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ALH001
Identifying Predictors for Heart Failure Readmissions for the
Development of a Teleprotocol in Singapore
J WONG1, EM YOW1, G RAJ1, K NG1, HN TAN2, J CHEAH3, YH
CHAN4

1Cardiology, Tan Tock Seng Hospital, Singapore, 2CPMP Disease
Management, NHG, Singapore, 3CPMP, NHG, Singapore, 4Statistical
Department, National University of Singapore, Singapore

Aim: The aim of this study was to identify risk predictors for the development
of an effective teleprotocol suited to the local population.
Methods: A total of 697 patients were recruited from Tan Tock Seng Hospital
between October 2002 and September 2004; mean age, 66 years.
Approximately 84% of patients recruited to the heart failure programme
agreed for telemanagement. Case managers conducted weekly to monthly
calls to monitor patients’ well-being and adherence to medical therapy. This
paper attempts to identify the risk predictors for patients on telemanagement
towards heart failure readmissions. Cross tabulation was used to analyse
demographics, medications, co-morbidities, patient compliance for those on
telemanagement. These were then compared with those in the programme but
not on telemanagement. Logistic regression was utilised to predict heart
failure admissions.
Results: Indians were at highest risk compared to Chinese [P = 0.004, OR 2.9
(1.4-5.8)]. Those who are single, divorced or widowed were at risk [P = 0.009,
OR 2.2 (1.2-3.9)] compared to those with spouse. Also, patients with diabetes
mellitus [P = 0.001, OR 2.4 (1.4-4.1)] and renal complications [P = 0.004,
OR 2.8 (1.4-5.4)] were more at risk for heart failure hospital admissions.
Weight [P = 0.001, OR 0.01 (0.982-0.996)] and exercise [P = 0.01, OR 0.989
(0.981-0.997)] compliance, those on telemanagement [P = 0.027 (0.001-
0.417)], were significant protective predictors. Other protective predictors
included patients prescribed with Ticlid [P = 0.008, OR 3.3 (1.4-7.9)] and
frusemide [P = 0.004, OR 3.4 (1.4-4.1)].
Conclusion: In developing a more precise teleprotocol for the Asian population,
factors such as race, marital status, co-morbidities, patient compliance and
medications should be taken into account.

ALH002
An Analysis of the Outcome Results of Patients on Clinical
Pathways in IMH/WH
MM HENDRIKS1, R MAHENDRAN2, MS MAAROF2, V
THAMBYRAJAH2, V THAMILSELVI2

1Case Management Unit, 2General Psychiatry, Institute of Mental Health/
Woodbridge Hospital, Singapore

Aim: IMH/WH introduced the first clinical pathway for first episode
schizophrenia in 2002. Since then, 7 more pathways have been introduced.
This paper a) illustrates the demographic profile of the patients placed on the
clinical pathway b) reviews the average length of stay (ALOS) of these
patients and c) studies the unplanned readmission rate of these patients.
Methods: This is a retrospective study of all patients placed on 5 clinical
pathways in WH/IMH from January to December 2004. Data were collected
using a survey form, which were then entered into the clinical pathway
databases. Analysis of this data, using Microsoft Excel and Microsoft Access,
was done to generate the quantitative results.
Results: 1870 patients were placed on the pathways, 975 (52.1%) males and
895 (47.9%) females. However, for the alcohol dependence and opiate
dependence pathways, 90% were males and on the major depression pathway,
78.5% were females. The predominant ethnic group was Chinese (75.6%),
but 47.8% of patients on the alcohol dependence pathway belong to the Indian
ethic group. 35% of the patients were between 38 to 47 years of age. The
ALOS was 10.1 days for major depression, 17.9 days for first episode
schizophrenia, 21.1 days for relapsed schizophrenia, 20.3 days for alcohol
dependence and 14 days for opiate dependence. The unplanned readmission
rate was 9.3% for major depression, 3.6% for first episode schizophrenia,
4.8% for relapsed schizophrenia, and 3% for alcohol dependence and opiate
dependence.

Conclusion: Following this analysis, revisions were undertaken to make the
pathways user friendly, psychological educational materials developed and
addiction medicine treatment programmes streamlined to enhance quality
care.

ALH003
Implementation of Clinical Pathways in a Psychiatric Hospital –
A 2-year Review
MM HENDRIKS1, R MAHENDRAN2, V THAMBYRAJAH2, MS
MAAROF2, V TAMILSELVI2

1Case Management Unit, 2General Psychiatry, Institute of Mental Health/
Woodbridge Hospital, Singapore

Aim: This paper aimed to demonstrate the progressive implementation of
clinical pathways to effectively manage psychiatric diseases, their impact on
the length of stay and unplanned readmission rates of patients.
Methods: This retrospective study of patients placed on 7 clinical pathways
in WH/IMH from 2003 to March 2005 was achieved through the analysis of
data collected using a survey form. Analysis, using Microsoft Excel and
Microsoft Access, was carried out to generate the quantitative results.
Results: There was a 92% increase of pathways used between 2003 and 2004.
Another 539 pathways were documented in the first quarter of 2005 indicating
a 10% increase. Of the 1885 pathways utilised in 2004, 76% for relapsed
schizophrenia, 5.6% major depression, 4.4% first episode schizophrenia,
6.2% alcohol dependence and 5.9% opiate dependence patients. There were
slight differences for pathways utilised between January 2005 and March
2005: 69% for relapsed schizophrenia, 3.7% major depression, 2.9% first
episode schizophrenia, 4.8% alcohol dependence, 7.4% opiate dependence,
7.2% mania/hypomania and 5% dementia patients Unplanned readmission
rates in 2004 were 4.8% for relapsed schizophrenia, 9.3% for major depression,
3.6% for first episode schizophrenia, and 3% each for alcohol dependence
and opiate dependence pathway. Average length of stay recorded for relapsed
schizophrenia was 24.4 days (2003) and 21.1 days (2004), major depression
13.8 days (2003) and 10.2 days (2004), first episode schizophrenia 16 days
(2003) and 17.9 days (2004), alcohol dependence 23.5 days (2003) and 20.4
days (2004) opiate dependence 18.1 days (2003) and 14.1 days (2004), mania
14.2 days (2005) and dementia 19.6 days (2005).
Conclusion: The findings contributed to greater awareness for standardised
care, improved resource utilisation management and development of the
attention deficit hyperactive disorder and rehabilitation pathways.

ALH004
Coping with SARS in Singaporean Malay Families
DSS FUNG1, WC CHANG2, I BIN ISA3, JBK KOH1, ACC WANG4

1Child & Adolescent Psychiatry, Institute of Mental Health/Woodbridge
Hospital, Singapore, 2Division of Psychology, Nanyang Technological
University, Singapore, 3Social Work and Psychology, National University of
Singapore, Singapore, 4General Psychiatry, Institute of Mental Health/
Woodbridge Hospital, Singapore

Aim: The SARS crisis in 2003 resulted in severe stress for healthcare workers
and focused on individual resilience as a protective factor against stress. The
more systemic nature of family resilience needs further study. This study aims
to investigate the resilience elements of Singaporean Malay families
encountering crises.
Methods: Semi-structured interviews were conducted. Two Singaporean
Malay nurses with their families and 18 individual Singaporean Malay nurses
were queried as to their coping with SARS. A standard set of interview
questions were utilised and the average length of an interview was 2 hours.
Results: The critical aspects of effective coping include their (1) worldview/
beliefs – they believed that crises were spiritual tests of fate and situations
would be generally reframed utilising acceptance and in effect normalising
these situations according to their perspective; (2) affect-regulation efforts –
they prepare for possible adversities in the future pragmatically and emotionally
while lightening the family mood; and (3) family solidarity – this solidarity
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revolves around leadership figure which galvanises support for the entire
family. Personal sacrifice and acts of love aimed at improving the coping of
the family.
Conclusion: The findings discuss the perspective of family resilience within
the Singaporean Malay context revolving tightly around the concept of
religiosity. Strong beliefs of communal praying, surrendering one’s fate to
God, acceptance and leaning upon the family form the cornerstone of such
resilience.

ALH005
Coping with Crisis: Resilience of Singaporean Chinese Families
JBK KOH1, CWN CHANG2, DSS FUNG1, ACC WANG3

1Child & Adolescent Psychiatry, Institute of Mental Health/Woodbridge
Hospital, Singapore, 2Division of Psychology, Nanyang Technological
University, Singapore, 3General Psychiatry, Institute of Mental Health/
Woodbridge Hospital, Singapore

Aim: Compared to individual resilience, family resilience has been relatively
less studied, particularly in the Asian context. In 2003, Asia was badly
affected by the severe acute respiratory syndrome (SARS) outbreak. Families
needed to garner any available resources that they could to cope with this
healthcare epidemic. Families of healthcare workers, who had family members
working on the frontline of the SARS attack, needed to be particularly strong.
Focusing on this group of families, specifically the Singaporean Chinese
families, this paper sought to examine the resilience factors that help these
families cope in face of a major crisis.
Methods: An in-depth interview study was conducted. Two Singaporean
Chinese nurses with their families and 18 individual Singaporean Chinese
nurses were interviewed with regard to how their families coped during the
SARS outbreak. A standard set of interview questions was used. Each
interview lasted at least an hour.
Results: Singaporean Chinese families coped well because of their (1) world
views/beliefs — they believed in accepting the situation, re-defining the
meaning of the situation, normalising the situation, and believing in God; (2)
affect-regulation efforts — they prayed to God and controlled negative
emotions; and (3) family solidarity — they had a pillar in the family and they
followed this leadership, and everyone was united, cooperative, being practical
about dealing with the situation, take care of one another, had good
communication, and engaged in both proactive and self-directed coping.
Conclusion: Chinese family resilience involves a highly practical-oriented
approach to coping with crisis. Findings are discussed with respect to Chinese
cultural values.

ALH006
A Preliminary Examination of the Effectiveness of a Web-based
Cognitive Behavioural Therapy Protocol for the Treatment of
Selective Mutism in Singapore
M RAJA1, DSS FUNG1, JBK KOH1, YP OOI2

1Child & Adolescent Psychiatry, Institute of Mental Health/Woodbridge
Hospital, Singapore, 2Psychological Studies, National Institute of Education,
Nanyang Technological University, Singapore

Aim: Research has found that treatment for selective mutism (SM) is most
effective when medication is used in conjunction with therapy. In view of
this, a web-based cognitive-behavioural therapy programme (‘Meeky Mouse’)
has been developed at the Hospital for Sick Children, Canada. The present
paper sought to examine the effectiveness of the localised version of the
‘Meeky Mouse’ programme, which has been used in the Singapore Child
Guidance Clinic (CGC). Compared to other childhood disorders, SM is a
relatively rare psychiatric condition, this paper reports the findings from 3
SM cases.
Methods: Three SM children (1 boy and 2 girls, aged 9 to 11) participated
in the 14-week long Meeky Mouse programme. They were all under medication
throughout the 14 sessions. Their parents responded to a 36-item Selective
Mutism Questionnaire (SMQ), which assesses the severity of SM in the i)
home, ii) school and iii) other social situations, during the first consultation
with the psychiatrist, and at the end of the programme.

Results: It was found that the severity of SM decreased in school and other
social situations after 14 weeks of the ‘Meeky Mouse’ programme. In the
home situation, where patients spoke the most even before any treatment, the
pre- and post-treatment scores were found to remain stable.
Conclusion: The findings suggest some preliminary support for the
effectiveness of the localised version of the ‘Meeky Mouse’ programme,
when used in conjunction with medication. Further study is currently being
conducted to tease out the respective effectiveness of medication versus
Meeky Mouse.

ALH007
Analysis of Antilipemics Usage in National Healthcare Group
(2003-2005)
BP LIM1

1CPMP, NHG HQ, Singapore

Aim: To assess the patterns of consumption and cost of antilipemics in NHG
for year 2003 to 2005.
Methods: Dispensing data for antilipemics for various NHG institutions
from 2003 to Q1 2005 were collected and analysed using WHO Anatomical-
Therapeutic-Chemical classification/Defined Daily Doses (ATC/DDD)
methodology (version 2005). Usage data for 2005 were projected based on
Q1 2005 data.
Results: Statins were the leading antilipemics followed by fibrates in NHG
for the study period. Their average percentages of usage by DDD were 91.6%
and 7.9% respectively. The total expenditure for antilipemics has decreased
(S$3.32 to S$3.06 million) despite the 59.2% growth in consumption (15.8
to 25.2 million DDD) for the study period. The increase in usage was mainly
from lovastatin and simvastatin. The total expenditure has dropped by 12.0%
from 2003 to 2004 but it was projected to increase by 4.8% in 2005 as
compared to 2004 due to increased usage of high cost drugs like atorvastatin,
rosuvastatin, ezetimibe and its combination. Pravastatin’s usage by DDD has
decreased 29.8% over the study period. Its projected expenditure for 2005
was S$326,000. Rosuvastatin and ezetimibe’s usage by DDD have increased
by 428.1% and 4391.6%, respectively, over the study period.
Conclusion: Generally, the utilisation profile of various classes of antilipemics
was similar over the study period. The use of more expensive antilipemics has
significant cost implication to patients as well as institutions and warrants
close monitoring. Outcome data are needed to rationalise the usage of some
high cost antilipemics.

ALH008
An Investigation of the Management of Stakeholder Expectations
and Perceptions of the PACS Project
M ONG1

1Diagnostic Imaging, National University Hospital, Singapore

Aim: This study was designed to investigate: i) stakeholders’ awareness of a
PACS initiative; ii) the level of stakeholder involvement; iii) stakeholder
expectations of PACS in relation to their work and if they were met; iv) the
structure, effectiveness and expectations of PACS training; v) stakeholder
knowledge of the benefits of PACS; vi) problems encountered with PACS;
and vii) stakeholders’ overall perception of PACS.
Methods: This qualitative exploratory survey was performed at three university
teaching hospitals involving key stakeholders of the PACS project. Participants
were randomly sampled from each of these stakeholder groups from each
hospital. Data were collected using semi-structured interviews and
questionnaires.
Results: The majority of stakeholders were unaware of the PACS initiatives
within their respective hospitals. Only the respondents from the management
level of Radiology were involved in PACS project teams; and there was little
formal, structured consultations of stakeholders. Expectations were largely
unachieved with the partially implemented PACS. PACS training was
informal and inconsistent, but sufficient for stakeholders to perform their
duties. Stakeholders possessed good knowledge of the benefits of PACS and
awareness of the current problems associated with PACS. There were mixed
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feelings in the perceptions of PACS, but respondents were optimistic that
there would be much improvement when PACS is fully implemented.
Conclusion: This study concluded that stakeholders were not properly
managed, as a lot of information was not conveyed to the stakeholders in the
hospitals that already acquired PACS, and serious consultations were absent
in these hospitals, which led to some dissatisfied staff.

ALH09
Bulimia Nervosa – An National University Hospital Study
SL LIM1, EH KUA2, EK UNG2

1Dietetics, 2Psychological Medicine, National University Hospital, Singapore

Aim: Bulimia nervosa causes psychological distress to the sufferer and
family members. We studied the demographic data of bulimic patients who
were referred to the dietitians in the National University Hospital from 1990
to 2004.
Methods: We did a retrospective nutritional notes review and collected data
on body mass index (BMI) and demographics on 28 patients.
Results: Ninety-six per cent of the patients were female and 75%
were Chinese. Their BMI at initial consultation ranged from 14.4 to
30.7 kgm-2. Majority of the cases (57%) were within the normal BMI range
of between 18.5 and 24.9 kgm-2. Twenty-five per cent were underweight and
18% were overweight. Their age ranged from 12 to 43 years. Most cases
(64%) occurred between the ages of 15 and 26 years. Forty per cent were
primary/secondary school students, 18% were junior college/university
students, 21% unemployed /homemakers and 21% holding occupations
ranging from model/dancer to office worker (engineer, military personnel,
bank manager and accounts assistant).
Conclusion: The demographics of these bulimic patients referred to our
department are quite similar to those from western countries. Most were
females, of normal weight and had the onset of bulimia during the post-
pubertal teenage years and early twenties.

ALH010
The Pursuit of Thinness — A Follow-up Study of Anorexia
Nervosa
SL LIM1, EH KUA2, EK UNG2

1Dietetics, 2Psychological Medicine, National University Hospital, Singapore

Aim: As in many western countries, anorexia nervosa (AN) is a growing
problem among young female Singaporeans. We studied the demographics
and follow-up data of AN patients referred to NUH dietitians for nutritional
intervention.
Methods: A retrospective nutritional notes review was done on 94 patients
seen from 1992 to 2004. We collected data on body mass index (BMI), patient
demographics and outcome.
Results: Ninety-six per cent of the patients were female and 86.2% were
Chinese. The median BMI at initial consultation was 14.7 kgm-2 (range, 8.6-
18.8 kgm-2). Seventy-six per cent were between 13 and 20 years old. Eighty-
three per cent of the patients came back for follow-up appointments with the
dietitians in addition to consultation with the psychiatrist. Overall, there was
significant improvement in weight and BMI from average 37 to 41 kg and
14.7 to 16.4 kgm-2 between the first and final consultation (P <0.001). The
average duration of follow-up was about 8 months. Among the patients on
follow-up, 68% showed improvement with an average weight gain of 6 kg.
Patients that improved had more outpatient follow-ups with the dietitians (4.2
consultations vs 1.6 consultations; P <0.05), lower BMI at presentation (14.2
kgm-2 vs 15.7 kgm-2; P <0.01) and shorter duration of disease at presentation
(1 year vs 3 years; P <0.05) compared with those who did not improve. Seven
patients with disease for more than 2 years did not show improvement with
follow-up.
Conclusion: We gained valuable understanding of our local AN patients —
2/3 of whom improved with adequate follow-up treatment. Patients that had
suffered AN longer before seeking help appeared more resistant to
improvement.

ALH011
Insight and Psychopathology in First Episode Psychosis
LY POON1, S VERMA1, SA CHONG1

1Early Psychosis Intervention, Institute of Mental Health/Woodbridge
Hospital, Singapore

Aim: Impaired insight in psychosis is a leading cause of treatment non-
adherence. Studies show poor insight correlates with greater symptom
severity; however, few have looked at whether a shift in insight with
improvement in psychopathology exists. This study investigates the association
between changes in insight and psychopathology in patients with first
episode psychosis during a one-year follow-up.
Methods: Consecutive patients accepted into the Early Psychosis Intervention
Programme (EPIP) were assessed at baseline, 6 months and 1 year. Insight
was measured using the Scale to Assess Unawareness of Mental Disorder
(SUMD) tapping dimensions such as awareness of mental disorder,
consequences of illness and effects of medications. Psychopathology was
assessed by the Positive and Negative Syndrome Scale (PANSS) consisting
positive, negative and general psychopathology subscales.
Results: Sixty-two patients (27 females and 35 males) with a mean age of
28.29 (± 6.14) years were included in the study. Changes in SUMD and
PANSS scores were computed for 6 months and 1 year, relative to baseline.
Spearman’s partial correlations were used, controlling for age and gender.
Mean percentage improvement in PANSS scores were 38.47% at 6 months
and 41.58% at 1 year. Mean percentage improvement in SUMD scores were
33.09% at 6 months and 41.29% at 1 year. A significant correlation was found
for change in SUMD and total PANSS scores at one year relative to baseline
(r = 0.26, P <0.05).
Conclusion: Our results suggest that awareness of one’s illness does not
remain static; it changes during the course of illness and is positively
associated with improvement in psychopathology.

ALH012
Laboratory Usage of MRSA Chromogenic Agar
KW CHAN1, K CHOW1

1Laboratory Medicine, National University Hospital, Singapore

Aim: The study was conducted to test the selectivity, differential ability and
reproducibility of the chromogenic agar with the use of stock culture isolates
and direct sample inoculation.
Methods: Mixed cultures seeded with MRSA were used to test the selectivity
and differential properties of the agar. Eighty known Staphylococcus aureus
strains (44 MRSA and 36 MSSA) were used to test reproducibility in terms
of growth and colour. One hundred samples were inoculated directly onto the
plate.
Results: The presence of MRSA is indicated by a deep-pink (mauve) colour
resulting from the hydrolysis of the chromogenic substrate. The growth of
other bacteria did not interfere with either colour production or interpretation,
they show blue, green or white colour but never pink. The presence of 2.5%
salt and cefoxitin also inhibit and/or reduce the growth of other bacteria. The
MRSAs grew and showed the same uniform pink colour while MSSA did not
grow.
Conclusion: The MRSA chromogenic agar has proven to be a good selective
and differential medium. It can give a rapid identification of MRSA within
18 hours’ incubation and is useful in routine screening and outbreak
surveillance.

ALH013
Comparative Evaluation of the Urine Albumin-to-Creatinine
Ratio Assay Using the Bayer Clinitek Analyser (Semi-
Quantitative) and the Synchron LXi Auto-Chemistry Analyser
(Quantitative)
AT CHONG1, Y LEOW1, P LIM1, S SETHI1

1Laboratory Medicine, National University Hospital, Singapore
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Aim: The urine albumin-to-creatinine ratio (ACR) is routinely used to aid
clinicians in the early detection of diabetic patients at risk of developing
kidney damage.
Methods: The Clinitek (Bayer Diagnostics, Elkhart, US) is a portable point-
of-care device for the semi-quantitative measurement of ACR. In the Clinitek
system, ACR is determined from the semi-quantitative measurement of
albumin and creatinine in the urine and the ratio is calculated from the results
obtained. The Synchron LXi (Beckman Coulter, Fullerton, US) is an integrated
auto-chemistry analyser that determines ACR quantitatively, from
measurements of both microalbumin and creatinine in urine. We evaluated
the Clinitek and Synchron LXi against the current Vitros 250/Immage results.
Microalbumin was measured quantitatively on the Immage system (Beckman
Coulter, Fullerton, US), while urine creatinine was quantitatively measured
on the Vitros 250 (Ortho-Clinical Diagnostics, Rochester, US). In this study,
69 freshly collected random urine samples were evaluated for ACR using
Bayer Clinitek against the Synchron LXi and the Vitros 250/Immage systems.
Results: The urine microalbumin results, when compared between the
Synchron LXi and the Immage, gave a correlation coefficient of 0.9983. A
correlation coefficient of 0.9977 was obtained when the Synchron LXi
creatinine method was compared against the Vitros 250 method. The
percentage agreement of ACR results obtained from the Clinitek and Synchron
LXi was 80.7% for ACR 300 mg/g (n = 21).
Conclusion: The Clinitek analyser provides semi-quantitative results which
is suitable for microalbuminuria screening in a point-of-care setting. Abnormal
results, however, should be confirmed with quantitative methods.

ALH014
Rapid PCR-based Molecular Typing of Acinetobacter baumanii
And Methicillin-resistant Staphylococcus aureus (MRSA) at the
National University Hospital
RTP LIN1, XL BOO1, TM NG2, E KOAY1

1Laboratory Medicine, 2Nursing, National University Hospital, Singapore

Aim: To use PCR-based typing based on IS256 elements for MRSA, and on
repetitive extragenic palindromic (REP) sequences for A. baumanii, to
characterise the MRSA and A. baumanii strains isolated from patients, to
determine the source or nature of spread.
Methods: The samples were collected from various wards at the National
University Hospital, Singapore over a period of 3 months. Twenty-two
MRSA isolates and 28 A. baumanii isolates were typed. Polymerase chain
reaction (PCR) analysis of inter-IS256 spacer polymorphism was used to type
MRSA. Gel-based PCR typing of A. baumanii was performed by amplifying
REP sequences (REP-PCR).
Results: Typing showed multiple clones for MRSA and A. baumanii. An
apparent outbreak of MRSA in 1 unit was shown to be multi-clonal,
suggesting repeated introduction rather than cross-contamination within the
unit. A. baumanii was shown to be multiclonal, and not due to the spread of
a predominant clone.
Conclusion: The PCR-based method was rapid, inexpensive and provided
discrimination among strains which was useful for infection control
surveillance. Attention should be paid to measures such as antibiotic
management as the results showed that spread of a dominant clone could not
account for most cases of infection.

ALH015
Comparison of the IDI-Strep B PCR Assay versus Bacterial
Culture for the Detection of Group B Streptococci from Genital
Specimens
SY NG1, JWS CHENG1, LL CHIU1, RPT LIN1, C CHOW1, E KOAY1

1Laboratory Medicine, National University Hospital, Singapore

Aim: 1) To compare the performance of a commercial real-time PCR test
(IDI-Strep B) vs bacterial culture for the detection of group B streptococci
from genital specimens. 2) To compare the ease of performance and turnaround

time of the PCR test vs. conventional culture.
Methods: Genital swab specimens were divided into 2 aliquots. IDI-Strep B
assay was performed using the Smart Cycler real-time PCR machine.
Bacterial culture was done by direct plating on trypticase soy agar with 5%
sheep blood.
Results: Group B streptococcus was detected in 19.3% (16/83) of specimens
by culture and 12.0% (10/83) by PCR. The breakdown was: 9 PCR+ culture+,
7 PCR- culture+, 1 PCR+ culture-, with concordance of 90.4% (75/83).
Relative to culture, PCR had sensitivity of 56.3%, specificity 98.5%, PPV
90.0% and NPV 90.4%. A positive culture result required overnight growth;
PCR was easy to perform and required 1-2 hours.
Conclusion: The PCR assay could achieve rapid detection of group B
streptococcus, but could not replace culture as it was not sensitive enough.
The clinical utility of the IDI-Strep B assay is thus limited as it cannot exclude
patients who might require intrapartum group B streptococcus antibiotic
prophylaxis.

ALH016
Laboratory Automation — A New Paradigm in Healthcare
SK ONG1, S SETHI1

1Laboratory Medicine, National University Hospital, Singapore

Aim: To study the key perfomance indicators in the pre-analytical phase of
laboratory processes after laboratory automation
Methods: The NUH Laboratory has embarked on a journey to a fully
automated laboratory system that will integrate clinical chemistry,
haematology, immunochemistry and coagulation tests on one platform. This
consolidation of high volume tests has blurred the traditional pathology
disciplines. This new paradigm of embracing opportunities will change the
workflow processes, re-design laboratory capabilities and transform the
“current practices” of the staff. Laboratory automation is a transformational
change. A series of sophisticated specimen handling modules, robotic arms,
tracking systems and the state-of-the-art analytical equipment will result in
a laboratory system in which a specimen is completely untouched by the
human hands after receipt of the specimen in the laboratory. The tangibles
are: a) improve staff safety by minimising biological exposure (robotic
decapping, aliquoting and recapping processes) improve staff safety, b)
error reduction by minimising repetitive tasks (thus a safe patient report),
and c) redundant processes elimination (reduced consumables, hence a
positive social responsibility). Key performance indicators data before and
after automation are being collected.
Results: Pre-automation and post-automation data will be available during
the poster presentation.
Conclusion: Automation aims at reducing the pre-analytical time, the shorter
turnaround time thus enable doctors to arrive at diagnosis earlier and provide
even more timely intervention and treatment for patients. This ensures a
competitive edge to service excellence in addition to safe working environment
and safe patient care. Automation is a partnership between the technical/
professional, the clinical staff, supplier and management based on sound
decisions with cost containment. The NUH-vendor partner Bayer Diagnostics
(a division of Bayer Healthcare, Germany) has committed a capital investment
of US$4.5 million towards the NUH placement. This is an excellent example
of a technology driven application towards patient service excellence.

ALH017
Laboratory Detection of Vancomycin Resistant Enterococci (VRE)
SL POH1, PG GO1, K CHOW1, LF TAN1, SM ONG1

1Laboratory Medicine, National University Hospital, Singapore

Aim: To discuss our experience during mass screening and the workflow
instituted for rapid detection and identification of vancomycin resistant
enterococci (VRE) in a cost effective way.
Methods: Two categories of samples were received for analysis from April
to June 2005. Two hundred samples were from contacts of VRE positive
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patients and 300 stools were from nosocomial diarrhoea cases. Enterococcal
agar with vancomycin (6 ug/mL) was used for screening. Conventional
biochemical tests and commercial kits were used for confirming the identity.
MIC values for vancomycin were determined by the E-test strip method.
Epidemiological patterns were determined by molecular methods.
Results: Twelve per cent from 200 contacts were positive from screening, 5
cases turned out to be VRE. Three cases were identified as E. faecium and
molecularly tested to be Van A/B. The remaining 2 cases were ruled out as
E. gallinarum /E. cassiliflavus which were Van C and epidemiologically
insignificant. Twenty-five per cent of 300 stool samples were positive by the
screening procedure, 6 cases were confirmed to be VRE: 3 cases were E.
faecium and 1 case was E. faecalis. Molecular methods confirmed them to be
Van A/B which is epidemiologically significant. The remaining 2 cases of
other Enterococcus spp. turned out to be Van C.
Conclusion: Speciation of enterococci is costly and cumbersome. Preliminary
screening together with conventional tests and phenotyping reduce cost.
However, phenotyping requires skills and is subjective. API20 Strep or Vitek
II does not provide accurate speciation, API30 is more reliable but costly.
Molecular methods are essential to rule out Van C producers.

ALH018
Bioterrorism Preparedness: Lessons From the New York City
Health Department (NYCHD) and Role of Clinical Laboratories
in Singapore
P KRISHNAN1

1Laboratory Medicine, Tan Tock Seng Hospital, Singapore

Aim: Biowarfare has existed since ancient times and has been used sporadically
during military operations in the last century. However, it is over the last 5
years that bioterrorism has gained enough magnitude to impact on the day-
to-day functioning of clinical laboratories in some countries. The NYCHD
laboratories have, in particular, investigated several suspects and real biothreats
and have undergone various operational changes.
Methods: In the event of a covert bioterrorism attack, clinical microbiology
laboratories may be the ‘first responders’, testing specimens from affected
patients. These laboratories would then play a critical role in the management
of the bioterrorism event by rapid detection of possible pathogens and ruling
out threat agents.
Results: Most clinical laboratories in Singapore (as worldwide) are ill-
equipped to rule out suspicious agents. The NYCHD has drawn out algorithms
to recognise salient laboratory features of the most likely bioterrorism agents
and conducts periodic workshops to update laboratory personnel. These
protocols include sample collection, biosafety aspects, colony and microscopic
characteristics and key biochemical tests; the agents include Bacillus anthracis,
Burkholderia pseudomallei and mallei, Yersinia pestis, Brucella species and
Francisella tularensis — details will be presented. Using this workflow in
Singapore laboratories, certain hazardous organisms can be ruled out with
rapid turnaround time and those suspicious samples sent to reference
laboratories for further testing.
Conclusion: Preparedness could help counteract vicious surprise attacks and
although the above list is not all-encompassing and excludes toxins and
viruses, information on common bioterrorism-agents will play a vital role in
increasing confidence in handling such dangerous pathogens.

ALH019
Screening for Pyuria and Bacteruria Using Dipsticks
HM YEO1, R HAWKINS1

1Laboratory Medicine, Tan Tock Seng Hospital, Singapore

Aim: Urine microscopy is often requested to evaluate possible urinary tract
infection. This is a time consuming and manual procedure. The aim of this
study was to assess whether urine dipstick testing can be used to screen for
pyuria and bacteruria.
Methods: All urine specimens received over a 5-day period for routine

microscopy were additionally tested using the automated UrinQuick dipstick
reader (using 11 parameters Quickvue dipsticks). Staff performing microscopy
were blinded to the dipstick results. Dipstick results for nitrite and leukocyte
esterase were compared to the presence/absence of bacteria and white blood
cells respectively. Sensitivity, specificity, and predictive values were
calculated.
Results: Four hundred and eighty-eight urine samples were evaluated. The
prevalence of pyuria and bacteruria was 47% and 48%, respectively. Both
pyuria and bacteruria were present in 37%. The sensitivity and specificity of
urine nitrite testing for the presence of bacteria was 12% and 98% and of
leukocyte esterase testing for the presence of urine white blood cells was 61%
and 83% respectively. Combining nitrite and leukocyte esterase results gave
a sensitivity and specificity of 55% and 83% for presence/absence of pyuria
and/or bacteruria.
Conclusion: Urine dipstick testing cannot be used to rule out pyuria or
bacteruria. It therefore cannot be used to screen out unnecessary samples for
urine microscopy. However, the high specificity of nitrite and leukocyte
esterase testing shows that positive dipstick testing has a high predictive
value for bacteruria and pyuria and can be useful in the acute setting in
guiding clinical management.

ALH020
Urine Protein and Glucose Testing Using the Quickvue UrinCheck
10+ SG Urine Dipstick
HM YEO1, R HAWKINS1

1Laboratory Medicine, Tan Tock Seng Hospital, Singapore

Aim: This study assessed the agreement between the Quidel Quickvue
UrinCheck 10+ SG urine dipstick and the Bayer URS-2P dipstick presently
used in the laboratory.
Methods: Urine samples on outpatients submitted for glucose and protein
dipstick testing using the routine Bayer URS-2P dipstick were additionally
tested using the Quickvue dipstick. Quickvue dipstick testing used the
automated UrinQuick dipstick reader while the Bayer URS-2P dipsticks were
read manually. Staff reading the Bayer URS-2P dipsticks were blinded to the
Quickvue results. Agreement was assessed using the kappa statistic.
Results: Two hundred and three urine samples were analysed. The prevalence
of proteinuria and glycosuria using the Bayer dipstick was 34% and 5% and
with the Quickvue dipstick was 18% and 5%, respectively. The kappa
coefficients for the glucose and protein testing were 1.00 and 0.56, respectively.
Conclusion: There is excellent agreement between the Quickvue dipstick
and the existing Bayer URS-2P dipstick for glucose testing but less satisfactory
agreement for protein testing. Compared to present testing, the new strip will
underreport proteinuria. Further studies are required to determine which of
these strips are more accurate.

ALH021
Are Support Groups for Caregiver of Dementia Patients Effective
in Reducing Caregiver Burden?
CY TAN1, KMH OW2, P YAP3

1Medical Social Work, Alexandra Hospital, Singapore, 2Social Work and
Psychology, National University of Singapore, Singapore, 3Geriatric
Medicine, Alexandra Hospital, Singapore

Aim: To assess the effectiveness of a support group in reducing the burden
felt by caregivers of demented patients.
Methods: Mixed methods research design which involved single-subject
research design, followed by qualitative interviews with the caregivers at the
end of the support group programme. The quantitative and qualitative data
served unique and different purposes and acted to reinforce each other to
strengthen the social work process. In using this mixed methods of evaluation
of the support group programme, we were not only able to measure the level
of burden faced by the caregivers but also able to understand how and why
the support group was or was not beneficial.
Results: The results suggest that the subjective burden faced by caregivers
do not decrease due to the fact that their demented relative’s condition has not
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improved. However, what the support group does is that it alters the
caregivers’ reaction to the patients’ behavioural problem, thereby decreasing
the objective burden felt.
Conclusion: Even though support groups can probably be used as a valuable
preventive method. The effects of these groups have not yet been established
firmly with quantitative research. Qualitative research, on the other hand, has
prompted us that our caregivers experience significant positive effects on
appraisal and coping. Despite these results, this study would have beneficial
effects, either by giving scientific justification for the support group program,
or by stimulating research into the development and assessment of other kinds
of intervention for caregivers to decrease their burden and maintain their well
being.

ALH022
Female Problem Drinkers: How Different are They from Their
Male Counterparts?
BK SENG1

1Medical Social Work, Institute of Mental Health/Woodbridge Hospital,
Singapore

Aim: The aims of this paper were to study female problem drinkers admitted
for treatment and to compare them with male problem drinkers to determine
differences in profiles and characteristics. Treatment and services could then
be tailored to meet their needs to bring about better treatment outcomes.
Methods: The study looked at both male and female problem drinkers
admitted to the IMH for treatment over a 2-year period. Those who agreed to
participate were recruited and a self-designed questionnaire was administered.
Percentages, chi-square and t-tests were used to analyse the variables and to
make comparisons.
Results: Data from 95 male and 40 female problem drinkers were analysed
and compared. The females were noted to be younger and with shorter
drinking histories. The type of alcohol consumed and where they drank were
also different from the men. There was also a greater propensity to physical
and mental health problems in the women. One important finding was that
unlike men, women problem drinkers often had significant underlying social
triggering factors.
Conclusion: Female problem drinkers presented a bigger problem because
of their greater vulnerability. Not only were they medically more vulnerable
because of their genetic make up; but socially their predicament also seemed
worse off. With the greater odds against them, there is a need to pay more
attention to their management.

ALH023
An Effective Pilot Community Weight Management Programme
for Malay Females in Singapore
ASCY CHANG1, SN SYED ABU BAKAR2, YY CHAN2, GHC WONG1,
C KOH3, YL NG2

1Nutrition and Dietetics, Alexandra Hospital, Singapore, 2National Healthy
Lifestyle Programme, Health Promotion Board, Singapore, 3Research and
Evaluation, Health Promotion Board, Singapore

Aim: Obesity is prevalent among Malays (19.1%), followed by Indians
(13.4%), and Chinese (4.2%). The ethnic differences were more evident in
females than males. This pilot study assessed the additional contribution of
culturally tailored dietary intervention on body mass index (BMI) reduction
among overweight Malay women who were already engaging in regular
physical activity.
Methods: A total of 76 overweight Malay women (BMI ≥25), recruited from
local brisk walking clubs attended an 8-month pilot weight management
programme of 10 sessions. They were educated on skills to prepare lower
calorie meals relevant to their culture, through workshops, cooking sessions,
and supermarket tours by a dietitian. Their BMI and waist circumference
were measured every session, using standardised protocols. Questionnaires
were administered pre- and post-intervention to assess changes in knowledge,
attitude and practice. ANOVA was performed.
Results: The mean age of participants was 47 years and 74% had primary

education. At baseline, 59% had BMI between 25 and 29.9 and 41% had BMI
≥30. At post-intervention, BMI significantly reduced by 1.7 (P <0.0001).
Waist circumference reduced by an average of 2.6 cm (P <0.0001). Significant
improvements in knowledge, attitude, and practice for healthier eating were
observed. There was a 59.4% improvement in participants’ ability to modify
and substitute foods for calorie reduction. 72.4% reported healthier food
selections at home and when eating out. 98.5% were fully aware of obesity-
related health risks.
Conclusion: Dietary intervention demonstrated BMI reduction among
overweight women who regularly exercise. Culturally tailored activities and
social support proved advantageous. These factors should be considered in
community-based weight management programmes.

ALH024
The Beneficial Effects of a Very-Low-Calorie-Diet in the
Perioperative Preparation for Laparoscopic Gastric Banding
Surgery
SWH TAY1, BH TEY2, HG BALADAS3, GHC WONG1

1Nutrition and Dietetics, 2Medicine, 3Surgery, Alexandra Hospital, Singapore

Introduction: Laparoscopic gastric banding surgery in the obese patients
(Asian BMI ≥32.5 kgm-2) is made technically difficult by copious intra-
abdominal fat that obscures the laparoscopic view from below and a large
fatty liver from above. Perioperative risk is also increased from related co-
morbidities. Aims: 1) To improve co-morbidities. 2) To improve ease of
operation. 3) To reduce mortality risk.
Methods: Eight patients (BMI 40.6-100 kgm-2) were prescribed a very-low-
calorie-diet (VLCD) for 4 to 13 weeks prior to laparoscopic gastric banding
(LGB). The VLCD comprises drinking a commercial formulation (456 kcal,
45.0 g carbohydrates, 51.9 g protein, 6.9 g fats), 2 to 3 litres of water and 200
g of low carbohydrate vegetables without dressings/sauces daily. No other
food was allowed. Laboratory investigations included blood glucose, renal
panel, uric acid, liver function test, electrocardiogram, urine ketones and
blood gases. Patients were weighed daily as inpatients and weekly as
outpatients. Relevant laboratory investigations were repeated. Dietitians
monitored patients’ compliance to VLCD weekly.
Results: Percentage weight loss ranged from 9.6% to 22.8% and 2.4% to 10%
in compliant and non-compliant patients, respectively. Patients compliant
with VLCD had more weight loss. The amount of weight loss was also
dependent on the duration and motivation and compliance of the patients to
VLCD. Fat was preferentially lost from around the neck, omentum and liver
in all patients, resulting in technically easier and safer surgery. Two patients
with diabetes mellitus and high blood pressure had their medication stopped
or dosage reduced.
Conclusion: VLCD is an effective method for weight reduction to ease LGB.
More research is needed to quantify this degree of effectiveness.

ALH025
Patient Satisfaction Survey as a Quality Control Measure for
Nutrition Counselling Services
YP LIM1

1Nutrition and Dietetics, Tan Tock Seng Hospital, Singapore

Aim: The study aims to evaluate patients’ perspective on nutrition counselling
services before and after improvements are made, and to show that patient
satisfaction survey (PSS) acts as an outcome and quality control measure.
Methods: The PSS, using a 4-point scale, was developed to evaluate the
nutrition counselling services. Patients were randomly selected from both the
inpatient and outpatient settings. The diet technician interviewed all patients.
Target areas were identified for improvements to be implemented. A second
and third PSS were conducted at 6 months and 1 year, respectively. Independent
samples t-tests were performed to evaluate if significant differences (P <0.05)
in ratings between the first and second, and second and third PSS were
observed.
Results: The study recruited 100 patients for the first PSS and 119 patients
for the second and third PSS. More than 90% of the patients rated satisfied
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or very satisfied with the service in all the PSS. Significant improvements (P
<0.05) in the ratings for usefulness of consultation, relevance of information,
amount of information, clarity of explanation and overall quality of consultation
were shown in the second PSS after the initiatives were implemented. There
were no significant differences (P >0.05) in ratings between the second and
third PSS.
Conclusion: Patients were satisfied with the nutrition counselling services
provided by the dietitians. The ratings increased significantly after the
identified target areas were improved on. These increased ratings were
maintained over 6 months. The PSS was shown to be a useful outcome and
quality control measure for dietetic services.

ALH026
The Indications and Diagnostic Yield of Long-term Paediatric
Epilepsy Monitoring in the Children’s Medical Institute
PC LOW1, HT ONG1, KJL LIM2, SKH TAY2, PS LOW2

1Paediatrics, National University Hospital, Singapore, 2Paediatrics, National
University of Singapore – Yong Loo Lin School of Medicine, Singapore

Aim: To analyse the indications for long-term paediatric epilepsy monitoring
and to determine its usefulness for patients with seizures or non-epileptic
paroxysmal events.
Methods: We retrospectively reviewed the paediatric epilepsy monitoring
recordings performed during a 4-year period from January 2001 to December
2004. The indications were divided into the following groups: diagnosis,
classification, seizure quantification and seizure localisation (epilepsy pre-
surgical work-up).
Result: A total of 61 patients were monitored. The duration of a single
monitoring session ranged from 0.5 to 5 days (average, 1.2 days). The
indications included diagnostic work-up in 44 patients, epilepsy syndrome
classification in 5, seizure quantification in 7, and epilepsy localisation for
pre-surgical work-up in 5. In the group for diagnostic evaluation, 11 were
confirmed to have epileptic seizures, whereas 29 had non-epileptic events
and 4 had no events at all during the monitoring period. The epilepsy
monitoring was useful towards deciding on the epilepsy syndrome for 5
patients, proving non-convulsive/subtle status epilepticus in 7 patients, and
for epilepsy localisation for surgical candidacy in 5 patients. Out of 5 patients,
3 were suitable candidates for epilepsy surgery. The monitoring was helpful
towards clarifying non-epileptic spells in 65% of our patients in this study.
Conclusion: The indications for long-term paediatric epilepsy monitoring
are similar to those reported by other epilepsy centres. For our centre, the use
of long-term epilepsy monitoring for paediatric patients was to confirm the
diagnosis of either epileptic seizures or non-epileptic events, and thus,
allowing appropriate medical management.

ALH027
From the Oncogenic Signalling to the Biochemical Endpoints:
Deciphering the HER-2/neu-mediated Proteomic Profiles Using
Comparative Proteomics and Bioinformatics Tools
LK TAI1, DH ZHANG2, SK SETHI2, ESC KOAY2

1Pathology, 2Laboratory Medicine, National University Hospital, Singapore

Aim: The HER-2/neu (cerbB2) oncogene is involved in regulation of tumour
growth, proliferation and metastasis of breast cancer. Overexpression of
HER-2/neu is strongly correlated with reduced survival, especially in node-
positive disease. We thus aim to identify the proteins whose expressions are
strongly associated with the aggressive phenotype of HER-2/neu-positive
breast cancer, and assess their potential as targets for therapeutic intervention.
Methods: Laser capture microdissection (LCM) was used for procurement
of pure tumour cell populations from both HER-2/neu-positive and negative
tumours. Two-dimensional gel electrophoresis (2-DE), MALDI-TOF/TOF
MS/MS and NCBInr database interrogation were applied for protein
identification. Western blotting and immunohistochemistry on a tissue
microarray format were used for validating the statistical associations.
Results: Using the gel-based proteomics, we identified 18 proteins showing
at least 5-fold changes of expression level in HER-2/neu-positive tumours vs

negative tumours. Nine proteins involved in glycolysis, lipid synthesis,
chaperone, antioxidant and detoxification pathways were upregulated in
HER-2/neu-positive tumours. HER-2/neu-dependent differential expressions
of these proteins were further validated in a panel of breast cell lines and
clinical specimens by 2-D immunoblotting and Western blotting. Statistical
correlations of these proteins with HER-2/neu status were further verified by
immunohistochemical staining of sections from a tissue microarray containing
97 breast cancers.
Conclusion: This study highlights the global correlations of HER-2/neu
signaling with the enhanced metabolic, stress-responsive, antioxidant and
detoxification processes that confer a survival advantage for the neoplastic
cells. Our findings provide an insight into biochemical endpoints of HER-2/
neu-related networks and potential targets for prognosis and therapy in HER-
2/neu-positive breast tumours.

ALH028
A Survey of the Attitudes of Pathology Laboratory Technologists
Towards Continuing Education
KB TAN1,2, TP THAMBOO1,2, YC LIM1,2

1Pathology, National University Hospital, Singapore, 2Pathology, National
University of Singapore, Singapore

Aim: Continuing education is important to laboratory technologists. It helps
them keep pace with the advances in medicine and pathology and thus to
provide quality service. A survey was conducted to assess the attitudes of our
laboratory technologists towards the different educational tools, in a bid to
better understand their needs in this area.
Methods: Relevant departmental continuing education tools include lectures,
case discussions, journal-clubs, short courses and scientific conferences.
Technologists were asked for their views on these various tools, scoring each
item 1-5 out of 5.
Results: The response rate was 66% (19/29) and the respondents’ work
experience ranged from <3 years to >20 years. Short courses was rated the
most highly — 89% of respondents considered it good/ excellent. General
medical knowledge and the rationale of key histopathology procedures were
the preferred lecture topics. Most respondents (95%) were interested (4-5/5)
to have their own journal club. 84% of respondents were fairly keen/keen (4-
5/5) to participate in conferences. 74% responded that they were fairly keen/
keen to consider pursuing higher education. 84% were fairly keen/keen to
upgrade themselves and to assume higher responsibilities
Conclusion: The results indicate a positive outlook of our technologists
towards continuing education. The planning of future lecture topics has taken
into account their preferences while a technologist-dedicated journal club/
seminar programme is being explored. Talks on the pursuit of higher
education have been organised. It is hoped that these measures will help boost
the usefulness of continuing education and enhance the work environment.

ALH029
Cost Effective Direct Blood Culture Workup for Commonly
Isolated Gram Negative Bacilli
F FOK1, SY HO1, T BARKHAM1

1Pathology, Tan Tock Seng Hospital, Singapore

Aim: To reduce costs and turnaround time for the identification (ID) and
susceptibility testing (ST) of bacteria from blood cultures.
Methods: For ID, we compared traditional tubes with the Microbact 12A kit.
For ST, two methods, A and B, were compared with a standard, C. In method
A, approximately 10 drops (0.5 mL) of each positive blood culture broth were
added to 2 mL saline, Tube A. In method B, 2 drops from Tube A were
transferred to a second 2 mL saline tube, Tube B. In method C, a 0.5
MacFarland suspension was prepared from an overnight culture. In all 3
methods, the relevant inoculums were used to inoculate Mueller-Hinton agar
(MHA) for ST. Method C was the reference method. Methods A and B were
direct methods that yielded results a day earlier.
Results: Traditional tubes and Microbact 12A showed 100% concordance
for ID. For ST, method A showed 97% and method B 99.8% agreement with
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method C, the standardised method.
Conclusion: Method B performed better than method A and is an acceptable
alternative to the reference method for ST. It yields results 24 hours earlier.
For ID, the Microbact kit workflow is simpler and faster than traditional tubes
with less hands-on time. Its larger battery of tests gives a higher degree of
confidence in the results and enables ID of organisms that the traditional tubes
cannot. The Microbact kit also costs less than the traditional tubes

ALH030
Evaluation of the Qiagen BioRobot EZ1 for Automated Nucleic
Acid Extraction
JWY LEONG1, T BARKHAM1

1Pathology and Laboratory Medicine, Tan Tock Seng Hospital, Singapore

Aim: To evaluate the workflow and performance of the BioRobot EZ1
Manual nucleic acid extraction is labour-intensive with limited throughput
and operator-related variability. Automated systems have the potential of
standardisation and reduced labour.
Methods: We used the BioRobot EZ1 to extract RNA, in parallel with our
routine manual method, from 95 sera from patients with suspected dengue.
The endpoint was the detection of dengue virus by a commercial RT-PCR kit.
Manual RNA extraction was from a 140 µl serum aliquot using the QIAamp
Viral RNA kit. The automated BioRobot EZ1 requires the Qiagen EZ1 Virus
kit and 100 µl aliquots.
Results: Ninety-one samples gave concordant results (62 positive and 29
negative). Of the 4 discordant results, 3 positives were obtained with RNA
extracted by the BioRobot EZ1 and 1 by the manual method. Supplementary
tests demonstrated that all 4 were from patients with acute dengue fever. The
BioRobot consumables cost marginally more. However, it is user-friendly
and saves a significant amount of time. While the manual method takes about
an hour for 6 samples, the hands-on time for the BioRobot is 10 min, leaving
the operator free to attend to other tasks. In addition, the BioRobot requires
minimal maintenance.
Conclusion: The BioRobot EZ1 performed as well as the manual comparator
despite the smaller volume of serum. The costs of consumables are higher but
the system delivers substantial labour savings.

ALH031
Quality Improvement and Cost Reduction: Using Algorithms to
Direct Test Choices and Reject Unwarranted/Duplicate Requests
SK SEET1, P KRISHNAN1, T BARKHAM1

1Pathology and Laboratory Medicine, Tan Tock Seng Hospital, Singapore

Aim: To use the right dengue test at the right time and reduce duplicate
requests.
Methods: Laboratories receive requests for dengue PCR and serology and
often repeat tests a few days later. This results in requests that we can predict
will be unhelpful and duplication. We disseminated educational materials.
PCR is an excellent method to confirm dengue infection in the febrile stage
of illness. Serology becomes more useful after 7 to 10 days. Repeat PCR is
not warranted although repeat serology is, unless preceded by positive PCR
or serology. Laboratory staff now check previous results before performing
dengue test requests. In cases where both PCR and serology are requested
together, we perform serology first (it is cheaper) and reject the PCR request
if the serology is positive.
Results: One hundred and ninety-five specimens were rejected over 7 months
with savings of $10 to $15,000, reducing the cost of care.
Conclusion: Maintaining this standard of care requires a lot of effort by
laboratory staff but is merely 1 example of the ‘silent’ quality, largely
unrecognised, that permeates our work. We hope that IT will be able to apply
these rules to assist in making appropriate requests at the ward level and that
similar algorithms can be applied to many other tests. This should prevent
unnecessary phlebotomy and also serve to educate the ward staff.

ALH032
To Evaluate the Effectiveness of Smoking Cessation Counselling
Programme (GCP)
YM LEE1, K LIEW1, PC YONG1, G KOH1

1Pharmacy, Alexandra Hospital, Singapore

Aim: The traditional way of smoking cessation counselling has focused on
individualised, counsellor-to-smoker method. This study aimed to ascertain
whether support group in GCP had a positive impact on the outcome and
which type of GCP was more effective.
Methods: Five corporate companies signed their staff smokers (n = 44) up for
GCP with the choice of engaging either the abridged (4 sessions) or full (7
sessions) programme. The primary outcome was the reduction rate (RR) in
the number of cigarettes smoked per day (from the first to the last visit). The
secondary outcome was the quit rate (QR), as defined by abstinence from
smoking at the end of the programme. The type of programme, attendance rate
and age of participants were also evaluated to determine if they influenced the
outcome.
Results: The overall average RR was 56% while the QR was 18%. The type
of programme did not affect the RR but QR was higher for the full (35.3%)
versus abridged (7.4%) programme. The average RR was higher (59.4%)
amongst staff smokers who attended more than half the sessions compared
with those who attended less than half the sessions (33.3%). The age of the
participants also contributed to outcomes with older smokers (30 years and
above) achieving a higher average RR (63.3%) than younger smokers
(49.1%).
Conclusion: GCP was effective in helping smokers reduce the number of
cigarettes smoked. The full programme showed better QR than the abridged
programme. A larger study is needed to further verify these results.

ALH033
Joint Hospital Pharmacists’ Medication Intervention Study
J LEONG1, E LIEW2, CC OH3, WH LIM4, C PUHAINDRAN4, T
DHARMALINGAM4

1Pharmacy, Alexandra Hospital, Singapore, 2Pharmacy, Institute of Mental
Health/Woodbridge Hospital, Singapore, 3Pharmacy, KK Women’s &
Children’s Hospital, Singapore, 4Pharmacy, Changi General Hospital,
Singapore

Aim: Many international studies have shown the beneficial impact of
pharmacists’ interventions. This 2-month prospective study aimed to collate
pharmacists’ interventions across 5 hospitals, and investigate the nature and
incidence of drug-related problems encountered. The therapeutic impact will
also be assessed.
Methods: As per normal daily workflow, pharmacists checked for drug-
related problems and made appropriate interventions. These interventions
were collated and categorised using a common template.
Results: A total of 3670 interventions were collected. Interventions involving
disregard of contraindications and drug allergy made up 0.54% and 2.15%,
respectively. The 2 most common interventions were the provision of
information or clarification (15.07%), and inappropriate frequency or timing
of drug regimen (12.43%). The least 2 interventions were related to work
processes – missing duration or quantity ordered (0.27%) and prescriber’s
signature (0.25%). Illegible handwriting accounted for 1.77% of interventions.
83.31% of interventions were accepted, and about 5% were rejected. The
majority of the interventions were graded “somewhat significant” (44%),
while “very” and “extremely significant” interventions combined accounted
for 8.4%. These values were significantly lower than most similar studies.
Conclusion: With interventions of “significant” and above making up
47.24%, pharmacists have contributed to better clinical management of
patients. A panel of physicians would be preferred in judging the clinical
impact of interventions. This study did not account for the potential impact
on patient after the interventions, thus the benefits may not be truly captured.
The differences compared to other foreign studies may stem from the different
perspective of the role of pharmacists in our hospitals.
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ALH058
Transient Evoked Otoacoustic Emissions as a Screening Tool in
the Elderly Population
JJBH LIM1, BH TAN2, PKS LU1, DSQ KOH3

1ENT, Changi General Hospital, Singapore, 2Hearing Aid, Coherent
Instrument Pte. Ltd., Singapore, 3Community, Occupational and Family
Medicine, National University of Singapore

Aim: Transient evoked otoacoustic emissions (TEOAEs) measurement is a
newly developed, objective, non-invasive test for sensorineural hearing loss.
In contrast, the present routine assessment using pure-tone audiometry (PTA)
requires subjects to understand and cooperate with the tester. We examined
the potential of TEOAEs as a screening tool for hearing loss.
Methods: One hundred fifty-three persons aged between 55 and 84 years,
without conductive hearing loss, had PTA, tympanometry and TEOAE tests.
Presence of TEOAEs (a normal finding) was defined as overall response level
>4 dB SPL or overall wave reproducibility of >55%. Normal hearing was
defined as an average hearing threshold of <25 dB HL at 0.5, 1, 2, 3 and 4 kHz.
Clinically significant hearing loss was defined as an average hearing threshold
of >50 dB HL at these frequencies.
Results: Forty-nine of the 153 subjects had normal hearing. The sensitivity,
specificity, positive predictive value (PPV) and negative predictive value
(NPV) of TEOAEs for normal hearing were 64.4%, 75.5%, 84.8% and 50%,
respectively. Using the cut-off point at 50 dB HL, the sensitivity, specificity,
PPV and NPV of TEOAEs for clinically significant hearing loss were 95%,
54.9%, 24.1% and 98.6%, respectively.
Conclusion: In the elderly population, TEOAEs can potentially serve as a
screening tool for clinically significant sensorineural hearing loss. In view of
its low PPV, it would be better employed as a screening tool for a selected, as
opposed to a general population, e.g. in clinical situation where PTA can be
difficult to perform due to poor patient co-operation.

ALH059
Aspiration Cytology of Cysticercosis: A Case Report
R AGRAWAL1, WT POH1, D CHATTERJEE1, K MANCER1, A GUPTA2

1Laboratory Medicine Services, Changi General Hospital, Singapore,
2Pathology, S N Medical College, Agra, India

Aim: Infection by Taenia solium is a common problem in developing
countries, which quite often presents as soft tissue swelling. The clinical
diagnosis of cysticercosis is seldom made based on symptoms. The fine
needle aspiration (FNA) cytology is a valuable tool in establishing the
aetiology in such lesions, as shown in this case report.
Methods: A middle-aged female presented with an ill-defined swelling in the
right forearm of unknown duration. The swelling was not painful and not
associated with any significant change in size. The lesion was aspirated with
a narrow gaze needle attached to a syringe. The aspirated material was
smeared on glass slide, air dried and stained with MGG stain
Results: Less than 1 mL of clear fluid was aspirated from the lesion and
centrifuged, The smears were prepared from the centrifuge as well as from the
remaining material in the needle. On microscopic examination, diagnosis of
cysticercosis was made based on the presence of fragments of parasite wall
and larval parts in milieu of inflammatory cells.
Conclusion: The lesion was excised and the histology confirmed the FNA
diagnosis. The FNA is a proven, good non-invasive technique in diagnosis of
parasitic soft tissue lesions.

ALH060
Pancreatic Fine Needle Aspiration FNA Using Endoscopic
Ultrasound — The Changi General Hospital Experience
D CHATTERJEE1, TS CHUA2, K MANCER1, R AGRAWAL1,
WT POH1

1Laboratory Medicine Services, 2Gastroenterology, Changi General Hospital,
Singapore

Aim: Endoscopic ultrasound guided fine needle aspiration (EUS-FNA) is a
popular and new technique to sample tissue in the least invasive manner from
deep-seated masses, such as the pancreas. This study is an overview of the
procedure performed in our hospital, from the diagnostic view point.
Methods: It was carried out under mild sedation, and took approximately 1
hour for each procedure. A 22-gauge needle was passed through the stomach
(for lesions in the body and tail of pancreas) or the duodenum (for lesions in
the head of pancreas). On the average, 6-8 passes were done to obtain
adequate material. A cytopathologist was present on-site for evaluation of cell
yield. Cell blocks and smears were obtained. The smears were both air-dried,
followed by Diff Quik staining, as well as alcohol-fixed, stained by
Papanicolaou. The cell blocks (micro-biopsies), which are ordinarily stained
by haematoxylin and eosin, were also used for additional special stains,
including immunohistochemistry, as required.
Results: Twenty-eight cases underwent EUS-FNA of the pancreas during the
period March 2004 to July 2005. Seven cases were non-diagnostic, due to
sampling error. Seven cases were diagnosed as adenocarcinoma, 5 cases as
suspicious of malignancy, 1 showed metastatic deposit, and 8 cases were
benign, either cyst or inflammation. The diagnostic performance in this study
was 75%.
Conclusion: For cases which are managed non-surgically, EUS-FNA of the
pancreas has proved to be a very useful technique in our hospital, giving
invaluable tissue diagnosis least invasively.

ALH061
Evaluation of Direct Antimicrobial Susceptibility Testing and
Biochemical Tube Identification Performed from Positive Blood
Culture Vials
LL KWANG1, LSY NG1, TY TAN1

1Laboratory Medicine Services, Changi General Hospital, Singapore

Aim: The prompt availability of positive blood culture results influences
therapeutic choices and morbidity outcome in septicaemia. This study aimed
to establish the accuracy of performing direct antimicrobial susceptibility
testing (AST) and biochemical tube identification of bacteria from broth
dilutions of positive blood cultures.
Methods: Ninety-three positive blood cultures with Staphylococcus aureus,
Escherichia coli and Klebsiella species were included in this study. Direct
AST and inoculation of biochemical tubes were performed from 6-fold
dilutions of fluids aspirated from positive blood culture vials. Reference AST
and confirmatory bacterial identification were performed the next day from
overnight colonial growth on solid-media. Discrepancies between the 2 AST
methods were categorised into minor, major and very major errors.
Results: No major or very major AST errors were recorded. There was 100%
concordance between AST methods for S. aureus, except for minor error rates
of 13% for ciprofloxacin and 6% for gentamicin. Direct AST of E. coli and
Klebsiella sp. demonstrated <5% minor errors for all tested antibiotics except
amikacin (30%), piperacillin/tazobactam (25%) and ampicillin/clavulanic
acid (13%). Bacterial identification using the study tube identification
method proved as reliable as the reference method, with no discrepancies
reported.
Conclusion: The direct AST and tube identification methods produced
clinically reliable and acceptable results. The use of these methods on positive
blood cultures expedites result availability by 24 hours.

ALH062
Clinical and Microbiological Characteristics of Staphylococcus
lugdunensis
LSY NG1, WX NG1, TY TAN1

1Laboratory Medicine Services, Changi General Hospital, Singapore

Aim: Coagulase-negative staphylococci (CoNS) are skin commensals
generally considered to be of low pathogenicity. Staphylococcus lugdunensis
is a CoNS that has been associated with serious bacteraemic infections in
humans. The aims of this study were to determine the clinical significance,
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epidemiology, microbiological characteristics and antimicrobial
susceptibilities of S. lugdunensis when isolated from non-sterile sites.
Methods: CoNS isolated in pure or predominant cultures from non-sterile
body sites in the absence of other known bacterial pathogens were included
in the study. Isolates were initially screened by Gram-stain, catalase, coagulase
production, and bacitracin susceptibility. S. lugdunensis was identified by
testing for L-pyrrolidonyl β-naphthylamide hydrolysis and ornithine
decarboxylase. Antimicrobial susceptibilities were determined by standardised
disc susceptibility testing. The clinical significance of isolates was determined
by retrospective data collection.
Results: One hundred and six CoNS isolates were included in the study, of
which 35% were S. lugdunensis. Sixty-four per cent of S. lugdunensis tested
positive for clumping-factor, based on a latex agglutination kit. Ninety-four
per cent of S. lugdunensis isolates were associated with clinically significant
infections, which were predominantly community-acquired. All clinical
cases were associated with superficial soft-tissue infections, mostly from
around and below the pelvic region. Eighty-five per cent of S. lugdunensis
were susceptible to all tested anti-staphylococcal antibiotics, 17% were
resistant to penicillin, and none were resistant to oxacillin.
Conclusion: S. lugdunensis presents with a spectrum of disease similar to S.
aureus. The presence of clumping-factor, as detected by latex agglutination,
is not a reliable method to differentiate S. lugdunensis from other CoNS.
Antimicrobial resistance remains low in S. lugdunensis.

ALH063
Evaluation of an Abbreviated Testing Algorithmn for the
Identification of Enterobacteriaceae
LSY NG1, TY TAN1, CS YEOW1

Laboratory Medicine Services, Changi General Hospital, Singapore

Aim: Diagnostic microbiology laboratories need to accurately identify
bacteria while reducing turnaround time. Species identification by commercial
identification kits is costly and labour intensive. This study evaluated the
accuracy of an abbreviated testing algorithmn for the identification of
Enterobacteriaceae.
Methods: Two hundred and thirty-two clinical isolates were included in the
study. The study method identified bacteria to genus level based on initial use
of rapid tests followed by limited use of tube biochemical tests requiring
overnight incubation.  The following were used for interpretation of results:
lactose fermentation on MacConkey agar, indole production, beta
glucuronidase production, L-pyrrolidonyl-β-naphthylamide hydrolysis, and
biochemical tube tests. Bacterial identification was confirmed by commercial
identification kits. Stepwise timings for testing procedures were simultaneously
recorded and cumulative workload times obtained for both study and
conventional testing methods.
Results: Two hundred and thirty-one (99%) isolates were correctly identified
to the genus level using the study method, which included E. coli, Klebsiella
spp., Enterobacter spp., Citrobacter spp. and Proteus spp. Two hundred and
five (89%) of the test strains were identified to genus level within 24 hours
and 26 (11%) isolates required additional supplementary testing with results
available within 48 hours. Compared to conventional identification methods,
the study method required 40% less technologist time.
Conclusion: The study algorithmn achieved high levels of accuracy
comparable to identification using commercial kits and was less labour
intensive. This method is an effective and labour-saving alternative for the
identification of bacterial isolates from non-sterile body sites.

ALH064
Pharmaceutical Needs of the Elderly in Nursing Homes — The
Role of the Pharmacist
W ANG1, XL GWEE2, SY CHAN2

1Pharmacy, Changi General Hospital, Singapore, 2Office of Life Sciences,
Faculty of Science, National University of Singapore, Singapore

Aim: The aim of this study was to identify the services that pharmacists can

provide to improve pharmaceutical care delivered to elderly, nursing home
residents in Singapore.
Methods: This study comprised 3 parts: a survey of nursing staff, analysis of
the frequency of medication review, and an investigation of the continuity of
drug treatment following transfer across institutions. The survey was designed
to investigate basic pharmaceutical operations such as administration of
medicines and basic knowledge with respect to medicine use in the elderly.
The medication records and casenotes of 278 residents aged 65 years and
above were used to obtain the frequency of medication review by doctors and
the number of medicine changes within 6 months. The continuity of drug
treatment for 16 residents who were discharged from a hospital to the home
was also assessed.
Results: There was a wide range of responses to the survey questions,
indicating little consensus on basics such as the understanding of “prn”
orders. The results also showed a heavy reliance on MIMS for drug information.
There was also wide variation in the knowledge of drug issues in the elderly.
Changes made to drug therapy during hospital admissions were not always
adhered to; up to 8 residents (50%) had prescriptions different from what was
ordered at hospital discharge.
Conclusion: This study shows that there is a clear need for increased
surveillance of various aspects of medicine use in nursing homes. Pharmacists
have a role in medication review, especially of more ill residents, as well as
education on drug-related issues.

ALH065
Prescribing for the Elderly in Nursing Homes
A LIEW1, W ANG1, SY CHAN2

1Pharmacy, Changi General Hospital, Singapore, 2Pharmacy, National
University of Singapore, Singapore

Aim: To assess appropriateness of prescribing amongst elderly nursing home
residents in Singapore and to determine availability of information that may
influence quality of prescribing.
Methods: This study involved 171 elderly residents from 2 nursing homes in
Singapore. Medication records and casenotes were reviewed for information
on prescribed medicines, clinical data, demographic information and presence
of good documentation practices. The data were analysed for appropriateness
of medicine prescribed based on 2 published tools and availability of
information that may influence prescribing.
Results: Residents were prescribed an average of 6.7 medicines. Assessment
using Beers Criteria and MAI identified inappropriate prescribing in 66.5%
(111) and 92.2% (154) of residents, respectively. Common problems identified
were inappropriate duration of therapy (28.7%), use of medicines with less
expensive alternatives available (26.8%) and use of medicines without
indication (23.0%). Overall, there were higher incidences of inappropriate
prescribing of medicines acting on the central nervous system, cardiovascular
system and gastrointestinal tract. For residents prescribed new medicines,
only 62.3% (76) had complete documentation of indications. Complete
documentation of reasons for changes in doses, changes in medicines and
discontinuation of medicines were seen in 88.0% (44), 36.4% (4) and 47.1%
(49) of residents with the respective changes.
Conclusion: Inappropriate prescribing and poor documentation practices
were prevalent in the nursing homes studied. An improvement in accuracy
and completeness of documentation in medication records and case notes is
needed. Regular medication reviews by physicians and pharmacists and
development of suitable prescribing guidelines to help reduce inappropriate
prescribing could be considered.

ALH066
Medication Utilisation Evaluation of Low Molecular Weight
Heparins
SD YEOW1, J TAN1, J SEAH1, I WEE1

1Pharmacy, Changi General Hospital, Singapore

Aim: To determine the prescribing pattern, drug interactions and adverse
events amongst inpatients prescribed with the 2 low molecular weight
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heparins (LMWH) available in CGH – nadroparin and enoxaparin. To
determine the extent of adherence of clinical practice to LMWH guidelines
and to recommend appropriate measures to encourage rational prescribing
and monitoring of LMWH therapy.
Methods: A retrospective review of clinical casenotes and medication
records for inpatients prescribed with LMWH during the 1-month study
period was carried out.
Results: A total of 107 patients who received either nadroparin or enoxaparin
were identified. Nadroparin was prescribed most commonly for the prevention
of deep vein thrombosis after a surgical procedure. Enoxaparin was prescribed
most commonly for the treatment of acute coronary syndrome. Throughout
therapy, about half of the patients had their haemoglobin and platelet levels
routinely monitored; however, the occult blood test was carried out in only
5.50% of the patients. Adverse events reported included thrombocytopaenia,
haemorrhage, haematoma, bruising and elevated ALT/AST levels. Only
about half of the cases were prescribed with dosages that complied with the
LMWH guidelines.
Conclusion: Nadroparin and enoxaparin were generally prescribed for their
registered indications. LMWH was generally well-tolerated; however, it
would be preferable if more routine monitoring of haemoglobin levels and
occult blood was carried out. An increased awareness of the current LMWH
guidelines should be advocated within the hospital. The contraindications
and precautions to LMWH therapy should also be taken into consideration
before therapy is initiated.

ALH067
What is Needed to Know to Understand PACS Better?
SG FOO1

1Radiology, Changi General Hospital, Singapore

Aim: The impact of picture archiving and communication system (PACS) on
workflow in radiology and the rest of the healthcare enterprise are great and
will be even more prominent in times to come. So what is really needed to
know in order to be able to learn, engage in discussion and appreciate PACS?
A review of the PACS literature so as to determine gaps, consistencies and
inconsistencies in knowledge is therefore necessary.
Method: Literature reviews of scholarly and manufacturers’ publications,
print materials, journals as well as on-line searches of well-known PACS
websites were carried out to extract words, subjects and topics that were
frequently used but needed some references or check-back as to their
meanings before one can actually fully understand what one was reading.
These were then compared to the areas of study that are emphasised in PACS
teaching courses as well as training centres. Correlations were formed of the
findings from review of literatures and the topics covered in teaching courses.
Results: It was derived that in order to appreciate any literatures about PACS,
an understanding of the following subjects have to be attained first: (1) image
and data acquisition; (2) PACS controller and archive/storage; (3) display
workstations; and (4) system interface and networking
Conclusion: PACS technology is expected to continue its rapid evolution. In
order to have a better grasp of the issues facing PACS, an understanding of
the above topics is necessary before one can fully appreciate what this
marvellous technology can bring and also actively participate in PACS
discussion.

ALH068
Retrospective Study to Investigate the Physiotherapy Duration
Needed for Stroke Patient to Achieve a Walking Distance of 15 m
During Their Inpatient Stay — Update Report
CL LEE1, FSP WONG1, YW LEE1, HY TAN1

1Rehabilitative Services, Changi General Hospital, Singapore

Aim: To determine the optimal duration of physiotherapy needed for acute
un-complicated stroke patients to achieve a walking distance of 15 m during
their inpatient stay.
Methods: Patients who underwent stroke pathway in Changi General Hospital

in year 2003 were listed and their medical records retrieved. Only patients
who fulfilled the criteria and who were able to achieve standby assist to
independent ambulation of 15 m were eligible. The number of physiotherapy
treatment modalities was recorded and the duration of physiotherapy for each
patient was calculated based on 15 minutes per modality. The optimal
duration of physiotherapy was then derived from the division of total duration
of physiotherapy by the duration of in-patient stay.
Results: There were 393 patients who underwent uncomplicated stroke
pathway. Of which, 252 records were retrieved. Of the 252, only 52 patients
fulfilled the criteria. The median limb muscle power on their affected side was
mostly 4. Their baseline gait ranged from minimal to moderate assist. To
achieve a walking distance of 15 m with standby assist to independent, these
52 patients consumed a total of 40 physiotherapy modalities consisting of
exercises and neurological rehabilitation. This is equivalent to 600 minutes
of physiotherapy. Their optimal duration of physiotherapy was then calculated
to be 8.0 minutes per day (SD 4.3).
Conclusion: The results suggest that uncomplicated acute strokes patients
require daily physiotherapy duration of about 8.0 minutes daily during their
inpatient stay to achieve a standby assist to independent ambulation of 15 m.
This update report requires continuing research.

ALH069
Comparison of Outcome of Back Exercise Class and Hydrotherapy
for Patients With Non-specific Low Back Pain
LZ YE1, YM CHOI1, ML KONG1, HY TAN1

1Rehabilitative Services, Changi General Hospital, Singapore

Aim: In a randomised blinded study, we studied and compared the efficacy
of back exercise class (BEC) and hydrotherapy for patients with non-specific
low back pain (LBP).
Methods: The study initially included 28 patients, randomised to attend
either BEC or hydrotherapy treatment programme. The exercise sessions
were conducted once a week for 6 consecutive weeks. Eighteen patients
dropped out due to personal reasons. Only 10 patients, 5 in BEC and 5 in
hydrotherapy, completed the programmes. Measures included a pain visual
analogue scale (VAS), the Roland-Morris Disability Questionnaire (RM-24),
the Sorensen test and the modified Back Performance Scale (BPS). These
were evaluated before the commencement of the exercise and 1 week after the
completion of the exercise by an assessor who is blinded to the patients’
treatment programmes.
Results: Improvements were found between pre- and post-VAS, RM-24,
holding time for Sorensen test and BPS in both BEC and hydrotherapy
groups. These differences, however, were not significant for both groups.
There were more improvements found for VAS and RM-24 in BEC compared
to hydrotherapy, and more improvements for holding time for Sorensen test
and BPS in hydrotherapy compared to BEC. Both these differences were not
significant.
Conclusion: This study showed that both BEC and hydrotherapy improved
the trunk extensor endurance, the level of perceived pain and functions and
reduced the disability level in patients with non-specific LBP. However, due
to the small sample size, the efficacy of BEC and hydrotherapy were not
significant. Further research needs to be conducted.

ALH070
The Management of Parturients With Severe Pre-eclampsia —
An ICU Perspective
HJ NEO1, W TEOH1

1Anaesthesia, KK Women’s & Children’s Hospital, Singapore

Aim: This study aimed to profile the disease spectrum of severe pre-
eclamptic (SPE) patients admitted to an Obstetric ICU.
Methods: We retrospectively analysed all SPEs admitted to our Women’s
ICU from 2002-2004 to profile their spectrum of manifestations, interventions
employed and clinical outcome.
Results: One hundred and eleven patients with severe pre-eclampsia were
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admitted, 90% post-partum. This represents 45% of all obstetric-related
admissions to the ICU and 0.27% of all deliveries in our hospital, during the
same period. The incidence of eclampsia was 2.4 per 10,000 births. All except
5 patients (4.5%) had received antenatal care, of whom 40.4% were known
pre-eclamptics on medication. The mean gestational age at detection of
severe pre-eclampsia was 32.5 (0.4) weeks, with a mean arterial pressure of
129.2 (1.7) mm Hg. Forty-seven per cent of patients received intravenous
(labetalol and/or hydrallazine) and oral antihypertensives, while 45% required
oral antihypertensives only (nifedipine, labetalol, methyldopa). Magnesium
sulphate therapy was instituted in 71% for a mean duration of 28.7 (2.6)
hours. The mean ICU length of stay was 46.5 (2.0) hours. Eighty-seven per
cent had Caesarean sections and 12.6% delivered vaginally. The mean
gestational age at delivery was 33.2 (0.4) weeks, with birthweight 1894 (81)
g. Four perinatal mortalities (0.09 per 1000 births) and 2 maternal deaths
(0.04 per 1000 deliveries) occurred in our series.
Conclusion: SPE is still a prevalent cause of maternal-fetal morbidity.

ALH071
3D Ultrasound of the Uterus
O PAGCO1, Y YANG1, CL ONG1, CL CHONG1

1Diagnostic Imaging, KK Women’s & Children’s Hospital, Singapore

Aim: The purpose of this study was to present the usage of 3D ultrasound in
imaging of the uterus
Method: 3D ultrasound was offered to 44 women randomly selected with
different ultrasound findings. Their ultrasound images were retrospectively
reviewed.
Results: 3D ultrasound was offered to 44 patients, of which 48%  (21/44)
were diagnosed with uterine congenital malformation. The rest presented
with IUCD, endometrial polyp and submucosal fibroids.
Conclusion: Our experience showed that 3D ultrasound could add value to
the diagnosis of uterine congenital anomalies, especially for differentiation
between arcuate, septate and bicornuate uterus.  Although there is improved
presentation of some cases with IUCD, submucosal fibroid, endometrial
polyp by using 3D ultrasound, large samples are needed to evaluate the
usefulness of 3D ultrasound for these conditions.

ALH072
Transrectal Ultrasound, A Complementary Method for
Gynaecologic Imaging
M CRUZ-DEL RIO1, J VARGAS1, O PAGCO1, C CHONG1

1Diagnostic Imaging, KK Women’s & Children’s Hospital, Singapore

Aim: The aim of this study was to demonstrate the importance of transrectal
ultrasound (TRUS) as a complementary method to transvaginal ultrasound
(TVUS) in imaging the female pelvis.
Methods: Thirteen patients aged from 25 to 65 years, with absolute or relative
contraindications to TVUS, were scanned transabdominally and transrectally
over 3 months from September to December 2004. Using a similar technique
to TVUS, TRUS was performed using a transrectal probe. The ultrasound
images were retrospectively reviewed and compared for resolution and
quality.
Results: TRUS was performed in 8 (61.5 %) women who were virgo intacta
while 4 (30.7 %) women declined transvaginal scan for personal reasons. In
1 woman (7.8 %), TRUS was done as she could not fill her bladder. In all
cases, TRUS provided diagnostic-quality and clinically useful images. There
were no complaints of discomfort voiced by the patients. In 8 (61.5 %)
women, TRUS was able to identify a normal ovary, thus differentiating
uterine from ovarian masses. In 4 (30.7%) women, TRUS was better than
transabdominal scans in visualising the endometrial cavity.
Conclusion: Transrectal ultrasound of the female pelvis is useful for problem
solving in those patients for whom TVUS could not be performed. In this
small series of patients, TRUS was found to be well tolerated and invaluable
in guiding patient management. The images proved to be generally of
better quality and resolution than transabdominal scan and were comparable
to TVUS.

ALH073
Acute Paediatric Pelvic Pain – A Pictorial Review
P DEVAKIRUBAI1, ES KUSUMA1, ELH TEO1

1Diagnostic Imaging, KK Women’s & Children’s Hospital, Singapore

Aim: To determine the usefulness of ultrasound in the evaluation and
management of female paediatric patients with acute pelvic pain.
Methods: We reviewed the ultrasound database for female paediatric patients
presenting with acute pelvic pain seen between January and December 2004.
The ultrasound records of the patients were traced, their findings analysed
and correlation with the histopathological results was performed.
Results: Fifty-two patients between the ages of 7 and 17 years (median, 15
years) were evaluated with ultrasound for acute pelvic pain. Thirty-four
patients had normal ultrasound scans whilst 18 patients had abnormal scans.
Three patients were diagnosed on ultrasound to have ruptured ovarian cysts,
4 haematocolpos, 3 acute appendicitis, 1 perforated appendicitis, 2 ovarian
torsions, 1 each had ectopic pregnancy, tubo-ovarian abscess, inguinal hernia
and sacrococcygeal tumour. These cases were surgically proven to correlate
with the preoperative US. One patient was diagnosed to have  a mass in the
bladder, which was later found to be a blood clot.
Conclusion: Ultrasound is a useful modality in the evaluation and management
of paediatric female patients with acute pelvic pain.

ALH074
Sonographic Appearances of Intrauterine Contraceptive Devices
on Transvaginal Scan
AA KYAW1, SL LAM1, CCL CHONG1, CL ONG1

1Diagnostic Imaging, KK Women’s & Children’s Hospital, Singapore

Aim: To create awareness of the effectiveness of transvaginal ultrasound
(TVUS) in assessing location, types and complications of intrauterine
contraceptive devices (IUCDs).
Methods: The TVUS images of patients with IUCDs were reviewed over a
6-month period in a busy tertiary women’s hospital.
Results: Location: An IUCD is in an acceptable location when its main stem
is at the upper endometrial cavity (EC). A low-lying IUCD is when its stem
is in the lower endometrium. Sonographic appearances at Copper T: Strong
linear echogenicity in sagittal view and central echogenic dot and two arms
in coronary view. Lippes Loop: Four echogenic dots in sagittal view. Curvy
spiral echogenicity in coronal view. Ring: Two echogenic hemicurves in the
EC. Echogenic ring in coronal view. Complications of IUCD: Complications
such as a translocated IUCD penetrating the myometrium, unexpected
pregnancy, both intrauterine and extrauterine, associated pelvic inflammatory
diseases, or an IUCD migrating into peritoneum can be identified or suspected
on TVUS. Other investigations: If an IUCD is suspected outside the uterus,
a plain KUB X-ray is necessary for further localisation. On ultrasound, the
IUCDs cannot be identified in the endometrium or within the myometrium.
A malpositioned IUCD is best assessed with 3-D ultrasound as it is seen in
its entirety.
Conclusion: Transvaginal ultrasonography is readily available and
inexpensive. It is also accurate in localising and assessing the type and
complications associated with IUCD.

ALH075
The Painful Adnexa: A Spectrum of Sonographic Abnormalities
M ORIOSTE1, C TAN1, CL CHONG1

1Diagnostic Imaging, KK Women’s & Children’s Hospital, Singapore

Aim: Pain in one or both adnaxae is a common gynaecologic problem. The
purpose of this study was to present a spectrum of endovaginal sonographic
findings in patients presenting with painful adnaxae.
Methods: Over a 10-month period between April 2004 and January 2005, the
endovaginal sonographic images of 54 patients presenting with pain in one
or both adnexa were retrospectively review.
Results: Endovagina sonography gives excellent visualisation of the adnexa
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enabling specific diagnoses to be made. The spectrum of sonographic
findings was analysed and depicted in a pictorial fashion.
Conclusion: Endovaginal sonography is an excellent modality to assess
female patients presenting with painful adnexa. It is readily available,
inexpensive and provides rapid assessment. It is also a safe procedure for
patients who may be pregnant.

ALH076
A Spectrum of Sonographic Appearances of Corpus Luteal Cysts
Y YANG1, AR NAINI1, CL ONG1, CL CHONG1

1Diagnostic Imaging, KK Women’s & Children’s Hospital, Singapore

Aim: Ovarian corpus luteal (CL) cysts are known to present with complex
appearances that can mimic tumours. The aim of this study was to determine
the spectrum of sonographic appearances of CL in order to minimise the
overdiagnosis of pathological cysts.
Methods: A retrospective review of all cases with the diagnosis of CL on
gynaecological ultrasound scans from 1 February 2004 to 31 July 2004 was
carried out through a search of the Radiology Information System of the
Department of Diagnostic Imaging, KKH. The ultrasonographic images were
reviewed and the range of appearances were identified and categorised.
Results: A total of 620 patients were reported to have CL. Of these, 138 (22%)
patients had follow-up ultrasound scans, and 127 (92% of 138) had resolution
of the CL, confirming their functional nature. Ten different ultrasonographic
features were found in these patients. The commonest appearance of CL was
that of a cyst with a slightly thickened irregular wall and some low-level
echoes in the centre, as seen in 60 (47%) patients. Blood flow in the cyst wall
was seen in 109 (86%) patients.
Conclusion: Our study showed that a high level of accuracy was achievable
in making a confident diagnosis of CL based on the spectrum of sonographic
appearances.

ALH077
X/XY Mosaicism in Turner Syndrome and Intersex
L KNIGHT1, MH YONG1, RTY. PHUA1, ACS LING1 AHM LAI2,
IS NG2

1Laboratory, 2Genetics Services, KK Women’s & Children’s Hospital,
Singapore

Aim: We present a group of 6 patients referred for cytogenetics study because
of Turner features or intersex.
Methods: Chromosome analysis and FISH with DNA probes specific for
various regions of the Y chromosome were performed.
Results: All patients showed a chromosome mosaic. The per cent of cells with
45 monosomy X varied from 4.3% to 45% in the 4 male patients and 52.5%
to 88.6% in the 2 female patients. In all patients, the other cell line showed
46 chromosomes with a dicentric Y chromosome containing 2 copies of the
short arm of the Y chromosome. All patients had the Y centromeric sequence
DYZ3. The SRY gene was present in all cases.
Conclusion: These 6 patients expressed a broad spectrum of sex phenotypes
ranging from normal male genitalia to ambiguous genitalia to true
hermaphrodite to female Turner. Development of a male phenotype is
initiated early in development by action of the SRY gene product in the cells
of the developing gonadal ridge. The spectrum of phenotypes ranging from
male to female might depend on the degree of mosaicism and the distribution
of SRY containing cells. In the female patients, no or insufficient SRY
transcript was present in this tissue at the appropriate time. The presence of
Y in female patients is significant because they have an increased risk of
developing gonadoblastoma. Once there is a 45,X cell line, there is an
increased chance for that individual to be female with Turner manifestations
or have ambiguous external genitalia.

ALH078
Cryptic Rearrangements of Telomeric Regions by
Multisubtelomeric FISH
MH YONG1, LA KNIGHT1, S LING1, A LAI2, I NG2

1Laboratory, 2Paediatrics - Genetics, KK Women’s & Children’s Hospital,
Singapore

Aim: Small rearrangements of telomeric regions generally containing a high
density of genes are often difficult, if not impossible, to be elucidated by
conventional G-banded chromosome analysis. We report 3 cases of cryptic
chromosomal rearrangements involving telomeric regions detected by
multisubtelomeric fluorescence in situ hybridisation (FISH).
Methods: Chromosome analysis using GTG-banding and multisubtelomeric
FISH analysis were performed using the ToTelVysion Probe Panel (Vysis).
Results: Case 1: A 4-year-old boy was diagnosed with mild developmental
delay. Chromosome analysis showed 46,XY,add(4)(p16). FISH analysis
suggested a duplication of 4p16.2 - p15.2 with a terminal deletion including
locus D4S3359, D4S166 and D4S3327. Case 2: A 16-year-old boy presented
with learning disability and mild dysmorphism. Chromosomal analysis
showed additional material on the 3q. FISH analysis showed a duplication of
the terminal long arm of chromosome 3 including the subtelomeric locus
D3S4560. Case 3: A 7-year-old boy presented with mental retardation,
dysmorphism and developmental delay. Chromosome analysis showed a
normal karyotype with no apparent abnormalities. However, FISH analysis
showed a subtelomeric deletion of chromosome 18q including locus
D18S1390.
Conclusion: Subtelomere FISH analysis is therefore informative in cases of
apparently terminal duplication as more complex rearrangements may be
uncovered. Multisubtelomere FISH analysis is also important in searching for
cryptic subtelomeric rearrangements in idiopathic mentally retarded patients.

ALH079
Extent of Dietary Supplement Usage During Pregnancy
WM HAN1, KY PHUAH1, C ONG1

1Nutrition and Dietetics, KK Women’s & Children’s Hospital, Singapore

Aim: To evaluate the usage patterns and rationale for use of dietary supplements
during pregnancy.
Methods: Information was collected over a 5-week period from a random
sample of women at varying stages of pregnancy who attended the antenatal
clinic at KK Women’s and Children’s Hospital, using an interviewer-
administered questionnaire in early 2004.
Results: Three hundred and twenty-three women were interviewed. Use of
vitamin/mineral, herbal and non-herbal supplements were 95.7%, 13.9% and
34.9% respectively. Complete multivitamin was the most commonly used
dietary supplement (265/323, 82.0%), followed by folic acid (236/323,
73.1%), calcium (109/323, 33.7%) and bird’s nest (95/323, 29.7%).
Supplements were typically started during the first trimester of pregnancy and
continued throughout the pregnancy. The majority of women were taking
vitamin/mineral supplements at the doctor’s advice, while herbal and non-
herbal supplements were taken for their perceived benefit to the foetus and/
or the mother.
Conclusion: While supplementation during pregnancy may be beneficial,
much caution needs to be exercised, particularly to prevent overdose, since
pregnancy is a complex interaction of 2 lives.

ALH081
Outcome of Dietary Treatment of Overweight Women Seen in a
Dietetics Outpatient Clinic
S KHOR1, C ONG1, ML TAN1, YY CHUA2, C LIM3

1Nutrition and Dietetics, KK Women’s and Children’s Hospital, Singapore,
2Student, Dietetics, McGill University, Montreal, Canada, 3Student, Applied
Food Science and Nutrition, Temasek Polytechnic, Singapore
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Aim: To access the outcome of dietary treatment of overweight women, seen
in Dietetics outpatient clinic of KK Women’s and Children’s Hospital for
weight management in 2002 and 2004.
Methods: Case records were studied retrospectively to determine the amount
of weight loss on follow-up. Forty-six patients seen in 2004 were randomly
selected to participate in an interviewer-administered telephone survey on the
effectiveness of the sessions.
Results: 87/180 women (48%) had at least 1 follow-up visit and were
included in the analysis. The initial mean weight and body mass index (BMI)
of the patients were 84 kg (SD 15.83) and 32.86 kg (SD 5.63), respectively.
Fifty-four (62%) of patients enrolled in a structured programme and the
remainder opted for ad-hoc sessions. At the first follow-up, mean weight loss
was 1.71% (range, 0.23%-4.96%) for those on the programme vs 3.27%
(range, 0.37%-31.12%) for those on ad-hoc sessions. Mean weight loss was
highest in those who had 3 follow-ups with the dietitian, 3.6% (programme)
and 7.4% (ad-hoc) respectively. Overall, 76% of those in the programme and
91% on ad-hoc sessions lose weight. 68% of those surveyed (n = 28) indicated
that the dietary counselling sessions were beneficial, including 55% of those
who defaulted their first follow-up (n = 11).
Conclusion: Dietary treatment can result in short-term weight loss. However,
its effectiveness long-term is difficult to ascertain due to high default rate. It
is heartening that the majority of patients find dietary intervention beneficial,
even though they may not come for follow-ups.

ALH082
Stress and Adaptation of Siblings of Children with Childhood
Cancer
AM TAN1, V TAN2, NA ABDUL LATIFF3, JM CHOO2

1Paediatrics-Haematology/Oncology, KK Women’s and Children’s Hospital,
Singapore, 2Psychology, National University of Singapore, Singapore,
3Children’s Cancer Foundation, Singapore

Aim: This study aimed to examine the stress experienced by healthy siblings
of children with cancer and the role of parent-child communication in the
healthy siblings’ adjustment.
Methods: Participants were 21 siblings of children with cancer, comprising
15 girls and 6 boys, aged 9 - 16 years, whose siblings are clients of the
Children’s Cancer Foundation (CCF). Participants completed a questionnaire
that measured sibling perception, parent-sibling communication and family
member well-being. Individual face-to-face interviews explored some of
these issues in detail.
Results: The more positive the sibling perception of the cancer experience,
the more positive was the sibling adaptation. When the style of parent-sibling
communication was more open, the sibling perception of the cancer experience
was more positive. The less negative the sibling perceptions, the less worried
the sibling was about his/her own health. Healthy siblings reported that they
experienced an increase in negative feelings during their sibling’s diagnosis.
Some healthy siblings perceived their family to have drifted further apart after
the diagnosis. Positive aspects of the siblings’ illness included participation
in CCF organised activities, seeing the family becoming closer, and siblings
becoming more supportive of each other.
Conclusion: Channels of communication between family members should
be open where siblings are given age appropriate details about their siblings’
illness. Family and health professionals can minimise siblings’ negative
feelings by exploring alternative perspectives about the illness and related
issues. Findings serve as reference for social workers and other health
professionals in providing more holistic services to families living with
childhood cancer.

ALH083
A Drug Utilisation Evaluation of Meropenem in KK Women’s
and Children’s Hospital
A NG1, CC OH1, WC HING1, CY CHONG2

1Pharmacy, 2Paediatrics - Infectious Diseases, KK Women’s & Children’s
Hospital, Singapore

Aim: To evaluate the appropriateness of meropenem usage in KKH prior to
and after implementation of the following measures by the Hospital Infection
Control Committee; a memorandum to doctors, a meropenem monitoring
form and a talk given to doctors on the prescribing pattern of meropenem
in KKH.
Methods: A retrospective review of patient’s casenotes was carried out in the
control (September 2003 to March 2004) and study groups (June 2004 to
December 2004). Predetermined criteria were used to evaluate the
appropriateness of meropenem usage. Data were analysed using the chi-
square test.
Result: There were 45 and 51 cases of meropenem use in the control and study
groups, respectively. Based on the predetermined evaluation criteria,
meropenem usage was considered appropriate in 66.7% and 86.3% cases
respectively (P = 0.023). Meropenem was efficacious for 64.4% of cases in
the control and 64.7% of cases in the study group. A total of 7 cases were
documented to have meropenem-resistant cultures; mainly Pseudomonas
aeruginosa and Acinetobacter baumannii. Stenotrophomonas maltophilia
(which is intrinsically resistant to meropenem) was isolated in 3 patients upon
completion of meropenem therapy.
Conclusion: The implementation of measures to raise awareness as well as
monitor meropenem usage have significantly improved the appropriateness
of meropenem usage in KKH.

ALH084
Outcomes of Bladder Training in the Management of
Vesicoureteric Reflux: A Case Report
J CHEW1

1Rehabilitation, KK Women’s and Children’s Hospital, Singapore

Aim: This is a case report on the outcomes of conservative management of
vesicoureteric reflux (VUR) with prophylaxis antibiotic and bladder training.
Methods: A 10-year-old girl initially presented with urinary tract infection
at age 1 year and was diagnosed to have pyelonephritis with Grade II left
VUR. She also complained of nocturnal enuresis, frequency of voiding and
wet underpants 2 years ago. She was found to have constipation and
dysfunctional voiding. Dimercaptosiccinic acid (DMSA) scan was normal.
Micturating cystourethrography (MCU) showed Grade II left VUR and
ultrasound showed normal kidneys. Uroflow showed post-void residual. The
constipation was treated with medication and dietary advice by the dietician
and was resolved but the urinary symptoms persisted. She was also on
prophylaxis antibiotics and subsequently referred to physiotherapy for bladder
training. Physiotherapy assessment found decreased fluid intake, small
functional bladder capacity and long interval between each void. Bladder
training consisting of education, timed voiding and fluid adjustment over a
period of 1.5 years.
Results: Post-treatment, there was significant improvement of all the
parameters. Functional bladder capacity improved by 90%, the fluid intake
was normalised and interval between void was maintained at not more that
3 to 4 hourly. Serial uroflow demonstrated gradual improvement of bladder
capacity and flow pattern with reduction of post void residual. Repeat MCU
showed improvement of VUR from Grade II to Grade I. However, she still
requires further training to resolve the problem of nocturnal enuresis.
Conclusion: Conservative management using bladder training is effective in
the management of VUR.

ALH085
Therapeutic Role of Play in Enabling Children Cope with the
Stresses of Hospitalisation
CL LING1

1Rehabilitation, KK Women’s & Children’s Hospital, Singapore

Aim: To demonstrate how play was used to reduce emotional stresses and to
improve coping with hospitalisation.
Methods: Through 2 individual case illustrations, this review explained the
rationale for the types of play applied and described the emotional and
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behavioural changes noted in the patients. In case study 1, play was used for
relaxation and distraction to reduce the patient’s anxiety and resistance
during finger prick. The patient’s self-report on pain and fear levels was used
to assess the outcome of the play intervention. In case study 2, play objectives
focused on restoring self-confidence to a long-term patient with psychosocial
problems. Discussion on the patient’s artwork demonstrated the role of play
in a multi-disciplinary setting in providing the emotional support required by
the patient.
Results: In case study 1, the patient’s self-report documented a progressive
decrease in pain and fear levels. In case study 2, the discussion supported play
as a means to foster the patient’s self-esteem and to enhance the working
relationships between the patient and healthcare professionals. The positive
emotional shift and behavioural changes noted in the patient suggested
improved self-confidence and social functioning.
Conclusion: The review demonstrated play, in both independent and multi-
disciplinary settings, as a tool to improve the patient’s coping with
hospitalisation stresses. Play provided a form of relaxation and distraction to
cope with stressful procedures. It also facilitated a safe avenue for the patient
to express and process difficult feelings, both of which contributed to
emotional and psychological welfare.

ALH086
A Randomised Controlled Trial to Compare the Effectiveness of
Ice Packs with Cooling Maternity Gel Pads in Postpartum Women
with Perineal Oedema
CM REMEDIOS1, SH NG1, WH SEE1

1Rehabilitation, KK Women’s and Children’s Hospital, Singapore

Aim: To compare the effectiveness of ice packs versus cooling maternity gel
pads in postpartum women with perineal oedema and to discover women’s
preference between the modes of application of ice treatment.
Methods: Sixty women with oedema post normal or assisted vaginal delivery
were recruited. Patients were randomly assigned into the gel pad (n = 20) or
ice pack (n = 20) groups. Each patient was given up to 4 treatments. Another
group of 20 subjects were given the ice pack and gel pad in an ABAB design
to ascertain their preference of mode of ice application. The REEDA scale by
Davidson (1974) was used to assess perineal oedema. Pain was measured
using a visual analogue scale.
Results: The groups were homogenous and there was no significant difference
in the REEDA and pain scores in both groups prior to treatment. The data
were analysed using paired t-tests and it was found that both the ice packs and
gel pads were effective in significantly reducing oedema and pain post
delivery (P <0.05).
Conclusion: Ice in the form of a gel pad or ice pack has been found to be
effective in significantly reducing both oedema and pain in women post
delivery. The gel pad provides more women with the option of using ice
treatment as it can be obtained conveniently off the shelf. The ice pack is less
convenient in that it requires more manpower in its preparation before use.

ALH087
Literature Review on Chest Physiotherapy Indication in the
Paediatric and Neonatal Population
LF TIAN1, CL LUAH1, P KAUR1

Rehabilitation, KK Women’s & Children’s Hospital, Singapore

Aim: The aims of this literature review were: 1) and to increase the awareness
of chest physiotherapy indication among physicians and health care
professionals; and 2) to provide up-to-date evidence based chest physiotherapy
practices.
Methods: Search strategies: Electronic search was performed in the following
databases: 1) PubMed; 2) CINAHL (1982-2005); 3) OVID MEDLINE
(1996-2005); 4) Cochrane Database of Systematic Review (2004-2005)
using the keywords “ chest physiotherapy in children / paediatrics / neonates”,
limitations of “RCT & English language”; 5) Reviews of cross references,
abstracts and journal hand searching in the English language. Selection
criteria: All randomised-controlled trials and systematic literature reviews

involving chest physiotherapy in the paediatric and neonate population. Data
collection and analysis: The authors undertook assessment of methodological
quality and extraction of data for each included trial or review. Data were
extracted for the outcomes and effectiveness of chest physiotherapy in the
paediatric and neonatal population.
Results: A majority of the articles reviewed supported chest physiotherapy
in improving atelectasis associated with secretion retention or mucus plugging
in the paediatric and neonatal population, either mechanically ventilated or
non-mechanically ventilated. Chest physiotherapy is also effective in the
control of rising PCO2, in the maintenance and improvement of blood PO2 and
matching of ventilation-perfusion.
Conclusion: The results provided some basic guidelines for the use of chest
physiotherapy in the paediatric and neonatal population. Due to the relatively
insufficient number of studies in this population, more randomised-controlled
trials will need to be conducted to address the suitability of chest physiotherapy
in various conditions.

ALH088
Rehabilitation Post Selective Dorsal Rhizotomy: A KK Hospital
Case Study
S WONG1, WT SEOW2

1Rehabilitation, 2Neurosurgery, KK Women’s & Children’s Hospital,
Singapore

Aim: Selective dorsal rhizotomy (SDR) is a recent advance treatment option
for lower extremity spasticity. This paper aims to describe the patient
selection process, rehabilitation methods and techniques used to assess and
treat a paediatric patient pre- and post-SDR.
Methods: In July 2004, a 13-year-old female patient (AJ) with cerebral palsy
was referred to the KKH neurosurgery clinic. AJ was evaluated by a specialist
physiotherapist trained in spasticity management. After extensive interview
with caregivers, review of medical records, video analysis of her motor skills
and physiotherapy assessment, AJ was determined to be a suitable candidate
for SDR. AJ underwent SDR at KKH in September 2004. Intensive
rehabilitation started at day 14 post-SDR. AJ participated in thrice weekly
physiotherapy, weekly hydrotherapy and daily home physiotherapy exercises.
Videos of gait and functional activities were made pre-SDR and at week 8 and
11 post-SDR.
Results: There was significant reduction in spasticity after SDR. By week 6
post-SDR, there were improvements in gait pattern, walking speed and
standing posture. At week 11, AJ was walking independently for short
distances and only needed a walking frame for longer distance walking.
Conclusion: AJ’s positive outcomes suggest that our SDR patient selection
and rehabilitation methods were appropriate. This case study illustrates that
SDR is a treatment option that requires significant healthcare resources and
caregiver commitment. Hence, SDR should only be offered to patients
after careful selection and only after more conventional spasticity treatments
have failed.

ALH089
Influence of Embryo Scoring on Clinical Pregnancy Outcomes in
Intracytoplasmic Sperm Injection Cycles
C LIM1, EB PRASATH1, SKE LOH1

1Reproductive Medicine, KK Women’s and Children’s Hospital, Singapore

Aim: To evaluate the influence of embryo scoring, a determinant of embryo
quality, on pregnancy rate in intracytoplasmic sperm injection (ICSI) cycles.
Methods: This retrospective study of day 2 fresh triple embryo transfers
(ETs) from January 2002 to November 2004 included patients undergoing 1st
attempt of ICSI cycles with long protocol of ovarian stimulation using
husband’s fresh ejaculate. Patients with no surplus embryos were excluded.
At KKIVF, embryo quality is assessed from grade 1 (poor) to 5 (excellent);
embryos with grade >3 rendered usable for ET. Patients were divided into
group 1 (patients receiving at least 1 grade 3 embryo for ET; n = 58) and group
2 (patients receiving all embryos with grade >4 for ET; n = 136). Clinical
pregnancy was confirmed by ultrasound scan for fetal sac at 4 weeks after ET.
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Data were analysed using the chi-square test.
Results: Overall, patients in group 1, yielded similar pregnancy rate (PR) to
those in group 2 [41.4% (24/58) vs 43.4% (59/136), P = 0.46, not significant],
with a gradual decline due to increased age. However, if the older women had
3 good quality embryos transferred, the decreased PR due to age, was
ameliorated [group 1 vs group 2; 18.2% (4/22) vs 37.05% (20/54); P = 0.08].
This was not statistically significant due to the small sample size studied.
Conclusion: Increased age has negative effect on PR but this may be
compensated by having good quality embryos for transfer.

ALH090
Number of Embryos Transferred Affects Pregnancy Rates in
Frozen-thawed Embryo Transfers
EB PRASATH1, SKE LOH1

1Reproductive Medicine, KK Women’s and Children’s Hospital, Singapore

Aim: Pregnancy rate increases when multiple embryos are transferred in
human in-vitro fertilisation (IVF). A maximum of 3 embryos may be
transferred per attempt according to the guidelines of the Ministry of Health
in Singapore. However, in frozen-thawed embryo transfers (FETs) patients
may receive 1, 2 or 3 embryos as availability of embryos depends on survival
of frozen-thawed embryos. This retrospective paper studies clinical pregnancy
rate (CPR) and multiple pregnancy rate (MPR) in relation to the number of
embryos transferred in FET at KKIVF.
Methods: FETs from January 2003 to December 2004 were included in this
study. Embryos, frozen by slow-freezing, were thawed by rapid-thawing
method. Embryos surviving with >50% of cells were considered transferable.
Clinical pregnancy was confirmed with ultrasound scan at 4 weeks post-FET.
Patients were compared for the CPR per FET and MPR per pregnancy, based
on 1 (group 1), 2 (group 2) or 3 (group 3) embryos transferred. Data were
analysed by Fisher’s exact test for significance.
Results: Group 3 exhibited significantly higher CPR (52 CPR/176 FET;
29.5%; P <0.002) than groups 1 (2/30; 6.7%) and 2 (17/94; 18.1%). Twin
pregnancies occurred in group 2 (2/17; 11.8%) and group 3 (10/52; 19.2%)
whereas triplet pregnancies occurred in group 3 (4/52; 7.7%) only. Nonetheless,
MPR between groups was not significantly different.
Conclusion: This study shows that CPR increases significantly when more
number of frozen-thawed embryos transferred. Triplet pregnancy rate also
increases when 3 embryos were transferred, which alarms to reduce number
of embryos for FET. Transferring 2 embryos may be considered to avoid
triplet pregnancies.

ALH091
Embryo Fragmentation and Outcome of In-vitro Fertilisation/
Intracytoplasmic Sperm Injection Cycles
MLH CHAN1, EB PRASATH1, HTT THAO2, SKE LOH1

1Reproductive Medicine, KK Women’s and Children’s Hospital, Singapore,
2O & G, Hung Vuong Hospital, Vietnam

Aim: Fragmentation is one of the morphological criteria considered for
embryo selection. Embryos with <25% fragmentation are considered
transferable. Embryos with <5% fragmentation are considered top quality.
This paper retrospectively studies the effects of mild (<5%) and moderate (>5
to <25%) fragmentation of embryos, on clinical pregnancy rate (CPR) and
implantation rate (IR) in in-vitro fertilisation (IVF) and intracytoplasmic
sperm injection (ICSI) patients of KKIVF.
Methods: This study includes patients undergoing 1st IVF/ICSI cycle,
standard stimulation regime with 3 embryos transferred on day 2, between
January 2002 and December 2004. Patients satisfying the above criteria (n =
210) were divided into groups A (n = 63), B (n = 52), C (n = 50) and D (n =
45) with 3, 2, 1 or 0 embryos having <5% fragmentation, respectively, for ET.
Group A was subdivided into A1, with all 3 embryos having no fragmentation
and A2, with at least 1 embryo having <5% fragmentation. CPR and IR were
measured. Data were subjected to chi-square with significance at P <0.05.
Results: Insignificant decrease was observed in CPR [47.62% (30/63),
46.15% (24/52), 42.00% (21/50) and 35.56% (16/45)] and IR [23.28% (44/

189), 22.44% (35/156), 17.33% (26/150) and 16.30% (22/135)] with
increasing number of fragmented embryos transferred in groups A, B, C and
D respectively. Subgroup A1 exhibited higher CPR (52.00%; 13/25) and IR
(26.67%; 20/75) than those of subgroup A2 (44.74%; 17/38) (21.05%; 24/
114) without any statistical significance.
Conclusion: Mild or moderate fragmentation may only have an insignificant
effect on CPR and IR at KKIVF. Also, <25% embryo fragmentation is an
adequate criterion for embryo selection.

ALH092
More Usable Embryos Obtained by Using Thermocoin for Culture
Dishes
EB PRASATH1, MLH CHAN1, SKE LOH1

1Reproductive Medicine, KK Women’s and Children’s Hospital, Singapore

Aim: Loss of temperature occurs due to the gap beneath embryo culture
dishes during handling of dishes. Thermocoin, a metal piece, fills the gap
between dish and incubator tray, transfers heat by direct contact and is
expected to recover faster in temperature changes. This retrospective paper
elucidates effect of Thermocoin on proportion of usable embryos.
Methods: Patients (age <35) in first in-vitro fertilisation/intracytoplasmic
sperm injection (IVF/ICSI) attempt between June 2004 and May 2005 and
culture dishes kept with or without Thermocoin in the same incubator were
considered in this analysis. Fertilisation, cleavage, usable embryos and
clinical pregnancy were measured as outcomes. Data were subjected to
Fisher’s exact test for statistical significance.
Results: Patients in the Thermocoin group (age 32.7 ± 2.2) had a significant
increase (P = 0.005) in proportion of usable embryos [134 usable embryos/
144 cleaved (93.1%)] than those without Thermocoin (age 32.2 ± 2.1) [132/
159 (83%)]. Non-significant increase (P = 0.1) was observed between “with
Thermocoin” and “without Thermocoin” groups with respect to fertilisation
[156 2PN/194 injected (80.4%) vs 178/238 (74.8%)], cleavage [144 cleaved/
156 2PN (92.3%) vs 159/178 (89.3%)] and clinical pregnancy per patient [10
pregnancies/18 patients (55.6%) vs 8/26 (30.8%)] rates.
Conclusion: At our centre, more usable embryos were obtained using
Thermocoin although other outcomes improved insignificantly. A larger
prospective study may shed more light on this aspect.

ALH093
Correlation of Embryo Grading to the Survival Rate of Frozen-
thawed Human Intracytoplasmic Sperm Injection Embryos
WHW WONG1, EB PRASATH1, SKE LOH1

1Reproductive Medicine, KK Women’s and Children’s Hospital, Singapore

Aim: At KKIVF, human embryos are scored with a 5-point grading system,
grade-5 being the best. Only embryos with grade-3 and above are considered
transferable and freezable. This paper aims to study the relationship between
embryo grading and thaw-survival rate of frozen day 2 intracytoplasmic
sperm injection (ICSI) embryos.
Methods: Supernumerary embryos are frozen using slow cooling and thawed
by rapid thawing methods. This retrospective study included frozen-thawed
day 2 ICSI embryos (from January 2002 to March 2005) of grades 3 (n = 549),
4 (n = 593) and 5 (n = 53). Outcome measures were percentage of embryos
with partial (>50% cells survival) or full survival (100% cells survival)
and overall frozen-thawed survival rate. Data were subjected to Fisher’s
exact test.
Results: Grade-5 embryos had significantly higher overall frozen-thawed
survival rate (92.5%) as compared with grade-3 (75.8%) but not grade-4
(87.5%). Grade-5 embryos also had significantly higher percentage of fully
surviving embryos (77.4%) as compared to grade-3 (47.7%) and 4 (63.6%).
Grade-4 and 5 had similar overall frozen-thawed survival rate but grade-4 had
significantly fewer partially surviving embryos as compared with grade-3
[23.9% (grade-4); 28.1% (grade-3); 15.1% (grade-5)].
Conclusion: The grade of the embryos appears to have a significant correlation
to the frozen-thawed survival rate. However, the overall survival rate is still
acceptable for all 3 grades. KKIVF will continue with this embryos selection
system for cryopreservation.
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ALH094
An Overview of Interventional Breast Biopsy in the National
Cancer Centre
YF LIEW1, CKK SOR2, JBK KHOO3

1Clinical Departments - Radiation Oncology, 2Diagnostic Radiology,
National Cancer Centre, Singapore, 3Diagnostic Imaging, Singapore

Aim: With the introduction of screening mammography, breast abnormalities
are presented in earlier stage as non-palpable breast lesions. Breast biopsy is
usually performed to distinguished benign lesions from malignancy as well
as to determine the exact nature of these abnormalities. In the past, this was
mainly done by surgical biopsies. In the recent year, less invasive percutaneous
image-guided breast biopsies either using stereotactic or ultrasound guidance
have been increasing used as an alternative technique for the assessment of
these non-palpable breast lesions. The choice of either stereotactic or ultrasound
guidance depends on the visibility of the lesion on mammography or
ultrasound, the facilities available and the ease and comfort of the technique
for the patient.
Results: In the National Cancer Centre, the procedures performed most
commonly are vacuum-assisted biopsy (mammotome), large core needle
biopsy, presurgical hook wire localisation and fine needle aspiration of the
breast.
Conclusion: Through this poster, an overview of the different types of
interventional breast biopsies and their comparison will be discussed.

ALH095
To Improve the Prescription Process at the National Heart
Centre Pharmacy
GN MANICKASWAMI1, ME HWA2, SG HO2, EH OR2, SP SEE2,
SF LIM3

1Pharmacy, National Heart Centre, Singapore, 2Pharmacy, Singapore
General Hospital, Singapore, 3Nursing, National Heart Centre, Singapore

Aim: Our aim is to improve the service to our patients at the NHC Pharmacy.
Being attuned to the needs of our patients, our project aims to improve our
patients’ involvement in the management of their medications, reducing their
healthcare costs and improve waiting times at the pharmacy.
Methods: Part of the problem posing obstacles to the abovementioned aims
not being fulfilled before was the large number of amendments upon
dispensing of prescribed medications. We conducted a survey to determine
the causes for these amendments. Being a QI project, QI tools, like the Cause
and Effect Diagram (to identify causes) and the Tree Diagram (to select ideas
for implementation), were used. Data to determine the number of
amendments were collected. A target of 80% reduction in the number of
amendments was set.
Results: We achieved the set target of 80% reduction in the number of
amendments. A total cost savings of $24,726 per year was achieved. There
was an improvement in the waiting times, especially during peak periods.
Other intangible gains were getting patients to be more involved in managing
their own medication and reducing their healthcare costs.
Conclusion: This study being a joint project involving cross-campus staff of
SGH and NHC proves that with concerted effort we can achieve improvement
in work processes leading to benefits for all parties concerned.

ALH096
Clinical Diagnosis in Image Quality of Ultra-fast T2 Weighted
Sensitivity Encoding (SENSE) Technique Compared to Standard
T2 FSE Sequence
VGE CHUA1, M MOHIT1, T LIM1

1Neuroradiology, National Neuroscience Institute, Singapore

Aim: To evaluate imaging quality and lesion conspicuity using ultra-fast
sensitivity encoding technique compared to standard fast spin echo sequence.
Methods: Two hundred and fifty patients were enrolled in the study. All

studies were done on 3.0 T Philips Intera MR scanner using the following
protocols: T2 FSE (3000/100) and ultra-fast T2 SENSE sequence (10015/80)
with sense factor of 2.5 & 4. One hundred and eighty out of 250 (72%)
patients were studied for suspected stroke. Seventy (28%) patients for tumour
and other pathology. Two radiologists assessed the image quality, lesion
conspicuity and presence of artifacts (motion, susceptibility, and SENSE
artifact), comparing standard T2 FSE to T2 SENSE images.
Result: Average imaging time for ultra-fast sense encoding imaging was
10 s, compared to 122 s for standard T2 FSE: a reduction of 92% of scan time.
Image quality with T2 FSE was better than T2 sense imaging. However, for
restless/uncooperative patients where motion artifact compromised the quality
of T2 FSE, the very fast acquisition time meant that T2 SENSE images were
superior. Aliasing artifacts more apparent when using high sense factor of 4
compared with 2.5. Lesion conspicuity and delectability on T2 SENSE
sequence were comparable to standard T2 FSE.
Conclusion: Ultra-fast T2 weighted sense technique may be useful to replace
T2 FSE in emergency stroke and uncooperative patients, by reducing the
imaging time without loss of diagnostic information. The sense factor of 2.5
showed the best result without the fold-over artifact as compared to higher
sense factor.

ALH097
Sensitivities and Specificities of Various Cut-off Points for Myopia
A CHENG1, HD LUO1, G GAZZARD2, P FOSTER2, A SHANKAR3, D
TAN1, SM SAW3

1Singapore Eye Research Institute, Singapore, 2Institute of Ophthalmology,
United Kingdom, 3COFM, National University of Singapore – Yong Loo Lin
School of Medicine, Singapore

Aim: To determine the association of spherical equivalent (SE) with
uncorrected visual acuity (VA) impairment and the optimal cut-off for
defining myopia.
Methods: A cross-sectional study of 1334 Chinese schoolchildren without
astigmatism or hyperopia (aged 7-9 years) were recruited in the Singapore
Cohort study Of the Risk factors for Myopia (SCORM). Uncorrected
logMAR VA was measured for both eyes. Cycloplegia autorefraction was
performed. SE cut-off points [–0.25 Diopters (D), –0.5D, –0.75D, –1.0D]
were evaluated.
Results: Using different SE cut-off points, the prevalence rates of myopia
varied from 45.8% (SE at least –0.25 D) to 30.7% (SE at least –1.0 D). The
cut-off of at least –0.75 D had a sensitivity and specificity of 90.2% (95% CI,
87.4 to 92.9) and 94.7% (95% CI, 93.2 to 96.2), respectively, to predict visual
impairment defined as uncorrected logMAR VA >0.3 (either eye). The next
best cut-off of –0.5 D had a higher sensitivity (90.2%), but lower specificity
(88.8%). The highest area under the receiver operator curve was found with
–0.75D (0.924). The criteria of –0.25 D and –1.0 D have unacceptably low
specificities (81.2%) and sensitivities (83.7%), respectively.
Conclusion: The cut-off points of –0.5 D and –0.75D in SE refraction are
appropriate for the prediction of uncorrected VA worse than 0.3.

ALH098
A Reminder Surveillance System for Patients with Adenomatous
Colorectal Polyps
TT LOI1, HM QUAH1, P KAVEETHA1, S CHUNG1, CL TANG1

1Colorectal Surgery, Singapore General Hospital, Singapore

Aim: This study is to access the reasons why patient who had previous polyps
did not continue their regular surveillance.
Methods: Reminder letters were sent out in April to June 2005 for all patients
who had colonoscopy done showing one or more polyps since 1992 to 1996.
All returned mails were gathered, data entered and analysed.
Results: Four hundred and ninety-one reminder letters were sent out, of
which only 138 (28%) replied and 31 were undelivered. Out of the 138
patients, 58 (42%) patients requested for follow-up appointments, 31 (22%)
patients claimed that they were not aware of the need for surveillance and 20
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(14%) forgot their appointment date. Also, 8 (6%) patients felt that it was too
troublesome for bowel preparation, 6 (4%) patients worried about pain/
discomfort. Surprisingly, only 5 (3.6%) mentioned that they were not free to
continue surveillance and 6 (4%) who said that it was too expensive.
Conclusion: Sending reminder letters is only partly effective as the degree of
awareness is low. Patient counselling is important to increase awareness and
educate them on the importance of regular surveillance.

ALH099
Alternative Foam Aeroplane Splint for Burns Patients
HS CHIA1, GA CHOWN1, N ANG1, CN TAN1, KC LAI1, XY LIM1, FW
HEE1

1Occupational Therapy, Singapore General Hospital, Singapore

Aim: To design a new shoulder abduction splint, also known as aeroplane
splint (AS), for burns patients that would be: 1) easier to fabricate, 2) less time
consuming, and 3) requires less manpower.
Methods: A team of occupational therapists (OT), therapy assistants and
rehabilitation technician was formed. Through task analysis, material handling
was identified as the root problem. The team decided to use a new design of
AS with use of high-density foam. Subjective and objective results were
measured against the aims by using questionnaires developed by the team.
Data and feedback were gathered from OTs and the burn nurse specialists.
Results: All the objectives were met. Fabrication of the new AS was found
to be easier, requiring one person compared to the previous of 2, and taking
significantly shorter time of ~50 minutes compared to the previous of ~100
minutes. Results on feedback from nurse specialists included simplicity and
significantly shorter time in application. The new AS was also cheaper by
$77.39 based on the calculation of an adult size splint.
Conclusion: The new AS was currently used in the Singapore General
Hospital burn unit. Three sizes (baby, adult and extra large) have been
fabricated. No feedback was gathered from the patients, but as the new AS
was fabricated off the patient, it caused no pain compared to the conventional
one which was fabricated on the patient. In conclusion, the use of high-
density foam with new design of AS was considered to be better than the
conventional one.

ALH100
Atypical Squamous Cells, Cannot Exclude a High-grade
Intraepithelial Lesion (ASC-H) – A Retrospective Review to
Evaluate Diagnostic Features and Accuracy
ST GOH1, SK LIM-TAN1, SH CHEW1

1Pathology, Singapore General Hospital, Singapore

Aim: To evaluate the accuracy and cytomorphologic characteristics of ASC-
H cases diagnosed in the cytology laboratory, SGH with subsequent abnormal
histological biopsy to improve diagnostic quality.
Methods: Computer extraction was performed to retrieve ASC-H cases from
2002 to 2004. 86,333 Pap smears were screened during this period. 0.17%
(n = 146) of our smears were reported as ASC-H. 113 cases were available for
the study. Histological and cytological slides were reviewed.
Result: Of the 113 cases, 30% (n = 34) have histological follow up. 82.4%
(n = 28) revealed HSIL or worse. 2.9% (n = 1) revealed LSIL. 14.7% (n = 5)
revealed no histologic abnormalities. Retrospective review was performed
for the 29 cases with subsequent abnormal histology. 55.2% (n = 16) showed
presence of scattered syncytial aggregates/small sheets of cells with high N/
C ratio, nuclear crowding, nuclear hyperchromasia and irregular nuclear
membrane. 24.1% (n = 7) showed presence of single cells with high N/C ratio,
irregular nuclear membrane and pale chromatin staining. 17.2% (n = 5)
showed presence of atypical parakeratotic cells with marked cellular
pleomorphism. 3.5% (n = 1) showed abnormal cells with enlarged prominent
nucleoli and abundant basophilic cytoplasm.
Conclusion: Our study shows that 82.4% of our ASC-H cases had subsequent
histology of HSIL or worse. Our diagnostic rate of ASC-H is 0.17% which is
comparable with the rates reported elsewhere. Squamous cells with high N/

C ratio, nuclear membrane irregularity, nuclear hyperchromasia and cellular
pleomorphism should be reported as ASC-H when an outright diagnosis of
HSIL or carcinoma is hampered for various reasons. Our results emphasise
the importance that patients with ASC-H be followed up with colposcopy.

ALH101
Employment of Tacrolimus-sparing Regimen in Clinical Renal
Transplantation
HX LOU1, TS LIM2, A VATHSALA2

1Pharmacy, 2Renal Medicine, Singapore General Hospital, Singapore

Aim: This study was performed to document the effects following the
addition of diltiazem (DTZ) (Hebressor®) to the tacrolimus (FK)-dosage
requirements of renal transplant recipients (RTX) receiving FK-based
immunosuppression in clinical practice.
Methods: Twelve stable FK-treated RTXs, without liver dysfunction, were
reviewed. After being maintained on a stable FK dose, DTZ SR 90 mg daily
was initiated. FK dose adjustment was performed to achieve the same target
FK trough levels before and after initiation of DTZ; no FK dose changes were
performed prior to initiation of DTZ. FK doses required to achieve similar
troughs before and after DTZ were compared.
Results: Median and (range) are reported. Following initiation of DTZ SR 90
mg daily, FK dose requirement was significantly reduced [0.17 (0.11-0.26)
vs 0.09 (0.04-0.20) mg/kg/day, pre vs post DTZ, P = 0.00005]. Despite a large
inter-patient FK-sparing effect (range, 5.0% to 76.9%), a reduction of 42.7%
in FK dose was achieved. By study design, trough FK levels were unchanged
before and after addition of DTZ [9.7 (6.0-13.6) vs 10.4 (5.6-15.5) ng/mL, pre
vs post, P = ns). This interaction translated into cost savings of S$8,669 (867-
13,870) per FK-treated RTX each year. Following the addition of DTZ, no
patient developed adverse event attributable to DTZ.
Conclusion: This analysis demonstrates that addition of DTZ 90 mg daily
resulted in significant reduction in FK dose requirement regardless of initial
dose requirement to maintain the same troughs. However, there is considerable
inter-patient variation in reduction in FK dose and dosing needs
individualisation. This pharmacokinetic interaction translates into cost saving
without additional adverse events.

ALH102
Evaluating the Baseline Drug-related Knowledge of Patients on
Oral Hypoglycaemic Agents
AL TOH1, CL QUEK1

1Pharmacy, Singapore General Hospital, Singapore

Aim: Diabetic patients with increased knowledge of self-management have
lower HbA1c. However, a large proportion of diabetics have difficulties in
managing their medicines. Therefore, this project sought to illustrate the
knowledge gaps outpatients had about their oral hypoglycaemic agents
(OHA). The secondary objectives of this project were to identify the predictors
for drug-related knowledge. Patients’ knowledge of hypoglycaemic and
hyperglycaemic events was also audited.
Methods: A survey was conducted on a convenient sample of outpatients
receiving OHA from Singapore General Hospital (SGH) Specialist Outpatient
Clinic pharmacies from October to December 2004.
Results: A total of 103 subjects were interviewed. The mean age, duration of
diabetes and HbA1c of study subjects were 53 years, 12 years and 7.9%,
respectively. Their mean drug-related knowledge score was 3.4 out of a total
score of 6. More than 80% of the study subjects knew the indication and the
dosing instructions for their OHA. However, less than 30% of them knew a
side effect of their OHA. Half of the subjects on sulphonyureas would take
their medicines even if a meal was missed. About a quarter (24%) of the
subjects could not identify a sign of hypoglycaemia and 25% of them did not
know how to manage a hypoglycaemic episode. Age was identified as a
negative predictor for drug-related knowledge.
Conclusion: In view of the knowledge gaps identified in this project,
pharmacists can contribute towards the team management of diabetes mellitus
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through education on hypoglycaemia and the safe use of OHA among the
diabetics.

ALH103
Efficacy of a Short 18-Session Inpatient Rehabilitation Programme
for Chronic Respiratory Diseases
C NG1

1Physiotherapy, Singapore General Hospital, Singapore

Aim: Pulmonary rehabilitation programmes are well-established for improving
exercise capacity and quality of life in patients with chronic lung diseases.
However, our patients find travelling three times a week to an outpatient
facility logistically difficult, especially when assistance of a caregiver is
required, and even exhausting as many depend on expensive public
transportation. A short intensive inpatient programme was hence started to
help these patients, and this study examines its efficacy.
Methods: Fourteen male patients (10 with COPD, 2 with bronchiectasis, 2
with interstitial fibrosis) aged 64.9 ± 10.6 years were recruited over an
11-month period. All patients underwent lung function tests (as tolerated),
6-minute walk test, as well as 3 quality of life questionnaires on admission –
these were repeated on completion of the programme. Each patient underwent
2 sessions of physical therapy daily, for a total of 18 sessions over the 10 to
14 days of hospital stay. Each session consisted of a 5-minute warm-up, 30
to 40 minutes of aerobic exercises, and strengthening exercises using
elasticity-graduated Theraband and free weights.
Results: Paired analysis, with P <0.05 considered significant. Six-minute
walk test and quality of life variables showed significant improvement from
admission to discharge.
Conclusion: We hence conclude that a short 18-session intensive inpatient
pulmonary rehabilitation programme is able to improve 6-minute walk test
distance and quality of life for patients with chronic respiratory diseases.

AMB104
Sigmoid Volvulus: Diagnostic Twists and Turns
L TIAH1, SH GOH1

1Accident and Emergency, Changi General Hospital, Singapore

Aim: To describe the clinical profile of patients with sigmoid volvulus and
highlight the diagnostic difficulties and pitfalls.
Methods: A retrospective descriptive study of patients with sigmoid volvulus
seen in Changi General Hospital over a 5-year period from July 1999 to July
2004.
Results: A total of 28 cases of sigmoid volvulus were identified, of which 16
were male and 12 female. The median age was 74 years. Twenty-seven were
Chinese and 1 was Malay. Only 7 out of 28 patients were from nursing
institutes, while the rest were from their own homes. Eleven were bedridden
and chronic constipation was a problem for 17 patients. Co-existing medical
illnesses, including neuropsychiatric conditions, were common. Abdominal
distension and pain were the most frequent presentations (26 and 21 patients,
respectively). There were 12 patients with constipation and 11 with diarrhoea.
Only 9 had the complete typical triad of abdominal distension, pain and
constipation. The classical coffee-bean sign was identified in 9 out of 26
initial plain abdominal radiographs done at the emergency department and a
further 11 were diagnosed only after review by the surgical team in the ward.
Another 4 were identified only after computed tomography scan of the
abdomen and pelvis. The remaining 2 cases were diagnosed intraoperatively
after undergoing emergency laparotomy.
Conclusion: As our aged population continues to grow, sigmoid volvulus
may be more commonly encountered. A high index of suspicion should be
maintained and pitfalls avoided so as to prevent delay in diagnosis and
treatment.

AMB105
Histological Findings in Women with Atypical Endometrial Cells
Detected on Cervical Smear
SH CHEW1

1Laboratory, KK Women’s & Children’s Hospital, Singapore

Aim: To determine if the finding of atypical endometrial cells in a cervical
smear predicts a significant lesion in the uterus.
Methods: Eighty-seven cervical smears diagnosed as atypical endometrial
cells were identified from January 2002 to December 2004. Twenty-six cases
had no follow-up histology of endometrium and were excluded from further
review. Histological findings subsequent to the index smear were tabulated.
Results: Sixty-one cases were included. Thirty women (49%) had a
malignancy: endometrial adenocarcinoma (25), malignant mixed Müllerian
tumour (3), cervical adenocarcinoma (1) and poorly differentiated carcinoma
in the pelvis (1). Nineteen cases (31%) had normal histology. The remainder
had the following findings: complex atypical endometrial hyperplasia (1),
benign endometrial polyp (5), disordered proliferative endometrium (1),
chronic endometritis (1), pyometra (1), hormonal effect (2) and insufficient
endometrium for evaluation (1). Twenty-two of 39 (56%) women >50 years
old had a malignancy. Eight of 22 (36%) women <49 years old had a
malignancy; all 8 were over age 40. Twenty-five cases were reported as
“atypical endometrial cells, favour neoplasia”. Twenty-one (84%) were
found to have malignant disease. Among 20 women aged 50 years or older,
16 (80%) had malignant disease. The remaining 5 smears were in women 49
years or younger, and all (100%) had a malignancy.
Conclusion: About half the women with atypical endometrial cells detected
on cervical smear harboured a uterine malignancy. A further 15% had
benign endometrial pathology. The subset of “atypical endometrial cells,
favour neoplasia” is predictive of malignancy, especially in women under
50 years old.

AMB106
Imaging of Osteo-odonto-keratoprosthesis Surgery:
Stages 1 and 2
K SHEAH1, LL CHAN2, J THENG3, A TAY4, W LIM2, D TAN3

1Oncologic Imaging, National Cancer Centre, Singapore, 2Diagnostic
Radiology, Singapore General Hospital, Singapore, 3Cataract and
Comprehensive Ophthalmology Service, Singapore National Eye Centre,
Singapore, 4Oral and Maxillofacial Surgery, National Dental Centre,
Singapore

Aim: To demonstrate the radiological assessment of osteo-odonto-
keratoprosthesis surgery.
Methods: Osteo-odonto-keratoprosthesis surgery is a sight-restoration
procedure undertaken for patients with refractory corneal blindness. It is a
relatively new procedure in Asia and was first performed at our institution in
July 2004. The operation was divided into 2 stages spaced about 4 months
apart. Stage 1 involved the harvesting of a suitable tooth for prosthesis
formation, preparation of an implant mucosal pocket and ocular resurfacing
with buccal mucosa. Stage 2 involved the implantation of the keratoprosthesis
onto the neo-ocular surface. Using a 16-slice multidetector computed
tomography (MDCT) (Somatom Sensation 16, Siemens, Forchheim,
Germany), we evaluated the face for complications from stage 1, specifically
for the formation of abscess collections at the operative sites of the maxilla/
mandible, ocular surface and mucosal implant pocket. Stage 2 MDCT
evaluation was essential to obtain baseline dimensions of the implanted
keratoprosthesis. This was required because of the potential for keratoprosthesis
resorption over time, leading to tilting and loss of vision. The 3-dimensional
measurements are also augmented with a optical cylinder/optic nerve angle.
We used a single reader at fixed window widths and levels from the baseline.
Results: Measurement of the osteoodonto lamina on CT in axial plane and
with 3-dimensional reconstruction is important as a baseline for subsequent
follow-up to look for prosthesis resorption. This will be demonstrated in the
pictorial review. There was no significant postoperative collection identified.
Conclusion: The pictorial review will demonstrate the use of CT in the
evaluation of a novel sight restoration procedure.

WITHDRAWN
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AMB107
N-terminal Pro-brain Natriuretic Peptide — Is the Recommended
Cutoff Value Relevant for Local Population?
B KWOK1, CP YEO2, SF LIANG3, ZL LIN3, E JACOB2

1Cardiology, National Heart Centre, Singapore, 2Pathology, Singapore
General Hospital, Singapore, 3Cardiac Laboratory, National Heart Centre,
Singapore

Aim: The N-terminal pro-brain natriuretic peptide (NT-proBNP) cutoff
value of 125 µg/mL has been recommended for use in detecting left
ventricular dysfunction (LVD). This study aims to verify this cutoff value in
our local Singaporean population.
Methods: Stable outpatients presenting for echocardiography at the National
Heart Centre were invited to participate if their echocardiographic images
were optimal. Exclusion criteria included chronic renal failure, atrial
fibrillation, recent myocardial infarction, previous cardiac surgery, bradycardia
(<60 beats per minute) and tachycardia (>100 beats per minute).
Echocardiography were performed in the usual manner and a sample of blood
is obtained immediately after the echocardiographic study. Quantitation of
NT-proBNP in serum was performed by the Elecsys NT-proBNP
electrochemiluminescence immunoassay.
Results: Seventy-five patients were enrolled in the study, of which 50 were
males. Mean age was 48 ± 30 years. Eighteen patients (24%) had left
ventricular dysfunction (LVEF 41 ± 16 %). Using the cutoff value of 125
µg/mL, the area under the receiver operating characteristic curve was 0.85.
The corresponding sensitivity was 72%, specificity 91%, with positive
predictive value of 72% and negative predictive value of 91%.
Conclusion: NT-proBNP has similar predictive values in our local outpatient
population as compared to published studies in Western countries. Therefore
this test, using the recommended cutoff at 125 µg/mL, may be useful in the
management of patients with suspected heart failure in a non-emergency
clinical setting.

AMB108
Ultrafast High Field Contrast Enhanced Magnetic Resonance
Angiography Assessment of Cerebral Arteriovenous
Malformations
YY SITOH1, W LEE1, V CHUA1, SM CHNG1, F HUI1

1Neuroradiology, National Neuroscience Institute, Singapore

Aim: High field 3 tesla (3T) magnetic resonance (MR) scanners have superior
signal-to-noise ratio and better resolution compared to lower field strength
systems. Our aim was to evaluate the clinical utility of ultrafast keyhole
contrast-enhanced (CE) MR angiography (MRA) at 3T for the morphologic
evaluation of cerebral arteriovenous malformations (AVMs).
Methods: Six patients with cerebral AVMs had ultrafast keyhole CE-MRA
performed as part of their MR imaging workup. All had catheter digital
subtraction angiography (DSA) as the gold standard for evaluation of the
AVM angioarchitecture. Two experienced neuroradiologists independently
assessed both techniques with attention to the feeding arteries, nidus and
venous drainage patterns.
Results: Ultrafast keyhole CE-MRA detected all AVMs seen on DSA. The
main feeding arteries and venous drainage patterns were clearly discerned in
CE-MRA while nidus delineation was superior at DSA. Anatomic information
from volumetric high-resolution MR sequences provided complementary
data to the dynamic flow information on CE-MRA, especially for nidus
evaluation.
Conclusion: Ultrafast keyhole CE-MRA is a promising emerging technique
for the non-invasive clinical evaluation of AVMs, especially for treatment
planning and follow-up. The main limitation is that of low spatial resolution
at the used time resolution compared to DSA.

AMB109
Renal Artery Stenting Using the Express SD Stent
BC CHING1, KH TAY2, BS TAN1, A HTOO1, RHG LO1, A SIKANDER1,
S BANGOY1

1Diagnostic Radiology, Singapore General Hospital, Singapore, 2Dietetics
and Nutrition Services, Singapore General Hospital, Singapore

Aim: To report our early experience of renal artery stenting using the Boston
Scientific Express SD stent.
Methods: We retrospectively reviewed 15 patients (7males, 8 females; mean
age: 65 years) who underwent renal artery stenting using the Express SD stent.
All patients had documented renal artery stenoses based on noninvasive
imaging prior to stenting. Indications for stenting included uncontrolled
hypertension (n = 3), renal preservation (n = 2), or both (n = 10). In all patients,
the femoral approach through a 7F guiding catheter over a 0.018 Thruway
guidewire. Predilatation was routinely performed with a Gazelle balloon. The
patients were followed up clinically and with renal doppler scans (mean
follow-up period 3.2 months; range, 1 week to 9 months).
Results: The renal artery stenoses were successfully crossed and stented in
all patients. One patient had acute thrombosis of the renal artery immediately
post-stenting and went into acute renal failure. He also had trash feet from
cholesterol embolisation. Another patient developed pseudoaneurysm at the
groin puncture site 1 week post-procedure which was successfully treated
with ultrasound-guided thrombin injection. Thirteen patients had improved
or stable blood pressure (BP) control or serum creatinine. One patient had
worsened BP control and serum creatinine level, while another had worsened
BP control but improved serum creatinine level. All stents were patent on
follow-up renal doppler studies.
Conclusion: Renal artery stenting with the Express SD stent system is safe
and technically straight forward. The majority of patients had improved or
stable BP control and serum creatinine levels post-stenting.

AMB110
Transcatheter Embolisation of Renal Angiomyolipomas Using
Absolute Alcohol — The Singapore General Hospital Experience
LR CHONG1, KH TAY1, A HTOO1, R LO1, BK NG1, BS TAN1, KT FOO2

1Diagnostic Radiology, 2Urology, Singapore General Hospital, Singapore

Aim: Renal angiomyolipomas are rare benign harmatomatous lesions. Fifteen
per cent of tumours bleed spontaneously, of which up to 30% present in
shock. This study aims to establish the efficacy and safety of transcatheter
embolisation using absolute alcohol in controlling acute haemorrhage,
preventing recurrent haemorrhage, reducing tumour size and preserving
normal renal parenchyma.
Methods: Fourteen patients were treated over an 11-year period, with mean
tumour size of 9.6 cm (range, 3 to 22 cm). Indications include acute/recent
haemorrhage in 6 patients, flank pain in 2 patient and prophylaxis (size
greater than 4 cm) in 5 patients. Preliminary computed tomography and renal
angiogram were performed, followed by selective catheterisation and injection
with absolute alcohol mixed with lipiodol. All patients received prophylactic
antibiotics.
Results: There was 100% technical success, with total volume of alcohol
injected between 0.5 and 9 ml (mean: 5 ml). Total eradication of tumour
vascularity was achieved in 13 patients, with 1 patient requiring repeat
embolisation during same admission due to large tumour size. No procedural
complications were encountered. Post-embolisation syndrome was found in
7 patients, manifesting as fever lasting 2 to 7 days. Follow-up period ranged
from 2 to 64 months (mean: 23 months). No further episodes of haemorrhage
were documented in any patient. One patient underwent nephrectomy due to
concern for underlying malignancy.
Conclusion: Transcatheter embolisation of renal angiomyolipomas with
absolute alcohol is safe, well tolerated, effective in controlling acute
haemorrhage, preventing recurrent haemorrhage and reducing tumour size.
Elective/prophylactic embolisation should be considered for tumours greater
than 4 cm.
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AMB111
Dynamic Computed Tomography Angiogram in the Diagnosis of
Popliteal Artery Entrapment Syndrome
KH TAY1, TC HOWE1, BS TAN1, SG TAN2, M SEBASTIAN2

1Diagnostic Radiology, 2General Surgery, Singapore General Hospital,
Singapore

Aim: To describe the imaging protocol and findings of dynamic computed
tomography (CT) angiogram (CTA) in the evaluation of popliteal artery
entrapment syndrome (PAES).
Methods: Eleven patients (8M:3F, mean age of 37 years) were referred for
dynamic CTA to exclude PAES. CTAs of the popliteal arteries were obtained
twice with the same IV contrast bolus, once with the patient’s feet in the
neutral position and the other with the patient’s feet in active plantar flexion.
PAES is diagnosed when the popliteal artery is more than 75% stenosed on
the plantar flexed images but non stenosed on the neutral images.
Results: There were 7 patients with positive scans. Five patients had bilateral
PAES; 2 patients had unilateral PAES, 1 of whom had thrombosis of the
contralateral popliteal artery. Three of the 7 patients underwent surgery in
which PAES was confirmed; 1 patient had a repeat CTA post-surgery
showing resolution of PAES.
Conclusion: Dynamic CT angiogram of the popliteal arteries is a safe and
non-invasive test which can potentially replace dynamic catheter angiography
for the evaluation of PAES. The non-invasive nature of the test makes it an
ideal screening tool for the condition.

AMB112
The Use of Cardiac Markers in Emergency Department 6 Hour
Chest Pain Evaluation (ACTION) Protocol
SH LIM1, V ANANTHARAMAN1, SL YO2, T CHUA2, MEH ONG1, C
RABIND1, E JACOB3

1Emergency Medicine, Singapore General Hospital, Singapore, 2Cardiology,
National Heart Centre, Singapore, 3Pathology, Singapore General Hospital,
Singapore

Aim: To study the sensitivity and specificity of the various cardiac markers
in predicting adverse cardiac events (ACE).
Methods: Patients aged >25 years, presenting to the Emergency Department
with chest pain suggestive of acute coronary syndrome (ACS) with a 12-lead
ECG non-diagnostic for myocardial ischemia or infarction. Intervention:
ECG and blood test for myoglobin, creatinine kinase (CK)-MB mass and
troponin T (TnT) were done at 0, 3 and 6 hours after arrival. If the patient was
not admitted after 6 hours of negative evaluation and in the study group, he
underwent a stress tetrofosmin scan. If the stress tetrofosmin scan was
positive, the patient was admitted. In the control group, patients with high or
moderate risk for coronary artery disease were admitted. Patients were
followed up at 1 year for cardiac death, ventricular fibrillation and myocardial
infarction.
Results: The optimal cutoff values of TnT or CK-MB for detecting 1 year
ACE were 0.02 µg/L and 6 µg/L, respectively. Patients who had 6 hours TnT
>0.02 or CK-MB >6 were 188.84 times (OR = 188.84; 95% CI, 46.60 to
765.80) or 112.32 times (OR = 112.3; 95% CI, 32.24 to 368.52) more likely
to experience 1 year ACE. Forty-one per cent of patients with positive TnT
but negative CK-MB had ACE within 1 year compared with only 6.7% of
those who had negative TnT but positive CKMB.
Conclusion: TnT is the most important marker to predict ACE. The additional
of CKMB to TnT did not improve diagnostic accuracy.

AMB113
Nephrotoxicity Associated with Acute Paracetamol Overdose: A
Case Report and Review of the Literature
CS LOH1, PONAMPALAM R1

1Emergency Medicine, Singapore General Hospital, Singapore

Aim: To describe the clinical presentation of nephrotoxicity with acute

paracetamol overdose in a low-risk patient, and to discuss the literature on
paracetamol-induced nephrotoxicity.
Case Report: A 29-year-old Chinese man weighing 65 kg presented to
hospital 10 hours after ingesting 30 g of paracetamol (462 mg/kg body
weight). He had no known risk factors for hepatotoxicity and was started on
intravenous N-acetylcysteine (NAC) empirically. The blood paracetamol
level was 145 µg/mL at 10 hours post-ingestion, which was above the
treatment line on the Rumack nomogram. Hence, the NAC regime was
continued till completion. Aspartate aminotransferase and alanine
aminotransferase levels rose to a maximum of 6278 U/L and >12,000 U/L,
respectively, 4 days post-ingestion. Liver function subsequently improved,
but the patient’s renal function deteriorated. Serum creatinine level was
normal on day 3, but rose to a maximum of 455 mmol/L on day 8; it gradually
declined without the need for dialysis. The patient was lost to follow-up
subsequently.
Discussion: Factors known to predispose to hepatotoxicity include alcoholism,
malnourishment, and use of liver enzyme-inducing medications. Little is
known of the risk factors for nephrotoxicity, which may occur with or without
concurrent liver damage suggesting possible primary toxic effects on the
kidney. NAC is known to decrease hepatotoxicity. The usefulness of NAC to
reduce nephrotoxicity has not been investigated. However, the use of NAC
in this case may have prevented the progression to liver failure and reduced
the severity of the nephrotoxic effects.
Conclusion: In addition to hepatotoxicity, the clinical significance of
nephrotoxicity in paracetamol overdose, and the importance of monitoring
renal function while caring for such patients, must be recognised.

AMB114
A Case of Severe Adverse Reaction to Nif-Ten (Atenolol 50 mg
and Nifedipine SR 20 mg) and a Review of the Literature
CS LOH1, PONAMPALAM R1

1Emergency Medicine, Singapore General Hospital, Singapore

Aim: To describe a serious adverse reaction after a single first dose of Nif-
Ten (combination of atenolol 50 mg and nifedipine 20 mg sustained-release
formulation).
Case Report: A 41-year-old Chinese man with a history of Ebstein anomaly
was given Nif-Ten for hypertension. After taking 1 dose, he became dizzy and
near syncopal within 30 minutes. He presented to hospital with a pulse of 42
beats/minute and blood pressure of 78/48 mm Hg. Treatment with intravenous
atropine and dopamine normalised his pulse and blood pressure to 87 beats/
minute and 121/54 mm Hg, respectively. Laboratory investigations including
full blood counts, electrolytes and cardiac enzymes were noted to be normal.
He was admitted to a high dependency ward for monitoring and discharged
well 1 day later.
Discussion: When nifedipine and atenolol are used in combination, greater
antihypertensive efficacy is achieved with fewer side effects as lower dosages
are used. Common adverse reactions to nifedipine result from its vasodilating
action on vascular smooth muscle and include dizziness, flushing, and
headache. Dose-related hypotension is usually mild to moderate and well
tolerated. Bradycardia and hypotension occurs in up to 10% of patients on
atenolol. A combination of these 2 drugs can increase the risk of severe
hypotension. To the best of our knowledge, this is the first case report of
profound hypotension and bradycardia after a first dose of Nif-Ten.
Conclusion: A combination of atenolol and nifedipine can cause profound
hypotension and bradycardia. Physicians and pharmacists are advised to be
aware that this adverse reaction can be seen after the first dose and hence
should take the necessary precautions in informing their patients.

AMB115
Comparison of Full Blood Count Parameters Using Capillary
and Venous Samples in Patients Presenting to the Emergency
Department
PONAMPALAM R1, SCMC FOOK2, C RABIND1, JMH LEE1, SC TAN1

1Emergency Medicine, 2Clinical Research, Singapore General Hospital,
Singapore
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Aim: The aim of this study is to determine the accuracy and speed of full blood
count analysis using capillary blood from a finger prick analysed at point of
care compared to a conventional venous blood sample analysed in the
hospital laboratory.
Methods: Patients presenting to the Emergency Department requiring a full
blood count analysis were eligible. Attending physicians obtained a venous
and capillary sample of the patient’s blood simultaneously after obtaining
consent. Analysis of the capillary sample was carried out immediately at point
of care (C parameters). The venous blood sample was, as in everyday practice,
dispatched to the hospital laboratory for analysis (V parameters). Data
Analysis: The following outcome measures were analysed: 1) accuracy of
blood parameters white cell count (WBC), haemoglobin (Hb), platelets (Plt)
comparing C against V; 2) turnaround times for results from capillary versus
conventional laboratory analysis.
Results: A total of 378 patients were recruited. Significantly larger deviation
from V parameters as compared to C parameters was found for Plt (range,
–84 to +76 thousand, SD 31.3 thousand, P <0.0005) and Hb (range, –1.9 to
0.9 grams, SD 0.5 grams, P <0.0005). The deviations for WBC were not
significant. The mean (SD) turnaround time for the laboratory samples was
70.2 (SD 33.6) minutes compared to 4.5 (SD 0.7) minutes for the capillary
samples (P <0.0005).
Conclusion: Analysis of capillary blood samples for full blood count
parameters is a fairly reliable screening test with the following benefits: 1) it
is a convenient, technically simple and minimally invasive testing method
with fast turnaround times; 2) it assists the physician in making a rapid
assessment and diagnosis at point of care.

AMB116
Hypoglycaemia and Acute Abdomen Associated with Ginseng —
A Case Report
CEM TEE1, PONAMPALAM R1

1Emergency Medicine, Singapore General Hospital, Singapore

Aim: We report a patient with hypoglycaemia and acute abdomen associated
with the use of ginseng.
Case Report: A 66-year-old Chinese female was admitted via our hospital’s
emergency department for hypoglycaemia. She had been lethargic for a day
prior to admission and diaphoretic since that afternoon, complaining of vague
chest and abdominal discomfort. She was noted to be afebrile with stable vital
signs. She had depressed consciousness (Glasgow Coma Scale 9), pupils were
equal and reactive, and she was moving all 4 limbs equally. She was
hypoglycaemic (random blood sugar 0.7 mmol/L, confirmed with laboratory
level 0.4 mmol/L). Treatment with bolus intravenous dextrose 50% led to full
recovery of consciousness. The patient had a history of diabetes mellitus,
hypertension, hyperlipidaemia, ischaemic heart disease, laparotomy for
diverticular disease 2 years ago, and appendicectomy 20 years ago. She had
no recent changes in medications, doses or diet except for recent ingestion of
ginseng root the afternoon prior to hospital admission. The exact preparation
and amount ingested was unknown. The patient’s abdominal pain
persisted, resulting in a laporatomy; no significant pathology was found.
Unfortunately, her condition deteriorated, resulting in multi-organ failure
and death 6 days later.
Conclusion: Ginseng may have contributed to this patient’s hypoglycaemia
and acute abdominal distress, taking into consideration the temporal relation.
A review of the literature showed no reports of ginseng-induced hypoglycaemia.
However, research has shown the glucose-lowering properties of ginseng,
suggesting a possible aetiology for the hypoglycaemia in this patient.
Gastrointestinal symptoms associated with ginseng have been reported
sporadically, manifesting as diarrhoea, epigastralgia and digestion problems.
However, there were no reports of acute abdominal findings requiring a
laparotomy associated with its use.

AMB117
[188Re(CO)3]-Lipophilic Chelates for Internal Radiation Therapy
of Hepatocellular Carcinoma
MM SAW1, FX SUNDRAM1, TSA HOR2, R ALBERTO3

1Nuclear Medicine, Singapore General Hospital, Singapore, 2Chemistry
Department, National University of Singapore, Singapore, 3Institute Of
Inorganic Chemistry, University of Zurich, Switzerland

Aim: Hepatocellular carcinoma (HCC) is one of the 10 most common
tumours in the world. Internal radiation therapy has been used extensively in
the management of HCC. Lipiodol, a radiographic contrast medium, when
injected through hepatic artery, accumulates in liver cancer cells. The
Lipiodol analogue, octadecane, could be regarded as a Lipiodol-mimic
bioactive molecule. 186/188Rhenium is gaining prominence as the main
therapeutic radionuclide by virtue of distinctive radio-physical properties
and easy availability. Recently, a water- and air-stable organometallic aqua
complex [Re(OH2)3(CO)3]+ has proven to be a versatile synthon.
Methods: Different bidentate and tridentate ligands containing long chain
hydrocarbon in a side chain were synthesised and coordinated to fac-
[M(CO)3]+ core (M = 99mTc, 186Re or 188Re) with different labelling
approaches. A new “[2+1B] mixed-ligand approach” was also used to
synthesise [Re(CO)3(2+1B)] complexes. There is only 1 example in direct
labelling of Lipiodol with 188Re. We have highlighted the simple, feasible
and efficient methods for direct covalent bonding of [Re(CO)3] complex with
Lipiodol. Biodistribution of fac-[188Re(OH2)3(CO)3]+ and biodistribution
of Re analogue [99mTc(CO)3]-lipophilic chelates in Sprague-Dawley rats
were studied as prerequisites for future clinical application.
Results: Biodistribution studies of [99mTc(CO)3]-lipophilic chelates showed
that complexes are well retained in the liver and the biodistribution patterns
are comparable to other reported radiolabelled Lipiodol complexes.
Conclusion: We have developed a new class of [188(Re(CO)3]-based
radiopharmaceuticals for internal radiation therapy of hepatocellular
carcinoma. An efficient method for direct labelling of cytoxic agents
(radioisotopes or chemotherapeutic agents) has also been developed.

AMB118
Role of Beta-Catenin and p27 in Colorectal Cancer: Correlation
with Pathologic Parameters
CYP CHAU1, WM YAP1, PH TAN1, PY CHEAH2, KW EU2, BH BAY3

1Pathology, 2Colorectal Surgery, Singapore General Hospital, Singapore,
3Anatomy, National University of Singapore – Yong Loo Lin School of
Medicine, Singapore

Aim: p27 is a cell cycle inhibitor whose expression is shown to be a predictor
of poor prognosis in cancers, while beta-catenin is a proto-oncogene believed
to be involved in colorectal carcinogenesis. We aim to study protein expression
of p27 and beta-catenin in a local series of colorectal cancers, and correlate
the findings with conventional pathologic parameters.
Methods: Three hundred and thirty-four patients with colorectal cancer
diagnosed at the Department of Pathology, Singapore General Hospital were
reviewed histologically and immunohistochemistry for p27 and beta-catenin
using the streptavidin-biotin method was performed. Scoring was
accomplished by a summation of both the intensity score (0, 1, 2 and 3 for nil,
weak, moderate and strong staining, respectively) of staining, and proportion
(1, 2 and 3 for <1/3, 1/3 to 2/3, and >2/3, respectively) of cells stained. Scores
above 4 and 5 are considered high expression for p27 and beta-catenin,
respectively. Statistical analysis utilised the student’s chi-square test, with a
P value of <0.05 indicating a statistically significant result.
Results: One hundred and fifty-six women and 175 men were included
(unknown in 3 individuals), with ages ranging from 30 years to 92 years.
There was no statistically significant correlation of p27 and beta-catenin with
age and conventional pathologic parameters. p27 and beta-catenin
immunostaining results were associated with each other; while low protein
expression of p27 was correlated with a higher likelihood of nodal metastases.
No association of either marker was discovered with recurrence.
Conclusion: There may be a relationship between p27 and beta-catenin
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protein expression in colorectal cancer in Singapore patients. The presence
of nodal metastases in cases with diminished p27 immunostaining suggests
a potential role in tumour progression and vascular invasion.

AMB119
Uncommon Elevated Zinc Levels in Cases for Investigation
CW LAM1, D MENON1

1Pathology, Singapore General Hospital, Singapore

Aim: A series of abnormally high levels of zinc were obtained paticularly
from 1 general hospital. No symptoms or signs were elicited from the patients,
thereby prompting the Department to investigate the cause.
Methods: Requests for serum zinc analysis are received in the form of
separator gel tubes. Because of the infrequent requests, zinc analysis is done
as batch testing once a week. We designed a study to look into the possibility
of the separator gel tube or the stopper as potential sources of contamination
and, if true, the amount and rate of zinc leaching over a period of time. The
study consists of 2 pooled serums and de-ionised water as control in the
separator gel tubes, non-gel plain tubes and specially treated trace metal-free
tubes. The tubes with different contents were prepared together and run on
consecutive days. The analysis was performed using the atomic absorption
spectrophotometry.
Results: All the tubes with pooled serum showed elevated zinc levels with the
separator gel tubes having the highest level, followed by non-gel plain tubes
and trace metal-free tubes. The result took into account that our pooled serum
was collected from separator gel tubes. Analysis with de-ionised water
showed that separator gel tubes have significantly higher zinc levels compared
to non-gel plain tubes and trace metal-free tubes. In addition, zinc levels are
noted to be higher in tubes that were inverted, suggesting the stopper also
contribute to the contamination.
Conclusion: Separator gel tubes are not suitable for zinc analysis and should
be replaced with trace metal-free tubes immediately.

AMB120
Evaluation of the Beckman Coulter UniCel DxI 800 Access
Immunoassay System
CW LAM1, KP SOH1, SF LIM1

1Pathology, Singapore General Hospital, Singapore

Aim: The purpose of this study was to evaluate the Beckman Coulter UniCel
DxI 800 for linearity, analytical sensitivity and imprecision for selected
chemistries under routine laboratory conditions. We also compared the DxI
800 against another immunoassay analyser, the Roche Elecsys 2010.
Methods: The chemistries of ferritin, folate and vitamin B12 are evaluated.
The within-run (n = 21) and between-day (n = 10) imprecision was determined
by the use of 3 levels of independent commercial control material (Biorad
Lyphochek). Between-day imprecision study was performed over 21 days.
The analytical sensitivity was established using the (Beckman Coulter)
QMIT Method. Linearity was determined by the appropriate dilution of
calibrators.
Results: The within-run and between-day imprecision was good for all tested
parameters. The obtained values of % CV in sequence for levels 1 to 3 are
(4.28, 2.89, 3.33), (10.71, 3.98, 2.56) and (4.65, 4.97, 8.63) for ferritin, folate
and vitamin B12, respectively. The between-day % CV are (5.33, 4.18, 4.52),
(7.30, 8.32, 4.54) and (4.10, 3.38, 2.99) likewise. The analytical sensitivities
are 0.07 ng/mL, 1.66 nmol/L and 4.5 pmol/L. The % recovery averaged at 97,
104 and 105 correspondingly. Comparison analysis revealed an agreeable
correlation between the DxI 800 and the Elecsys 2010 (n = 50) with no
significant deviation from linearity. The obtained slopes are 0.878, 0.912,
0.745 with R2 values of 0.87, 0.88 and 0.87 in the order above.
Conclusion: The Beckman Coulter UniCel DxI 800 is a precise, fast and
user-friendly analyser and was shown to have acceptable performance for the
evaluated assays. The DxI 800 also compared well to the Elecsys 2010, a
commonly used immunoassay analyser worldwide.

AMB121
Trisomy 8 Demonstrated in a Case of Chronic Lymphocytic
Leukaemia
LC LAU1, SK KEE1, SL TIEN2, MBC KOH2

1Pathology, 2Haematology, Singapore General Hospital, Singapore

Aim: A rare cytogenetic finding was demonstrated in a case of chronic
lymphocytic leukaemia (CLL).
Methods: 1) Flow cytometry was done on bone marrow and blood specimen.
2) Cytogenetic analysis was carried out on bone marrow and lymphoid cells
from peripheral blood using standard G-banding technique.
Results: Bone marrow flow cytometry carried out 3 year ago expressed
CD19, CD20, CD5, CD23 and SMIG with clonality in the kappa chain. CD5
and CD19 co-expression was demonstrated. A diagnosis of chronic
lymphocytic leukaemia was made. Cytogenetic analysis carried out on
overnight and direct cultures that were set up without stimulation showed a
normal karyotype. The patient was recently re-admitted and flow cytometry
on blood detected 26% of clonal B cells. They expressed CD5 and CD19 and
weak CD23+ with kappa chain restriction. CD79b and FMC-7 were both
negative. This was consistent with the continued presence of circulation
clonal B-lymphocytes. Cytogenetic analysis done on peripheral blood
stimulated with B cell mitogen demonstrated two cells with trisomy 8.
Conclusion: The most frequent abnormality in B-CLL, found in 1/3 of the
abnormal cases, is trisomy 12. Deletion of 13q14 is the most frequent
structural aberration found in B-CLL, followed by 14q32 band rearrangements.
Alterations of chromosomes 11, 6, 18, 3, 17 and 8 were less frequently
observed. Trisomy 8 is the most frequent isolated abnormality found in acute
myeloid leukaemia and myelodysplastic syndrome, but trisomy 8 as the sole
abnormality in CLL is a very rare finding. The significance of trisomy 8 in
CLL remains to be seen.

AMB122
Multicolour Fluorescence In Situ Hybridisation (M-FISH): A
Useful Tool in Defining Complex Chromosomal Rearrangement
in a Case of Acute Promyelocytic Leukaemia
TH LIM1, A LIM1, F LIAW1, SL TIEN2

1Pathology, 2Haematology, Singapore General Hospital, Singapore

Aim: To elucidate and define an acute promyelocytic leukaemia (APL) case
with complex karyotype using multicolour fluorescence in situ hybridisation
(M-FISH).
Methods: A 63-year-old Chinese male had a total white cell count of 1.43 x
109/L and platelet count of 15 x 109/L. Bone marrow aspirate was hypercellular
with 2% blast and 89% promyelocytes. A diagnosis of APL was made.
Conventional karyotyping, FISH using PML/RARA dual fusion probes and
M-FISH were performed on bone marrow cells.
Results: Cytogenetics revealed a 46, XY, add(3)(q11.2), add(10)(q11.2),
der(15)t(15;17) (q22;q21),-17, add(17)(q21), +mar[10]/ 46, XY[10]
karyotype. Interphase FISH using PML/RARA probes showed 62% of 200
nuclei with a 3 fusion, 1 red and 1 green signal pattern (3F1R1G), while 25%
had a 2F1R1G pattern. Metaphase FISH showed that one PML/RARA fusion
signal was on the der(15) and the other two fusion signals were on the marker
chromosome. M-FISH analysis revealed that the marker chromosome was an
ider(17)(q10)t(15;17)(q22;q21). Additional structural rearrangements include
a reciprocal translocation between chromosomes 10 and 17, and an interstitial
deletion of chromosome 3. A metaphase with t(15;17) as the sole abnormality
was also detected with M-FISH. This minor cell line is conceivably the
stemline from which the major cell line with the complex chromosomal
rearrangements evolved.
Conclusion: M-FISH is useful in defining and elucidating complex karyotypes
in neoplastic disorders by unveiling significant chromosomal abnormalities
that contribute to disease progression that might otherwise be missed. The
presence of complex rearrangements indicates secondary genomic changes
that are pathogenetically important in disease development. Nevertheless, the
establishment of PML/RARA fusion gene is also important as the fusion
transcript mediates positive response to all-trans retinoic acid.
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AMB123
Detection of Urothelial Carcinoma by Fluourescence In Situ
Hybridisation
AST LIM1, TH LIM1, KO LAU2, PH TAN1, SL TIEN3

1Pathology, 2Urology, 3Haematology, Singapore General Hospital, Singapore

Aim: To study the feasibility of employing fluorescence in situ hybridisation
(FISH) assays in the detection of urothelial carcinoma (UC).
Methods: Sixteen voided urine samples were assayed from 15 patients from
the Urology Centre, Singapore General Hospital. The samples were split for
cytology and FISH assays. The patients also underwent cystoscopy for
histology studies. A FISH assay using the Vysis® UroVysion Bladder
Recurrence Kit, comprising a panel of α-satellite probes for chromosomes 3,
7, and 17, and a locus specific identifier for 9p21, was performed on each
sample. Each probe was labelled with a different fluorophore. Assessments
were made under fluorescence microscopy. Test results were considered
positive if >4 cells had gains of >2 chromosomes, or there was homozygous
loss of 9p21 in >12 cells. Samples with >10 tetraploid cells were also
considered positive.
Results: FISH had a sensitivity of 72.7% when compared to cytoscopy, and
a specificity of 40%. The overall test agreement was 62.7%. When compared
to cytology, the sensitivity of the FISH result was 77.8% and the specificity
was 66.7%.
Conclusion: While there was a high degree of correlation in the sensitivity
between cytoscopy, cytology and FISH, the false positive rate obtained was
quite high with FISH (60%). The disparity may be the result of a combination
of inexperience on the part of the assessors and the assay limitations.
Certainly, this preliminary study highlights the need for further comparative
studies with cystoscopy and cytology before this test can be considered a
viable routine screening assay for UC.

AMB124
Acute Lymphoblastic Leukaemia with a Cryptic T(6;14)
Rearrangement: A Case Report
LE LOO1, YW YEE1, SL TIEN2

1Pathology, 2Haematology, Singapore General Hospital, Singapore

Aim: To present a rare case of acute lymphoblastic leukaemia (ALL) with a
cryptic t(6;14) rearrangement.
Methods: Cytogenetic studies were performed on bone marrow cells using
G-banding technique. Adjunct fluorescence in situ hybridisation (FISH)
using dual-color IGH breakapart probe, 6q telomeric probe (green), and a
centromeric probe (red) for chromosome 6 were also performed to confirm
the suspected translocation pattern.
Results: The karyotype was initially intepreted as
46,XY,?del(6)(q25),add(14)(q32). Metaphase FISH showed that the IGH
gene was not disrupted, so the translocation breakpoint was centromeric to
the IGH gene but within the same chromosome band. DAPI banding showed
that an intact IGH gene had translocated to 6q. The result showed that the
telomere of 6q had been translocated to a D-group chromosome, shown by
reverse DAPI to be chromosome 14.
Conclusion: The t(6;14) was previously reported in multiple myeloma but
not in ALL. Breakpoints on chromosome 6 commonly associated with ALL
and non-Hodgkin’s lymphoma are different from this case, being from 6q15
to 6q24. This translocation may have activated an oncogene at the breakpoint.
As with patients with 6q- rearrangements in subsets of leukaemia and
lymphoma, the patient was identified with an adverse prognosis. However,
more cases need to be reported to obtain a clearer picture. The use of FISH in
our laboratory has greatly improved our ability to provide accurate diagnosis.
Most importantly, FISH allows us to confirm and rule out subtle chromosome
rearrangements. This is an important consideration in the assignment of
treatment to ALL patients. The karyotype was redesignated as
46,XY,?del(6)(q25),add(14)(q32).ish t(6;14)(IGH+;IGH-).

AMB125
Immunoassay for Sirolimus Evaluated on the IMx Analyzer
WY NG1, YL CHEN1, WY YII1, HX LOU2, A VATHSALA2, E JACOB1

1Pathology, 2Renal Medicine, Singapore General Hospital, Singapore

Aim: Sirolimus is a new immunosuppressant used in prophylaxis of rejection
following renal transplantation. As therapeutic monitoring of sirolimus levels
is necessary to optimise outcomes, we carried out a performance evaluation
of a new immunoassay for sirolimus.
Methods: The assay on the Abbott IMx analyzer was evaluated for linearity,
precision and recovery. Whole EDTA-blood was assayed with 150 µL added
to 300 µL precipitation reagent, mixed followed with centrifugation. Further
comparison with high-performance liquid chromatography (HPLC) was
carried out.
Results: The calibration curve showed a linear dynamic range of 0 to 30 µg/
L and an assay sensitivity of 0.049 µg/L. Imprecision studies showed the
following within-assay CVs at low to high levels: 12.0% (4.4 µg/L), 4.4%
(13.1 µg/L) and 7.3% (22.7 µg/L). Between-assay CVs from 9 assay runs
were 9% (4.7 µg/L), 11.4% (11.4 µg/L) and 12.4% (23.4 µg/L). Recoveries
of 80% to 110% were obtained with sirolimus (2.0 to 22.0 µg/L) added to
sirolimus-free blood. Its measurement on the IMx analyzer showed no
carryover effect (23.4, 1.5 µg/L) or significant cross-reactivity with moderate
levels of tacrolimus FK-506-treated specimens (10.6 to 14.6 µg/L). Spilt
samples (n = 56) comparison showed that IMx values correlated well with
values obtained by HPLC over the range 0 to 50 µg/L. The regression obtained
was y (IMx) = 0.82x (HPLC) + 1.69, r = 0.941. Tests with external quality
assurance samples confirmed the accuracy and good recoveries of sirolimus.
Conclusion: Sirolimus determinations were precise and accurate. Compared
to HPLC methods, immunoassays are rapid, easily adaptable on clinical
analysers and yield shorter turnaround times.

AMB126
Stability of Therapeutic Drugs in Vacutainer SST Blood Collection
Tubes
WY NG1, NM WONG1, IK TAN1

1Pathology, Singapore General Hospital, Singapore

Aim: Therapeutic drug levels not immediately determined may be affected
on storage in their blood collection tubes. We evaluated the stability of some
drugs on blood specimens collected and stored in BD Vacutainer SST Plus
Plastic (#367986; gel and clot activator) collection tubes.
Methods: Eight therapeutic drugs frequently encountered in a clinical
laboratory were studied. Blood specimens (n = 40) were processed (time for
clotting, centrifugation), tested and then kept in their collection tubes at 4ºC
for re-testing over a 4-day period every 24 hours. Tests were performed on the
Abbott AxSYM analyser utilising fluorescence polarisation except for digoxin
measured by microparticle enzyme immunoassay.
Results: The following analyte levels were studied: carbamazepine (1.4 to
11.2 mg/L), digoxin (0.4 to 2.9 µg/L), gentamicin (0.9 to 5.2 mg/L),
phenobarbitone (17.3 to 28.6 mg/L), phenytoin (1.1 to 40.3 mg/L), theophylline
(1.5 to 23.7 mg/L), valproic acid (4.2 to 106 mg/L) and vancomycin (3.9 to
50.2 mg/L). Most samples kept for 24 hours (39/40) did not show significant
(>20%) differences in the analyte levels compared to day 0, an observation
also shown for the 48-hour, 72-hour and 96-hour measurements. Low levels
of drugs presented more variable results, e.g., theophylline 1.5 mg/L (26.7%
at 24 hour to 20.0% at 96 hour), digoxin 0.4 to 0.6 µg/L (25.0% at 72 hour
and 33.3% at 96 hour). Analytical variability for the analytes over the 4 days
ranged from 0% to 17.4% with higher CVs (above 7.0%) at the low
analyte levels.
Conclusion: Sera kept at 4ºC in their collection tubes (with gel barrier) over
a 4-day period gave the same or similar concentration as on day 0, for an array
of common therapeutic drugs.
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AMB127
Presence of Myoglobin in the Urine Related to Muscle Creatine
Kinase and Creatinine Levels
WY NG1, SC CHONG1, IK TAN1

1Pathology, Singapore General Hospital, Singapore

Aim: An average of 200 tests annually were requested from hospital inpatients
for myoglobin in urine. Qualitative urine myoglobin was previously determined
and then semi-quantitatively in August 2003. Quantitative levels may better
predict the development of renal failure on massive muscle breakdown, e.g.,
rhabdomyolysis or drug-induced myoglobinuria. Since June 2004, a
quantitative chemiluminescent immunoassay for urinary myoglobin has
been available. We reviewed urinary myoglobin tests from various wards and
its relation with other muscle and renal function indicators.
Methods: A patient data set (n = 73) comprising demographics and location
of wards was collected from consecutive reports for urinary myoglobin.
Urinary myoglobin was correlated with serum creatinine (sCr), serum creatine
kinase (CK), CK-mass and aldolase levels determined on the same day or up
to 3 days before the test for urine myoglobin.
Results: Of the 73 patients (mean: 57 years; range, 14 to 84 years; 50 males)
from 18 wards, there were 49 occasions (67.1%) where urinary myoglobin
(mean: 4274 µg/L; range, 25 to 60,000 µg/L) was detected. The mean CK
level was 4209 U/L and on 1 occasion, a level of 36,000 U/L was measured.
Urine myoglobin levels tend to increase with sCr, CK, CK-mass and aldolase
levels. Significant myoglobin levels were associated with impaired
renal function (sCr >141 µmol/L) and elevated CK (>2000 U/L; 10x upper
normal limit). There were 4 occasions where urinary myoglobin exceeded
60,000 µg/L.
Conclusion: Presence of myoglobin in the urine is related to high levels of
CK and renal impairment. Quantitative urinary myoglobin would be of help
in determining myoglobin effects on renal function.

AMB128
Interlaboratory Variation of Haemoglobin A1c in SingHealth
Laboratories over a 3-Year Period
WY NG1, CP YEO1, J LOH1, AH GOH1, E JACOB1

1Pathology, Singapore General Hospital, Singapore

Aim: As part of a quality assessment programme for SingHealth laboratories
(polyclinics and specialist centre) managed by the Singapore General Hospital’s
Pathology Department, testing for haemoglobin (Hb)A1c was implemented
in July 2002. This study reports the extent of interlaboratory variation of
HbA1c measurements (on the Bayer DCA2000) since implementation.
Methods: Two specimens of pooled EDTA-blood—S1 (good glycaemic
control; low HbA1c) and S2 (poor glycaemic control; high HbA1c)—were
distributed to the 9 laboratories bimonthly. Results exceeding a bias of ±10%
or an absolute difference of ±1.0% HbA1c from the clinical laboratory were
considered significant.
Results: Over the 3-year period, July 2002 to June 2005, 22 distributions
were carried out. From 33 instruments initially, 55 units participated in the
2005 programme. Between July 2003 and January 2004, an average of 10
instruments (range, 4 to 16) gave results exceeding 1% HbA1c from the
reference values for S2 specimens (#8 to #13 distributions). Acceptable
results were obtained for S1 specimens. From February 2004, all results
showed no significant bias. On average, 3.96% imprecision (CV) base for S1
specimens (mean: 5.3% HbA1c) and 3.15% for S2 specimens (mean: 10.2%
HbA1c) were obtained by all laboratories, equivalent to method-specific
laboratories in the College of American Pathologists (CAP) 2005 Survey.
This is also within the maximum allowable CV (<5%) specified by the
National Academy of Clinical Biochemistry 2002 guidelines.
Conclusion: With regular participation and awareness of performance,
interlaboratory analytical variation for HbA1c had remained fairly constant
and below 5%. Laboratories should continue to assess their performance in
line with standards practised by larger clinical laboratories.

AMB129
Performance of Point-of-Care Testing for Blood Glucose as
Assessed by Split-sample Testing
WY NG1, SK NG2, M CHOW3, HH PNG2, E JACOB1

1Pathology, 2Nursing, 3Emergency Medicine, Singapore General Hospital,
Singapore

Aim: Point-of-care testing (POCT) for blood glucose is an essential feature
in the management of diabetes mellitus. In the Singapore General Hospital,
handheld glucometers (Roche Accu-Chek Advantage) are found in most
wards, specialist outpatient clinics and specialist centres. With the
implementation of a campus-wide POCT policy, blood glucose measurements
are required to be assessed for accuracy. The results of the first external
quality assessment (EQA) exercise are reported.
Methods: Each meter in active use first tested a blood sample before the
specimen was dispatched to the main clinical laboratory. Test locations
submit the results with meter, operator and specimen details to the Pathology
coordinator for a comparison. Test locations with results exceeding the
acceptable error (±15%) are required to re-test and re-submit after checks for
probable causes, e.g. quality controls, test-strip storage or operator technique.
Results: A total of 165 meters, spread over 47 locations and 89 operators,
were involved in the exercise. Blood glucose levels from 2.6 to 19.8 mmol/
L (median: 7.0 mmol/L) were submitted. Eighty-seven per cent (143/165) of
the submissions passed the acceptance criterion. Of these results, the difference
from the main laboratory results ranged from –13.6% to 15.0% (glucose 2.6
to 6.0 mmol/L; n = 43), –13.8% to 15.0% (6.1 to 10.0 mmol/L; n = 58), –9.8%
to 5.7% (10.1 to 15.0 mmol/L; n = 27) and –8.6% to 4.3% (15.1 to 19.8 mmol/
L; n = 15). Twenty-two meters from 14 test locations required re-tests,
subsequently meeting the acceptance criterion on re-submissions.
Conclusion: Most test locations and the operators were competent in
performing blood glucose determinations. Factors other than instrument-
related appear to be contributory causes for unacceptable results.

AMB130
Multiplex Polymerase Chain Reaction Assay for Diagnosis of
Infections in Eye and Cerebrospinal Fluid Samples
SY SE THOE1, L OON1, KP CHAN1, SP CHEE2, AE LING1

1Pathology, Singapore General Hospital, Singapore, 2Ocular Inflammation
and Immunology Service, Singapore National Eye Centre, Singapore

Aim: The diagnosis of eye and central nervous system infections pose a
challenge to the diagnostic microbiology laboratory due to the difficulty in
obtaining sufficient amount of eye and cerebrospinal fluid (CSF) samples. To
address this problem, a multiplex polymerase chain reaction (PCR) test was
developed.
Methods: An in-house developed multiplex PCR assay that could
simultaneously detects cytomegalovirus (CMV), herpes simplex virus (HSV),
varicella-zoster virus (VZV) and Toxoplasma gondii (TG).
Results: Over an 18-month period, a total of 160 eye and 114 CSF samples
were tested using this PCR assay. Fifty-four (20%) samples were positive for
at least 1 pathogen. CMV was the commonest pathogen, being detected in
15.6% and 7.9% of eye and CSF samples, respectively. HSV, VZV and TG
were detected in 2.5%, 1.25% and 1.25% of eye samples respectively, while
VZV, HSV and TG were detected in 5.3%, 1.25% and 1.25% of CSF samples,
respectively. Dual infection was seen in 2 (1.8%) CSF specimens from
immunocompromised patients; 1 with CMV and HSV, and the other with
CMV and VZV.
Conclusion: In summary, this multiplex PCR assay was found to be particularly
useful for samples of low volumes that require testing for multiple pathogens.
The other advantage of this assay was savings in reagents and labour as only
a single PCR assay was needed for the diagnosis of 4 pathogens. Its drawback
was the reduction in the sensitivity (1 log) of the assay to detect HSV and VZV
as compared to the corresponding uniplex PCR.
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AMB107
N-terminal Pro-brain Natriuretic Peptide — Is the Recommended
Cutoff Value Relevant for Local Population?
B KWOK1, CP YEO2, SF LIANG3, ZL LIN3, E JACOB2

1Cardiology, National Heart Centre, Singapore, 2Pathology, Singapore
General Hospital, Singapore, 3Cardiac Laboratory, National Heart Centre,
Singapore

Aim: The N-terminal pro-brain natriuretic peptide (NT-proBNP) cutoff
value of 125 µg/mL has been recommended for use in detecting left
ventricular dysfunction (LVD). This study aims to verify this cutoff value in
our local Singaporean population.
Methods: Stable outpatients presenting for echocardiography at the National
Heart Centre were invited to participate if their echocardiographic images
were optimal. Exclusion criteria included chronic renal failure, atrial
fibrillation, recent myocardial infarction, previous cardiac surgery, bradycardia
(<60 beats per minute) and tachycardia (>100 beats per minute).
Echocardiography were performed in the usual manner and a sample of blood
is obtained immediately after the echocardiographic study. Quantitation of
NT-proBNP in serum was performed by the Elecsys NT-proBNP
electrochemiluminescence immunoassay.
Results: Seventy-five patients were enrolled in the study, of which 50 were
males. Mean age was 48 ± 30 years. Eighteen patients (24%) had left
ventricular dysfunction (LVEF 41 ± 16 %). Using the cutoff value of 125
µg/mL, the area under the receiver operating characteristic curve was 0.85.
The corresponding sensitivity was 72%, specificity 91%, with positive
predictive value of 72% and negative predictive value of 91%.
Conclusion: NT-proBNP has similar predictive values in our local outpatient
population as compared to published studies in Western countries. Therefore
this test, using the recommended cutoff at 125 µg/mL, may be useful in the
management of patients with suspected heart failure in a non-emergency
clinical setting.

AMB108
Ultrafast High Field Contrast Enhanced Magnetic Resonance
Angiography Assessment of Cerebral Arteriovenous
Malformations
YY SITOH1, W LEE1, V CHUA1, SM CHNG1, F HUI1

1Neuroradiology, National Neuroscience Institute, Singapore

Aim: High field 3 tesla (3T) magnetic resonance (MR) scanners have superior
signal-to-noise ratio and better resolution compared to lower field strength
systems. Our aim was to evaluate the clinical utility of ultrafast keyhole
contrast-enhanced (CE) MR angiography (MRA) at 3T for the morphologic
evaluation of cerebral arteriovenous malformations (AVMs).
Methods: Six patients with cerebral AVMs had ultrafast keyhole CE-MRA
performed as part of their MR imaging workup. All had catheter digital
subtraction angiography (DSA) as the gold standard for evaluation of the
AVM angioarchitecture. Two experienced neuroradiologists independently
assessed both techniques with attention to the feeding arteries, nidus and
venous drainage patterns.
Results: Ultrafast keyhole CE-MRA detected all AVMs seen on DSA. The
main feeding arteries and venous drainage patterns were clearly discerned in
CE-MRA while nidus delineation was superior at DSA. Anatomic information
from volumetric high-resolution MR sequences provided complementary
data to the dynamic flow information on CE-MRA, especially for nidus
evaluation.
Conclusion: Ultrafast keyhole CE-MRA is a promising emerging technique
for the non-invasive clinical evaluation of AVMs, especially for treatment
planning and follow-up. The main limitation is that of low spatial resolution
at the used time resolution compared to DSA.

AMB109
Renal Artery Stenting Using the Express SD Stent
BC CHING1, KH TAY2, BS TAN1, A HTOO1, RHG LO1, A SIKANDER1,
S BANGOY1

1Diagnostic Radiology, Singapore General Hospital, Singapore, 2Dietetics
and Nutrition Services, Singapore General Hospital, Singapore

Aim: To report our early experience of renal artery stenting using the Boston
Scientific Express SD stent.
Methods: We retrospectively reviewed 15 patients (7males, 8 females; mean
age: 65 years) who underwent renal artery stenting using the Express SD stent.
All patients had documented renal artery stenoses based on noninvasive
imaging prior to stenting. Indications for stenting included uncontrolled
hypertension (n = 3), renal preservation (n = 2), or both (n = 10). In all patients,
the femoral approach through a 7F guiding catheter over a 0.018 Thruway
guidewire. Predilatation was routinely performed with a Gazelle balloon. The
patients were followed up clinically and with renal doppler scans (mean
follow-up period 3.2 months; range, 1 week to 9 months).
Results: The renal artery stenoses were successfully crossed and stented in
all patients. One patient had acute thrombosis of the renal artery immediately
post-stenting and went into acute renal failure. He also had trash feet from
cholesterol embolisation. Another patient developed pseudoaneurysm at the
groin puncture site 1 week post-procedure which was successfully treated
with ultrasound-guided thrombin injection. Thirteen patients had improved
or stable blood pressure (BP) control or serum creatinine. One patient had
worsened BP control and serum creatinine level, while another had worsened
BP control but improved serum creatinine level. All stents were patent on
follow-up renal doppler studies.
Conclusion: Renal artery stenting with the Express SD stent system is safe
and technically straight forward. The majority of patients had improved or
stable BP control and serum creatinine levels post-stenting.

AMB110
Transcatheter Embolisation of Renal Angiomyolipomas Using
Absolute Alcohol — The Singapore General Hospital Experience
LR CHONG1, KH TAY1, A HTOO1, R LO1, BK NG1, BS TAN1, KT FOO2

1Diagnostic Radiology, 2Urology, Singapore General Hospital, Singapore

Aim: Renal angiomyolipomas are rare benign harmatomatous lesions. Fifteen
per cent of tumours bleed spontaneously, of which up to 30% present in
shock. This study aims to establish the efficacy and safety of transcatheter
embolisation using absolute alcohol in controlling acute haemorrhage,
preventing recurrent haemorrhage, reducing tumour size and preserving
normal renal parenchyma.
Methods: Fourteen patients were treated over an 11-year period, with mean
tumour size of 9.6 cm (range, 3 to 22 cm). Indications include acute/recent
haemorrhage in 6 patients, flank pain in 2 patient and prophylaxis (size
greater than 4 cm) in 5 patients. Preliminary computed tomography and renal
angiogram were performed, followed by selective catheterisation and injection
with absolute alcohol mixed with lipiodol. All patients received prophylactic
antibiotics.
Results: There was 100% technical success, with total volume of alcohol
injected between 0.5 and 9 ml (mean: 5 ml). Total eradication of tumour
vascularity was achieved in 13 patients, with 1 patient requiring repeat
embolisation during same admission due to large tumour size. No procedural
complications were encountered. Post-embolisation syndrome was found in
7 patients, manifesting as fever lasting 2 to 7 days. Follow-up period ranged
from 2 to 64 months (mean: 23 months). No further episodes of haemorrhage
were documented in any patient. One patient underwent nephrectomy due to
concern for underlying malignancy.
Conclusion: Transcatheter embolisation of renal angiomyolipomas with
absolute alcohol is safe, well tolerated, effective in controlling acute
haemorrhage, preventing recurrent haemorrhage and reducing tumour size.
Elective/prophylactic embolisation should be considered for tumours greater
than 4 cm.
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AMB111
Dynamic Computed Tomography Angiogram in the Diagnosis of
Popliteal Artery Entrapment Syndrome
KH TAY1, TC HOWE1, BS TAN1, SG TAN2, M SEBASTIAN2

1Diagnostic Radiology, 2General Surgery, Singapore General Hospital,
Singapore

Aim: To describe the imaging protocol and findings of dynamic computed
tomography (CT) angiogram (CTA) in the evaluation of popliteal artery
entrapment syndrome (PAES).
Methods: Eleven patients (8M:3F, mean age of 37 years) were referred for
dynamic CTA to exclude PAES. CTAs of the popliteal arteries were obtained
twice with the same IV contrast bolus, once with the patient’s feet in the
neutral position and the other with the patient’s feet in active plantar flexion.
PAES is diagnosed when the popliteal artery is more than 75% stenosed on
the plantar flexed images but non stenosed on the neutral images.
Results: There were 7 patients with positive scans. Five patients had bilateral
PAES; 2 patients had unilateral PAES, 1 of whom had thrombosis of the
contralateral popliteal artery. Three of the 7 patients underwent surgery in
which PAES was confirmed; 1 patient had a repeat CTA post-surgery
showing resolution of PAES.
Conclusion: Dynamic CT angiogram of the popliteal arteries is a safe and
non-invasive test which can potentially replace dynamic catheter angiography
for the evaluation of PAES. The non-invasive nature of the test makes it an
ideal screening tool for the condition.

AMB112
The Use of Cardiac Markers in Emergency Department 6 Hour
Chest Pain Evaluation (ACTION) Protocol
SH LIM1, V ANANTHARAMAN1, SL YO2, T CHUA2, MEH ONG1, C
RABIND1, E JACOB3

1Emergency Medicine, Singapore General Hospital, Singapore, 2Cardiology,
National Heart Centre, Singapore, 3Pathology, Singapore General Hospital,
Singapore

Aim: To study the sensitivity and specificity of the various cardiac markers
in predicting adverse cardiac events (ACE).
Methods: Patients aged >25 years, presenting to the Emergency Department
with chest pain suggestive of acute coronary syndrome (ACS) with a 12-lead
ECG non-diagnostic for myocardial ischemia or infarction. Intervention:
ECG and blood test for myoglobin, creatinine kinase (CK)-MB mass and
troponin T (TnT) were done at 0, 3 and 6 hours after arrival. If the patient was
not admitted after 6 hours of negative evaluation and in the study group, he
underwent a stress tetrofosmin scan. If the stress tetrofosmin scan was
positive, the patient was admitted. In the control group, patients with high or
moderate risk for coronary artery disease were admitted. Patients were
followed up at 1 year for cardiac death, ventricular fibrillation and myocardial
infarction.
Results: The optimal cutoff values of TnT or CK-MB for detecting 1 year
ACE were 0.02 µg/L and 6 µg/L, respectively. Patients who had 6 hours TnT
>0.02 or CK-MB >6 were 188.84 times (OR = 188.84; 95% CI, 46.60 to
765.80) or 112.32 times (OR = 112.3; 95% CI, 32.24 to 368.52) more likely
to experience 1 year ACE. Forty-one per cent of patients with positive TnT
but negative CK-MB had ACE within 1 year compared with only 6.7% of
those who had negative TnT but positive CKMB.
Conclusion: TnT is the most important marker to predict ACE. The additional
of CKMB to TnT did not improve diagnostic accuracy.

AMB113
Nephrotoxicity Associated with Acute Paracetamol Overdose: A
Case Report and Review of the Literature
CS LOH1, PONAMPALAM R1

1Emergency Medicine, Singapore General Hospital, Singapore

Aim: To describe the clinical presentation of nephrotoxicity with acute

paracetamol overdose in a low-risk patient, and to discuss the literature on
paracetamol-induced nephrotoxicity.
Case Report: A 29-year-old Chinese man weighing 65 kg presented to
hospital 10 hours after ingesting 30 g of paracetamol (462 mg/kg body
weight). He had no known risk factors for hepatotoxicity and was started on
intravenous N-acetylcysteine (NAC) empirically. The blood paracetamol
level was 145 µg/mL at 10 hours post-ingestion, which was above the
treatment line on the Rumack nomogram. Hence, the NAC regime was
continued till completion. Aspartate aminotransferase and alanine
aminotransferase levels rose to a maximum of 6278 U/L and >12,000 U/L,
respectively, 4 days post-ingestion. Liver function subsequently improved,
but the patient’s renal function deteriorated. Serum creatinine level was
normal on day 3, but rose to a maximum of 455 mmol/L on day 8; it gradually
declined without the need for dialysis. The patient was lost to follow-up
subsequently.
Discussion: Factors known to predispose to hepatotoxicity include alcoholism,
malnourishment, and use of liver enzyme-inducing medications. Little is
known of the risk factors for nephrotoxicity, which may occur with or without
concurrent liver damage suggesting possible primary toxic effects on the
kidney. NAC is known to decrease hepatotoxicity. The usefulness of NAC to
reduce nephrotoxicity has not been investigated. However, the use of NAC
in this case may have prevented the progression to liver failure and reduced
the severity of the nephrotoxic effects.
Conclusion: In addition to hepatotoxicity, the clinical significance of
nephrotoxicity in paracetamol overdose, and the importance of monitoring
renal function while caring for such patients, must be recognised.

AMB114
A Case of Severe Adverse Reaction to Nif-Ten (Atenolol 50 mg
and Nifedipine SR 20 mg) and a Review of the Literature
CS LOH1, PONAMPALAM R1

1Emergency Medicine, Singapore General Hospital, Singapore

Aim: To describe a serious adverse reaction after a single first dose of Nif-
Ten (combination of atenolol 50 mg and nifedipine 20 mg sustained-release
formulation).
Case Report: A 41-year-old Chinese man with a history of Ebstein anomaly
was given Nif-Ten for hypertension. After taking 1 dose, he became dizzy and
near syncopal within 30 minutes. He presented to hospital with a pulse of 42
beats/minute and blood pressure of 78/48 mm Hg. Treatment with intravenous
atropine and dopamine normalised his pulse and blood pressure to 87 beats/
minute and 121/54 mm Hg, respectively. Laboratory investigations including
full blood counts, electrolytes and cardiac enzymes were noted to be normal.
He was admitted to a high dependency ward for monitoring and discharged
well 1 day later.
Discussion: When nifedipine and atenolol are used in combination, greater
antihypertensive efficacy is achieved with fewer side effects as lower dosages
are used. Common adverse reactions to nifedipine result from its vasodilating
action on vascular smooth muscle and include dizziness, flushing, and
headache. Dose-related hypotension is usually mild to moderate and well
tolerated. Bradycardia and hypotension occurs in up to 10% of patients on
atenolol. A combination of these 2 drugs can increase the risk of severe
hypotension. To the best of our knowledge, this is the first case report of
profound hypotension and bradycardia after a first dose of Nif-Ten.
Conclusion: A combination of atenolol and nifedipine can cause profound
hypotension and bradycardia. Physicians and pharmacists are advised to be
aware that this adverse reaction can be seen after the first dose and hence
should take the necessary precautions in informing their patients.

AMB115
Comparison of Full Blood Count Parameters Using Capillary
and Venous Samples in Patients Presenting to the Emergency
Department
PONAMPALAM R1, SCMC FOOK2, C RABIND1, JMH LEE1, SC TAN1

1Emergency Medicine, 2Clinical Research, Singapore General Hospital,
Singapore
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Aim: The aim of this study is to determine the accuracy and speed of full blood
count analysis using capillary blood from a finger prick analysed at point of
care compared to a conventional venous blood sample analysed in the
hospital laboratory.
Methods: Patients presenting to the Emergency Department requiring a full
blood count analysis were eligible. Attending physicians obtained a venous
and capillary sample of the patient’s blood simultaneously after obtaining
consent. Analysis of the capillary sample was carried out immediately at point
of care (C parameters). The venous blood sample was, as in everyday practice,
dispatched to the hospital laboratory for analysis (V parameters). Data
Analysis: The following outcome measures were analysed: 1) accuracy of
blood parameters white cell count (WBC), haemoglobin (Hb), platelets (Plt)
comparing C against V; 2) turnaround times for results from capillary versus
conventional laboratory analysis.
Results: A total of 378 patients were recruited. Significantly larger deviation
from V parameters as compared to C parameters was found for Plt (range,
–84 to +76 thousand, SD 31.3 thousand, P <0.0005) and Hb (range, –1.9 to
0.9 grams, SD 0.5 grams, P <0.0005). The deviations for WBC were not
significant. The mean (SD) turnaround time for the laboratory samples was
70.2 (SD 33.6) minutes compared to 4.5 (SD 0.7) minutes for the capillary
samples (P <0.0005).
Conclusion: Analysis of capillary blood samples for full blood count
parameters is a fairly reliable screening test with the following benefits: 1) it
is a convenient, technically simple and minimally invasive testing method
with fast turnaround times; 2) it assists the physician in making a rapid
assessment and diagnosis at point of care.

AMB116
Hypoglycaemia and Acute Abdomen Associated with Ginseng —
A Case Report
CEM TEE1, PONAMPALAM R1

1Emergency Medicine, Singapore General Hospital, Singapore

Aim: We report a patient with hypoglycaemia and acute abdomen associated
with the use of ginseng.
Case Report: A 66-year-old Chinese female was admitted via our hospital’s
emergency department for hypoglycaemia. She had been lethargic for a day
prior to admission and diaphoretic since that afternoon, complaining of vague
chest and abdominal discomfort. She was noted to be afebrile with stable vital
signs. She had depressed consciousness (Glasgow Coma Scale 9), pupils were
equal and reactive, and she was moving all 4 limbs equally. She was
hypoglycaemic (random blood sugar 0.7 mmol/L, confirmed with laboratory
level 0.4 mmol/L). Treatment with bolus intravenous dextrose 50% led to full
recovery of consciousness. The patient had a history of diabetes mellitus,
hypertension, hyperlipidaemia, ischaemic heart disease, laparotomy for
diverticular disease 2 years ago, and appendicectomy 20 years ago. She had
no recent changes in medications, doses or diet except for recent ingestion of
ginseng root the afternoon prior to hospital admission. The exact preparation
and amount ingested was unknown. The patient’s abdominal pain
persisted, resulting in a laporatomy; no significant pathology was found.
Unfortunately, her condition deteriorated, resulting in multi-organ failure
and death 6 days later.
Conclusion: Ginseng may have contributed to this patient’s hypoglycaemia
and acute abdominal distress, taking into consideration the temporal relation.
A review of the literature showed no reports of ginseng-induced hypoglycaemia.
However, research has shown the glucose-lowering properties of ginseng,
suggesting a possible aetiology for the hypoglycaemia in this patient.
Gastrointestinal symptoms associated with ginseng have been reported
sporadically, manifesting as diarrhoea, epigastralgia and digestion problems.
However, there were no reports of acute abdominal findings requiring a
laparotomy associated with its use.

AMB117
[188Re(CO)3]-Lipophilic Chelates for Internal Radiation Therapy
of Hepatocellular Carcinoma
MM SAW1, FX SUNDRAM1, TSA HOR2, R ALBERTO3

1Nuclear Medicine, Singapore General Hospital, Singapore, 2Chemistry
Department, National University of Singapore, Singapore, 3Institute Of
Inorganic Chemistry, University of Zurich, Switzerland

Aim: Hepatocellular carcinoma (HCC) is one of the 10 most common
tumours in the world. Internal radiation therapy has been used extensively in
the management of HCC. Lipiodol, a radiographic contrast medium, when
injected through hepatic artery, accumulates in liver cancer cells. The
Lipiodol analogue, octadecane, could be regarded as a Lipiodol-mimic
bioactive molecule. 186/188Rhenium is gaining prominence as the main
therapeutic radionuclide by virtue of distinctive radio-physical properties
and easy availability. Recently, a water- and air-stable organometallic aqua
complex [Re(OH2)3(CO)3]+ has proven to be a versatile synthon.
Methods: Different bidentate and tridentate ligands containing long chain
hydrocarbon in a side chain were synthesised and coordinated to fac-
[M(CO)3]+ core (M = 99mTc, 186Re or 188Re) with different labelling
approaches. A new “[2+1B] mixed-ligand approach” was also used to
synthesise [Re(CO)3(2+1B)] complexes. There is only 1 example in direct
labelling of Lipiodol with 188Re. We have highlighted the simple, feasible
and efficient methods for direct covalent bonding of [Re(CO)3] complex with
Lipiodol. Biodistribution of fac-[188Re(OH2)3(CO)3]+ and biodistribution
of Re analogue [99mTc(CO)3]-lipophilic chelates in Sprague-Dawley rats
were studied as prerequisites for future clinical application.
Results: Biodistribution studies of [99mTc(CO)3]-lipophilic chelates showed
that complexes are well retained in the liver and the biodistribution patterns
are comparable to other reported radiolabelled Lipiodol complexes.
Conclusion: We have developed a new class of [188(Re(CO)3]-based
radiopharmaceuticals for internal radiation therapy of hepatocellular
carcinoma. An efficient method for direct labelling of cytoxic agents
(radioisotopes or chemotherapeutic agents) has also been developed.

AMB118
Role of Beta-Catenin and p27 in Colorectal Cancer: Correlation
with Pathologic Parameters
CYP CHAU1, WM YAP1, PH TAN1, PY CHEAH2, KW EU2, BH BAY3

1Pathology, 2Colorectal Surgery, Singapore General Hospital, Singapore,
3Anatomy, National University of Singapore – Yong Loo Lin School of
Medicine, Singapore

Aim: p27 is a cell cycle inhibitor whose expression is shown to be a predictor
of poor prognosis in cancers, while beta-catenin is a proto-oncogene believed
to be involved in colorectal carcinogenesis. We aim to study protein expression
of p27 and beta-catenin in a local series of colorectal cancers, and correlate
the findings with conventional pathologic parameters.
Methods: Three hundred and thirty-four patients with colorectal cancer
diagnosed at the Department of Pathology, Singapore General Hospital were
reviewed histologically and immunohistochemistry for p27 and beta-catenin
using the streptavidin-biotin method was performed. Scoring was
accomplished by a summation of both the intensity score (0, 1, 2 and 3 for nil,
weak, moderate and strong staining, respectively) of staining, and proportion
(1, 2 and 3 for <1/3, 1/3 to 2/3, and >2/3, respectively) of cells stained. Scores
above 4 and 5 are considered high expression for p27 and beta-catenin,
respectively. Statistical analysis utilised the student’s chi-square test, with a
P value of <0.05 indicating a statistically significant result.
Results: One hundred and fifty-six women and 175 men were included
(unknown in 3 individuals), with ages ranging from 30 years to 92 years.
There was no statistically significant correlation of p27 and beta-catenin with
age and conventional pathologic parameters. p27 and beta-catenin
immunostaining results were associated with each other; while low protein
expression of p27 was correlated with a higher likelihood of nodal metastases.
No association of either marker was discovered with recurrence.
Conclusion: There may be a relationship between p27 and beta-catenin
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protein expression in colorectal cancer in Singapore patients. The presence
of nodal metastases in cases with diminished p27 immunostaining suggests
a potential role in tumour progression and vascular invasion.

AMB119
Uncommon Elevated Zinc Levels in Cases for Investigation
CW LAM1, D MENON1

1Pathology, Singapore General Hospital, Singapore

Aim: A series of abnormally high levels of zinc were obtained paticularly
from 1 general hospital. No symptoms or signs were elicited from the patients,
thereby prompting the Department to investigate the cause.
Methods: Requests for serum zinc analysis are received in the form of
separator gel tubes. Because of the infrequent requests, zinc analysis is done
as batch testing once a week. We designed a study to look into the possibility
of the separator gel tube or the stopper as potential sources of contamination
and, if true, the amount and rate of zinc leaching over a period of time. The
study consists of 2 pooled serums and de-ionised water as control in the
separator gel tubes, non-gel plain tubes and specially treated trace metal-free
tubes. The tubes with different contents were prepared together and run on
consecutive days. The analysis was performed using the atomic absorption
spectrophotometry.
Results: All the tubes with pooled serum showed elevated zinc levels with the
separator gel tubes having the highest level, followed by non-gel plain tubes
and trace metal-free tubes. The result took into account that our pooled serum
was collected from separator gel tubes. Analysis with de-ionised water
showed that separator gel tubes have significantly higher zinc levels compared
to non-gel plain tubes and trace metal-free tubes. In addition, zinc levels are
noted to be higher in tubes that were inverted, suggesting the stopper also
contribute to the contamination.
Conclusion: Separator gel tubes are not suitable for zinc analysis and should
be replaced with trace metal-free tubes immediately.

AMB120
Evaluation of the Beckman Coulter UniCel DxI 800 Access
Immunoassay System
CW LAM1, KP SOH1, SF LIM1

1Pathology, Singapore General Hospital, Singapore

Aim: The purpose of this study was to evaluate the Beckman Coulter UniCel
DxI 800 for linearity, analytical sensitivity and imprecision for selected
chemistries under routine laboratory conditions. We also compared the DxI
800 against another immunoassay analyser, the Roche Elecsys 2010.
Methods: The chemistries of ferritin, folate and vitamin B12 are evaluated.
The within-run (n = 21) and between-day (n = 10) imprecision was determined
by the use of 3 levels of independent commercial control material (Biorad
Lyphochek). Between-day imprecision study was performed over 21 days.
The analytical sensitivity was established using the (Beckman Coulter)
QMIT Method. Linearity was determined by the appropriate dilution of
calibrators.
Results: The within-run and between-day imprecision was good for all tested
parameters. The obtained values of % CV in sequence for levels 1 to 3 are
(4.28, 2.89, 3.33), (10.71, 3.98, 2.56) and (4.65, 4.97, 8.63) for ferritin, folate
and vitamin B12, respectively. The between-day % CV are (5.33, 4.18, 4.52),
(7.30, 8.32, 4.54) and (4.10, 3.38, 2.99) likewise. The analytical sensitivities
are 0.07 ng/mL, 1.66 nmol/L and 4.5 pmol/L. The % recovery averaged at 97,
104 and 105 correspondingly. Comparison analysis revealed an agreeable
correlation between the DxI 800 and the Elecsys 2010 (n = 50) with no
significant deviation from linearity. The obtained slopes are 0.878, 0.912,
0.745 with R2 values of 0.87, 0.88 and 0.87 in the order above.
Conclusion: The Beckman Coulter UniCel DxI 800 is a precise, fast and
user-friendly analyser and was shown to have acceptable performance for the
evaluated assays. The DxI 800 also compared well to the Elecsys 2010, a
commonly used immunoassay analyser worldwide.

AMB121
Trisomy 8 Demonstrated in a Case of Chronic Lymphocytic
Leukaemia
LC LAU1, SK KEE1, SL TIEN2, MBC KOH2

1Pathology, 2Haematology, Singapore General Hospital, Singapore

Aim: A rare cytogenetic finding was demonstrated in a case of chronic
lymphocytic leukaemia (CLL).
Methods: 1) Flow cytometry was done on bone marrow and blood specimen.
2) Cytogenetic analysis was carried out on bone marrow and lymphoid cells
from peripheral blood using standard G-banding technique.
Results: Bone marrow flow cytometry carried out 3 year ago expressed
CD19, CD20, CD5, CD23 and SMIG with clonality in the kappa chain. CD5
and CD19 co-expression was demonstrated. A diagnosis of chronic
lymphocytic leukaemia was made. Cytogenetic analysis carried out on
overnight and direct cultures that were set up without stimulation showed a
normal karyotype. The patient was recently re-admitted and flow cytometry
on blood detected 26% of clonal B cells. They expressed CD5 and CD19 and
weak CD23+ with kappa chain restriction. CD79b and FMC-7 were both
negative. This was consistent with the continued presence of circulation
clonal B-lymphocytes. Cytogenetic analysis done on peripheral blood
stimulated with B cell mitogen demonstrated two cells with trisomy 8.
Conclusion: The most frequent abnormality in B-CLL, found in 1/3 of the
abnormal cases, is trisomy 12. Deletion of 13q14 is the most frequent
structural aberration found in B-CLL, followed by 14q32 band rearrangements.
Alterations of chromosomes 11, 6, 18, 3, 17 and 8 were less frequently
observed. Trisomy 8 is the most frequent isolated abnormality found in acute
myeloid leukaemia and myelodysplastic syndrome, but trisomy 8 as the sole
abnormality in CLL is a very rare finding. The significance of trisomy 8 in
CLL remains to be seen.

AMB122
Multicolour Fluorescence In Situ Hybridisation (M-FISH): A
Useful Tool in Defining Complex Chromosomal Rearrangement
in a Case of Acute Promyelocytic Leukaemia
TH LIM1, A LIM1, F LIAW1, SL TIEN2

1Pathology, 2Haematology, Singapore General Hospital, Singapore

Aim: To elucidate and define an acute promyelocytic leukaemia (APL) case
with complex karyotype using multicolour fluorescence in situ hybridisation
(M-FISH).
Methods: A 63-year-old Chinese male had a total white cell count of 1.43 x
109/L and platelet count of 15 x 109/L. Bone marrow aspirate was hypercellular
with 2% blast and 89% promyelocytes. A diagnosis of APL was made.
Conventional karyotyping, FISH using PML/RARA dual fusion probes and
M-FISH were performed on bone marrow cells.
Results: Cytogenetics revealed a 46, XY, add(3)(q11.2), add(10)(q11.2),
der(15)t(15;17) (q22;q21),-17, add(17)(q21), +mar[10]/ 46, XY[10]
karyotype. Interphase FISH using PML/RARA probes showed 62% of 200
nuclei with a 3 fusion, 1 red and 1 green signal pattern (3F1R1G), while 25%
had a 2F1R1G pattern. Metaphase FISH showed that one PML/RARA fusion
signal was on the der(15) and the other two fusion signals were on the marker
chromosome. M-FISH analysis revealed that the marker chromosome was an
ider(17)(q10)t(15;17)(q22;q21). Additional structural rearrangements include
a reciprocal translocation between chromosomes 10 and 17, and an interstitial
deletion of chromosome 3. A metaphase with t(15;17) as the sole abnormality
was also detected with M-FISH. This minor cell line is conceivably the
stemline from which the major cell line with the complex chromosomal
rearrangements evolved.
Conclusion: M-FISH is useful in defining and elucidating complex karyotypes
in neoplastic disorders by unveiling significant chromosomal abnormalities
that contribute to disease progression that might otherwise be missed. The
presence of complex rearrangements indicates secondary genomic changes
that are pathogenetically important in disease development. Nevertheless, the
establishment of PML/RARA fusion gene is also important as the fusion
transcript mediates positive response to all-trans retinoic acid.
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AMB123
Detection of Urothelial Carcinoma by Fluourescence In Situ
Hybridisation
AST LIM1, TH LIM1, KO LAU2, PH TAN1, SL TIEN3

1Pathology, 2Urology, 3Haematology, Singapore General Hospital, Singapore

Aim: To study the feasibility of employing fluorescence in situ hybridisation
(FISH) assays in the detection of urothelial carcinoma (UC).
Methods: Sixteen voided urine samples were assayed from 15 patients from
the Urology Centre, Singapore General Hospital. The samples were split for
cytology and FISH assays. The patients also underwent cystoscopy for
histology studies. A FISH assay using the Vysis® UroVysion Bladder
Recurrence Kit, comprising a panel of α-satellite probes for chromosomes 3,
7, and 17, and a locus specific identifier for 9p21, was performed on each
sample. Each probe was labelled with a different fluorophore. Assessments
were made under fluorescence microscopy. Test results were considered
positive if >4 cells had gains of >2 chromosomes, or there was homozygous
loss of 9p21 in >12 cells. Samples with >10 tetraploid cells were also
considered positive.
Results: FISH had a sensitivity of 72.7% when compared to cytoscopy, and
a specificity of 40%. The overall test agreement was 62.7%. When compared
to cytology, the sensitivity of the FISH result was 77.8% and the specificity
was 66.7%.
Conclusion: While there was a high degree of correlation in the sensitivity
between cytoscopy, cytology and FISH, the false positive rate obtained was
quite high with FISH (60%). The disparity may be the result of a combination
of inexperience on the part of the assessors and the assay limitations.
Certainly, this preliminary study highlights the need for further comparative
studies with cystoscopy and cytology before this test can be considered a
viable routine screening assay for UC.

AMB124
Acute Lymphoblastic Leukaemia with a Cryptic T(6;14)
Rearrangement: A Case Report
LE LOO1, YW YEE1, SL TIEN2

1Pathology, 2Haematology, Singapore General Hospital, Singapore

Aim: To present a rare case of acute lymphoblastic leukaemia (ALL) with a
cryptic t(6;14) rearrangement.
Methods: Cytogenetic studies were performed on bone marrow cells using
G-banding technique. Adjunct fluorescence in situ hybridisation (FISH)
using dual-color IGH breakapart probe, 6q telomeric probe (green), and a
centromeric probe (red) for chromosome 6 were also performed to confirm
the suspected translocation pattern.
Results: The karyotype was initially intepreted as
46,XY,?del(6)(q25),add(14)(q32). Metaphase FISH showed that the IGH
gene was not disrupted, so the translocation breakpoint was centromeric to
the IGH gene but within the same chromosome band. DAPI banding showed
that an intact IGH gene had translocated to 6q. The result showed that the
telomere of 6q had been translocated to a D-group chromosome, shown by
reverse DAPI to be chromosome 14.
Conclusion: The t(6;14) was previously reported in multiple myeloma but
not in ALL. Breakpoints on chromosome 6 commonly associated with ALL
and non-Hodgkin’s lymphoma are different from this case, being from 6q15
to 6q24. This translocation may have activated an oncogene at the breakpoint.
As with patients with 6q- rearrangements in subsets of leukaemia and
lymphoma, the patient was identified with an adverse prognosis. However,
more cases need to be reported to obtain a clearer picture. The use of FISH in
our laboratory has greatly improved our ability to provide accurate diagnosis.
Most importantly, FISH allows us to confirm and rule out subtle chromosome
rearrangements. This is an important consideration in the assignment of
treatment to ALL patients. The karyotype was redesignated as
46,XY,?del(6)(q25),add(14)(q32).ish t(6;14)(IGH+;IGH-).

AMB125
Immunoassay for Sirolimus Evaluated on the IMx Analyzer
WY NG1, YL CHEN1, WY YII1, HX LOU2, A VATHSALA2, E JACOB1

1Pathology, 2Renal Medicine, Singapore General Hospital, Singapore

Aim: Sirolimus is a new immunosuppressant used in prophylaxis of rejection
following renal transplantation. As therapeutic monitoring of sirolimus levels
is necessary to optimise outcomes, we carried out a performance evaluation
of a new immunoassay for sirolimus.
Methods: The assay on the Abbott IMx analyzer was evaluated for linearity,
precision and recovery. Whole EDTA-blood was assayed with 150 µL added
to 300 µL precipitation reagent, mixed followed with centrifugation. Further
comparison with high-performance liquid chromatography (HPLC) was
carried out.
Results: The calibration curve showed a linear dynamic range of 0 to 30 µg/
L and an assay sensitivity of 0.049 µg/L. Imprecision studies showed the
following within-assay CVs at low to high levels: 12.0% (4.4 µg/L), 4.4%
(13.1 µg/L) and 7.3% (22.7 µg/L). Between-assay CVs from 9 assay runs
were 9% (4.7 µg/L), 11.4% (11.4 µg/L) and 12.4% (23.4 µg/L). Recoveries
of 80% to 110% were obtained with sirolimus (2.0 to 22.0 µg/L) added to
sirolimus-free blood. Its measurement on the IMx analyzer showed no
carryover effect (23.4, 1.5 µg/L) or significant cross-reactivity with moderate
levels of tacrolimus FK-506-treated specimens (10.6 to 14.6 µg/L). Spilt
samples (n = 56) comparison showed that IMx values correlated well with
values obtained by HPLC over the range 0 to 50 µg/L. The regression obtained
was y (IMx) = 0.82x (HPLC) + 1.69, r = 0.941. Tests with external quality
assurance samples confirmed the accuracy and good recoveries of sirolimus.
Conclusion: Sirolimus determinations were precise and accurate. Compared
to HPLC methods, immunoassays are rapid, easily adaptable on clinical
analysers and yield shorter turnaround times.

AMB126
Stability of Therapeutic Drugs in Vacutainer SST Blood Collection
Tubes
WY NG1, NM WONG1, IK TAN1

1Pathology, Singapore General Hospital, Singapore

Aim: Therapeutic drug levels not immediately determined may be affected
on storage in their blood collection tubes. We evaluated the stability of some
drugs on blood specimens collected and stored in BD Vacutainer SST Plus
Plastic (#367986; gel and clot activator) collection tubes.
Methods: Eight therapeutic drugs frequently encountered in a clinical
laboratory were studied. Blood specimens (n = 40) were processed (time for
clotting, centrifugation), tested and then kept in their collection tubes at 4ºC
for re-testing over a 4-day period every 24 hours. Tests were performed on the
Abbott AxSYM analyser utilising fluorescence polarisation except for digoxin
measured by microparticle enzyme immunoassay.
Results: The following analyte levels were studied: carbamazepine (1.4 to
11.2 mg/L), digoxin (0.4 to 2.9 µg/L), gentamicin (0.9 to 5.2 mg/L),
phenobarbitone (17.3 to 28.6 mg/L), phenytoin (1.1 to 40.3 mg/L), theophylline
(1.5 to 23.7 mg/L), valproic acid (4.2 to 106 mg/L) and vancomycin (3.9 to
50.2 mg/L). Most samples kept for 24 hours (39/40) did not show significant
(>20%) differences in the analyte levels compared to day 0, an observation
also shown for the 48-hour, 72-hour and 96-hour measurements. Low levels
of drugs presented more variable results, e.g., theophylline 1.5 mg/L (26.7%
at 24 hour to 20.0% at 96 hour), digoxin 0.4 to 0.6 µg/L (25.0% at 72 hour
and 33.3% at 96 hour). Analytical variability for the analytes over the 4 days
ranged from 0% to 17.4% with higher CVs (above 7.0%) at the low
analyte levels.
Conclusion: Sera kept at 4ºC in their collection tubes (with gel barrier) over
a 4-day period gave the same or similar concentration as on day 0, for an array
of common therapeutic drugs.
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AMB127
Presence of Myoglobin in the Urine Related to Muscle Creatine
Kinase and Creatinine Levels
WY NG1, SC CHONG1, IK TAN1

1Pathology, Singapore General Hospital, Singapore

Aim: An average of 200 tests annually were requested from hospital inpatients
for myoglobin in urine. Qualitative urine myoglobin was previously determined
and then semi-quantitatively in August 2003. Quantitative levels may better
predict the development of renal failure on massive muscle breakdown, e.g.,
rhabdomyolysis or drug-induced myoglobinuria. Since June 2004, a
quantitative chemiluminescent immunoassay for urinary myoglobin has
been available. We reviewed urinary myoglobin tests from various wards and
its relation with other muscle and renal function indicators.
Methods: A patient data set (n = 73) comprising demographics and location
of wards was collected from consecutive reports for urinary myoglobin.
Urinary myoglobin was correlated with serum creatinine (sCr), serum creatine
kinase (CK), CK-mass and aldolase levels determined on the same day or up
to 3 days before the test for urine myoglobin.
Results: Of the 73 patients (mean: 57 years; range, 14 to 84 years; 50 males)
from 18 wards, there were 49 occasions (67.1%) where urinary myoglobin
(mean: 4274 µg/L; range, 25 to 60,000 µg/L) was detected. The mean CK
level was 4209 U/L and on 1 occasion, a level of 36,000 U/L was measured.
Urine myoglobin levels tend to increase with sCr, CK, CK-mass and aldolase
levels. Significant myoglobin levels were associated with impaired
renal function (sCr >141 µmol/L) and elevated CK (>2000 U/L; 10x upper
normal limit). There were 4 occasions where urinary myoglobin exceeded
60,000 µg/L.
Conclusion: Presence of myoglobin in the urine is related to high levels of
CK and renal impairment. Quantitative urinary myoglobin would be of help
in determining myoglobin effects on renal function.

AMB128
Interlaboratory Variation of Haemoglobin A1c in SingHealth
Laboratories over a 3-Year Period
WY NG1, CP YEO1, J LOH1, AH GOH1, E JACOB1

1Pathology, Singapore General Hospital, Singapore

Aim: As part of a quality assessment programme for SingHealth laboratories
(polyclinics and specialist centre) managed by the Singapore General Hospital’s
Pathology Department, testing for haemoglobin (Hb)A1c was implemented
in July 2002. This study reports the extent of interlaboratory variation of
HbA1c measurements (on the Bayer DCA2000) since implementation.
Methods: Two specimens of pooled EDTA-blood—S1 (good glycaemic
control; low HbA1c) and S2 (poor glycaemic control; high HbA1c)—were
distributed to the 9 laboratories bimonthly. Results exceeding a bias of ±10%
or an absolute difference of ±1.0% HbA1c from the clinical laboratory were
considered significant.
Results: Over the 3-year period, July 2002 to June 2005, 22 distributions
were carried out. From 33 instruments initially, 55 units participated in the
2005 programme. Between July 2003 and January 2004, an average of 10
instruments (range, 4 to 16) gave results exceeding 1% HbA1c from the
reference values for S2 specimens (#8 to #13 distributions). Acceptable
results were obtained for S1 specimens. From February 2004, all results
showed no significant bias. On average, 3.96% imprecision (CV) base for S1
specimens (mean: 5.3% HbA1c) and 3.15% for S2 specimens (mean: 10.2%
HbA1c) were obtained by all laboratories, equivalent to method-specific
laboratories in the College of American Pathologists (CAP) 2005 Survey.
This is also within the maximum allowable CV (<5%) specified by the
National Academy of Clinical Biochemistry 2002 guidelines.
Conclusion: With regular participation and awareness of performance,
interlaboratory analytical variation for HbA1c had remained fairly constant
and below 5%. Laboratories should continue to assess their performance in
line with standards practised by larger clinical laboratories.

AMB129
Performance of Point-of-Care Testing for Blood Glucose as
Assessed by Split-sample Testing
WY NG1, SK NG2, M CHOW3, HH PNG2, E JACOB1

1Pathology, 2Nursing, 3Emergency Medicine, Singapore General Hospital,
Singapore

Aim: Point-of-care testing (POCT) for blood glucose is an essential feature
in the management of diabetes mellitus. In the Singapore General Hospital,
handheld glucometers (Roche Accu-Chek Advantage) are found in most
wards, specialist outpatient clinics and specialist centres. With the
implementation of a campus-wide POCT policy, blood glucose measurements
are required to be assessed for accuracy. The results of the first external
quality assessment (EQA) exercise are reported.
Methods: Each meter in active use first tested a blood sample before the
specimen was dispatched to the main clinical laboratory. Test locations
submit the results with meter, operator and specimen details to the Pathology
coordinator for a comparison. Test locations with results exceeding the
acceptable error (±15%) are required to re-test and re-submit after checks for
probable causes, e.g. quality controls, test-strip storage or operator technique.
Results: A total of 165 meters, spread over 47 locations and 89 operators,
were involved in the exercise. Blood glucose levels from 2.6 to 19.8 mmol/
L (median: 7.0 mmol/L) were submitted. Eighty-seven per cent (143/165) of
the submissions passed the acceptance criterion. Of these results, the difference
from the main laboratory results ranged from –13.6% to 15.0% (glucose 2.6
to 6.0 mmol/L; n = 43), –13.8% to 15.0% (6.1 to 10.0 mmol/L; n = 58), –9.8%
to 5.7% (10.1 to 15.0 mmol/L; n = 27) and –8.6% to 4.3% (15.1 to 19.8 mmol/
L; n = 15). Twenty-two meters from 14 test locations required re-tests,
subsequently meeting the acceptance criterion on re-submissions.
Conclusion: Most test locations and the operators were competent in
performing blood glucose determinations. Factors other than instrument-
related appear to be contributory causes for unacceptable results.

AMB130
Multiplex Polymerase Chain Reaction Assay for Diagnosis of
Infections in Eye and Cerebrospinal Fluid Samples
SY SE THOE1, L OON1, KP CHAN1, SP CHEE2, AE LING1

1Pathology, Singapore General Hospital, Singapore, 2Ocular Inflammation
and Immunology Service, Singapore National Eye Centre, Singapore

Aim: The diagnosis of eye and central nervous system infections pose a
challenge to the diagnostic microbiology laboratory due to the difficulty in
obtaining sufficient amount of eye and cerebrospinal fluid (CSF) samples. To
address this problem, a multiplex polymerase chain reaction (PCR) test was
developed.
Methods: An in-house developed multiplex PCR assay that could
simultaneously detects cytomegalovirus (CMV), herpes simplex virus (HSV),
varicella-zoster virus (VZV) and Toxoplasma gondii (TG).
Results: Over an 18-month period, a total of 160 eye and 114 CSF samples
were tested using this PCR assay. Fifty-four (20%) samples were positive for
at least 1 pathogen. CMV was the commonest pathogen, being detected in
15.6% and 7.9% of eye and CSF samples, respectively. HSV, VZV and TG
were detected in 2.5%, 1.25% and 1.25% of eye samples respectively, while
VZV, HSV and TG were detected in 5.3%, 1.25% and 1.25% of CSF samples,
respectively. Dual infection was seen in 2 (1.8%) CSF specimens from
immunocompromised patients; 1 with CMV and HSV, and the other with
CMV and VZV.
Conclusion: In summary, this multiplex PCR assay was found to be particularly
useful for samples of low volumes that require testing for multiple pathogens.
The other advantage of this assay was savings in reagents and labour as only
a single PCR assay was needed for the diagnosis of 4 pathogens. Its drawback
was the reduction in the sensitivity (1 log) of the assay to detect HSV and VZV
as compared to the corresponding uniplex PCR.
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BAS131
Genetic Variations in Alcohol Metabolising Enzymes and
Alcoholism of Chinese and Indians
JY LEONG1, EC TAN2, L LIM3, M WINSLOW1, A LEE1, CH TAN4

1Addiction Medicine, Institute of Mental Health/Woodbridge Hospital,
Singapore, 2Center for Biomedical Science, DMERI@DSO, Singapore,
3Behavioural Medicine, Singapore General Hospital, Singapore,
4Psychological Medicine, National University Hospital, Singapore

Aim: It is well established that the kinetics of ethanol absorption and
elimination are influenced by genetic factors. Polymorphisms have been
identified in the alcohol dehydrogenase and aldehyde dehydrogenase genes
which encode enzymes that mediate ethanol metabolism. We hypothesise
that there could be a reduced frequency of the ALDH2*2 allele for Chinese
and Indian alcoholics and a corresponding increase in the ALDH2*2 allele in
Indian and Chinese controls.
Methods: Chinese and Indian alcoholic subjects meeting DSM IV criteria for
alcohol dependence were recruited from the Woodbridge Hospital and the
Alexandra Hospital. Severity of alcohol dependence was assessed by the
Severity of Alcohol Dependence Questionnaire (SADQ) and the Alcohol Use
Disorders Identification Test (AUDIT). Genomic DNA was extracted from
peripheral blood. Controls with no history of alcohol abuse were recruited
from Chinese and Indian staff of Woodbridge Hospital. Duplex polymerase
chain reaction with confronting 2-pair primers (PCR CTPP) was carried out
to genotype ADH2 and ALDH2. Some genotypes were also confirmed by
PCR-RFLP and DNA sequencing.
Results: Our data revealed statistically significant difference in genotype and
allele frequencies of the 2 at-risk gene variants between Chinese alcoholics
and Chinese controls (ADH2: χ² =7.59, P = 0.0059; ALDH2: χ² =16.4,
P = 0.0001). The trend was similar for Indian alcoholics and Indian controls,
but it did not reach statistical significance. Indians have lower frequencies of
the protective ADH His allele. Chinese had higher frequency of the ALDH
Null allele which seems to protect against alcoholism.
Conclusion: These results confirm the hypotheses that certain ethnic groups
maybe more vulnerable to the pathogenesis of alcoholism.

BAS132
Variables Predicting Deaths Due to Cardiac Causes in Heart
Failure Patients Enrolled in the National Healthcare Group
Heart Failure Disease Management Programme
HN TAN1, XH HUANG2, JS WONG2, MPHS TOH3, BH HENG3, KC
NG4, TS CHEAH5

1Disease Management, National Healthcare Group HQ, Singapore,
2Professional Planning and Policy, 3Health Services & Outcome Research,
National Healthcare Group, Singapore, 4Cardiology, Tan Tock Seng Hospital,
Singapore, 5Clinical Project Management and Planning, National Healthcare
Group, Singapore

Aim: To determine the predictors of mortality due to cardiac causes, in
patients enrolled in the National Healthcare Group (NHG) Heart Failure
Disease Management Programme.
Methods: All patients enrolled in the NHG Heart Failure Disease Management
Programme from October 2002 to June 2005 were included in the study.
Baseline demographics, co-morbid medical conditions and NYHA Class
Status were collected as cofounders. Statistical analysis was conducted with
SPSS v11.
Results: A total of 1233 patients were enrolled in the programme. Mean
duration of patient participation in the programme was 12.5 ± 8.3 months,
with a mean age of 66.8 ± 13.1 years. Among the patients, 11% had chronic
renal failure; 16.1% in NYHA Class I; 58.3% in Class II; 24.1% in Class III;
and 1.5% in Class IV. Cox proportional hazard model, adjusting for baseline
demographics and co-morbidities, was performed on the mortality rate. The
mortality rate between patients recruited during their acute heart failure
admissions and those who were recruited from the Heart Failure Clinic was
statistically significant (P = 0.001, HR = 2.341, 95% CI 1.492 to 3.910). An
increase in 1 year of age also had a 3.1% (P = 0.005, HR = 1.031, 95% CI

1.009 to 1.053) increase in mortality rate. Non-diagnosis of chronic renal
failure (P = 0.01, HR = 0.494, 95% CI 0.29 to 0.842) and being in NYHA
Class I or II (P = 0.02, HR = 0.318, 95% CI 0.121 to 0.837) seemed to have
a protective effect on mortality rate.
Conclusion: The findings from the study suggested that heart failure patients
who were older, diagnosed with chronic renal failure and in NYHA Class III
or IV appeared to have a lower survival rate.

BAS133
A Comparative Study on Survival Rates between Patients who
were Enrolled in the National Healthcare Group Heart Failure
Disease Management Programme
HN TAN1, XH HUANG2, KC NG3, MPHS TOH4, JS WONG2, BH
HENG4, TS CHEAH5

1Disease Management, National Healthcare Group HQ, Singapore,
2Professional Planning and Policy, National Healthcare Group, Singapore,
3Cardiology, Tan Tock Seng Hospital, Singapore, 4Health Services and
Outcomes Research, 5Clinical Project Management and Planning, National
Healthcare Group, Singapore

Aim: To determine if there is a difference in survival rates between patients
recruited into the National Healthcare Group (NHG) Heart Failure Disease
Management Programme, during their acute heart failure admissions (index
admissions) and those who were recruited from the Heart Failure Clinic.
Methods: All heart failure patients enrolled in the NHG Heart Failure Disease
Management Programme from October 2002 to June 2005 were included in
the study. Data on patients’ baseline demographics, co-morbidities, death
and termination were collected and analysed. Statistical analyses were
performed using SPSS v11.
Results: A total of 1233 patients were enrolled during the study period. There
were 644 patients recruited during their index admissions (Group 1) and 589
from the Heart Failure Clinics (Group 2). Mean duration of patient participation
in the programme was 12.5 ± 8.3 months and with a mean age of 66.8 ± 13.1
years. Kaplan-Meier survival curves showed Group 1 with 26.59 ± 0.53, as
compared to Group 2 (29.2 ± 0.43, P = 0.0001). Cox proportional hazard
model, adjusting for patients’ demographics, their co-morbidities and NYHA
Class Status, was performed on the mortality rate. Mortality rate in Group 1
versus Group 2 showed HR = 2.341, 95% CI 1.492 to 3.910 (P = 0.001).
Conclusion: The findings from the study suggested patients enrolled at the
heart failure clinics appeared to have a higher survival rate, compared to
patients recruited from index admissions. This difference in mortality rates
could be closely related to patients who were hospitalised having higher
morbidity than patients who sought outpatient treatment.

BAS134
A Study on the Different Causes of Death among Patients Enrolled
in the National Healthcare Group Heart Failure Disease
Management Programme
HN TAN1, XH HUANG2, KC NG3, MPHS TOH4, JS WONG2, BH
HENG4, TS CHEAH5

1Disease Management, National Healthcare Group HQ, Singapore,
2Professional Planning and Policy, National Healthcare Group, Singapore,
3Cardiology, Tan Tock Seng Hospital, Singapore, 4Health Services and
Outcomes Research, 5Clinical Project Management and Planning, National
Healthcare Group, Singapore

Aim: To investigate the different causes of death among patients enrolled in
National Healthcare Group (NHG) Heart Failure Disease Management
Programme.
Methods: All heart failure patients enrolled in the NHG Heart Failure Disease
Management Programme from October 2002 to June 2005 were included in
the study. Data on patients’ baseline demographics, co-morbidities, death
and termination were collected and analysed. Statistical analyses were
performed using SPSS v11.
Results: There were 1233 patients recruited into the programme during the
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study period. Mean duration of patient participation in the programme was
12.5 ± 8.3 months, with a mean age of 66.8 ± 13.1 years; males made up of
more than half of the total patient population (66.8%). Data on survival rate
were collected at 12 months, 24 months and 32 months. There were 154
deaths in total with survival rates of 89% at 12 months, 79% at 24 months and
32.7% at 32 months. Male patients’ survival rates stood at 90%, 80% and
79% at the 3 respective time periods, while female patients’ survival rates was
at 86%, 75% and 64%, respectively. Slightly more than half (56.5%) of the
deaths were due to cardiac causes; 10.4% were due to infection; 5.2% had
neurological origins; 4.5% due to pulmonary causes; 1.9% had renal-related
causes; while 1.3% of the deaths were caused by malignant diseases.
Conclusion: The findings from the study suggested that male heart failure
patients had a higher survival rate than female patients; and different causes
of death contributed to different mortality rates.

BAS135
Topical Heparin with Tetracycline versus Heparin or Tetracycline
Alone in Preventing Ocular Scarring due to the Venom of the
Black Spitting Cobra (Naja sumatrana)
G CHAM1, J PAN2, F LIM3, P GOPALAKRISHNAKONE4

1Emergency Medicine, 2Ophthalmology, Tan Tock Seng Hospital, Singapore,
3Singapore Zoological Garden, Singapore, 4Anatomy, National University
of Singapore – Yong Loo Lin School of Medicine, Singapore

Aim: The black spitting cobra (Naja sumatrana) spits venom at an attacker’s
eyes, resulting in blindness, and there is no known therapy. The study aims
to determine the efficacy of topical heparin, tetracycline ointment or both, in
treating ocular injury in a rabbit model.
Methods: New Zealand White rabbits and pooled fresh venom were used.
Random groups of 3 rabbits were anaesthetised and 0.05 mL of 20 times
dilute venom was introduced on the conjunctivae. After a specified delay,
heparin 5000 IU/mL, 1% tetracycline ointment, heparin-tetracycline
combination or saline, was introduced on the conjunctivae. The rabbits were
assessed after 24, 48, 72 hours, 1 and 2 weeks by an ophthalmologist blinded
to the treatment arms. The Roper-Hall classification was used. Corneal defect
was revealed by fluorescein staining. Hazy corneal reflex, chemosis, corneal
discharge, conjunctival and ciliary injection were considered inflammatory
features. Corneal scarring, ectropion or entropion were considered scar
features.
Results: In the heparin and heparin-tetracycline groups, there were no
features of scarring at two weeks, while the saline and tetracycline groups had
significantly scarring. Roper-Hall grades were normal from day 2 onward, but
highest in the saline group; inflammatory features subsided faster in the
heparin and heparin-tetracycline groups when compared to saline or
tetracycline groups. There was no difference in the rate of corneal re-
epithelialisation.
Conclusion: Topical heparin therapy was better than tetracycline or saline.
It reduced scarring, inflammation and improved overall ocular outcome after
exposure to Naja sumatrana venom. The efficacy of the heparin-tetracycline
treatment combination is driven by heparin.

BAS136
Identification of a Novel Insertion Mutation Causing Alpha-
thalassaemia in a Patient of Sri Lankan Descent
HY LAW1, M CHEE2, E TAN2, I NG1

1Paediatrics - Genetics, 2National Thalassaemia Registry, KK Women’s &
Children’s Hospital, Singapore

Aim: During a routine screening for deletions causing α-thalassaemia using
a multiplex PCR, an unexpected product was observed in a child who also
carried a 3.7 kb deletion. Family study showed that the 3.7 kb deletion was
inherited from the Chinese mother and the novel PCR product from the Sri
Lankan father. The aim of this study is to define the mutation that gave rise
to the novel PCR product detected during routine screening.
Methods: Five primers used in the multiplex were tested in pairs using the

family DNA to define which pair generated the novel PCR product. Cycle
sequencing of this product was then carried out using primers covering
overlapping regions in both directions, and analysed on ABI 3100 Avant
Genetic Analyzer. Southern analysis was also carried out to exclude more
extensive rearrangement.
Results: Sequencing found a 279 bp insertion of 5' α-globin gene into the “Z”
region, ~385 bp upstream of CAAT. This resulted in a net gain of 274 bp as
5 bases were deleted at the insertion site. PCR using the normal α2 globin
gene primers generated both the normal fragment of 1940 bp and the novel
PCR product of 2215 bp in the father (αTα/α), but only the novel product in
the proband (αTα/-α3.7) as expected.
Conclusion: As the insertion included the promotor of the α-globin gene,
cryptic transcription with no output of functional α-globin chain could cause
α-thalassaemia. Routine screening has since identified another carrier showing
that this may be a relatively common mutation among South Asians.

BAS137
A Novel Exon 13 Duplication in the BRCA1 Gene Identified in a
Chinese Patient
KPL YAP1, P ANG2, IHK LIM2, GH HO1, ASG LEE2

1Clinical Departments - Surgical Oncology, 2Clinical Departments - Medical
Oncology, National Cancer Centre, Singapore

Aim: The frequency of large gene rearrangements in Chinese women is
unknown.
Methods: We studied high-risk Chinese women from a clinic-based genetic
testing protocol for BRCA1 mutations (n = 30) and also women with early-
onset breast cancer diagnosed at age <40 (n = 78) who were negative on
BRCA1 mutational analysis. In total, 6 were from high-risk breast and
ovarian cancer (HBOC) families, and 23 had a family history of only breast
cancer. Multiplex ligation-dependent probe amplification (MLPA) was used
to detect large gene rearrangements in BRCA1.
Results: An exon 13 duplication was identified in 1 BRCA1 mutation-
negative patient, originally classified with early-onset breast cancer until a
sibling was diagnosed with ovarian cancer. This 8463 bp duplication,
characterised by long-range PCR and sequencing, had a 28 bp core sequence
at both breakpoints, which were within AluSq and AluSp repeats that were
both oriented in the reverse sense to the BRCA1 transcript. Exon 13 codes for
amino acids 1396 to 1452, which lie within the SQ-cluster domain, the site
of phosphorylation of the BRCA1 protein by ATM.
Conclusion: This is the first report of a BRCA1 large gene rearrangement in
a Chinese patient and it differs from the known exon 13 founder mutation in
Caucasians.

BAS138
Temozolomide Induces Different Checkpoint Activation in
Quiescent and Proliferating Glioma Cells
SW TENG1, TT WANG2, SY CHENG2, CJ ZHU2, C CHAN3, A TY3, MC
WONG3

1Laboratory, 2Research Divisions - Medical Sciences, National Cancer
Centre, Singapore, 3Neurosurgery, National Neuroscience Institute,
Singapore

Aim: Temozolomide (TMZ) induces O6-methylguanine (O6-meG) DNA
lesions. O6-meG is removed by the suicidal enzyme, MGMT. In proliferating
cells, when MGMT is depleted by TMZ, O6-meG is processed by MMR,
leading to G2/M cell cycle arrest and genotoxicity. Most chemotherapeutic
killing is proliferation dependent but in solid tumours, most cells are
quiescent. TMZ-induced differential cytotoxicity in quiescent glioma cells is
unknown. Herein, we aim to identify TMZ-induced cell cycle checkpoint
signalling and cytotoxicity in quiescent glioma cells.
Methods: U118-MG cells were serum starved and cell cycle profile determined
by FACS. Cell cycle dependency of MGMT and MMR gene expression was
quantified by real-time RT-PCR. Cells were treated with TMZ and cytotoxicity
measured by MTT assay. G1 and G2/M checkpoint activation were assessed.
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Results: Quiescent (G0) cells were serum replete, progressing through G1/
S at 21 h. Maximum MGMT expression was observed in G0-phase, while
significant MMR gene (MSH2, MSH6, MLH1, and PMS2) expression,
initiated at late G1, was discerned in only proliferating cells. MSH2 and
MSH6 expression peaked in S-phase. TMZ induced G2/M arrest in
proliferating cells, after second S-phase (post-drug treatment). Unlike
proliferating cells, TMZ induced sustained G1 arrest in quiescent cells (>24
h, with >90% accumulated at G1/S). Quiescent U118-MG cells were
significantly more resistant to TMZ.
Conclusion: Quiescent glioma cells differ, including key O6-meG DNA
repair gene expression, checkpoint activation and TMZ cytotoxicity. Our
findings of TMZ-induced G1 arrest are novel. Insights into quiescent tumour
cells may yield new targets for sensitising the tumour bulk to chemotherapy.

BAS139
Epithelial Cell Transforming Factor 2 (ECT2) Promotes Glioma
Cell G1/S Cell Cycle Progression Underpinning Oncogenicity
TT WANG1, C ZHU2, SY CHENG2, SW TENG2, J THOMAS3, KB
KANG2, MC WONG4

1Laboratory Medicine, 2Research Divisions - Medical Sciences,
3Neurosurgery, 4Neurology, National Neuroscience Institute, Singapore

Aim: ECT2 oncogene over-expresses in many tumours including gliomas.
ECT2 is up-regulated by mitogens and its C-Terminal (ECT2C) has a high
transformation potential. However, the cellular mechanism of ECT2
oncogenic transformation is undefined. We aimed to identify ECT2-
mediated G1/S cell cycle progression and its role in ECT2C-induced
transformation.
Methods: ECT2 was analysed in context of G1/S, including G1/S transition
markers, DNA content and DNA synthesis. p21 and cyclin D1 were verified
by real-time RT-PCR, Western blotting and immunofluorescence. ECT2 was
down-regulated by siRNA and over-expressed by exogenous ECT2 cDNA.
Transformation activity was assessed by foci formation using NIH3T3 cells.
Results: Quiescent U87-MG glioma cells re-entered the cell cycle following
serum repletion. Initiation of endogenous ECT2 expression (mRNA and
protein) occurred at restriction point, overlapping expression of delayed early
response genes. Significantly enhanced ECT2 expression was observed at
G1/S transition. Over-expression of ECT2 [full length (ECT2-F) or (ECT2C)]
increased DNA synthesis and G1/S progression. Strikingly, ECT2 and p21
protein expression were mutually exclusive. ECT2 expression suppressed
p21 transcription, while steady state cyclin D1 protein level was unaffected.
In contrast, siRNA transfection induced G1 arrest with significant reduction
of DNA synthesis. The role ECT2 on G1/S progression co-related with its
transformation efficiency in NIH3T3 cells.
Conclusion: We reveal that ECT2 oncogenicity relies on dysfunction of its
C-terminal, wherein cytoplasmic DBL domain activity strongly induces G1-
S cell cycle progression through suppression of p21, a key G1/S CDKI.

BAS140
Downregulation of p16INK4A Sensitises Siha Cervical Cancer
Cells to UV-induced Apoptosis
WM LAU1, TH HO2, KM HUI1

1Research Divisions - Cellular & Molecular Research, National Cancer
Centre, Singapore, 2Obstetrics and Gynaecology, Singapore General
Hospital, Singapore

Aim: p16INK4A (p16) is a well-known tumour suppressor gene that is
frequently inactivated in many human cancers. Conversely, p16 is upregulated
in cervical cancer and its regulation in cervical cancer has not been
well studied. The aim of this study is to further elucidate the role of p16 in
cervical cancer.
Methods: Using subtracted cDNA libraries and spotted cDNA microarrays,
we have shown p16 to be significantly upregulated in 22 cervical cancer
biopsies in comparison to tumour-adjacent normal biopsies, and normal
cervical biopsies from non-cancerous patients. The upregulation of p16 was
further confirmed using Affymetrix Genechip analyses and quantitative real

time PCR assays with a different set of cervical tumour and paired normal
biopsies. To further understand the role of p16 in cervical cancer,we silenced
p16 gene expression using siRNA against exon 1 ± of the p16 gene.
Results: After introducing p16 siRNA into Siha cervical cancer cells, p16
protein and mRNA levels were significantly reduced compared to scrambled
siRNA control, as shown by Western blotting and quantitative real time PCR
assays. Following UV irradiation, cells with reduced p16 expression had a
higher percentage of apoptotic cells compared to scrambled control siRNA-
transfected Siha cells. Affymetrix Genechip analyses revealed gene expression
changes in critical cell cycle and DNA damage regulatory genes that have
been linked to the induction of apoptotic cell death. These regulatory patterns
were also observed at the protein level.
Conclusion: Our data suggest a potential protective role of p16 in response
to cellular stress. In conclusion,we found that downregulation of p16 sensitises
Siha cervical cancer cells to UV-induced apoptosis.

BAS141
Identification of Tumour-specific Genes by Novel Modified
Suppressive Subtractive Hybridisation
BH LIU1, C GOH2, LL OOI3, D LIM3, KM HUI1

1Research Divisions - Cellular & Molecular Research, National Cancer
Centre, Singapore, 2Otolaryngology, Singapore General Hospital, Singapore,
3General Surgery, Singapore General Hospital, Singapore

Aim: Suppressive subtractive hybridisation (SSH) provides a powerful
method to identify differentially expressed genes. Despite its potential, SSH
has not been used in conjunction with oligonucleotide arrays due to technical
difficulties in generating anti-sense RNA from the subtracted cDNAs. Here
we report a method termed modified suppresive subtractive hybridisation
(MSSH) which we have adopted for the generation of anti-sense RNA and
allows the hybridisation of the Affymetrix arrays.
Methods: In MSSH, a T7-promoter sequence was introduced to the 5' end of
the non-coding strand. To ensure its position, SP6 adaptor was used.
Subsequently and in vitro transcription was performed. We employed 5
hepatocellular carcinoma (HCC) biopsies, 5 breast cancer biopsies, and 4
nasopharyngeal carcinoma (NPC) biopsies as testers and their corresponding
adjacent normal biopsies as drivers in our study. Hybridisations of the same
tissue pairs were performed independently from MSSH for comparisons.
Results: Using our method, the subtraction efficiency is over 90%. We were
able to identify 3 distinct groups of genes that were specific for human HCC,
breast cancer and NPC. The expression and specificity of these genes were
further confirmed by in silico studies and real-time PCR analysis. Interestingly,
when compared to gene profiling data obtained from the oligonucleotide
arrays alone, MSSH detected an abundance of transcripts that are novel
or ESTs.
Conclusion: MSSH could allow the hybridisation of subtracted samples on
oligonucelotide array, and hence the identification of rare tumour-specific
genes that would not otherwise be detected via conventional profiling.

BAS142
Targeted Gene Therapy with Nanoparticles
K TAN1,2, CL FONG1, R KUMAR2, P CHEANG2, KM HUI1,2

1Research Divisions - Cellular & Molecular Research, National Cancer
Centre, Singapore, 2Division of Bioengineering, Nanyang Technological
University, Singapore

Aim: Development of gene therapeutics depends on the efficient means of
transfer of DNA or RNA into cells. Potential toxicity and immunogenicity
surrounding viral methods of DNA delivery have warranted the use of non-
viral, synthetic carriers as attractive alternative strategies for gene delivery.
In this study, we explored the ability of nano-sized bio-ceramic particles,
including silica (SiO2), hydroxyapatite and Zirconia, to act as synthetic gene
carriers.
Methods: Probably due to the extended size of hydrated DNA and its
negative charge density, it is difficult for naked DNA to cross the nuclear
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membrane pore into the nucleus where transgene expression could take place.
We therefore employed various polycations to modulate the charges of the
nano-particles so that they could interact with DNA to produce nearly charge-
neutral DNA-nano-particle complexes.
Results: Among the polycations tested, protamine sulfate (PS) was able to
produce stable DNA-nano-particle complexes with SiO2 both in vitro and in
vivo. In addition, the SiO2-PS DNA complexes could mediate good reporter
gene expression when introduced into different human cancer cell lines. We
have also employed the SiO2-PS DNA complexes for in vivo gene delivery
experiments and observed that the SiO2-PS DNA complexes could target
transgene expression specifically to the spleen. From the time course study,
transgene expression in the spleen could last up to 48 h.
Conclusion: Since the spleen plays a vital role in immune regulations, the
potential of the SiO2-PS DNA complexes to modulate immune responses is
being examined.

BAS143
Cell Cycle-Regulatable HSV-1 Amplicon Viral Vector
Y WANG1, IAW HO1, KM HUI1, PYP LAM1

1Research Divisions - Cellular & Molecular Research, National Cancer
Centre, Singapore

Aim: We have previously constructed a cell cycle-regulatable HSV-1 amplicon
vector, pC8-36, which is based on the binding of the cell cycle-specific CDF-
1 transcriptional repressor onto the CDE/CHR regulatory elements within the
cyclin A promoter. We hypothesised that the availability of more CDE/CHR
elements would enhance the overall cell cycle regulation mediated by pC8-
36 amplicon viral vector.
Method: Two, 3 and 6 copies of the CDE/CHR elements were incorporated
within the minimal cyclin A promoter (designated as pC8-2ccLuc, pC8-
3ccLuc and pC8-6ccLuc, respectively). These constructs were subsequently
evaluated by transfection into human glioma cells. The degree of cell cycle
regulation was measured as a ratio of luciferase activity of the proliferating
and G1-arrested cells. These amplicon plasmids were packaged into infectious
amplicon virions and characterised in vivo.
Results: Our results showed that in dGli36 cells, the cell cycle-dependent
transgene expression was significantly observed in all the constructs tested.
The degree of cell cycle regulation was enhanced by 2-fold for each additional
copy of CDE/CHR element introduced. In partially hepatectomised mice,
pC8-6ccLuc achieved 3-fold higher cell cycle regulation when compared
with pC8-36.
Conclusion: Addition of multiple copies of CDE/CHR region enhanced the
cell cycle-dependent transgene expression in vitro and in vivo.

BAS144
Identification of Molecular Biomarkers Associated with the
Recurrence of Human Hepatocellular Carcinoma
SM WANG1, LLPJ OOI2, KM HUI1

1Research Divisions - Cellular & Molecular Research, 2Clinical Departments
- Surgical Oncology, National Cancer Centre, Singapore

Aim: This study aims to use combined gene expression profiling approach
and conventional clincopathological judgement to identify biological markers
that better predict human hepatocellular carcinoma (HCC) recurrence.
Methods: Using univariate analysis, vascular invasion and cirrhosis were
significantly associated with recurrence. We then divided the 70 HCC
samples into 4 subgroups based on these 2 risk factors and used high density
oligonucleotide arrays representing approximately 33,000 well known genes
to compare gene expression of the training sets between recurrence and non-
recurrence cases. Informative genes selected by both parametric and non-
parametric statistical tests that could estimate the training set with the
minimum error rate were kept for prediction of the independent set.
Results: We showed that the integration of these two risk factors could
predict the recurrence of HCC with a high degree of accuracy. Patients with
vascular invasion and cirrhosis in Group 1 were likely (83%) to have

recurrence, while HCC patients without vascular invasion and cirrhosis in
Group 4 were unlikely (88%) to recur. For patients that either have invasion
or cirrhosis (Groups 2 and 3), there were 50% recurrence and non-recurrence
patients. The differentially expressed 57-gene set selected between these 2
subgroups could yield prediction accuracy of up to 87%. Validation using
real-time PCR showed consistent expression pattern of this gene set with
those observed in microarray.
Conclusion: The present work using combined conventional
clincopathological judgement and microarray approach can identify candidate
genes to predict HCC patients with a high risk of disease recurrence.

BAS145
The Role of Epithelial Cell Transforming Factor 2 (ECT2) on
DNA Synthesis and S-phase Checkpoint Activation in Glioma
Cells
SY CHENG1, SW TENG1, TT WANG1, B LIU2, A TY3, CJ ZHU1, MC
WONG3

1Research Divisions - Medical Sciences, National Cancer Centre, Singapore,
2Neurosurgery, 3Neurology, National Neuroscience Institute, Singapore

Aim: Protein BRCT domains modulate signaling unique to DNA damage and
checkpoint control. ECT2 is over-expressed in many tumours, but its BRCT
domain function is undefined. We aimed to define the role of ECT2 in DNA
damage response and checkpoint control.
Method: U87-MG cells were treated with temozolomide, etoposide and UV-
irradiation. ECT2 expression was measured by real-time RT-PCR and
Western blotting. Cellular ECT2 was knocked-down by siRNA and DNA
replication and S-phase checkpoint activation analysed by simultaneous
FACS analysis of DNA content and BrdU incorporation. S-phase checkpoint
was monitored by measuring key signalling events such as ATR foci formation
and Chk1 phosphorylation.
Results: ECT2 was up-regulated following genotoxic agent exposure. In cells
treated with UV and etoposide, which are known to induce S-phase checkpoint
activation, up-regulation of ECT2 protein corresponded with onset of S-
phase arrest. Subsequent fractionation and nuclease digestion revealed ECT2
predominantly distributed in chromatin fractions indicating proximate
association with DNA. Following siRNA knock-down, cells failed to arrest
at S-phase, while significant arrest was observed in cells treated with GAPDH
or scramble siRNA. ECT2 knock-down reduced DNA replication. Further
experiments will verify ATR signaling pathways in cells with different ECT2
levels or BRCT domain mutations.
Conclusion: We are the first to report that ECT2 has a close association with
chromatin and to demonstrate an important role for ECT2 in DNA synthesis
and S-phase checkpoint activation. Checkpoint activation is closely related
to chemoresistance. Defining ECT2 modulation of checkpoint activation can
present novel adjuvant targets for improving chemotherapy.

BAS146
Structure Activity Relationship and Antitumour Activities of
Andrographolide and its Novel Derivatives
SR JADA1, SR SAGINEEDU2, AS HAMZAH3, J STANSLAS2, MFG
STEVENS4, B CHOWBAY1

1Research Divisions - Medical Sciences, National Cancer Centre, Singapore,
2Faculty of Medicine and Health Sciences, Universiti Putra Malaysia,
Malaysia, 3Institution of Science, University Technology MARA, Malaysia,
4Centre for Biomolecular Sciences, University of Nottingham, United Kingdom

Aim: In our search for development of antitumour agents from medicinal
plants, we have encountered promising in vitro antitumour activity in the
methanol extract of Andrographis paniculata. Subsequent analysis showed
that it is andrographolide, a diterpenoid lactone compound in the extract, that
caused the antitumour activity against different tumour cell lines in vitro and
in vivo breast cancer models. Despite possessing antitumour activities,
andrographolide lacks selectivity and potency towards tumour cell lines. To
improve upon its selectivity and potency as an anticancer agent, several
attempts were made to chemically modify the molecule so as to improve its
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structure activity relationships (SAR).
Methods: In our pilot project investigating andrographolide’s anticancer
activity, we synthesised 18 derivatives of andrographolide. The 18 derivatives
of andrographolide were tested for antitumour activities against MCF-7 and
HCT-116 cell lines. Parameters of dose-response effects, GI50, TGI and
LC50, were determined using a 72 h MTT cell viability assay. The derivatives
were found to have submicromolar GI50 values in the 2 cell lines. The 18
compounds were also screened against the NCI panel of 60 human cancer cell
lines derived from 9 cancer cell types.
Results: NCI’s SOM mechanistic analyses indicated that the derivatives’
antitumour activities were not similar to that of standard anticancer drugs
with known mechanism of actions. Also, of the 18 derivatives screened,
SRJ09 showed pronounced selectivity towards cancers of the CNS, renal and
melanoma. Preliminary in vitro studies using MCF-7 cell line showed SRJ09
down-regulating CDK4, which correlated with FACS analyses data showing
G1/S-phase block.
Conclusion: Future work to develop SRJ09 as lead molecule is ongoing in
our clinical pharmacology lab.

BAS147
An Isothermal Method for Whole Genome Amplification of
Fresh and Degraded DNA for Comparative Genomic
Hybridisation and Genotyping
C LEE1, SH LEONG1, A PNG2, KW CHOO2, C SYN3, M TAN1, D LIM4

1Research Divisions - Medical Sciences, National Cancer Centre, Singapore,
2Nanyang Polytechnic, Bioinformatics Group, Singapore, 3Centre for
Forensic Science, Health Sciences Authority, Singapore, 4General Surgery,
Singapore General Hospital, Singapore

Aim: Whole genome amplification (WGA) to overcome limitations of
clinical and forensic specimens must be efficient and possess quantitative
fidelity of genome representation. We designed a primer for unbiased WGA
and investigated WGA products by genome-wide assays.
Methods: A primer sequence (NYP) was designed by parsing the human
genome sequence. WGA of fresh frozen, paraffin-fixed and DNase-degraded
DNA samples was performed by degenerate oligonucleotide-primed PCR
(DOP PCR) and isothermal primer extension amplification (PEA). The
quality of WGA products was assessed by (a) chromosome-based comparative
genomic hybridisation (CGH); (b) BAC array CGH and (c) genotyping at 16
microsatellite loci.
Results: DOP PCR WGA of normal genomic DNA (gDNA) using NYP
primer gave a completely balanced copy number profile on chromosome
CGH in self-self hybridisation. In contrast, CGH with the widely used
Telenius primer showed many false deletions. PEA increased input DNA
more than 5000-fold. In self-self hybridisations on BAC array CGH, NYP-
primed and random hexamer-primed WGA products generated false outlier
signals on 18 and 65, respectively, out of 2464 BAC clones. Most copy
number aberrations were reproduced by array CGH of paraffin-extracted
gDNA after WGA. PEA for WGA was tolerant of DNA degradation. Nine, 7
and 6 microsatellite loci were genotyped when input gDNA was degraded to
the size ranges of 1500 to 3000, 800 to 1500 and 500 to 800 bp, respectively.
Conclusion: A bioinformatically-designed primer used in both PCR-based
and isothermal WGA reactions yields products that are relatively unbiased.
This method can be used on DNA that is degraded and from formalin-fixed
paraffin embedded tissues.

BAS148
Molecular Cytogenetic Characterisation of Chromosomal
Aberrations in Gastric Cancer Cell Lines
SH LEONG1, OL KON1, C LEE1

1Research Divisions - Medical Sciences, National Cancer Centre, Singapore

Aim: This study aims to characterise recurring chromosomal rearrangements
of 19 gastric cell lines. Genes at translocation breakpoints may encode fusion
products/transcripts of functional significance.

Method: Classical G-banding and molecular cytogenetic techniques such as
spectral karyotyping (SKY) and comparative genomic hybridisation (CGH)
are used to determine junctional breakpoints. High-resolution fluorescence in
situ hybridisation (FISH) analysis using custom labelled probes on SNU1
gastric cancer cell line pinpoints the exact breakpoint region.
Results: Preliminary analysis of 7 cell lines showed recurrent breakpoints at
1q36.1, 4q32, 5q12q13 and 6q24. High-resolution FISH on SNU1 determined
translocation breakpoints at 1q25.3, 4q32.3 and 4q26 with each set of probes
spanning a distance of between 10 and 50 kilobases. Nine candidate genes
resulting from del(4q) and 2 novel predicted genes at t(1;4)(q25.3;q32.3) and
inv(4)(q26q32.3) respectively, have been identified.
Conclusion: An approach combining G-banding, SKY, CGH and FISH
allows precise determination of chromosomal rearrangements in gastric
cancer cell lines. Limitations of G-banding were overcome by SKY. SKY
enables a global and accurate determination of complex rearrangements
involving 3 or more chromosomes. The utility of CGH lies in global
identification of regions of gains and losses. CGH copy number data have
good concordance with SKY data. Twelve other gastric cancer cell lines will
be analysed using the same approach. Identification of translocation “hotspots”
may reveal unique fusion transcripts that may be useful as prognostic and/or
diagnostic indicators.

BAS149
In Vivo Liver Electroporation: Optimisation and Demonstration
of Therapeutic Efficacy
J SIVALINGAM1, OL KON1, STB YAP2, ABM KHOO3, LP HO4, SL
TIEN4

1Research Divisions - Medical Sciences, National Cancer Centre, Singapore,
2Life Sciences, Nanyang Polytechnic, Singapore, 3Faculty of Science, Office
of Life Sciences, National University of Singapore, Singapore, 4Haematology,
Singapore General Hospital, Singapore

Aim: The liver is a suitable tissue platform for correcting metabolic disorders
characterised by deficient secretion of specific systemic proteins, e.g. insulin
and coagulation factor VIII. We investigated in vivo electroporation of naked
plasmid DNA as a safe and effective non-viral method of gene transfer to
the liver.
Methods: We investigated field strength, pulse duration, pulse number,
electrical waveforms, electrode contact area, plasmid administration routes
and injection technique for their effects on electrotransfer of reporter genes
into murine liver. Optimised conditions were used to achieve hepatic expression
of insulin in streptozotocin-diabetic mice and factor VIII in haemophilic
mice.
Results: Optimal electrotransfer occurred when plasmid DNA was injected
into a systemic vein, e.g. tail vein, followed immediately by electroporation
of mouse liver at 250 V/cm and 8 unipolar pulses of 20 ms each. Electrotransfer
also occurred in liver lobes that were not directly electroporated, the extent of
which was dependent on electrode contact area. We developed a modified
injection technique (injection volume 4% of body weight and injection speed
5 s) which, when combined with electroporation of factor VIII cDNA or
insulin cDNA, greatly improved electrotransfer efficiency and was sufficient
to cause significant phenotypic correction in haemophilic mice and increased
plasma insulin in diabetic mice, respectively.
Conclusion: In vivo electrotransfer to liver achieved significant phenotypic
correction of haemophilic mice and partial reconstitution of insulin deficiency
in diabetic mice. Further improvements are needed to prolong and increase
transgene expression before this technique can be considered in the treatment
of metabolic diseases.


