantitative measures
are essential for many utilitarian purposes, including fu-
ture quality improvement, aid in policy decision-making,
comparative analysis for strategic social-health manage-
ment, and in-built content package for an e-Health [82]
delivery collaborative and distributive knowledge and in-
formation system [83]. The authors therefore posit a syn-
thesis of a time-based and spatially-coordinated measured

entity which can indicate the health of a nation.

Suitable and appropriate instruments for local cultural
context are to be selected. All activities are planned to
ensure a reasonably seamless process in transforming data
into information, subsequently into knowledge-base and
skill-base, and ultimately into a strategic and critical ap-
plication. The central underlying premise to this project is
an integrated approach to ensure that researchers can un-
tangle and define the meaning of life, within the context of
enhancing and augmenting wellness in the elderly. Given
current knowledge relating to the topic, the researchers be-
lieve that a holistic approach is the only meaningful way
of understanding wellness, hence enabling the elderly to
achieve a dignified and fruitful productive life. A firm con-
viction - one that will not succumb to reticence is upheld,
and the approach to be adopted is holistic and synthetic as
a measure to unravel the meaning of the concept of well-

being as precondition to formulating the wellness index.
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The authors’ review of more than 80 articles (57 Science-
Direct; 23 Springerlink; 2 BioMed Central), 21 books, and
14 internet sites reveal that the topic on quality of life in
the elderly spread over many disciplines and interests -
culture, gerontology, geriatric, sports, social, economics,
nursing, medicine (cancers, cardiology), psychology, eth-
ics and moral, history, environment, occupation. The bulk
of studies are from European (including Russia) countries,
the USA, Japan, Korea and Hong Kong. The few related
articles from Malaysia [84;85;86] dealt mainly with char-
acteristics such prevalence of diseases, and none was found
on wellness index. Of the models reviewed, three were
selected for further consideration; Perry [87] Sarvimaki &
Stenbock-Hult, and Costanza et al. However, the model by
Felce and Perry, though intricate, would pose greater chal-
lenge if adopted, hence avoided. The two latter models
are considered most appropriate as they contain essential
objective and subjective dimensions. The pertinent breadth
and depth of context, within both global and local perspec-
tives, have to be explored and understood before a holistic
wellness index can be formulated. Designed models would
conform to local context and contents. Studies, especial-
ly in developed countries, strengthen our conviction that
measurement of wellness index is essential to gauge the
overall health of a nation. The authors conclude that qual-
ity of life is a dynamic concept that contains a myriad of
meaning and interpretations. Both objective and subjective

dimensions interact forcefully and subtly in the process.
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Abstract

Dengue and shigellosis are common in the Asia-Pacific region. There are constraints on effective treatment of the two diseases that can

pose a health risk to Brunei Darussalam. Vaccines against other flaviviral and enteric bacterial pathogens are currently available but not

yet against the dengue virus or Shigella bacteria. The state of vaccine development against the two diseases and the prevalence of the

diseases in Brunei Darussalam and neighbouring countries are reviewed. For dengue, live attenuated viral strains and chimaeric viruses

based on a yellow fever virus backbone are in clinical trials. Shigellosis vaccines based on O antigen — protein conjugates, and O antigen

incorporated into hydrophobic proteosomes, have undergone clinical trials. It is concluded that vaccines against the two diseases are not

needed for routine or mass vaccination in the country, but that they will be useful in protecting travelers to endemic countries and in con-

trolling potential epidemics.

1. Introduction

Dengue and shigellosis are two infectious diseases found
in the Asia-Pacific region associated with high morbidity
and mortality. Dengue is endemic in Brunei Darussalam
and outbreaks occur from time to time in the country. Al-
though shigellosis is not endemic in Brunei Darussalam,
there is always a risk of infection spreading from neigh-
boring countries to Brunei. There is no specific anti-viral
drug available for the treatment of dengue infection. There
are four serotypes of dengue viruses that circulate globally
and this and other factors have restricted vaccine devel-
opment. Shigella is gaining resistance to many antibiot-
ics used in its treatment and several infective species are
prevalent worldwide. However vaccines against dengue
and Shigellosis are now in clinical trials. This article ex-
amines the current state of vaccine development against
the two pathogens and the potential use of such vaccines

in Brunei Darussalam.
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1.1 Dengue

Dengue is a global health problem accounting for 50-100
million cases of febrile illness annually, including more
than 500,000 cases of dengue hemorrhagic fever and den-
gue shock syndrome (DHF/DSS) with an approximate
case fatality rate of 20%. The disease is endemic in more
than 100 countries in different parts of the tropical devel-
oping world, placing more than two billion people at risk
of infection [1].

Dengue is caused by an arbovirus and the virus belongs to
the family Flaviviridae, genus Flavivirus. The dengue vi-
ruses consist of four antigenically distinct serotypes (DV1,
DV2, DV3 and DV4). Infection with one serotype confers
immunity for several years against that serotype but only
short-lasting protection against other serotypes. Infection
with one serotype may also increase the risk of developing
DHEF/DSS on subsequent infection with another serotype.

Dengue virus is transmitted to humans by the bite of in-
fected female Aedes aegypti (the primary vector) and Ae.
albopictus (a subsidiary vector) mosquitoes. The Aedes
mosquito species have adapted well to human habitation
and urbanisation. They often breed in stagnant water col-
lections in domestic water storage containers, blocked
drains, roof gutters, flower pots and rubbish deposits (Fig
1). Currently there is no specific antiviral drug to treat
dengue infections leading to an urgent need to develop a
vaccine.
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Figure 1. Potential breeding sites for 4edes mosquitoes, Kampong Ayer, Brunei Darussalam

1.2 Shigellosis

Shigellosis is also of major health concern in many coun-
tries. There are approximately 164.7 million cases of
shigellosis worldwide, of which 163.2 million occur in de-
veloping countries and 1.5 million in industrialized coun-
tries [2]. Each year approximately 1.1 million people die
of shigellosis. There are also 580 000 cases of shigellosis
reported among travelers from industrialized countries.
Sixty-nine percent of all the infections and 61% of all
deaths attributable to shigellosis involve children less than
5 years of age.

Shigellosis is caused by a group of bacteria belonging to
the genus Shigella [3]. Shiga, a Japanese scientist, first
discovered the causative agent over 100 years ago. Shi-
gella was adopted as a genus in the 1950s and grouped
into four species: Shigella dysenteriae, Shigella flexneri,
Shigella boydii, and Shigella sonnei. S dysenteriae sero-
type 1 is responsible for deadly epidemics and S. boydii is
restricted to the Indian subcontinent. S flexneri and S. son-
nei are prevalent in developing and developed countries,

respectively. S. flexneri, an enteroinvasive gram-negative
bacterium, is responsible for the worldwide endemic form

of bacillary dysentery [4].

Shigellosis is particularly prevalent in developing coun-
tries with poor sanitation [5]. The fecal-oral route is most
common method of transmission of the disease. Ingestion
of contaminated food or water, contact with a contaminat-
ed inorganic object and sexual contact are other modes of
transmission. Vectors like the housefly can spread shigello-

sis by physically transporting infected faeces.

In recent decades, Shigella has gained resistance to the
antibiotics that were initially effective in treating the in-
fection. Shigella acquired resistance to sulfonamides in
the 1940s, tetracycline and chloramphenicol in the 1950s,
ampicillin in the 1970s and trimethoprim/ sulfamethax-
azole in the late 1980s. A vaccine against shigellosis would
therefore be extremely useful. The Lanzhou Vaccine Insti-
tute’s vaccine is the only available vaccine today but it is

not licensed outside China [6].
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2. Targets molecules for vaccine development.

2.1 Dengue

Dengue virus envelope surface projections are made up of
dimers of the viral envelope (E) glycoprotein and mem-
brane (M) protein [7]. The capsid (C) protein is the only
other protein constituent in the virion. The E glycoprotein
is responsible for attaching the virus to receptor on target
cell membrane and fusing the virus envelope with the cell
membrane. It also bears the virus neutralization epitopes.
In native virions, the elongated three-domain molecule lies
tangentially to the virus envelope in a head-to-tail homodi-
meric conformation. The E dimers are changed to stable
target cell membrane-inserted homotrimers that realign
themselves vertically to promote virus-cell fusion upon
penetration of the virion into the target cell endosome.

The 10.5 kb-long genomic RNA is a single stranded
mRNA which is translated into a precursor polypeptide.
The individual viral proteins derive from this polypeptide
by cleavage, staring with the C, prM and E proteins fol-
lowed by nonstructural proteins NS1 to NS5. NS3 is a pro-
tease and a helicase, whereas NS5 is an RNA polymerase.
In addition to the glycoprotein, only NS1 had been associ-
ated with a role in protective immunity. This glycoprotein
is not present on the virion but is found on the surface of
infected cells. Immunization with NS1 has been shown to
elicit protective immunity in animal models. NS3 contains

the largest number of T cell epitopes.

Various vaccines under development have focused on the
dengue virus E protein for the following reasons:
« It binds host cell surface receptor
« It is a target of neutralizing antibodies
« It elicits the first antibody response with the
longest lasting activity
* Several monoclonal antibodies specific to
receptor binding domain of the E protein block
virus adsorption and infectivity
* Purified E protein can induce neutralizing anti

bodies and protective immunity

Most vaccine designs also include the prM protein, impli-
cated in the maintenance of the structural/antigenic integ-
rity of the E protein.

2.2 Shigellosis

Natural and experimental exposure to Shigella antigens
has been observed to induce clinical immunity [8]. For
example, monkeys experimentally infected with S. flex-
neri 2a were unaffected when rechallenged with the same
strain but became ill when rechallenged with S. sonnei or
S. flexneri. Israeli soldiers, with pre-existing serum anti-
lipopolysaccharide [LPS] antibodies, deployed to a field
area were significantly less likely to become ill upon ex-
posure to homologous Shigella serotype than seronegative
soldiers. From this and other observations, immunity was
found to be serotype-specific leading to the recognition
that the O antigen of LPS as a crucial moiety to be in-
cluded in a Shigella vaccine.

3. Vaccines under development against dengue and
shigellosis

3.1 Dengue vaccines

Currently there is no vaccine against dengue approved
for clinical use [9]. However there are two promising ap-
proaches to vaccines in the late stages of development
viz. one involving the use of live attenuated dengue virus
strains and the other using chimeric viruses. Other forms
of experimental vaccines are also under development but
these may be less immunogenic and therefore require more
immunizations to be effective, which is a disadvantage for
controlling epidemics. All dengue vaccines have to take
into consideration that non-neutralising anti-viral antibod-
ies may promote the development of DHS/DSS and that
more than one serotype of dengue virus may be circulating
in any one locality. Therefore for a vaccine to be effec-
tive it must elicit protection against all four strains, or at
least all the strains occurring in a particular locality, and
should not promote the subsequent development of DHS/
DSS upon infection.

3.1.1 Live attenuated dengue virus strains
The first of these vaccines was developed at Mahidol Uni-

versity, Thailand [10]. The vaccines were made by seri-

ally culturing the wild type-virus in animal kidney cells.
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DV1, 2 and 4 were grown in primary dog kidney (PDK)
cells, and DV3 in African green monkey cells. The vac-
cine underwent laboratory studies and later clinical trials

in Thailand in the mono and polyvalent forms.

The vaccine was licensed to Sanofi-Pasteur, France, for
commercial development. In a phase 1 clinical trial, tet-
ravalent neutralizing antibody seroconversion rates of 80-
90% was achieved in children aged 3-14 years and anti-
viral activity remained stable for at least a year. DV3 was
the most immunogenic. Various formulations of the tet-
ravalent vaccine were tested in an attempt to obtain a simi-
lar immune response for each serotype. The Mahidol Uni-
versity developed vaccine strains have a lower infection,
dissemination rates and transmissibility in Aedes aegypti
than those of parent viruses [11]. Apart from this property,
the passage in humans and mosquitoes did not change the
characteristics of the vaccine strains. More recently, it has
been reported that the Mahidol vaccine, while being im-
munogenic, has high reactogenicity in adults and children
and that Sanofi-Pasteur have withdrawn their interest in

the vaccine [12].

Another live, attenuated vaccine is being developed at the
Walter Reed Army Institute of Research, USA in coopera-
tion with GlaxoSmithKline (GSK) [9]. The vaccine is also
made by serially culturing the wild type virus in PDK cells
and a final passage in fetal lung cells of rhesus monkey.
All four monovalent formulations induced neutralizing
antibodies production and were well tolerated in humans.
Tetravalent formulations prepared were evaluated in rhe-
sus monkeys and were shown to cause seroconversion af-
ter two doses of the vaccine. Pilot studies in humans using
three doses of the most promising vaccine combination
managed to induce 90% neutralizing antibody formation
to DV-1, 60% to DV-2, 3 and 25% to DV-4. A small-
scale Phase 1| study involving children of age 6-9 years
in Thailand produced acceptable immunogenicity and re-
actogenicity profiles. These attenuated virus strains were
also poorly transmitted by mosquitoes, like the Mahidol
strains, and are therefore considered unlikely to be trans-

mitted under natural conditions [13].

3.1.2 Chimeric vaccines strains

Acambis, Cambridge, USA has applied the ChimeriVax
system, which was originally developed to modify a Japa-
nese Encephalitis vaccine, into a dengue vaccine [7]. The
vaccine, Chimeri Vax-DV, was prepared by substituting
the prM and E genes of an attenuated 17D strain of yel-
low fever virus with those from the dengue viruses. The
chimeric viruses were shown to be attenuated, includ-
ing after intracerebral injection of monkeys, and showed
92% efficacy at protecting monkeys from homologous
DV challenge. The viruses did not show any replication
in mosquitoes after blood virus mixtures oral feeding. A
monovalent ChimeriVax-DV-2 vaccine formulation tested
on 56 human volunteers in a Phase 1 clinical trial in USA
showed 100% neutralizing responses to DV-2. In 2005, a
Phase 1 trial of the tetravalent combination in collabora-
tion with Sanofi-Pasteur showed seroconversion to all four
dengue serotypes. Sanofi Pasteur has progressed this vac-
cine into Phase 2 trial.

Groups in three other institutions have used modified den-
gue viruses as the basis for a multivalent vaccine [14].
The National Institutes of Health, USA developed a DV4
mutant containing a 30bp deletion in the 3’ non-coding
region of the DNA as a genetic background for the con-
struction of chimeric viruses. Phase 1 clinical trials of the
mutant carried out in 20 adult volunteers exhibited only
minor symptoms with 100% neutralizing antibody forma-
tion. The mutated virus was then used as the backbone for
the construction viruses with DV1, 2 and 3 envelope gly-
coproteins by insertion of DV1, 2, 3 prM and E genes.
Alternatively the deletion mutation was induced in DV1,
2 and 3.

The Centers for Disease Control, USA carried out a similar
work by using an attenuated DV2 vaccine mutant (strain
16681, PDK-53) as a backbone to construct chimeric at-
tenuated viruses by changing the prM and E genes with
those from DV1, 3 and 4.

The US Food and Drug Administration has also created a
chimeric vaccine by replacing 3 nucleotides in the termi-
nal 3’ stem structure of DV1 and inserting DV2-4 prM and
E genes into the DV1 backbone. The candidate vaccines
were found to be highly immunogenic in susceptible rhe-
sus monkey.
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3.1.3 DNA vaccines

A DNA vaccine expressing prM and E proteins of DV1
tested on Aotus monkeys showed that there was induction
of a protective immune response [15]. More extensive pre-
clinical and clinical trials are required before the DNA vac-
cine is acceptable for practical use as the general problem
with DNA vaccines has been the requirement for multiple
boosting immunisations to generate sufficient immunoge-
nicity [16].

3.1.4 Inactivated and subunit vaccines

Successes in development of inactivated flavivirus vac-
cines against Japanese encephalitis and tick-borne enceph-
alitis have triggered attempts to develop an inactivated
dengue vaccine. DV2 grown in Vero cells was inactivated,
purified, concentrated and tested in laboratory animals.
Trials in monkeys have shown production of a protective
level of antibodies [9].

Subunit vaccines have been developed by several re-
searchers using the recombinant DNA techniques. In re-
combinant DNA techniques, specific genes encoding for
protective antigens are cloned and expressed in other host
cells including E.coli, yeast and insect cell systems. Re-
combinant E protein of DV2 produced using a baculovirus
vector-insect cell system was able to induce neutralizing
antibody production and provide partial protection to im-

munized monkeys [17].

A major drawback with inactivated or recombinant vac-
cines is the need for more effective adjuvants suitable for
human use, to increase immunogenicity, thereby reducing
the number of immunisations needed to achieve protec-

tion.

3.1.5 Vaccinia virus as vector for dengue vaccine

The Modified Vaccinia Ankara (MVA) vector with a re-
stricted host range has been used for the construction of
dengue recombinants. Trials whereby monkeys having
repeatedly immunized with MVA recombinant express-
ing DV2 E protein were shown to produce virus neutral-
izing antibodies [18]. Construction of MVA recombinants

expressing immunogenic E protein of other dengue virus

serotypes is being planned. However pre-immunity to Vac-
cinia may limit its replication in immunized persons, as
has been shown in trials with antigens from other patho-
gens, thereby similarly limiting efficacy against dengue in
multiple immunizations. Pre-immunity to Vaccinia may be
overcome by using a different viral vector, such as recom-

binant fowl pox virus, for boosting.

3.2 Shigella vaccines

The main approaches in Shigella vaccine development are
the use of live attenuated bacteria vaccines and subunit
vaccines [8]. The subunits vaccines consist of the con-
jugate vaccines, proteosome vaccines and the ribosomal

vaccines.

3.2.1 Live attenuated oral vaccines

Two strategies to attenuate the bacteria are being used. The
first approach is to create deletions in genes controlling
metabolic processes, such as those involved in the bio-
synthesis of essential metabolites or transport of nutrients.
The other approach is to mutate genes that encode specific
virulence factors. These approaches are bedeviled by the
fact that attenuated bacteria may cause serious infections
in immunosuppressed and immunodeficient vaccinees in

Shigella-endemic countries

3.2.2 Parenteral conjugate vaccines

The National Institutes of Health has developed several
vaccines by conjugating the O antigen of S. sonnei, S.
flexneri or S. dysenteriae to Pseudomonas aeroginosa re-
combinant exoprotein A (rEPA). In one trial, the S. sonnei
vaccine was shown to be immunogenic in 90%, and the S.
[flexneri vaccine in 73%, of adult Israelis. A phase 3 effica-
cy field trial involving Israeli soldiers showed that a single
intramuscular injection of S. sonneri-rEPA conferred 74%
efficacy against shigellosis [19]. A vaccine containing a
several specific O antigens conjugated to a protein carrier

may however be expensive for production.

3.2.3 Nasal proteosome vaccines

Another approach for developing the vaccine is by deliver-

ing Shigella LPS in proteosomes. LPS is non-covalently
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complexed by hydrophobic interactions into proteosomes,
or multimolecular vesicular structures, which are made
from purified meningococcal outer membrane proteins.
Proteosomes are also believed to generate mucosal ad-
juvanticity. A phase 1 trial of S. flexneri 2a LPS vaccine
showed no efficacy against the primary endpoint (diar-
rhoea, dysentery, fever and early treatment) but apparently
diminished the severity of illness [20].

3.2.4 Ribosomal vaccine

The International Vaccine Institute (IVI) in Korea has used
a different approach to develop a Shigella vaccine. Re-
searchers at IVI had discovered that ribosomes from the
Shigella bacteria have specific O antigen non-covalently
bound to their surface and free of the lipid A associated
with O antigen in LPS. Preliminary results in mice have
shown good antibody responses both in serum and faeces
following parenteral injection with the purified ribosomes

[6].
3.3 Dengue in Brunei and the region

Brunei Darussalam on the north-west part of Borneo Island
is surrounded by the South China Sea to the north and the

180

Malaysian State of Sarawak on all the other sides. Also
located on the Borneo Island are the Malaysian State of

Sabah and Indonesian State of Kalimantan.

Brunei consists of four districts: Brunei Muara, Tutong,
Belait and Temburong. Brunei has an equatorial climate
characterized by a consistent high temperature, high hu-
midity and heavy rainfall. Rainfall varies from 2,500 mm
on the coast to 7,500 mm in the interior annually. There is

no specific wet season.

Figure 2 below shows the number of dengue cases notified
in Brunei for the past 5 years?. Before this period (1995-
2001), the annual number of reported cases was less than
10. The notified number of dengue cases has been on the
rise since 2002. In the year 2003, there was a localised
outbreak of dengue. The predominant infecting serotype
is DV2 followed by DV1 as shown recently [22]. The
Breteau Index, which estimates percentage of containers
infested with Aedes larvae per number of inspected hous-
es, has since remained low in the country. However this is

not a definite indicator of the vector density.
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Figure 2. Total number of dengue cases reported in Brunei from year 2002 to 2006
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Figure 3. shows the distribution of dengue cases in the four districts of Brunei Darussalam [23]. The dengue cases reported

were usually sporadic cases. Prior to 2005, there were no outbreaks in the Temburong district. However in 2005, there were

an appreciable number of cases reported from this district.
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Figure 3. Dengue cases reported in four districts of Brunei from 2002 to 2006 [23].

The outbreak of dengue which started in Kampong Ayer
in 2003 mainly involved the Brunei Muara district where
there was a definite local transmission. The disease spread
to the neighbouring villages. The control of the outbreak
was successfully carried out by adopting the following:

* Eradication and control of the Aedes larva, which was
found breeding abundantly in and around houses of all the
kampongs affected, by treating with the chemical larvi-
cide Abate, and destroying all potential breeding places.

» Emergency spraying of insecticides carried out in all af-
fected kampongs.

* The assistance of the penghulus and ketua kampungs and
the community in enhancing the coverage of all control

operations.

* Education of public on the nature of the disease and vec-

tor, and their positive involvement in control of vectors.

* Investigations of positive cases and serological testing
of close contacts was used to assess the extent of the out-
break. The ability to rapidly report results by the State
Laboratory in RIPAS was invaluable in this regard.

The outbreak in Brunei-Muara district was brought under
control in two months through the efforts of the staff of the
Environmental Health Division in the district, supported
by the State Laboratory at RIPAS hospital. Following the
2003 outbreak, the Environmental Health Services con-
tinue to play a proactive role in the control of dengue in
the country.

The following remain ongoing dengue control actions of
the Environmental Health Services [Figure 4]:

« Source reduction

» Entomological survey of vector breeding and control of
adults and larvae.

* Epidemiological surveillance with laboratory support

* Control of vectors by destroying breeding places by lar-
viciding and adulticiding

* Involving the community in assisting Environmental
Health services staff in controlling of vectors.

* Educating the community, including schoolchildren, on
a healthy environment (“healthy village’, sanitation of vil-
lages)
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(b) Larva samples collected.

(c) Larva samples placed in container.

(d) Abate 1% sand granule (insecticide)

(e) Abate 1% sand granule added.

(f) Larva samples identified in laboratory.

Figure 4. Aspects of Aedes vectors survey and control in Brunei Darussalam

The incidence rate of dengue per 100,000 population in
some of the countries in South East Asia is shown in Fig-
ure 5. Sarawak had 1799 cases of DF and 22 cases of DHF
reported with an incidence rate of 78.7 cases per 100,000
population in the year 2006 (61.0 cases per 100,000 popu-

lation in 2005) [24]. The incidence rate in 2006 is calcu-
lated based on the most updated 2005 population census
available. In Sabah, 1,865 cases of DF and 36 cases of
DHF were reported with an incidence rate of 64.8 cases
per 100,000 population in year 2005 [25].
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Figure 5. Dengue incidence rate in Southeast Asian countries [26].

3.5 Shigellosis in Brunei and the region

In Brunei Darussalam, shigellosis is an uncommon but no-
tifiable infectious disease under the Infectious Disease Or-
der 2003 of Brunei. All health practitioners and laboratory
personnel are obliged to report to the Ministry of Health
upon identification of shigellosis cases. Shigellosis is clas-
sified as gastroenteritis or dysentery case. The Ministry of
Health follows the guidelines of management of Shigello-
sis in the Control of Communicable Diseases Manual of
the World Health Organization.

The high standard of living, with proper housing, good
water supply and sanitation, strict commercial food safety
regulations, and health screening of immigrant workers
before entry are all factors that contribute to the better re-
cord of Brunei in limiting shigellosis compared to many
Asian countries. However there is still a considerable risk
of travelers carrying the disease into the country from the

now frequent travel to endemic areas.

A recent study to obtain more accurate and current esti-
mates of shigellosis in the Asian region has been carried
out due to the belief that current estimates of shigellosis
are under detected and inaccurate [5]. Three rural or semi

rural sites (in China, Vietnam and Thailand) and three ur-

ban slum sites (in Bangladesh, Pakistan and Indonesia)
were chosen. The study involved approximately 600,000
participants over a 1-3 year period. Sixty thousand cases of

diarrhoea were detected and 5% were shigellosis.

The overall incidence of shigellosis was 2.1 cases per 1,000
residents per year in all ages and 13.2 cases per 1000 resi-
dents per year for children under 60 months old. The inci-
dence of shigellosis increases after the age of 40 years old.
During the study, several reasons possible for under detec-
tion of shigellosis were identified. Culture of stool samples
is normally the diagnostic tool for Shigella detection in
clinical settings. However evidence shows that a more sen-
sitive detection method based on polymerase chain reac-
tion (PCR) analysis detected Shigella DNA in one-third
of culture-negative stool specimens. Another reason is that
less than one-third of culture proven shigellosis cases pre-
sented with dysentery, which is a frequently used clinical
case definition in government data collection. Shigellosis
cases can present with other signs and symptoms such as

fever, vomiting and others stated.

Shigellosis is endemic in Malaysian cities with a high
prevalence of S. flexneri, and resistance to common anti-
biotics [27].
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4. Discussion

No matter how advanced or effective is the existing treat-
ment for infectious diseases, the ideal way to protect peo-
ple from contracting the disease is by immunizing them
with vaccines because this prevents morbidity and conse-
quent mortality and saves on treatment costs. An ideal vac-
cine has to be free of adverse effects, easy to administer
and provide long-term immunity. Such effective vaccines
will greatly help control dengue and shigellosis in nearby

Asian countries where the diseases are endemic.

Brunei Darussalam is surrounded by or close to countries
where incidences of dengue and shigellosis are reportedly
high and the diseases are endemic. This increases the risk
of both diseases spreading to Brunei as there is constant
and rapid movement of population to and fro across the
border. The present modes of rapid transportation by air
and land can introduce virulent forms of the diseases into
Brunei through visitors or migrant workers entering Bru-
nei and the return of Bruneian residents who contract the
diseases abroad. DHF/DSS and antibiotic resistant strains
of Shigella have not been reported in the recent past in
Brunei. With urbanisation, dengue has found a foothold
in Brunei and may cause outbreaks in the future, if not
properly controlled.

Cost is another important factor. The Paediatric Dengue
Vaccine Initiative estimates that a dose of dengue vaccine
to the public sector will cost US$0.50 [28]. Assuming that
the whole population of Brunei is vaccinated in the public
sector, requiring one dose to provide lifelong immunity,
mass vaccination will reduce the costs of treating patients
with dengue in hospital, and vector control operations. It
will also diminish economic loss due to reduced morbid-
ity. However, additional manpower and equipment needed
for vaccination, the costs of multiple doses of vaccine
required to provide immunity, management of adverse
events after vaccination, etc are other factors that have to

be considered in the equation.

The two diseases are not a major threat to the public health
at present. The strategies adopted by the Ministry of Health

have therefore been very effective in controlling these two

diseases in Brunei. However it is notable that the incidence
rate of dengue in Brunei for the year 2006 is comparable
to that in neighboring Southeast Asian countries. Although
the available data indicates the total burden of these two
diseases in Brunei is low, a continuous and comprehensive
epidemiologic profile of these two diseases in the country

is required.

Brunei has a national immunisation program for children
[29], similar to that in neighbouring countries. Also avail-
able in Brunei are optional vaccines such as those for in-
fluenza and yellow fever. The efficacy of the current avail-
able experimental vaccines against dengue and shigellosis
have yet to be perfected. Even if these vaccines were de-
veloped free from known adverse effects, there is always
the possibility of unforeseen adverse effects, when addi-
tional immunizations to the current routine vaccinations

are introduced.

Given the current burden of dengue and shigellosis, we
may conclude that vaccines against these two pathogens
are not needed for routine vaccination of the entire popula-
tion of Brunei. However, increased travel between Brunei
and neighboring countries and urbanization increase the
risk of dengue and shigellosis outbreaks. Therefore if ap-
propriately effective, safe and affordable vaccines become
available, the possibility of implementing vaccinations
to protect travelers may be considered. An appropriately
polyvalent dengue vaccine may in particular be useful in
helping to control localized outbreaks of the disease. Fur-
thermore such effective vaccines may be stockpiled for use
in preventing possible epidemics in neighboring countries
from spreading to Brunei in the future. The use of vaccines
in epidemics that spread across national boundaries will

require close coordination among neighbouring countries.

5. Acknowledgements

We thank Dr Mohammad Hussein, Dr Pengiran Hisha-
muddin and Awg Kamaluddin bin Mohammad Yassin for
valuable discussions, Hj Shamsul Bharine Hj Sabtu for
compiling some of the data, and Haji Yaakub bin Ahmad

for demonstrating the entomological survey in Kg. Ayer.



70 Lim Chun et al. / Brunei Darussalam Journal of Health Volume 2, 2007

6. References

1. Pang, T., Cardosa, M.J. and Guzman, M.G. 2006. Of
cascades and perfect storms: the immunopathogenesis
of dengue haemorrhagic fever-dengue shock syndrome
(DHF/DSS). Immun Cell Biol 85(2007), 43-45

2. Centers for Disease Control and Prevention 2005.
Shigellosis. http://www.cdc.gov/ncidod/dbmd/diseaseinfo/
shigellosis-g.htm

3. World Health Organisation 2007. Initiative of vaccine
research. Shigella

http://www.who.inte/vaccine research/diseases/shigella/en

4. Sureshbabu, J. 2006. Shigella Infection. WebMD, Inc
http://www.emedicine.com/ped/topic2085.htm

5. Seidlein LV, Kim DR, Ali M, Lee H, Wang XY, Thiem
VD, et al 2006. A multicentre study of Shigella diarrhoea
in six Asian countries: disease burden, clinical manifesta-

tions, and microbiology. PLoS Med 3(9): 353.

6. International Vaccine Institute 2006. Annual report
2005-2006. Available from:http://www.ivi.int/publication/
annual_report/2006/IVI_Annual report 2005 2006.pdf

7. World Health Organisation 2007. Vector-Borne Viral In-
fections. Available from: http://www.who.int/vaccine_re-

search/diseases/vector/en/

8. Kotloff, K.L. 2004. Progress in Shigella vaccine devel-
opment. In Vaccines, Preventing Disease and Protecting
Health pp.130-139. USA, Pan American Health Organisa-

tion.

9. Perikov Y 2006. Development of dengue vaccine. World
Health Organization Regional Office for South East Asia.
Available from: http://www.searo.who.int/en/Section10/
Section332/Section522-2515.htm

10. Kanesa-thasan N. Sun W, Kim-Ahn G, Van Albert S,
Putnak JR, King A et al 2001. Safety and immunogenicity
of attenuated dengue virus vaccine (Aventis Pasteur) in hu-

man volunteers. Vaccine 19: 3179-3188.

11. Jirakanjanakit N, Khin MM, Yoksan S, Bhamarapravati
N 1999. Dynamics of susceptibility and transmissibility of
the live attenuated candidate dengue-1 PDK13, dengue-3
PGMK3OF3, and dengue-4 PDK48 after oral infection in
Aedes aegypti. Am J Trop Med Hyg 61: 672-676.

12. Edelman, R. Dengue vaccines approach finishing line
2008. Clin Infect Dis 45: S56-60.

13. Sardelis MR, Edelman R, Klein TA, Innis BL, Putnak
JR, Jones JW et al. 2000. Limited potential for transmis-
sion of live attenuated vaccine candisate by Aedes aegypti
and Aedes albopictus. Am ] Trop Med Hyg 62: 698-701.

14. Perikov Y 2006. Development of dengue vaccines.
WHO/SEARO. Available from http://www.searo.who Sun
W, Kim-Ahn G, Van Albert S, Putnak JR.int/en/Section
10/Section 332/Section522-2515.htm.

15. Kochel TJ, Raviprakash K, Hayes CG, Watts DM, Rus-
sell KL, Gozalo AS, et al. 2000. A dengue serotype-1 DNA
vaccine induces virus neutralizing antibodies and provides
protection from viral challenge in Aofus monkeys. Vaccine
18:3166-3173.

16. Ramasamy R, Yasawardena SG, Kanagaratnam R, Bu-
ratti E, Baralle FE. and Ramasamy MS 1999. Mammalian
cell expression of malaria merozoite surface proteins and
experimental DNA and RNA immunisation. Biochim Bio-
phys Acta. 1453: 1-13.

17. Velzing J, Groen J, Drouet MT, van Amerongen G, Co-
pra C, Osterhaus AD et al. (1999). Induction of protective
immunity against dengue virus type 2: comparison of can-
didate live attenuated and recombinant vaccines. Vaccine
17: 1312-1320.



Dengue and Shigella vaccines 71

18. Men R, Wyatt L, Tokimatsu I, Arakaki S, Shameem
G, Elkins R et al. 2000. Immunisation of rhesus monkeys
with a recombinant of modified vaccinia virus Ankara ex-
pressing a truncated envelope glycoprotein of dengue type
2 virus induced resistance to dengue type 2 virus chal-
lenge. Vaccine 18: 3113-3122.

19. Cohen D, Ashkenazi S, Green MS, Gdalevich M,
Robin G, Slepon R et al 1997. Double-blind vaccine con-
trolled randomized efficacy trial of an investigational Shi-

gella sonneri conjugate vaccine in young adults. Lancet
349(9046): 155-159.

20. Fries LF, Montemaranao AD, Mallett CP, Taylor DN,
Hale TL, Lowell GH. 2001. Safety and immunogenicity
of a proteosome-Shigella flexneri 2a lipopolysaccharide
vaccine administered intranasally to health adults. Infect
Immun 69: 4545-4553.

21. Sarawak State Health Department 2007. Hand Foot
Mouth Disease Outbreak In Sarawak, 2006. [Online]
Sarawak, Epidemiology unit (CDC) and Information and
Documentation Unit. Available from http://www.sarawak.
health.gov.my/Images/Epid.News.Dec.2006.CDC.pdf

22. Osman O, Fong MY, Devi S 2007. A preliminary
study of Dengue infection in Brunei. Jap J Infect Dis 60:
205-208

23. Environmental Health Division, Environmental Health
Services, Department of Health, Ministry of Health, Gov-
ernment of Brunei Darussalam. Annual Report 2002-2003.
Bandar Seri Begawan.

24. Sarawak State Health Department 2005. Health Facts
Sarawak 2005. [Online] Sarawak, Information and Doc-
umentation Unit. Available from http://www.sarawak.
health.gov.my/index2.htm.

25. Sabah State Health Department 2005. Health Fact
Sabah 2005. [Online] Sabah, Sabah State Health Depart-
ment. Available from http://jknsabah.moh.gov.my/mod-
ules/xt_conteudo/index.php?id=47

26. The World Factbook 2007. Central Intelligence Agen-
cy, USA. Available from: https://cia.gov/cia/publications/
factbook/countrylisting.html

27. Lee WS, Puthucheary SD 2003. Species distribution
and antibiotic resistance to Shigella isolated in an urban
community in Malaysia. Med J Malaysia 58(2): 262-
267.]

28. Halstead, SB, Deen, J 2002. The future of dengue vac-
cines. Lancet 360: 1243-1245

29. Ministry of Health, Brunei Darussalam 2004. Guide-

lines on immunisation. Department of Health Services,

Ministry of Health, Brunei Darussalam.



72 0. H. Kasule Sr ef al. / Brunei Darussalam Journal of Health Volume 2, 2007

Epidemiological research based on large data analysis: study characteristics

Omar Hasan Kasule Sr and Lin Naing
Institute of Medicine, Universiti Brunei Darussalam, Tungku Link, Gadong BE1410, Brunei Darussalam

Abstract

Analysis of studies published in one volume of each of 3 major epidemiological studies revealed median study sizes above 1000 for all

types of study design, data collection, and study population. Cross sectional and follow up studies had the highest median study sizes when

they were based on previously and routinely collected data. The paper discusses some of the problems associated with large studies.

Introduction

This study was motivated by the observation that recent
epidemiological research is based on existing large data-
bases or defined cohorts and that 100% sampling was the
usual practice. This is a reversal of the traditional epide-
miological practice of selecting a small probability sample
from a study population in order to reach conclusion about

the target population [1].

Developments in information technology and mass access
to the internet opened up new fields of endeavor for the
epidemiologist. For example data could be collected from
a large number of people using internet-based question-

naires [2]

The objective of the research was to survey epidemiologi-
cal research published in 2006 in three high-impact jour-
nals to make a statistical description of the characteristics
of these studies. The three journals selected for study were
the American Journal of Epidemiology 2006 Volume 169
Nos. 1-12, The International Journal of Epidemiology
2006 Volume 35 Nos. 1-4, and The European Journal of
Epidemiology 2006 Volume 21 Nos. 1-9.
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Methods

The study included only original papers that involved raw
data. Reviews, meta-analyses, and analyses based on pub-
lished data were excluded. A pre-tested data abstract form
was used to abstract the following essential information
from each original research article: title, authors, issue and
volume number, date of publication, type of study (cross
sectional, case control, cohort, randomized community
control, randomized clinical), Study population (general
population, defined population, ongoing study), type of
data collection (routinely collected data, newly collected
data, previously collected data or a combination among
the above) and total number of study subjects (number re-
cruited before any exclusions). Defined populations were
hospitals, health insurance of health maintenance organi-
zations, clinics, schools, factories, and ongoing studies.
For case control studies cases and controls were added up.
For ongoing studies it was assumed that data collection
was new unless a special mention was made of using pre-
viously collected data. The data was keyed into an SPSS
data base for categorical analysis using the chi-square test
statistic to test for association. The Kruskall-Wallis non-
parametric test statistic was used to compare study size by

various study designs and types of data collection.

Results

A total of 137 studies were analyzed. Table 1 shows a sig-
nificant variation in journal preference for study designs
and methods of data collection. There was however no
significant variation among journals in the choice between

defined and general study populations.
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Table 1 Classifications of articles by journal

73

- IJE EJE AJE 2 P
Study Characteristics n (%) n (%) n (%) Total  X*(df) value?®
Cross sectional 16 (39.0) 33 (60.0) 1 3 (31.7)6 2
Study design Case control 9 (22.0)9 (16.4)7 (17.1) 2 5 10.10 (4) 0.039
Follow up 1 6 (39.0) 13 (23.6) 2 1(51.2)5 0
Study Defined population 12 (29.3) 23 (41.8) 2 2 (53.7)5 7 5.02(2)0 .081
population  General population 29 (70.7) 3 2 (58.2) 1 9 (46.3) 8 (VN |
Newly & routinely 6 (14.6) 5 (9.1 3(73)1 4
Data Newly 1 3((31.7)2 8 (50.9) 25 (61.0) 6 6 0.030°
Collection Previously 0 ( 0.0) 1(1.8)3 (73 4 '
Routinely 2 2 (53.7)2 1(38.2)1 0(24.4)5 3

@ Chi-square test; ® Fisher's exact test:;

IJE = International Journal of Epidemiology
EJE = European Journal of Epidemiology
AJE = American Journal of Epidemiology

Table 2 shows that the median study side was over 1000 for all journals and types of study design. Its variation among jour-
nals was significant for follow up studies and not cross sectional and case control studies. The median study size did not vary

significantly among the 3 journals for different study populations and methods of data collection.

Table 2 Number of research subjects by study characteristics and journal

Study Number of research subjects 2 P
characteristics Joumal  n Median Min. Max. X°.(df) value®
Study design
IJE 16 7,183 107 212,467,094
Cross sectional ~ EJE 33 4,599 112 36,000,000 0.63(2)0 .730
AJE 13 2,255 139 212,467,094
IJE 9 1,263 288 166,310
Case control EJE 9 1,051 372 2,222,404 1.61(2)0 .446
AJE 7 1,875 730 212,467,094
IJE 16 60,925 1,016 60,000,000
Follow up EJE 13 9,778 34 11,000,000 7.80(2)0 .020
AJE 21 2,446 209 212,467,094
Study population
Defined IJE 12 6,381 726 246,146
:IS;tion EJE 23 1,272 34 6,240,130 247 (2)0 .291
Pop AJE 22 2,102 299 1,299,177
G | IJE 29 14,495 107 212,467,094
:”j;‘iion EJE 32 7,404 188 36,000,000 1.36(2)0 .506
Pop AJE 19 10,932 139 212,467,094
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Data Collection

IJE 6 2,380 274 246,146
Newly & routinely EJE 5 11,081 1,051 2,222,404 0.75(2)0 .686
AJE 3 11,234 1,068 212,467,094
IJE 13 3,290 288 14,495
Newly EJE 28 937 34 6,240,130 3.90(2) 0.142
AJE 25 2,010 139 21,610
IJE - - - -
Previously EJE 1 56,214 56,214 56,214 0.20(1)0 .655
AJE 3 1,516 619 212,467,094
IJE 22 180,155 107 212,467,094
Routinely EJE 21 19,801 212 36,000,000 243(2)0 .296

AJE 10 399,910 1,832 212,467,094
? Kruskal-Wallis Test
IJE = International Journal of Epidemiology
EJE = European Journal of Epidemiology
AJE = American Journal of Epidemiology

Table 3 shows that cross sectional and follow up studies had significantly higher median study size in general populations
than in defined populations. No such significant variation was seen in case control studies.

Table 3 Number of research subjects by study design and study population

. Number of research subjects P
Study design S tudy pop. n Vedian Min Max Z value®

Defined pop. 22 2,222 112 6,240,130

Cross sectional 5 eralpop.4 0 10832 107 212467004 228 0023
Defined pop. 10 1552 726  2,222.404

Case control Generalpop.1 5 1083 288 212467004 =100 0318

Follow up Defined pop. 25 2,311 34 1,299,177 377 <0.001

Generalpop.2 5 83,875 188 212,467,094

# Mann-Whitney test
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Table 4 shows that follow up studies had higher median study size if based on previously and routinely collected data. No

such significant variation was observed for cross sectional and case control study designs.

Table 4 Number of research subjects by study design and type of data collection

. Data Number of research subjects 2 P

Study design collection Median Min Max X' (af) value®
New & routine 3 7,000 274 11,193
. Newly 33 2,650 112 6,240,130

Cross sectional 5 iously 3 1,516 619 212467004 49(3) 0058
Routinely 23 95,000 107 212,467,094
New & routine 7 1,678 1,051 212,467,094

Case control Newlly 13 909 288 4,778 2.86(2)0 .240

Previously - - - -

Routinely 5 1,272 828 166,310
New & routine 40 15,127 11,081 246,146
Newly 20 995 34 11,267

Follow up Previously 1 56214 56,214 56,214 2993 (3) <0.001
Routinely 25 87,922 212 212,467,094

@ Kruskal-Wallis Test

Table 5 shows significant variation of median study size with the type of data collection. Study size in defined populations
was highest for newly and routinely collected data whereas in the general population median study size was highest for pre-

viously and routinely collected data.

Table 5 Number of research subjects by study population and method of data collection

. Data Number of research subjects 2 P
Studypopulation  ;5jection " " Median Min  Max X valuer
New & routine 7 11,234 7,000 2,222,404
Defined Newly 39 2,010 34 6,240,130 12.10 0.002

population Previously - - - - (2) '
Routinely 11 1,272 212 1,299,177
New & routine 7 1,263 274 212,467,094

General Newly 27 1,653 139 47,859  27.47 <0.001

population Previously 4 28,865 619 212,467,094 (3) '
Routinely 42 187,530 107 212,467,094

@ Kruskal-Wallis Test
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Discussion

Median study sizes were highest for cross sectional and
follow up studies and when based on previously or rou-
tinely collected data. This is due to availability of large
data bases with routinely or previously collected informa-
tion. The availability of large data bases and high speed
computers has encouraged epidemiologists to analyze data
without probability sampling. A large data set gives very
stable parameters but the same degree of precision could
have been obtained from a smaller sample. What is lost is
the ability of the epidemiologist to inspect a small manage-
able data set, internalize it, and let his intuition act before
the data is analyzed. The more intimate contact of the epi-
demiologist with the data traditionally accounted for deep
understanding and discussion which are missed in the new
trend. Easy availability of large databases also encouraged
epidemiologists to plunge into data analysis before serious
thought about the research questions. In some cases the
research questions can be prompted by preliminary analy-
sis which can lead to numerous biases. Use of large data
sets has the advantage of external validity which had never

been the primary objective of epidemiological research.
Epidemiologists have traditionally aimed at carrying out a
small study based on probability sampling so that they can
easily identify and control confounding and other sources
of bias with the ultimate aim of internal validity. They
knew that external validity (generalization) would be at-
tained inductively by consideration of several studies that
are internally valid. Use of large sets of routinely collected
data also raises the issue of the quality of the data which is
collected with service and administrative and not research
considerations in mind.
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Are cell phones safe? - A pilot meta-analysis of case control
studies linking cellphone use to acoustic neuroma

Omar Hasan Kasule Sr
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Abstract

This pilot meta-analysis based on few reports has suggested a weak association between cellphone use and the risk of acoustic neuroma.

These findings will need confirmation by analysis of more research reports. The results of the expanded study will be used as the basis for

planning a long-term prospective study of the risk of cancer among long-term users of cell phones.

Introduction

Acoustic neuroma is a benign, slow growing tumor of the
8" cranial nerve. It presents with otological symptoms
(tinnitus, vertigo, and hearing loss) and signs (abnormal
hearing tests, facial numbness and weakness, and papille-
dema). Larger tumors can cause symptoms and signs due
to compression of the brain stem and involvement of the
facial and trigeminal nerves. Men are affected more than
women. Presentation is above 30 years. Elderly patients
without serious symptoms and signs are left untreated but
are followed up for complications. Micro surgery, radio
surgery or a combination of the two may be used in treat-

ment.

Electromagnetic radiation is a known cause of cancer. The
localized radio frequency microwave energy emitted by
cell phones has been suspected as a cause of brain malig-
nancies. This is an issue of public concern because cell-
phone use is increasing very rapidly in Brunei and other
countries. Evidence indicates that the incidence of brain
tumors has been rising in the recent past when cell-phone
use became very popular. Hardell et al found a significant
increase of +0.80% in the incidence of all brain tumors
taken together for the 1960-1998 [1]. The risk of cancer in

association with cell-phone use has also been observed to
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rise in the same period. Hardell et al 2003 in a computation
of annual risk increase by treating exposure as a continu-
ous variable showed increase of risk with time the annual
risk increase being 1.04 (1.01 — 1.08) [2].

Evidence of the relation between radio frequency electro-
magnetic fields and brain tumors has been contradictory.
Some authors found no relation while others found the
evidence to be weak and unconvincing [3-5]. The studies
reviewed below show weak or insignificant association.
Considering all brain tumors together, Hardell et al. 2002
in a study of 588 cases and 581 controls found the follow-
ing odds ratios with 95% confidence intervals for analog
cell-phones 1.13 (0.86 — 1.48); for cordless phones 1.13
(0.85 — 1.50); and for digital cell-phones OR = 1.59 (1.05
— 2.41). Ipsilateral use increased the risk [6]. Hardell et al
2002 in a study of 1617 cases and 1617 controls found the
risk for short term exposure to analog telephones to be OR
=1.3(1.02 - 1.6) and for long term exposure OR = 1.8 (1.1
— 2.9). The risk was higher on the same side. There was
no significant risk from cordless or digital cell-phones[7].
Hardell at al 2004 reported the overall risk of using analog
telephones to be OR = 1.31 (1.04-1.64). The risk increased
to OR = 1.65 (1.19 — 2.30) for ipsilateral use. Risk was
highest among the 20-29 age group with the ipsilateral risk
being OR =5.91 (0.63 —55). This age group experienced a
raised ipsilateral risk if the latency period was over 5 years
with OR = 8.17 (0.94-71) for analog phones[8]. Lonn et
al 2004 in a study of 148 cases and 604 controls found the
risk of acoustic neuroma from mobile phone use to be OR
=1.0 (0.6 — 1.5) for short term use and OR=1.9 (0.9 - 4.1)
for long term use. The risk was increased on the same side
[9]. Hardell et al 2006 in a study of 317 cases and 692 con-
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trols found the following risks for various cell-phones and
durations of use. The risk for analog cell-phones was OR =
2.6 (1.5-4.3) for short term use and OR = 3.5 (2.0 — 6.4) for
long term use. The respective risks for digital cell phones
were OR=1.9 (1.3-2.7 and OR=3.6 (1.7-7.5) and for cord-
less phones OR=2.1 (1.4-3.0) and OR=2.9 (1.6-5.2). Mul-
tivariate analysis showed all three phone types to be asso-

ciated with increased risk[10].

This article reviews case control studies relating cell-phone
use to acoustic neuroma. Hardell et al 2003 in a study of
1429 cases and 1470 controls found the risk of acoustic
neuroma among analog telephone users to be OR = 4.4
(2.1-9.2)[2]. Hardell et al 2005 in a case control study of
84 acoustic neuroma cases found the risk from analog
phones to be OR =4.2 (1.8 -10) for the short term and OR
= 8.4 (1.6-45) for long term exposure. The risk for digital
phones was OR =2.0 (1.05 — 3.8). Cordless phones did not
show increased risk. Multivariate analysis showed analog
phones to be an independent risk factor for acoustic neu-
roma [11]. Schoemaker et al 2005 in a study of 678 cases
and 3553 controls found no increased risk of acoustic neu-
roma from regular cell-phone use. This applied even if the
analysis was carried out separately for analog and digital
cell-phones. Risk was increased for the same side and for
long term exposure OR 1.8 (1.1 —3.1)[12]. Takebayashi et
al 2006 in a study of 101 cases and 339 matched controls
found no association between cell-phone use and acoustic
neuroma. There was no association between risk and cu-
mulative years of cell-phone use[13]. Hardell et al 2006 in
an analysis of 2 pooled case control studies with 1254 cases
and 2162 controls found the risk of acoustic neuroma to be
OR =2.9 (2.0 —4.3) for analog cell-phones, OR = 1.5 (1.1
—2.1) for digital cellphones, and OR = 3.8 (1.4 — 10) for
cordless phones. The risk for analog cell-phones increased
if exposure was >15 years to OR = 3.8 (1.4 — 10). Multi-
variate analysis showed use of analog cell-phones to be an
independent risk factor for acoustic neuroma[14]. Schle-
hofer et al 2007 in a study of 97 cases and 194 matched
controls found the risk of acoustic neuroma from regular
mobile phone use to be OR =0.67 (0.38-1.19)[15].

We can conclude from the literature survey above that stud-

ies relating cell-phone use and brain cancers in general are

either negative or show a weak association but the trend
to increasing risk with longer duration of cell-phone use is
very clear. This indicates that the risk may exist but is not
detected due to 3 methodological defects explain the re-
sults: duration of follow up not sufficient, inaccurate mea-
surement of the level of exposure and biases of response
and recall [16].

The present study is a review of recent studies on cell
phone use and acoustic neuroma. The objective of this pre-
liminary study is to derive an estimate of acoustic neuroma
risk by combining data from a few case control epidemio-
logical studies. This is a pilot study that will be extended to
include more studies as soon facilities for extensive litera-
ture search are available. All these efforts will culminate in
the design and execution of a long-term prospective study
in Brunei of the relation between cell-phone use and risk
of various malignancies. Brunei has an advantage for such
a study because of ease of follow up in a small popula-
tion.

Methods

Five case control studies from the Interphone international
collaborative study of the association between cell-phone
use and cancer were identified with the help of PUBMED.
The studies were all carried out using the same protocol
so they had similar design and analytic methods. Tables
1 and 2 summarize the salient features of each research
report. The odds ratio with 95% confidence intervals was
abstracted from each report. Other essential data abstract-
ed were: type of cell phone used, years of cellphone use
<10=short, >10= long), and number of study subjects. The
inverse variance meta analytic method was used compute
a pooled odds ratio over several studies by summation of
the odds ratios of individual studies each being weighted
by the inverse of its variance. OR = 2w, OR, > w, where
OR_ = pooled odds ratio, w, = weighting which is the in-
verse of the variance of the odds ratio. The 95% Confi-
dence Intervals were computed using the standard error
S(ORp) = 1/sqrt{2w,.} . Heterogeneity was tested using
x=2Ww, (OR - ORP)2 where w, = 1/S? . All computations

were carried out using log-transformed data.
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TABLE 1: STUDIES WITH NO MENTION OF THE TYPE OF PHONE
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Author and type of phone Country anddates Study subjects OR (95% Cl)
Takebayashi et al. 2006 Japan 101 cases; Short term OR =0.73 (0.43, 1.23)
2000-2004 339 controls Long term OR = 1.09 (0.58, 2.06)

Schoemaker MJ, et al. 2005

UK, Sweden, Norway, Denmark,
Funland

678 cases
3553 controls

Short term OR=0.9 (0.7, 1.0)
Long term OR=1.8 (1.1-3.1)

194 controls

Lonn et al. 2004 Sweden 148 cases Short term OR = 1.0 (0.6,1.5)
1999-2002 604 controls Long term OR=1.9 (0.9 - 4.1)
Schlehofer et al. 2007 Germany. 97 cases Short term OR = 0.67 (0.38, 1.19)

TABLE 2: STUDIES THAT GAVE SEPARATE DATA FOR ANALOG AND DIGITAL CELLPHONES

Author Country Study subjects Odds Ratio (95% Cl)
Hardell L et al 2005. Sweden 84 cases Short term analog OR = 4.2 (1.8,10)
692 controls Long term analog OR = 8.4 (1.6,45)
Short term digital OR = 2.0 (1.05,3.8)
Hardell L, et al. 2006 Sweden 1254 Cases Short term analog OR = 2.9 (2.0, 4.3)
2162 controls. Long term analog OR =3.8 (1.4, 10)
Short term digital OR = 1.5 (1.1, 2.1)

Results

Tests for heterogeneity were negative so pooled effect
measures were computed. There was no strong, consistent,
and significant association between cell phone use and
acoustic neuroma in the short term (less than 10 years of
use). The data did however suggest increasing risk with
long-term use, use of analog cell phones as compared to
digital phones, and disease on the same side of the head as
the cell phone is usually held. For research reports without
specification of the type of cell-phone, the pooled effect
estimates (95% confidence limits) were ORp = 0.9 (0.7,
1.0) for short term use and OR = 1.6 (1.1, 2.2) for long
term cell-phone use. The pooled effect measures for ana-
log cell-phones were OR =3.1(22,44) for short term
use and OR =4.3 (2.2, 8.1) for long term use. The pooled
effect measure for digital cell-phone use in the short term
was 1.6 (0.51, 4.9). Data was not available for long term

digital cell-phone use.

Discussion

The data suggests association between use of analog cell-
phones with acoustic neuroma. The association is signifi-
cant for analog cell-phone short term follow up. It is stron-
ger for long term analog cell-phones on longer term follow
up but does not reach significance due to the large variance
based on few research reports. Analysis of more research
reports is needed to confirm these findings.

The data quality was high being collected under a uniform
INTERPHONE protocol. The studies were also similar in
design and data collection because they largely used the
same protocol. Lack of detailed raw data prevented use
of the Mantel-Haenszel method and sparsity of the data
prevented control for confounding. Use of self-reported
questionnaires had limitations in accurate measurement of
the total duration of use, frequency of use every day, posi-
tion in which the cell phone is used, type and power of the
phone used. More accurate exposure information can be
obtained from the billing records of cell phone subscriber
companies which have detailed automated data on times
of calls, duration of the calls, type of phone and strength
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of the radiation energy emitted. It is however doubtful
that these companies will cooperate because of business
self-interest. A study in Denmark found that there was a
fair agreement between self-reported cell-phone use and
subscriber data. Risk measures based on the two exposure
measurements were not very different from one another.
Each of the 2 methods has its limitations[17]. The fair
agreement between the 2 methods is good news because
we can rely on self-reported use that we can get easily in-
stead of trying to obtain subscriber information that is not
easily accessible. Exposure assessment is the weak link
in studies of the association between cell-phone use and
cancer. Self reported use of cell-phones is unreliable for
duration of exposure. The relationship between duration of
use and strength of the electromagnetic field is not known.
In view of these limitations prospective studies will be

needed to settle the questions under study [18].

The current analysis has not showed a strong, consistent,
or conclusive evidence of a link between cell phone use
and acoustic neuroma although the data suggests such a
link. Definitive answers will be obtained from studies of
longer-term prospective studies because cancer has a long

induction period.
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Perceptions, attitudes, knowledge and practice of traditional medicine
among Bruneians — a pilot study

Dk Nurolaini Pg Haji Muhd Kifli"*, Zaw Wint!, Linda Lim?

! Institute of Medicine, Universiti Brunei Darussalam, Jalan Tungku Link, Gadong, BE 1410
? Outpatient Pharmacy, Raja Isteri Pengiran Anak Saleha (RIPAS) Hospital, Bandar Seri Begawan, Brunei Darussalam

Abstract

The use of Traditional Medicine (TM) has become very popular especially in the Asian regions however published comprehensive data
on use of TM not available for Brunei. The aims of the study were: to investigate the extent of TM use in Brunei; to study Bruneians’
perceptions of, attitudes to, and use of TM; to compare use of TM with that of prescription medicines; and to support future studies.
The questionnaire was designed and was pre-tested. The study sample was selected using the snow balling method. Two hundred and
fifty self-administered questionnaires were distributed to patients at Raja Isteri Pengiran Anak Saleha (RIPAS) Hospital, university
staff, friends and families. The SPSS package was used for data management and analysis. The response rate was 60%. The proportion
of Bruneians who had used some form of TM in their life was 68.5%. The use of Traditional Chinese Medicine (TCM) was signifi-
cantly higher among the Chinese ethnic group compared to other ethnicities, 88.2% p<0.05. The proportions among Malays were 40%
for local herbs and 38.8% for TCM. The use of TM was highest in the 31-45 years age group (p<0.05). There was no significant dif-
ference in TM use by gender. Seventy percent of the respondents indicated that TM was readily available. Fourteen percent of users of
prescribed medicines (common cold remedies, antipyretics and antibiotics) reported using TM as well. More than 70% of respondents
did not report their use of TM to their doctors. Seventy seven percent of the respondents claimed that there were no adverse effects
accompanying use of TM; 30% reported minor side effects such as weight loss, weight gain, abdominal pain, nausea and vomiting. We
concluded that TM is widely used among Bruneians due to its availability and belief in its efficacy. More than 50% of users did not
know the effectiveness and safety of TM. The perception was that TM was safe because it had been used for generations and because

it is from natural sources.

Introduction

The World Health Organisation' (WHO) defines tradi-
tional medicine as including diverse health practices, ap-
proaches, knowledge and beliefs incorporating plant, ani-
mal, and/or mineral based medicines, spiritual therapies,
manual techniques and exercises applied singularly or in
combination to maintain well-being, as well as to treat,
diagnose or prevent illness. Traditional Medicine (TM)
is a comprehensive term used to refer both to Traditional
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Medicine systems such as Traditional Chinese Medicine,
Indian Ayurveda and Arabic Unani medicine, and to vari-
ous forms of indigenous medicine. The use of traditional
medicine (including local and Indonesian herbal remedies
(Jamu), Traditional Chinese Medicines, Indian Tradition-
al Medicines (Ayurveda), and others) has become very
popular especially in the Asian regions.”* Use of TM in
Brunei is also likely to be high but data is not available.
Currently TM is not regulated and can be freely purchased
from outlets ranging from health and local food stores to
internet sites. This has led to concerns about their safety
and quality. There is also the potential for interactions with

conventional drugs.*

This preliminary questionnaire study investigated the ex-
tent, perceptions of, attitudes to and practices of traditional
medicine usage in Brunei Darussalam. This study had sev-
eral aims: (i) to investigate the extent of traditional medi-
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cine usage in Brunei; (ii) to study Bruneian’s perception,
attitude and practices on the use of traditional medicine;
(iii) to quantify the usage of traditional medicine against
prescriptive medicines; and (iv) to support future study in

this area.

Methods

The questionnaire was designed by the researchers and was
available in English and in Malay. Questionnaire items re-
quired a yes/no/not sure response. It consists of 28 item-
structured questions comprising demographic data (gender,
age, races, identity card (i/c) number, occupation), history
of use of traditional medicine, sources and expenditure of
traditional medicines per month, and concurrent use with
prescribed medicines and safety of TM. Bruneians were
defined as local respondents who possess a yellow i/c
(98%) and permanent residents with a red i/c (2%). As a
result of the pre-test, modifications were made to produce
a final version. The study was conducted over a period of
3 months, i.e. from December 2006 until February 2007.
The snow balling method was used. Two hundred and fifty
survey forms were distributed to patients at a tertiary refer-
ral hospital (RIPAS Hospital) located in Bandar Seri Be-
gawan, University staff members and students, friends and
families. Participants received an information sheet about

the aims of the study.

The questionnaire included a definition of traditional
medicine used in ASEAN as ‘any medicinal product for
human use consisting of active ingredients derived from
natural sources (plants, animals and/or minerals) used in
the system of traditional practice’. This definition covered
botanical and herbal medicines used traditionally for thera-
peutic purposes over an undefined period of time. It also
covered any remedies prepared using traditional recipes or
purchased as commercialised products from dispensaries,
supermarkets or others. Specific enquiries were made into
the types of the traditional medicines used, duration of use,
frequency of use, period and reasons of use. Opinions about
traditional medicine were also asked from the respondents.
Questions were also included about minor adverse effects

such as weight loss, weight gain, abdominal pain, nausea

and vomiting. In order to compare the use of traditional
medicine with prescription medicines, participants were
asked the names of prescribed medications taken together
with the traditional medicine.

The data were coded and analyzed using the SPSS (version
15.0 software). Univariate and bivariate analyses were car-
ried out using a significance level of a=0.05.

Results

Opverall, the response rate was 60%. The data showed that
68.5% of Bruneians had used some form of traditional
medicine in their life. By ethnicity, 88.2% of the Chinese
had used Traditional Chinese Medicine (TCM); 40% of
the Malay had used local herbs and 38.8% had used TCM.
Other ethic groups (Dusun, Iban, Murut and Kedayan) al-
though selected in the sampling were too few in number
for a meaningful analysis. Figure 1 shows that use of tra-
ditional medicines was highest among the 31-45 years age
group (82%, p < 0.05). The ratio of male to female users
was 1:1. The majority, 90%, of the users were either work-
ing with the government or were students.
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Figure 1. Self reported TM use by respondents by age
group.

A majority of the respondents stated that they used mul-
tiple types of traditional medicine. Figure 2 shows reasons
for using TM. Most respondents agreed that they used TM
as recommended by friends and families. Other reasons
reported were minor conditions, chronic conditions, infec-

tious diseases, and any abnormality.
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Figure 2. The reasons of taking traditional medicines

among Bruneians.

It was found that 14% of those using prescribed medicine
also used TM. The types of prescribed medicines used
with TM were common cold remedies, antipyretics, and
antibiotics. More than 70% of respondents mentioned that
they would not inform their doctors about use of TM. Re-
garding adverse effects, 77% reported no adverse effects
with TM while 23% reported that TM use was associated
with minor side effects such as weight loss, weight gain,
abdominal pain, nausea and vomiting. Figure 3 shows that
more than 60% of respondents were unsure of the efficacy
of TM when compared to the conventional medicines.
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Figure 3. Opinion regarding the effectiveness of tradition-
al medicine versus conventional medicines.

Figure 4 shows that most respondents were still unsure of
the safety of TM. Respondents who were sure that TM
was safe based their opinion on 3 reasons: lack of adverse

effects, natural origin of TM, and cultural beliefs.

Yes
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50%

No
3%

o Yes @ No O Not sure

Figure 4. Opinion on the safety of traditional medicines.

Seventy percent of the respondents indicated that TM was
readily available from Chinese dispensaries, local super-

markets, family and friends.

Discussions and conclusions

This study showed that TM use is common among the
Bruneian community with nearly 70% reported ever us-
ing traditional medicine in their lifetime. This figure is
comparable to other studies done in other communities
within the Asian countries. TM is widely practiced among
Bruneian Chinese communities due to the availability and
beliefs that family and friends have used them before. An-
other local study of the prevalence and predictive factors
for complementary and alternative medicines (CAM) use
among patients and relatives at RIPAS Hospital (n=568)
has documented similar findings where Chinese commu-
nities are the highest users of CAM with the highest prev-
alence of CAM user being in the 30-39 year age group.
Besides TM, that study included health supplements such
as vitamins and minerals.’

Fourteen percent of users of TM reported also using pre-
scription medicines concurrently. This could result into

adverse side effects due to interaction between conven-
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tional medicine and herbal products. Most of the conven-
tional medications reported were common cold remedies,
antipyretics and antibiotics which are used for minor ail-
ments. Many respondents could not remember the names
of the prescription medicines that they took. This is an
alarming observation because it could indicate that they
are not well informed about the interactions between con-
ventional medicines and TM or that they perceive that the
interaction is safe. More than 50% of the users did not

know how effective and safe TM products were.

In conclusion, the data from this study will benefit a larger
ongoing study. We will also need to extend this study to
rural areas and the elderly. In all these studies, clarification
to the respondents of what is meant by traditional medicine

will be essential.
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