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Individualized medicine: Hurdles remain

Leonard Yap

The field of genetics has grown by leaps 
and bounds in the last few decades, 
thanks to advances in genetic sequenc-

ing, but individualized medicine is not quite 
ready for “prime time”, says an expert.

There is a lot that is now known in genet-
ics, but how much of this information is ac-
tually useable in clinical practice remains to 
be seen, said Dr. David Valle, professor and 
director, McKusick-Nathans Institute of Ge-
netic Medicine, Johns Hopkins University, 
Baltimore, Maryland, US.

A common problem is the poor predictive 
value of genetic medicine. “A risk allele at a sin-
gle nucleotide polymorphism (SNP) confers a 
risk to individuals that is only 1.2 times greater 
than those who do not have the risk allele.

This value is not very meaningful: it is cal-
culated in populations, but applied to indi-
viduals it is biologically naïve,” Valle said. 
There is a need for a biologically based ana-
lytic method that considers the constellation 
of variants as well as developmental, envi-
ronmental and epigenetic variants in a par-
ticular individual.

He said the problem of “missing heritabil-
ity” is a problem in genetics and individual-
ized medicine. Missing heritability troubles 
geneticists because individual genes cannot 
account for much of a disease’s heritability. 
Susceptibility to a disease may depend more 
on the combined effect of all the genes in the 
background than on a specific gene. Factors 
that play a part in missing heritability in-
clude the possibility that estimates on the ef-
fects of heritability of a particular disease are 

wrong; there are rare alleles with moderate 
effect on disease; there are many genes of in-
creasingly infinitesimal effect on a disease or 
phenotype ie, genes affecting height; epigen-
etic variations; and, possibly, other unknown 
variables. [Nature 2009;461:747-53]

Valle was optimistic that the missing heri-
tability problem will be solved in the near fu-
ture, leading to an increased use of genetic 
biomarkers for disease prediction and im-
provement in knowledge of the biology of 
disease. [Nature 2009;461(7265):747-53]

In the not-so-distant future, virtually 
all Mendelian-inheritance diseases will be 
understood, providing great biological in-
sights, increased diagnostic precision and 
informed treatment, he said. Understand-
ing epigenetics and its influence on disease, 
the interaction of individual genomes with 
developmental history and environmental 
variables is key to genetic medicine moving 
forward, he said.

He said that educating doctors, medical 
students and healthcare professionals on 
what to do with all this new-found informa-

Understanding epigenetics and its influence on disease, the interaction 
of individual genomes with developmental history and environmental 
variables is key to genetic medicine moving forward.



3 March 2013

tion should be a priority.
To best define individualized/personal-

ized medicine he quoted Dr. Francis Collins, 
the director of the US National Institutes of 
Health and a leader in the Human Genome 
Project: “At its most basic, personalized med-

icine refers to a person’s genetic makeup to 
tailor strategies for the detection, treatment 
or prevention of disease.”

Valle was speaking at the 10th Asia- 
Pacific Conference on Human Genetics 2012 
held in Kuala Lumpur. 

What is epigenetics?

It directly translates to ‘above the genome.’ Epigenetics is the study of the development and 
maintenance of an organism, orchestrated by a set of chemical reactions that switch parts of the 
genome off and on at strategic times and locations.

These reactions involve chemical tags, which act as a type of cellular memory. These tags can 
switch a gene on and off at different times of life, particularly during stages of growth and peri-
ods of stress. Most importantly, epigenetic changes can be inherited by off spring, which means 
that epigenetic changes which occurred in a parent can be passed on. [Epigenetics 2004 http://
learn.genetics.utah.edu/content/epigenetics/ Accessed on 18 February, Ann N Y Acad Sci 2004;1036:167-
180]
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Patients consume more healthcare services 
when given online access to their records
Jasmine Teo 

Patients who had online access to their 
medical records and secure e-mail com-

munication with clinicians increased their 
use of in-person and telephone clinical ser-
vices compared with patients who did not 
have online access, according to a study. 

The retrospective cohort study examined 
the level of health care utilization by both 
users and nonusers of online access to health 
records before and after initiation of My 
Health Manager (MHM), a patient online ac-
cess system at Kaiser Permanente Colorado, 
US. [JAMA 2012;308:2012-2019]

A total of 375,620 members aged ≥18 
years were continuously enrolled for at least 
24 months and were observed during the 
study period from March 2005 to June 2010. 
The MHM users (n=87,206) and non- users 
(n=71,663) were matched according to age, 
sex, utilization frequencies, and chronic ill-
nesses. The refined cohorts each contained 
44,321 matched members. 

The researchers found that member use 
of online access steadily rose from about 25 
percent at the end of 2007 to 54 percent by 
June 2009. More than 45 percent of mem-
bers with MHM access used at least 1 MHM 
function. 

Upon comparison of the use of clinical 
services before and after the index date be-
tween MHM users and nonusers, there was a 
significant increase in the per-member rates 
of office visits (0.7 per member per year; 95% 
CI, 0.6-0.7; p<0.001) and telephone encoun-
ters (0.3 per member per year; 95% CI, 0.2-
0.3; p<0.001). 

There was also a significant increase in 

per-1,000-member rates of after-hours clinic 
visits (18.7 per 1,000 members per year; 95% 
CI, 12.8-24.3; p<0.001), emergency depart-
ment encounters (11.2 per 1,000 members 
per year; 95% CI, 2.6-19.7; p=0.01), and hos-
pitalizations (19.9 per 1,000 members per 
year; 95% CI, 14.6-25.3; p<0.001) for MHM 
users compared with nonusers. 

This utilization pattern was seen for mem-
bers both younger and older than 50 years. 
More variability was found in rates of utili-
zation by MHM users with chronic illnesses.

The researchers suggested several pos-
sible explanations for these findings.

“Online access to care may have led to 
an increase in use of in-person services be-
cause of additional health concerns identified 
through online access. Members might have 
activated their online access in anticipation of 
health needs. Members who are already more 
likely to use services may selectively sign up 
for online access and then use this technology 
to gain even more frequent access rather than 
view it as a substitute for contact with the 
health care system.”

Healthcare care delivery planners and 
administrators need to consider how to allo-
cate resources to deal with increased use of 
clinical services if these findings are evident 
in other systems, the authors suggested. As 
online applications become more prevalent, 
there is a need to develop methodologies 
that effectively integrate health information 
technologies with in-person care, they said.

Further research is needed to evaluate 
why patients seek and subsequently use 
online access, and whether online access af-
fects health outcomes beyond utilization, 
they concluded.   
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Exploring adaptive licensing as a new 
pathway for drug development 
Excerpted from a presentation by Dr. Raymond Chua, group director of the Health Products 
Regulatory Group, Singapore Health Sciences Authority (HSA) and director of the HSA 
Academy, during the Asia Regulatory Conference 2013 held recently in Singapore.

Singapore launched its biomedical sci-
ences initiative in 2000 with the intent 
of making the biomedical sector become 

one of the key pillars of Singapore’s economy. 
The first phase involved developing a firm 
foundation in basic biomedical research, in-
cluding public research capabilities in biopro-
cessing, molecular and cell biology, genomics 
and proteomics. 

The second phase focused on strengthen-
ing capabilities in translational and clinical 
research to move scientific discoveries from 
bench to bedside as well as from bench to in-
dustry, still continuing to beef up our basic 
research capabilities. 

The third phase, which is taking place now 
and over the next several years, is intended 
to provide opportunities for public sector 
researchers, clinicians and industry to come 
together and encourage public-private part-
nerships for a  greater economy and health 
impact, namely in clinical development of 
safer and higher quality health products. 

As a result of the initiative, one can see 
corresponding increases in clinical trial ac-
tivities in Singapore over the years. Efforts 
to boost translational and clinical research 
capabilities have also caused a shift from late 
phase III trials to early phase I trials. 

There has also been an increased interest 
in developing Asia-centric drug products for 

diseases and medical conditions common to 
Asia, eg, hepatitis C, dengue fever and other 
tropical diseases. 

Pharmaceutical companies have already 
been in early contact for regulatory require-
ments for such drugs, and we are open to 
discussion at the Health Sciences Authority 
(HSA). 

Because such products may not be of great 
clinical need or in demand in western coun-
tries, registration priorities in regulatory 
agencies such as the US Food and Drug Ad-
ministration (FDA) or the European Medi-
cines Agency (EMA) may be different. 

Pharmaceutical companies have taken ad-
vantage of the full dossier evaluation offered 
by Singapore to register products without 
prior approval in other countries.

 Under the present regulatory framework, 
licensing decisions are based primarily on 
the conventional drug development model, 
in which safety and efficacy data are de-
rived from controlled clinical trials where 
the study population is selected based on 
stringent criteria. This model often does not 
take into consideration the real world use for 
wider, post-licensing populations. Factors 
such as co-morbidities, drug interactions 
and compliance may potentially affect the 
safety and efficacy of the drug’s use in actual 
clinical setting. Such uncertainty is exempli-
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fied by post-market drug withdrawals such 
as rosiglitazone and sibutramine over the 
past years. 

It is important for regulators to balance 
the amount of pre-market data required for 
regulatory approval with that of timely ac-
cess of drugs to patients, so as to meet the 
unmet medical needs of patients. This is the 
impetus for HSA to continually review and 
innovate its regulatory approval processes.  

The US Food and Drug Administration 
and European Medicines Agency have some 
early access initiatives by employing condi-
tional marketing authorization and acceler-
ated approval schemes for drugs that fulfil 
unmet medical needs. More willingness to 
accept uncertainty in drug efficacy and safe-
ty is coupled with prescribed post-market 
risk management approaches. 

In Singapore, HSA is in collaboration with 
the Massachusetts Institute of Technology 
(MIT) to evaluate the feasibility of the “NEW 
Drug Development paradIGmS programme” 
(NEWDIGS), which aims to offer an alterna-
tive paradigm for regulatory agencies, in-
dustry, patients and academics to work in a 
collaborative partnership to develop more 
efficient drug licensing model.

One of the key aspects of NEWDIGS is to 
progressively license a drug, taking into ac-
count evolving data gained post-licensure 
and the use of drugs in real world situations, 
through developing robust tools and meth-

ods to enhance the current post-market sur-
veillance system, such as a structured risk-
benefit assessment framework. 

Such an adaptive licensing model could 
be explored to augment the current licens-
ing and regulatory processes, if appropri-
ate tools can be developed for its adaptation 
into the existing regulatory framework, with 
the goal of maximizing the positive impact 
of new drugs on public health by balancing 
timely access with obtaining adequate real 
world data on benefits and risks. Hence, the 
trade-off for an earlier conditional access of 
the drugs into the market would be balanced 
by iterative phases of data gathering under 
the post-market surveillance system for reg-
ulatory evaluation. 

Unmet medical needs could be one pos-
sible area where adaptive licensing might be 
applicable, with the possibility of gradual 
expansion or modification of the labelled use 
of the drug with new data gained over time 
during the post-licensing stage. 

Other considerations that need to be ad-
dressed for implementation of an adaptive 
licensing model include specifying accept-
able levels of appropriate clinical evidence 
for initial authorization, improving health-
care professional and public communication 
and understanding of drug safety and effi-
cacy, as well as improving post-marketing 
surveillance and data collection.

As we move into the future, there is a 
need for regulation to continually evolve and 
adapt. Opening the door to adaptive licens-
ing presents an opportunity for stimulating 
research and development in novel pharma-
cotherapies.  

There is a need for 

regulation to continually 

evolve and adapt

‘‘
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Provide pneumococcal vaccine free, 
experts urge
Radha Chitale 

Pneumococcal vaccines should be provided 
for free if they are recommended in countries’ 
national immunization programs to remove 
the burden of crucial healthcare decision 
making from parents, said a panel of experts 
during a discussion prior to a conference 
on pneumococcal disease, held recently in 
Singapore. 

“To make the parent [with a certain bud-
get] decide what not to give is unfair to par-
ents, they are not informed enough,” said 
Professor Ron Dagan, of the Pediatric Infec-
tious Disease Unit and Department of Pedi-
atrics at Soroka University in Beer-Sheva, Is-
rael. “If you recommend it, you believe it is 
good, you should have the parents get it, but 
I know it is not the same everywhere.” 

Caused by the bacterium Streptococcus 
pneumoniae, pneumococcal disease is a lead-
ing cause of morbidity among children and 
adults worldwide and can lead to pneumo-
nia most commonly but also meningitis and 
sepsis.  

According to the World Health Organiza-
tion, pneumococcal disease leads to about 1 
million deaths worldwide in children under 
age 5, one-third of which occur in Asia. The 
disease rate in Singapore is 13.6 per 100,000 
children and one to two children die each 
year. 

Singapore is one of three Asian countries 
to include pneumococcal vaccine in its na-
tional immunization programs, the other 
two being Hong Kong and Macau. 

However, as the pneumococcal vaccine is 
not mandatory, Singaporeans are expected to 
cover the cost of the vaccine, through baby 

bonuses from the government, Medisave ac-
counts or personal funds. 

Associate Professor Daniel Goh, of the 
Department of Paediatrics at Singapore’s Na-
tional University Hospital, said the rational 
for such costs is to let individuals claim re-
sponsibility for their own health. 

“The money [they have] is adequate for 
the pneumococcal vaccine but parents can 
choose to use it for other healthcare needs, 
and that is where the disconnect is,” he said. 
“They need to make the conscious decision 
to want to take the vaccine and tap these 
funds of their own money... hence, not 100 
percent of the patients actually do it.” 

Pneumococcal vaccine uptake is about 
50 percent per cohort of children in Singa-
pore, inclusive of the 7-valent, 10-valent and 
13-valent iterations of the vaccine, which 
protect against the most common bacterial 
serotypes.

Goh said the full cost of vaccination with 
the 13-valent pneumococcal conjugal vaccine 
(PCV13) is about US$300, which includes 
two vaccinations and one booster shot. He 
noted that if industry could lower the cost 

Singapore includes pneumococcal vaccine in its national immu-
nization program.



8 Singapore FocusMarch 2012

of the vaccine it would be more attractive to 
parents but that awareness and education 
for parents and advocacy on the part of phy-
sicians are also necessary to increase uptake. 

Professor Norbert Berend, head of re-
spiratory research at George Clinical of The 
George Institute for Global Health in Sydney, 
Australia, pointed out that even modest pric-
ing can impede vaccine uptake and that stud-
ies have linked socioeconomic status with 
health, a link largely dependent on education. 

Dr. Edith Maes, of the Maastricht School 
of Management in The Netherlands, cited 
economic reports that show a 12-18 percent 
return on investment for funds dedicated 
to vaccines in national immunization pro-
grams, in which countries may avoid the 
cost of treatment and healthcare needs of 
non-vaccinated patients. 

“These are the considerations government 
should be making and not be [left to] the  
discretion of parents,” she said.                             

Outstanding healthcare workers 
recognized 

Exemplary healthcare professionals from 
around Singapore were recognized for 

their service and talents at the Singapore 
Health Quality Service Awards, held earlier 
this year. 

Health Minister Gan Kim Yong presented 
2,694 recipients from 17 private, public and 
community institutions. The top recipients 
received Superstar awards. 

Teams of healthcare workers were also eli-
gible for awards. One of these teams, from 
Changi General Hospital, implemented an 
18-month project that reduced the rate of 
pneumonia at the Gracelodge Nursing Home 
by 50 percent by improving feeding practices. 

Pneumatic patients sometimes have difficulty swallowing. Some of the interventions included 
thickening liquids, safe food preparation, and identifying patients with chest infections. The 
rate of admission to the hospital shrank by 25 percent and the team hopes to expand their pro-
gram to other nursing homes.                                                                                                                    
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HPB, Republic Polytechnic team up to 
innovate public health 

The Health Promotion Board’s Physical Activity Centre of Excellence (HPB-PACE) has teamed 
up with Republic Polytechnic (RP) to set up a joint innovation lab in physical activity.

Located within the RP School of Sports, Health and Leisure, the facility will act as an incuba-
tor for innovative solutions to key public health concerns such as diabetes, obesity and healthy 
aging.

Pilot projects currently under way include a wrist device that tracks the level of physical  
activity and the amount of calories burned. The device can also send an automatic text alert to a 
caregiver if an elderly person wearing it should fall or sustain movement-related injuries.

“This could cut response times and aid faster treatment. It would complement HPB’s cur-
rent efforts for falls prevention through functional assessment and screenings at the community  
level,” said HPB Chief Executive Mr. Ang Hak Seng.                                                                                 
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More jobs in science and medicine 
projected

Chemical, pharmaceutical and medical 
device companies are likely to be big 

hirers in 2013, according to a salary survey 
of Singapore. 

The report, from the specialist professional 
recruitment consultancy Robert Walters, sug-
gested that jobs in regulatory affairs, pharma-
covigilance and sales and marketing profes-
sionals will see increased demand, particularly 
among professionals with clinical experience, 
as Singapore continues to “establish itself as a 
medical hub for the region.” 

Over the last decade, Singapore has invest-
ed millions in expanding its biotechnology 
sector and dedicated resources to creating 
a favorable environment for scientific and 
medical research. The government recently 
pledged a further S$16 billion over the next 
several years to capitalize on bench projects 
with commercial value. 

“As large organizations build up their regional operations, they sought candidates at execu-
tive to director levels,” the report said. “Within technical health care, we see a rising demand for 
clinical research professionals where a scientific-related degree is required.”                               
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MOH allocates millions for sick children 

A new program from the Ministry of Health (MOH) allocates S$8 million per year to help 
needy families with sick children under 18 pay for health care. 

Beginning 1 March 2013, Health Minister Gan Kim Yong said Medifund Junior will offer more 
flexible coverage for families with large medical bills at public hospitals, particularly those 
whose incomes might be too high to qualify for Medifund assistance, which is targeted to low-
income families.  

KK Women’s and Children’s Hospital submits an average 400 Medifund applications per 
month and about 95 percent are successful. 

Medifund Junior will also help plug financial gaps for families of children with congenital 
health problems born prior to 1 March 2013. After that date, the MOH has said children born 
with congenital or neonatal conditions will be automatically covered under basic MediShield 
insurance. 

Prior to the Medifund Junior plan, children under 18 had been receiving S$6 million per year 
as part of Medifund. The Medifund Junior funds are part of a 5-year S$10 million boost to  
Medifund, after which the plan will be evaluated for adjustments.                                                              

Nurse shortage imminent 

Singaporeans may face a lack of nurses as the 
country continues to expand their healthcare 

facilities. 
The Singapore Nursing Board (SNB) has said 

they will have to recruit up to 2,000 new nurses 
each year to keep up with rising demand for per-
sonnel. With the addition of new hospitals in Yis-
hun and Jurong in the next 2 years as well as ex-
panding polyclinics, outpatient centers and elder 
care facilities, the recruitment quotas will have to 
increase. 

According to an annual SNB report, Singapore 
had nearly 32,000 nurses and midwives by the 
end of 2011. The number of new nurses remained 
steady between 2010 and 2011. Retention remains 
challenging in addition to nurses aging out of 
their jobs – 2,280 were over 60 years.                    
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Epigenome mapping with fewer cells 

Scientists at Singapore’s Agency for Science, 
Technology and Research (A*STAR) have de-

veloped a way to map epigenomes using signifi-
cantly fewer source cells, which makes it possible 
to map rare cell populations, such as sperm and 
egg cells, or small sample cell populations, such as 
those collected in tissue biopsies. 

“It’s akin to having a more powerful microscope 
that provides a more fine-grained view of critical 
biological processes,” said principal investigator 
Dr. Shyam Prabhakar, of the Genome Institute of 
Singapore at A*STAR. 

“For example, tumors in cancer patients are 
known to be heterogeneous at the fine scale – some 
sub-regions are relatively benign, while others are 
lethal. The new protocol will help us character-
ize this fine-scale variation, and hopefully lead to 
more precise treatments for cancer and a host of other diseases.”

Normally, 1 to 10 million cells are required to map the epigenome using chromatin immu-
noprecipitation coupled to high-throughput sequencing (ChIP-Seq), which selects for relevant 
DNA fragments to compare with a reference genome. 

The scaled-down ChIP-Seq process requires 100 times fewer cells – only 1,000 to 100,000.     

HPB gets new CEO 

Mr. Zee Yoong Kang, founder of the National Trades Union Congress (NTUC) LearningHub, 
will helm Singapore’s Health Promotion Board (HPB) as its new CEO, starting 1 March. 

In a release, the Ministry of Health said it hopes Zee will be able to further programs that en-
courage healthy lifestyles among Singaporeans. 

The HPB implemented a number of healthy living programs over the last several years  
including some addressing obesity, with healthy hawker stalls and improved school meals for 
children, awareness about health screenings for colorectal cancer, diabetes and other diseases, 
community health ambassadors, and outreach for low-income seniors. 

Prior to implementing the LearningHub, a training services provider, Zee was a management 
consultant with Bain & Co.                                                                                                                              
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Nurses key to psoriasis care

Rajesh Kumar 

Nurses can play a vital role in the 
treatment of psoriasis, not just by 
administering treatment but also by 

providing support through empathy and per-
sonalized care, according to an expert.

“They are able to manage patients’ ex-
pectations of the treatment and encourage 
them to adhere to it, because typical psoriasis 
treatment requires long-term commitment to 
topical medicines that present numerous ap-
plication challenges,” said Dr. Colin Theng, 
chief of the psoriasis unit at the National Skin 
Centre, Singapore and president of the Pso-
riasis Association of Singapore.

Psoriasis carries a strong social stigma 
and its emotional impact on sufferers can far 
outweigh the physical impact of the disease. 
That is why proper support and guidance is 
crucial in achieving optimal treatment adher-
ence, one of the main challenges in psoriasis 
management.

With that in mind, LEO Pharma Asia and 
the Federation of Psoriasis Association in 
Asia-Pacific (PsorAsia) jointly organized 
the “Psoriasis Coach All-Round Education” 
(PsorCARE) in Singapore in January. The 
first peer-based training program of its kind 
in Asia, attended by 25 healthcare practitio-
ners from seven Singapore hospitals, sought 
to enhance their counseling skills for optimal 
patient-healthcare provider relationships 

to ensure better treatment outcomes for pa-
tients.

The participants were taught how to 
achieve a balance between asking, listen-
ing, and informing when communicating 
with patients about overcoming the burden 
of their disease. More such training sessions 
will be held in other countries in the region.

Psoriasis is a chronic non-contagious in-
flammatory skin condition that affects about 
40,000 Singaporeans, and up to 3 in every 100 
people globally. It also exerts a psychological 
toll on patients, with a 44 percent increased 
risk of suicide, a 39 percent increased risk of 
depression, and a 31 percent increased risk of 
anxiety. Those with severe psoriasis have a 72 
percent increased risk of depression.

For patients who require long-term ther-
apy, treatment adherence – be it medicinal, 
behavioral, lifestyle or a combination of these 
– is essential for achieving optimal outcomes. 
And good communication and a positive re-
lationship between the patient and health-
care practitioners can markedly improve ad-
herence, said Theng. 

“Having worked extensively with pso-
riasis patients, I understand the difficulties 
they go through physically and emotionally, 
as well as adhering to their treatment,” said 
Ms. Colleen Scalise, clinical lead for the nurse 
counseling program at Bayshore Specialty Rx 
in Ontario, Canada, who, along with Theng, 
delivered the training.                                        
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07/3/13
GP-CME How to investigate anemia
Info : National Healthcare Group (NHG) Polyclinics
Tel : +65 6489 8072
Email: nhgp_fmd@nhgp.com.sg
Website: https://corp.nhg.com.sg/Pages/Events.aspx

20/3/13
GP-CME Geriatric Dermatology
Info : National Healthcare Group (NHG) Polyclinics
Tel : +65 6353 2461
Email: nhgp_fmd@nhgp.com.sg
Website : https://corp.nhg.com.sg/Pages/Events.aspx

23/3/13 
London College of Clinical Hypnosis Certificate 
in Clinical Hypnosis
Info : London College of Clinical Hypnosis Secretariat 
   Venue: National University of Singapore 
Tel : +65 6557 2248 
Email : info@hypnosis-singapore.com
Website : www.hypnosis-singapore.com
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Radha Chitale 

Officials from Singapore’s Ministry of 
Health and Health Sciences Author-
ity (HSA) discussed ways to speed 

regulatory processes to get new drugs into the 
commercial markets faster at the Asian Regu-
latory Conference, held recently in Singapore. 

Fast-tracking drugs via more post-market 
surveillance-based models rather than tradi-
tional but time-consuming pre-market trial 
model was a key theme during the confer-
ence, which was attended by speakers and 
representatives from pharmaceutical compa-
nies and academic organizations around the 
world.  

“If we can track [drugs] more in the post-
market stage, we can potentially accelerate 
the introduction of the drug into the popula-
tion,” said Dr. John Lim, HSA CEO. 

Lim and colleague Dr. Raymond Chua, 
group director of the Health Products Regu-
lation Group at the HSA, both highlighted 
a model of adaptive licensing called NEW-
DIGS (New Drug Development Paradigms 
Programme) in partnership with the Massa-
chusetts Institute of Technology’s Center for 
Biomedical Innovation.  

The program taps pharmaceutical research 
and development pipelines and clinical re-
search data to target drug products that have 
shown benefits in patient subgroups but per-
haps not in the wider cohort. 

Such drugs would not pass muster for 
widespread release and are typically shelved. 

But under adaptive licensing programs, 

these products can receive conditional li-
censing whereby they may only be adminis-
tered to those subgroups for which they have 
shown benefit and they must be followed up 
post-market to collect further safety and effi-
cacy data. The results of the follow up can be 
used to determine further licensing and pub-
lic policy. 

“There is concern that pipelines for devel-
opment are not yielding useful new prod-
ucts,” Lim said. “With NEWDIGS, if there is 
an indication that a product is not suitable for 
a mass market but it is for a small population, 
we can allow earlier entry for that population, 
track [the drug] and monitor it in relation to 
that population. Then we can introduce more 
of these specialized, personalized medica-
tions faster.” 

Lim said an adaptive licensing program 
like NEWDIGS could help bring new drugs to 
a specialized market several years earlier than 
the average 12-14 years necessary for the nor-
mal drug development and licensing process. 

Similar rolling-admissions-type licensing 
programs already exist in regulatory bodies 
like the US Food and Drug Administration or 
the European Medicines Agency, for example.  

Introducing a fast-track licensing model 
is in line with Singapore’s efforts to stand at 
the vanguard of biomedical research, devel-
opment and commercialization, in which the 
government has invested billions. 

In an opening talk, Health Minister Amy 
Khor noted that the Singaporean government 
has committed S$16.1 billion for research and 
innovation (S$3.7 billion for the existing bio-

Asian Regulatory Conference 2013, 28-30 January, Singapore

Regulatory conference highlights fast-
track drug licensing models 
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medical sector) until 2015. 

“The Agency for Science, Technology and 
Research and the rest of the research commu-
nity knows this [program] is in the pipeline 
and that we are downstream [from them],” 
Lim said. “It is definitely part of the land-
scape.”  

The NEWDIGS is ready for a pilot launch 

as soon as a suitable product is available. In 
theory, the program is a good target for ther-
apies for chronic diseases and for diseases 
without many effective therapeutic options, 
but Lim said the first candidate won’t be a 
high-risk drug. 

“We don’t want to just try anything on the 
population,” he said.                                        

Smart Rx. Every Time.

www.MIMS.com
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AHA joins coalition to combat NSAID risks

Elvira Manzano

The American Heart Association (AHA) 
has joined a coalition calling for height-
ened awareness on the potential health 

risks of non-steroidal anti-inflammatory 
drugs (NSAIDs).

AHA added its voice to the Alliance for 
the Rational Use of NSAIDs, a new pub-
lic health coalition which advocates the 
safe use of these medications. Dr. Elliott 
Antman, AHA spokesperson and associ-
ate dean for clinical translation research at 
Harvard Medical School, said the Alliance’s 
mission to support the education of health 
care professionals and patients about ap-
propriate use of NSAIDs is “critical for us,” 
particularly in light of a new study show-
ing that NSAID use may boost the risk of a 
second heart attack.  

Danish researchers reviewed the records 
of nearly 100,000 patients who had a heart 
attack between 1997 and 2009 and found 
that use of NSAIDs was associated with  
increased CV risk regardless of time passed 
after a first myocardial infarction (MI). [Cir-
culation 2012;126:1955-1963] 

Similarly, risk for recurrent MI or coro-
nary death was 30 percent higher 1 year after 
MI and 41 percent higher after 5 years com-
pared with similar patients who did not take 
NSAIDs. Additional studies are needed to 
evaluate the CV safety of NSAIDs, but at this 
point, the evidence suggests advising cau-
tion in using NSAIDs at all times after MI, 
said the authors.

NSAIDs have been prescribed extensively 
throughout the world. In the US, over 30 bil-

lion doses of NSAIDs are consumed annual-
ly, including over-the-counter use. Although 
generally safe when used properly, most 
commonly used NSAIDs can cause severe 
adverse events and can harm the kidneys, 
gastrointestinal tract and the heart when 
taken inadvertently.

“Cardiovascular risks associated with im-
proper use of NSAIDs are a growing con-
cern,” said Jennifer Wagner, executive direc-
tor of the Western Pain Society, the founding 
member of the Alliance. “We are honored to 
have AHA join us, and look forward to con-
tinuing to educate the public about this im-
portant and timely issue.”

She said the Alliance encourages health 

NSAID use has been linked with an increase in CV risk in post-
MI patients.
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Restrictive transfusion strategy improves 
outcomes in patients with GI bleed

care providers to have an open and ongoing 
dialogue with their patients about the risks 
and benefits of using NSAIDs. 

Other organizations that belong to the 
Alliance include the American Academy of 

Nurse Practitioners, the American Academy 
of Physician Assistants, the National Kidney 
Foundation, the American Chronic Pain Asso-
ciation, and the American Association of Col-
leges of Pharmacy.   

Elvira Manzano

Employing a restrictive transfusion strat-
egy (transfusion at hemoglobin levels 

of <7 g/dL) results in better outcomes for 
patients with acute gastrointestinal (GI) 
bleeding compared with a liberal approach 
(transfusion at hemoglobin levels of 9 g/dL), 
according to a randomized controlled study 
in Spain.

In the study involving 921 patients with 
severe upper GI bleeds, those who had trans-
fusions withheld until hemoglobin dropped 
to <7 g/dL, rather than 9 g/dL, had higher 
probability of survival (95 vs 91 percent; 
hazard ratio (HR) for death with restrictive 
strategy, 0.55; p=0.02) at 6 weeks of follow-
up. This translates to a mortality reduction of 
45 percent. Additional bleeding and overall 
adverse events also occurred less frequently 
with restrictive strategy than with liberal 
strategy. [N Engl J Med 2013;368:11-21]

“This suggests that a strategy of not per-
forming transfusion until the hemoglobin 
concentration falls below 7g/dL is a safe and 
effective approach,” said lead study author 
Dr. Candid Villanueva from the department 
of gastroenterology, Hospital de Sant Pau in 
Barcelona, Spain.

Villanueva and colleagues randomized pa-
tients (admitted to a hospital in Barcelona for 
GI bleeding) equally to restrictive or liberal 
strategy. Bleeding was due to peptic ulcer in 
49 percent of patients and to gastroesophageal 
varices in 21 percent. Hemoglobin targets (the 
threshold for ending transfusions once started) 
were 7-9 g/dL for restrictive strategy and 9-11 
g/dL for liberal strategy. Transfusions outside 
the protocol were allowed in patients showing 
evidence of anemia or massive bleeding and 
in those undergoing surgery.

Within the first 5 days, portal-pressure gra-
dient increased significantly in patients as-
signed to liberal strategy (p=0.03), but not in 

Being less liberal with transfusions in patients with severe GI 
bleeds may raise their survival chances.
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those assigned to restrictive strategy. Death 
rates within 6 weeks of enrolment were also 
higher with liberal strategy (41 vs 23). Ad-

ditionally, duration of hospital stay was 
significantly longer with liberal strategy  
(mean 11.5 days vs 9.6 days, p=0.01).                 

TAVI safe for high-risk patients

Elvira Manzano

Even high-risk patients with multiple 
co-morbidities may benefit from trans-

catheter aortic valve implantation (TAVI), 
according to a single center study.

Overall 30-day mortality was 6.5 per-
cent for patients with European System for 
Cardiac Operative Risk Evaluation (EuroS-
CORE) of >40 percent, including those with 
cardiogenic shock, and 5.7 percent for those 
without. One-year survival was 67 percent 
and 71 percent, respectively. Two-year sur-
vival was 54 percent and 56 percent, respec-
tively. [Ann Thorac Surg 2013;95:85-93]

“Patients with co-morbidities, as mir-
rored by a EuroSCORE of more than 40 per-
cent should not be refused for TAVI,” said 
the authors. “On the contrary, this is a su-
preme indication for the TAVI procedure.”

A total of 514 consecutive patients who 
underwent TAVI between April 2008 and 
January 2012 were included in the study. 
Patients were divided into two groups:  
group 1 (with EuroSCORE of >40 percent) 
and group 2 (the control group, with EuroS-
CORE<40 percent). All had multiple comor-
bidities (peripheral vascular disease, diabe-
tes mellitus, pulmonary hypertension, etc.) 
and presented with severe aortic valve ste-
nosis in advanced age (>70 years) or with a 
preoperative score of >20 percent.

Although a EuroSCORE of >40 is consid-
ered a contraindication for TAVI, none of the 
patients in this group were refused treat-
ment, except those with active endocarditis, 
or with annular size that would make the 
procedure technically impossible.

Implantation was successful in 99.5 percent 
of high-risk patients and 90 percent of low-risk 
patients. There was one case of apical bleed-
ing, two annulus rupture requiring conversion 
to conventional surgery, one valve dislocation 

Trans-catheter aortic valve implantation may benefit patients with 
multiple co-morbidities.
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and one dissection. Stroke as a complication 
was not more common in the high-risk group, 
nor was postoperative implantation of a pace-
maker. At 1 year, 67 percent of high-risk pa-
tients with cardiogenic shock were still alive as 
were 71 percent of those without cardiogenic 
shock and 89 percent of the lower-risk patients. 

All-cause mortality was 31 percent for 
TAVI compared with 51 percent for standard 
medical therapy.

“From our initial experience in very high-
risk patients, TAVI seems to provide much 
better results than medical treatment or con-
ventional aortic valve replacement, which 

carries a relatively high operative mortality 
in these specific patients,” said study author 
Dr. Miralem Pasic from the German Heart 
Institute in Berlin, Germany. “Nevertheless, 
female gender, cardiogenic shock and kid-
ney failure represent an elevated risk in this 
multimorbid group.”

The predictive score systems do not cor-
relate with the data of early mortality in 
patients undergoing TAVI and should not 
be used to exclude patients from this ther-
apeutic option. A high score, in fact, is 
the real indication for TAVI, the authors  
concluded.    

Monika Stiehl 

A meditation technique that empha-
sizes focusing on the present moment 
may benefit patients with chronic in-

flammatory diseases by reducing their stress, 
according to a recent study.  

Originally intended as a stress reduction 
technique for patients with chronic pain, 
mindful meditation requires awareness of 
breathing, thoughts or bodily sensations 
without judgement. 

Since psychological stress can trigger in-
flammation, controlling stress may also help 
control inflammation in patients with chron-
ic inflammatory diseases like rheumatoid 
arthritis, asthma or irritable bowel disease, 
particularly for those who have negative re-
actions to anti-inflammatory drugs. 

“The mindfulness-based approach to 

Mindful meditation may help patients 
with inflammatory diseases 

Stress-induced inflammation may be alleviated by mindful 
meditation.
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stress reduction may offer a lower-cost al-
ternative to standard treatment and it can 
be practised easily by patients in their own 
home whenever they need,” said lead author 
Ms. Melissa Rosenkranz, assistant scientist 
at the Waisman Laboratory for Brain Imag-
ing and Behavior at the University of Wis-
consin-Madison in the US.

Rosenkranz and colleagues randomly as-
signed 49 healthy people to receive instruc-
tion in either mindful meditation while seat-
ed, walking or practicing yoga, or a control 
intervention without a mindful element in-
volving nutritional education, light physical 
activity and music therapy during 2.5-hour 
weekly sessions for 8 weeks. Patients were 
also advised to practice their stress reduc-
tion techniques at home for about an hour 
daily. [Brain Behav Immun 2013;27:174-184] 

Topical application of capsaicin cream in-
duced skin inflammation on patients’ fore-
arms. Mental stress was induced by requiring 
patients to stand with a microphone before a 
panel of two judges and a video camera for a 
5-minute impromptu speech and some men-
tal arithmetic – called the Trier Social Stress 
Test. 

Before and after stress reduction trainings, 

saliva and endocrine samples were collected 
and analysed for cytokines such as tumour 
necrosis factor alpha (TNF-a) and interleu-
kin (IL)-8 and levels of cortisol in order to 
measure stress levels.

Both mindful meditation and the con-
trol intervention techniques were effective 
at reducing psychological stress after ongo-
ing training, with comparable decreases in 
salivary cortisol levels, but the mindfulness  
approach was much more effective at reduc-
ing stress-induced inflammation over time. 
Four weeks after trainings ended, inflamma-
tion in the mindful-training group appeared 
about 25 percent smaller compared with the 
control group. 

Since the study included only healthy 
test subjects, Rosenkranz said the efficacy of 
mindful meditation could be different in pa-
tients suffering chronic inflammatory diseas-
es, even though the inflammatory response 
is often similar to that induced by the capsa-
icin cream. 

The researchers now plan to apply the 
mindful-training to a clinical sample of  
individuals with chronic inflammatory dis-
eases to examine clinically meaningful out-
comes.  
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Dear Colleagues, 
The Obstetrical & Gynaecology Society 
of Singapore (OGSS) extends a warm 
invitation to you to join us at the 
9SICOG 2013 on 22-24 August 2013. 

An island city of fast-paced movements, Singapore 
is emerging as a regional referral hub for tertiary 
care involving high-risk obstetrics cases, complex 
gynaecological cancer treatment, urogynaecological 
problems and neonatal care. Leading the way with 
Asia’s first test-tube baby in the 1980’s, Singapore 
pioneered the world’s first micro injection baby in 
the 1990’s, and in 2010, the world’s first emergency 
operation for cornual ectopic pregnancy via a single 
navel incision. The country is the chosen host of the 
Joint Commission International (JCI)’s headquarters 
in the Asia Pacific; the Asian base of UK Imperial 
College, and US Duke University Medical Schools. 
Singapore also has the only specialist training system 
outside of the US to be recognized by the US 
Accreditation Council of Graduate Medical Education 
International (ACGME-I). Against a backdrop of 
rapid developments, the bi-annual SICOG started 
convening in 1994 to help members of Asia Pacific’s 
O&G community keep abreast with a fast-changing 
panorama of women’s health in our societies.

With the aim of sharing O&G treatment outcomes 
from the regions that we serve, the 9SICOG 2013 
has designed a programme to address new learnings 
in O&G. We cordially invite you and colleagues to 
engage in interactive discussions at the 9SICOG 2013 
which will provide a professionally rewarding forum 
to share experiences and best-practices, aimed at 
improving clinical practice of the O&G community. 
We look forward to welcoming you.

Yours Sincerely,

Dr Fong Yoke Fai 
OGSS President

Dr Tan Lay Kok 
9SICOG 2013 Organising Chairperson

Dr Devendra Kanalingam| 
9SICOG 2013 Organising Vice-Chairperson
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Marriage linked to lower cardiovascular risk

Monika Stiehl 

Marriage is associated with a reduced 
risk of acute coronary syndrome (ACS) 

events such as heart attack in both men and 
women, according to a recent study.

“Especially among middle-aged men and 
women, being married and cohabiting are as-
sociated with considerably better prognosis 
of incident acute coronary events both before 
hospitalization and after reaching the hos-
pital alive,” said lead author Dr. Aino Lam-
mintausta, of Turku University Hospital in 
Finland.

Data from adults over age 35 who cu-
mulatively experienced 15,330 heart events 
from a national myocardial infarction reg-
ister in Finland between 1993-2002 were 
analyzed. Of these, 9,646 events were first-
time events. Just over half of all events oc-
curred in men (53 percent). [Eur J Prev Cardiol  
2013;doi:10.117/2047487313475893]

The register included information on mari-
tal status, household size and other demo-
graphic characteristics. 

Of all the events, 7,703 resulted in death 
within 28 days. 

Age-standardized results show-ed that un-
married men were 58-66 percent more likely 
to have a heart attack, as were 60-65 percent 
of single women, compared with members of 
married couples. 

The differences in 28-day mortality were 
even larger. For single men, the risk of dying 
from a heart attack within 28 days after a car-
diac event was 60-168 percent greater than 
for married men. Among single women, the 
risk of death due to heart attack was 71-175 

percent higher than for married women. 
Most of the excess mortality appeared before 
hospital admission and seemed unrelated to 
ACS treatment differences, the researchers 
noted.

Why marriage might have this protective 
effect for the heart is still speculative. Possible 
reasons might be that married people are bet-
ter off financially, have healthier lifestyles and 
a more stable social environment. Further-
more, the immediate presence of another per-
son means a married person could probably 
call an ambulance sooner, get resuscitation 
faster, and get better treatment in the hospital 
and after discharge compared with singles, 
the researchers noted. 

In addition, single people may be more 
likely to be in poor health and less likely to 
follow measures that might help prevent 
heart attacks such as taking daily aspirin or 
medication to reduce high blood pressure or 
high cholesterol. 

“The unmarried have also been found to be 
more likely depressed, and depression seems 
to be linked to higher cardiovascular mortal-
ity rates after MI,” Lammintausta said. 

Still, the study results cannot be fully ex-
plained by differences in treatment-seeking 
time or access to effective therapy, Lammin-
tausta noted.

As the results indicate a considerable pop-
ulation health problem, “there is possibly a 
need for counselling and information in the 
single population. Isolated people should be 
encouraged into social relations,” Lammin-
tausta said. “We have to take care that we 
treat people equally and make sure everyone 
gets the information they need.”                        
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Managing migraine in primary care

A migraine is neurological disorder that 
results in intense headaches, often 
  ac companied by nausea, light sensi-

tivity and vomiting. 
The mechanisms of migraine remain in-

completely understood; there are several the-
ories. One is that migraine is thought to be a 
neurovascular disorder, with vascular chang-
es occurring secondary to neural activation – 
blood vessels change in response to chemical 
signals from surrounding nerve fibers. 

The pain arises from three components of the 
trigeminal-vascular system of nerves around 
the head and face: pain-sensitive cranial blood 
vessels, trigeminal fibers that innervate them, 
and the cranial parasympathetic outflow.

Aura is commonly associated with mi-
graine. This is a set of symptoms people 
who get migraines sometimes experience be-
fore the migraine occurs, though it can last 
through the migraine itself. Aura is a set of 
confusing or disturbing perceptions, often 
of light but sometimes including sound and 
smell. Tingling in the arms and legs and con-
fusing thoughts may also occur. 

A common problem 
Globally, some studies have found that mi-

graine occurs in about 10 percent of the popula-
tion, according to the World Health Organiza-
tion. Migraine prevalence reported in previous 
community-based studies of headache diagno-
sis and prevalence in Singapore was 2.4 per-
cent in males and 3.6 percent in females. 

Cases of migraine often run in families. 
Approximately 70 percent of patients have 
a first-degree relative with a history of mi-
graine. The risk is increased four times in rel-
atives of those suffering from migraine with 
aura. Gender plays a role in migraine as well 
– 75 percent of sufferers are women. 

For every million of the general population 
worldwide, three thousand migraine attacks 
occur every day. Yet, it is important not to miss 
a sinister cause for headache in primary care.

Diagnosing migraine 
Migraine is a common condition that gen-

eral practitioners will face in their daily prac-
tice. The most important challenge is not to 
miss a sinister cause. Any episodic headache 
may be a possible migraine. The answers to 
three simple questions help make the diagno-
sis of migraine: 

• “Has a headache limited your activities 
for a day or more in the last three months?”

• “Are you nauseated or sick to your stom-
ach when you have a headache?”

• “Does light bother you when you have a 
headache?”

Provided a sinister cause has been ruled out, 
those with two positive answers out of three 
have a 93 percent chance of a migraine diagno-
sis. If all three are positive answers, a patient 
has a 98 percent chance of migraine diagnosis. 
Tension headaches tend to be relatively fea-

Associate Professor Lee Kim En 
Senior Consultant,  
Department of Neurology, 
National Neuroscience Institute,  
Singapore
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tureless, otherwise a “normal” headache. 

A complete neurological examination is still 
very important, and the findings clearly docu-
mented, including examination of the fundus 
– the presence of optic disc swelling, which is 
caused by increased intracranial pressure, or 
any focal deficit suggests an underlying struc-
tural mass.

There are no specific tests for migraine diag-
nosis but GPs can look out for red flags: recent 
head trauma, worst headache of life, altered 
sensorium, weakness, numbness, optic disc 
swelling, seizures, age >50, temporal pain, fever, 
neck stiffness, transient visual obscuration and 
valsalva-induced headache are a few of these. 

Approaches to Treatment 
Guidelines for diagnosis and treatment are 

available from a number of bodies, including 
the International Headache Society. Locally, 
the Singapore Ministry of Health publishes 
clinical practice guidelines on the Diagnosis 
and Management of Headache. 

Treatment should begin with advising trig-
ger avoidance. Migraines can be triggered by 
certain foods including red wine, monosodi-
um glutamate and caffeinated drinks, medica-
tions, and even changes in weather or altitude. 

Abortive treatment can include pain medi-
cations such as non-steroidal anti-inflamma-

tory drugs, opioids, anti-emetics, ergotamines 
and triptans, or prophylactic therapy such as 
beta blockers, anticonvulsant drugs and cal-
cium channel blockers. 

Red flags also suggest secondary head-
aches which may be caused by an underlying 
disease such as subarachnoid hemorrhage, 
subdural hematoma, tumor, giant cell arteri-
tis, meningitis or benign intracranial hyper-
tension. Here, a referral is indicated. 

GPs should be aware of “rebound” head-
aches that occur with medication overuse. Such 
attacks are migraine-like and they occur on 15 
or more days per month. In these cases, limiting 
analgesic use should be specifically discussed. 

Disease management
Once they begin prophylactic treatment, 

migraine patients should be followed up with 
regards to compliance, adverse effects, and re-
sponse in terms of pain frequency and intensity. 

A migraine diary, where patients observe 
and record triggers, can be useful. 

Conclusions
Management of lifestyle issues, including 

sleep, eating habits, stress and caffeine use 
should be discussed with patients. GPs should 
clarify that migraine can be treated and be 
well-controlled.                                                  

Online Resources:
International Headache Society  
http://ihs-classification.org/en 

US National Institute of Neurological 
Disorders and Stroke  
http://www.ninds.nih.gov/disorders/
migraine/migraine.htm 

American Migraine Foundation  
http://www.americanmigrainefoundation.
org 

Mayo Clinic  
http://www.mayoclinic.com/health/
migraine-headache/DS00120

Singapore Ministry of Health  
http://www.moh.gov.sg/content/dam/
moh_web/HPP/Doctors/cpg_medical/
current/2007/CPG_Headache_Booklet.pdf
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Prognosis in kidney disease with or 
without hypertension

Hypertension is common in people with chronic kidney disease and related to increas-
ing proteinuria and decreasing glomerular filtration rate. A meta-analysis of selected 

studies has concentrated on the effect of hypertension on prognosis.
The analysis included 45 cohort studies with a total of 1,127,656 individuals, 364,344 of 

whom had hypertension. Among those without chronic kidney disease, hypertension was 
associated with a 10 to 20 percent increase in mortality. The effect of proteinuria and reduced 
estimated glomerular filtration rate (eGFR) on mortality was greater among people without 
hypertension than among people with hypertension. Compared with a normal eGFR, an 
eGFR of 45 mL/min/1.73m2 was associated with a 77 percent increase in overall mortality in 
people without hypertension and a 24 percent increase in mortality in people with hyper-
tension. Similarly, a high urinary albumin-creatinine ratio (300 mg/g) was associated with 
a 2.30-fold increase in mortality without hypertension and a 2.08-fold increase with hyper-
tension. The patterns with cardiovascular mortality were similar. The rate of progression to 
end-stage renal disease, however, was similar in people with or without hypertension.

It is concluded that chronic kidney disease should be regarded as at least an equally  
relevant risk factor for mortality and end-stage renal disease in individuals without hyper-
tension as it is in those with hypertension.                                                                                             

Mahmoodi BK et al. Associations of kidney disease measures with mortality and end-stage renal disease in individuals with and without hypertension: a 

meta-analysis. Lancet 2012;380:1649-1661; Evans PE, Farmer CK. Association of kidney disease measures with poor outcomes. Ibid: 1628–30 (comment).
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Hydroxyethyl starch vs saline for fluid 
resuscitation
The use of concentrated (10%) hydroxyethyl 

starch (HES) solutions with a high molecu-
lar weight (>200 kD) and a high molar substi-
tution ratio (>0.5 hydroxyethyl groups per mol-
ecule of glucose) is inadvisable because of the 
risk of renal damage. A recent trial in Scandina-
via showed increased mortality with a weaker 
HES solution (6%, 130kD, molecular substi-
tution ratio 0.38) compared with 0.9% saline. 
Now a multicenter trial in Australia and New 
Zealand has confirmed an increased risk of re-
nal failure with 6% HES.

A total of 7,000 ICU patients were randomized 
at 32 centers to 6.0% HES in 0.9% saline or 0.9% 
saline alone for all fluid resuscitation. Mortal-
ity at 90 days was similar in the two groups (18 
percent in the HES group vs 17 percent in the saline group). Renal replacement therapy was 
needed by significantly more patients in the HES group (7.0 percent vs 5.8 percent). Renal 
dysfunction occurred in 54.0 percent vs 57.3 percent (significant), renal injury in 34.6 percent 
vs 38.0 percent (significant), and renal failure in 10/4 percent vs 9.2 percent (nonsignificant). 
The overall adverse event rate was significantly higher with HES (5.3 percent vs 2.8 percent).

These researchers conclude that 6% HES provides no benefit compared with saline but fall 
short of recommending its discontinuation.                                                                                     

Myburgh JA et al. Hydroxyethyl starch or saline for fluid resuscitation in intensive care. NEJM 2012;367:1901-1911.
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Screening for type 2 diabetes: No effect 
on 10-year mortality

Many people have undiagnosed diabetes and many have complications at diagnosis. 
Screening for type 2 diabetes might, therefore, be expected to reduce both diabetes-

specific and overall mortality. Now a 10-year population study in eastern England has 
shown no reduction in mortality with diabetes screening.

The trial took place in 33 general practices, each practice being randomized in an unbalanced 
way to one of three options: screening followed by intensive treatment of subjects found to 
have diabetes (S/I, n=15), screening followed by routine care for diabetes (n=13), or no screen-
ing (n=5). A total of 20,184 people aged 40–69 (mean 58) entered the study, all of them at high 
risk of diabetes using a validated risk score. In the practices allocated to screening, 94 percent 
received an invitation and 73 percent attended. Diabetes was diagnosed in 3 percent. Follow-
up included 4,137 subjects in the no-screening group. Over 184,057 person-years of follow-up 
there were 1,532 deaths in the screening practices and 377 in the no-screening practices, a 
nonsignificant difference in mortality. Mortality rates from cardiovascular disease, cancer or 
diabetes did not differ between screening and non-screening practices over an average follow-
up of nearly 10 years. 

In this study, screening for diabetes had no significant effect on total, cardiovascular,  
cancer, or diabetes-related mortality over a 10-year period of follow-up. The benefits of 
screening may vary from country to country.                                                                                       

Simmons RK et al. Screening for type 2 diabetes and population mortality over 10 years (ADDITION-Cambridge): a cluster-randomised controlled trial. 

Lancet 2012; 380:1741-1748, Engelgau MM, Gregg EW. Tackling the global diabetes burden: will screening help? Ibid: 1716-1718 (comment).tuberculosis 

control. Ibid: 1367–9 (comment).
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Atorvastatin combined with novel agent 
for refractory hypercholesterolemia

Treatment with a statin, plus niacin or ezeti-
mibe if necessary, is effective in reducing 

serum levels of LDL cholesterol but new treat-
ments are needed for patients who do not re-
spond satisfactorily. Serum proprotein conver-
tase subtilisin/kexin 9 (PCSK9) inhibits LDL 
receptors and increases serum LDL cholesterol 
levels. 

In a US multicenter trial, adding a novel hu-
man monoclonal antibody against PCSK9, re-
ferred to as SAR236553, to atorvastatin has 
been shown to be effective in the treatment of patients who have not responded fully to ator-
vastatin alone.

The trial included 92 patients with primary hypercholesterolemia with a serum LDL  
cholesterol level of 2.6 mmol/L or higher after at least 7 weeks of treatment with atorvastatin 10 
mg daily. Randomization at 20 US centers was to one of three options: oral atorvastatin 80 mg 
daily plus s.c. SAR236553 every 2 weeks (80/S); atorvastatin 10 mg daily plus s.c. SASR236553 
every 2 weeks (10/S), or atorvastatin 80 mg daily plus s.c. placebo every 2 weeks (80/P), then 
atorvastatin given for 8 weeks and SAR236553 on weeks 0, 2, 4, and 6. Follow-up was to week 
16. The reduction in serum LDL cholesterol level from baseline to week 8 was 73 percent 
(80/S), 66 percent (10/S) and 17 percent (80/P). An LDL cholesterol level of <2.6 mmol/L was 
achieved by all patients in the 80/S and 10/S groups and 52 percent in the 80/P group. An LDL 
cholesterol level of <1.8 mmol/L was achieved by at least 90 percent vs 17 percent in these 
groups respectively.

Adding SAR236553 was significantly more effective than increasing the dose of atorvastatin 
to 80 mg in patients who had not responded satisfactorily to 7 weeks of atorvastatin 10 mg 
daily.                                                                                                                                                                   

Roth EM et al. Atorvastatin with or without an antibody to PCSK9 in primary hypercholesterolemia. NEJM 2012;367:1891-1900.
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Improved survival after cardiac arrest in 
US hospitals

There is evidence suggesting that rates of 
survival from out-of-hospital cardiac arrest 

in the US have improved in recent years. It is 
not known whether survival from in-hospital 
cardiac arrest has changed but there have been 
attempts to improve service quality, such as 
mock cardiac arrest training, post-resuscitation 
debriefing, and quality-improvement registry 
participation. A 1992 to 2005 study showed no 
significant change in survival rates. Now data 
from a large US quality-improvement registry 
(the Get with the Guidelines (GWTG)-Resusci-
tation registry) for 2000 to 2009 have shown significant improvements in outcome.

The registry data included 84,625 patients with cardiac arrest in 374 hospitals. The arrest 
was due to asystole or pulseless electrical activity in 79.3 percent of cases and ventricular fi-
brillation or pulseless tachycardia in 20.7 percent, the proportion with ventricular fibrillation 
or pulseless tachycardia decreasing significantly during the study from 31.3 percent to 17.6 
percent, possibly as a result of better coronary care and heart failure management. There was 
a significant 4 percent per year increase in survival to discharge, from 13.7 percent in 2000 to 
22.3 percent in 2009. There was a similar rate of improved survival in both rhythm groups and 
in both resuscitation survival and survival after resuscitation. The rate of clinically significant 
neurological disability among survivors improved from 32.9 percent in 2000 to 28.1 percent in 
2009, a significant 2 percent per year improvement.

Outcomes after in-hospital cardiac arrest improved among patients in GWTG hospitals be-
tween 2000 and 2009.                                                                                                                           

Girotra S et al. Trends in survival after in-hospital cardiac arrest. NEJM 2012;367: 1912-1920.
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EEG-based brain monitoring technology 
should be used to measure the depth of 
a narcosis in all patients at higher risk 

of awareness during any type of general an-
esthesia and in those receiving total intrave-
nous anesthesia. These are the recommenda-
tions in the latest guidelines of the National 
Institute for Health and Clinical Excellence 
(NICE) in London, UK. [NICE website, http://
guidance.nice.org.uk/DT/7]

Brain monitoring systems, such as Covi-
dien’s Bispectral Index (BIS), GE Healthcare’s 
E-Entropy and MT MonitorTechnik’s Narco-
trend-Compact M., help anesthesiologists as-
sess a patient’s consciousness level during an 
operation by measuring the electrical activity 
in the brain. 

The NICE guidance recommends all three 
systems equally as options for depth of an-
esthesia monitoring. In 42 randomized con-
trolled trials conducted so far, BIS has been 
studied most. However, there are no head-to-
head comparisons between the different sys-

tems. All in all, superior surgical outcomes, 
the low cost of the testing and the ease of use 
of these technologies contribute to the recom-
mendations. 

The guidelines encourage their use espe-
cially in patients who are at higher risk for 
unintended awareness (too light anesthesia) 
as well as excessively deep anesthesia. 

Patients at high risk for awareness include 
older patients as well as those with morbid 
obesity, poor cardiovascular function, pres-
ence of two or more chronic diseases, high 
opiate or alcohol use, those with previous ep-
isodes of unintended awareness and certain 
types of surgical procedures. Patients at high-
er risk of excessively deep levels of anesthesia 
include older people, patients with liver dis-
ease, patients with a high body mass index, 
and those with poor cardiovascular function.

Furthermore, the recommendation for 
monitoring in patients receiving total intrave-
nous anesthesia (TIVA) was made because it 
is not possible to measure anesthetic concen-
tration in these patients and due to its cost ef-
fectiveness.                                                          

Monitoring systems help prevent 
awareness during anesthesia
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Rheumatoid arthritis (RA) is a debilitating disease. While corticosteroids are an 
indispensable part of its treatment, many patients continue to experience morning 
stiffness and pain despite optimal therapy. At a symposium held during the recent 
American College of Rheumatology (ACR) annual scientific meeting in Washington, 
D.C., US, three international speakers – Dr. Allan Gibofsky, professor of medicine 
and public health at the Weill Medical College of Cornell University, New York, 
US, and Drs Frank Buttgereit and Rieke Alten from Charité hospital and University 
of Medicine in Berlin, Germany, discussed the circadian rhythm of inflammation 
in RA and proposed a new treatment approach using prednisone delayed-release 
(Lodotra®).

Like many biologic processes, it appears 
that symptoms of patients with RA fol-
low a circadian rhythm. Research has 

shown that proinflammatory cytokines such 
as IL-6 demonstrate daily circadian rhythms 
and are elevated overnight.

Pain, inflammation and joint stiffness 
closely follow this IL-6 circadian rhythm. In re-
sponse, the body produces cortisol to manage 
the inflammation. Cortisol also demonstrates 
circadian rhythm of its own and is the highest 
in the early morning and lowest at midnight. 

Increased inflammation in RA is chronic. As 
the disease progresses, cortisol production is 
inadequate to manage this increased inflam-
mation, which leads to morning symptoms. In 
recent years, the diurnal variations in RA have 
been described precisely for pain, stiffness, 
and functional disability, as well as the under-
lying cyclic variations in hormone levels and 
cytokine concentrations. [J Rheumatol 2010; 

37:894-899] 
In light of the IL-6/cortisol circadian 

rhythm, the timing of glucocorticoid admin-
istration could be adapted to the biologi-
cal rhythms of the inflammatory process in 
RA to reduce morning stiffness and adverse  
effects.

Current treatment approach
The current treatment approach for RA 

Addressing the circadian rhythm of 
inflammation in RA
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includes administering corticosteroids and 
NSAIDs, followed by a disease modifying an-
tirheumatic drug (DMARD) as monotherapy 
or double or triple combination, with or with-
out corticosteroids. The next stage usually in-
cludes biologics ± DMARD combination ther-
apy, with or without corticosteroids.

In a study of nearly 13,000 patients with 
RA, 36 percent reported using corticosteroids, 
while 66 percent had received them at some 
point in their lifetime. About one-third of pa-
tients with RA on prednisone have been tak-
ing it for more than five years. [J Rheumatol 
2007;34:696-705]. 

Prednisone is a glucocorticoid used for 
controlling flare ups, bridging to DMARDs 
and for chronic therapy. Concomitant predni-
sone use in biologics trials reflects its comple-
mentary role to DMARD therapy. A review of 
published biologic trials reflected the mean 
percent of patients on prednisone therapy 
ranged from 50.5 percent to 74.4 percent. 
These pecentages did not decline between 
1997 and 2010, while mean daily prednisone 
dose ranged from 5.0 to 9.0 mg. [Joint Bone 
Spine 2011;78:478-483] 

In the Computer Assisted Management in 
Early Rheumatoid Arthritis trial-II (CAMERA-II) 
trial, patients with early-stage RA treated with 
the DMARD methotrexate plus 10mg/day of 
immediate-release prednisone demonstrated 
reduced progression of joint erosion, disease 
activity and physical disability over 2 years, 
while achieving increased remission with 
safety profile similar to placebo+DMARD. [Ann  
Intern Med 2012;156:329-339].

The circadian rhythm of IL-6
Corticosteroids suppress adrenocorticoid 

activity the least when given at the time of 

maximal activity between 2am and 8am. 
Based on knowledge of patient needs, circa-
dian patterns of disease and dose and activity 
of prednisone, the dose of prednisone thera-
py can be optimized.

In a study comparing nocturnal (2am) 
low-dose prednisone immediate-release 
compared with usual morning (7.30am) ad-
ministration showed that administering 5mg 
or 7.5mg of the drug preceding the circa-
dian flare of inflammation seems to improve 
symptoms.

Although symptom control is improved 
with 2am dosing, it may not be convenient for 
patients to wake up to take their prednisone 
IR at that hour. [Ann Rheum Dis 1997;56:27-
31]. Bedtime dosing (around 10pm) with 
prednisone immediate-release does not coin-
cide with the early morning rise of cytokine 
release; and prednisone immediate-release 
dose at 10pm and 7am does not address the 
circadian rise in inflammation [Ann Rheum Dis 
2003; 62:593-596]. Delayed-release predni-
sone could, however, be the answer. 

The pharmacokinetic profile of prednisone 
delayed-release (Lodotra®, Mundipharma) has 
a 4 hour lag time, resulting in delay in time un-
til peak plasma concentrations are achieved. 
Therefore, the prednisone delayed-release ef-
fects IL-6 peak and clinical symptoms, when 
dosed at 10pm. 

Patients treated with prednisone delayed-
release tablets had a relative median decrease 
in the duration of morning stiffness of 55 per-
cent  compared with 33 percent in patients 
receiving placebo (20 percent estimated me-
dian difference between treatment groups 
with 95% CI [-6.6, -32.4]). In a prespecified sec-
ondary endpoint, prednisone delayed-release 
+ DMARD had a greater reduction in IL-6 lev-
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els versus placebo and DMARD. (-15.7 vs -2.6) 
[p=0.0001, based on log-transformed data]. 

In the Circadian Administration of Predni-
sone in RA-2 (CAPRA-2) trial, [Ann Rheum Dis 
2013;72:204-210] treatment with prednisone 
delayed-release reduced signs and symptoms 
of RA and had a beneficial impact on patient-
reported outcomes, although the relative 
efficacy of prednisone delayed-release com-
pared with prednisone immediate-release 
has not been established. 

Low-dose prednisone delayed-release
Adverse effects of the glucocorticoid ther-

apy are one of the major concerns for patients 
and their clinicians. Many adverse effects re-
sult from suppression of the hypothalamic-
pituitary-adrenal (HPA) axis. Recent investi-
gations have examined the opportunity to 
apply modified regimens, recognizing the 
benefits of a lower dose, the circadian rhythm 
of disease, and activity of the HPA axis. 

Adverse effects of prednisone IR are di-
rectly related to exposure. [Relative Risk (RR) 
1.9 for <5mg, 4.5 for 5-10mg and 32.3 for >10-
15mg] [Am J Med 1994; 96:115-123] There-
fore, a low dose, prednisone delayed-release 
given at bedtime can address both circadian 
rhythm and side effect issues. 

The US FDA approved prednisone delayed-
release 1 mg, 2 mg and 5 mg tablets to treat 
RA, polymyalgia rheumatica, psoriatic arthri-
tis, ankylosing spondylitis, asthma and chron-
ic obstructive pulmonary disease (COPD), 
among others.

The approval was supported by data 
bridging the pharmacokinetics of prednisone 
delayed-release to prednisone immediate-re-
lease and data from the CAPRA-1 and 2 trials. 
The CAPRA-2 trial demonstrated that people 

with moderate to severe RA treated with low 
dose prednisone delayed-release experi-
enced a statistically significant improvement, 
compared to placebo. The CAPRA-1 trial [J 
Rheumatol 2010; 37(10):2025-31] had earlier 
supported the overall safety of the low dose 
prednisone delayed-release. 

Patients treated with low dose prednisone 
delayed-release tablets had a relative median 
decrease in the duration of morning stiffness 
of 55 percent, compared with 33 percent re-
duction in patients receiving placebo (20 per-
cent estimated median difference between 
treatment groups with 95% CI [-6.6, -32.4]). 
In a prespecified secondary endpoint, low 
dose prednisone delayed-release+DMARD 
had a greater reduction in IL-6 levels versus 
placebo+DMARD. (-15.7 vs -2.6) [p=0.0001, 
based on log-transformed data].

Common adverse reactions for low dose 
prednisone delayed-release were consistent 
with those of glucocorticoids, which included 
fluid retention, alteration in glucose toler-
ance, elevation in BP, behavioral and mood 
changes, increased appetite and weight gain. 
[Ann Rheum Dis 2011; doi:10.1136/annrheum-
dis-2011-201067] 

Low-dose prednisone delayed-release is 
typically started at 15 to 20 mg/day. After ini-
tial dose, the treatment is slowly tapered to 
the lowest possible dose of <10mg/day, de-
pending on the disease activity. Treatment 
duration is typically two years.

Conclusion
Based on available data, low-dose predni-

sone delayed-release tablets provide a new 
way to manage RA, addressing key issues such 
as side effects and circadian rhythm of inflam-
mation.                                                                        
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Anemia, which is usually caused by iron deficiency, is an undesirable co-morbidity 
often seen in patients with chronic heart failure (HF). By exacerbating typical HF 
symptoms, anemia can markedly reduce a patient’s quality of life. Medical Tribune 
recently talked with two well known Singapore cardiologists about the problem 
of low iron and anemia in the nation’s heart failure population, discussing in 
particular latest and best-practice treatment approaches.  

Anemia is a common co-morbidity 
in chronic heart failure (CHF), rang-
ing from 14 percent to 56 percent in 

outpatient registries and clinical trials. It ex-
acerbates the basic symptoms of HF such as 
dyspnea and exercise intolerance, thereby re-
ducing quality of life (QoL). 

Iron deficiency (ID) is a well-understood 
cause of anemia. Current estimates of iron de-
ficiency in CHF, with or without anemia, range 
from 35 percent to 60 percent of patients. ID is 
diagnosed when serum ferritin level and trans-
ferrin saturation are lower than baseline. 

The causes of ID are multifactorial.  A chronic 
inflammatory state exists in CHF. This adversely 
affects the absorption of iron by the body. In 
addition, many patients have other concomi-
tant conditions, such as chronic kidney dis-

ease, which also contribute to anemia and ID.

“It also appears that there is a group of pa-
tients who are not anemic but have ID. They 
have similar symptoms to anemic patients, and 
recent studies suggest that correction of the ID 
corrects the symptoms, and possibly prolongs 
life,” said cardiologist Dr. Daniel Yeo, head of the 
Heart Failure Service in the Department of Car-
diology at Tan Tock Seng Hospital in Singapore. 

Iron deficiency, anemia in HF: Treatment 
options beyond standard therapy

Dr. Daniel Yeo
Consultant Cardiologist
Head, Heart Failure Service, 
Department of Cardiology
Tan Tock Seng Hospital, Singapore

Dr. Carolyn Lam Su Ping
Associate Professor, 
Yong Loo Lin School of Medicine,  
National University of Singapore
Clinical Director, Women’s Heart Health Clinic,  
National University Heart Centre Singapore

Most clinicians assume 

 that iron deficiency (ID)  

is synonymous with anemia  

but this is not true – one can 

exist without the other. 

‘‘
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 “ID is clinically relevant, as it exacerbates 

the symptoms of dyspnea and reduces exer-
cise capacity and QoL. Therefore, It should be 
checked and treated.” 

Treatment options
Recent approaches aimed at improving and 

normalizing hemoglobin have been unsuc-
cessful. For instance, a common treatment op-
tion is erythropoietin (EPO), a natural hormone 
produced by the kidney to stimulate the bone 
marrow to make red blood cells. However, 
without enough iron, administering EPO will 
not be beneficial and may even be harmful. 
Therefore, one has to check for iron deficiency 
before EPO is used. 

Furthermore, the recently released results 
of the largest trial looking at using EPO in heart 
failure (RED-HF* trial), show no benefit from it 
compared with standard therapy. [Eur J Heart 
Fail 2013;15:334-341]

In STAMINA-HeFT** study of patients with 
symptomatic HF and anemia, treatment with 
darbepoetin-alfa, a synthetic form of EPO, 
was also not associated with significant clini-
cal benefits. [Circulation 2008;117:526-535]. 
Therefore, novel approaches are required to 
address problem of ID in HF. 

Oral versus IV iron
Iron can be replaced orally or intravenously.  

However, the oral route takes a long time as 
iron absorption in the stomach is low, rang-
ing from 10 percent to 30 percent, whereas 
intravenous (IV) replacement is immediate. 
Response with oral iron takes months. For IV 
iron, improvement is seen as early as 1 month, 
said Yeo. 

In a recent study using ferric carboxymalt-
ose, a newer form of iron for medical use, 
improved symptoms, exercise capacity and 

QoL at 4 weeks, and this was maintained for 
6 months. [N Engl J Med 2009;361:2436-2448] 
However, it is remains unknown whether pa-
tients live longer after they are given ferric 
caboxymaltose. 

“Newer forms of iron are better tolerated 
and are more efficient. To fully replenish the 
iron stores, most individuals need 500 to 1,000 
mg.  Iron sucrose is usually given in doses of 
200mg every few weeks. This means they re-
quire three to five visits over a few months. 
However, ferric carboxymaltose can be given 
in larger doses of 500 mg each time, requiring 
only one or two visits,” said Yeo.

Associate Professor Carolyn Lam Su Ping, 
consultant cardiologist and director of the 
Women’s Heart Health at the National Uni-
versity Heart Centre Singapore, supported 
the use of IV iron. To buttress her argument, 
she quoted the FAIR-HF*** trial in which ferric 

ID is clinically relevant,  

as it exacerbates the symptoms 

of dyspnea and reduces exercise  

capacity and QoL. Therefore,  

It should be checked and treated

‘‘
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carboxymaltose significantly improved symp-
toms, functional capacity and QoL in patients 
with HF and ID, with or without anemia. [N Engl 
J Med 2009;361:2436-2448] 

“Ferric carboxymaltose was well tolerated 
with no severe or serious hypersensitivity re-
actions – this is highly relevant because IV iron 
therapy using old compounds such as iron 
dextran was traditionally considered taboo 
due to high rates of severe allergic reactions, 
which prevented its widespread use despite 
long-standing knowledge of the importance 
of treating ID,” said Lam. 

“This is a critical point – ferric carboxymalt-
ose works whether or not there is anemia, as 
long as there is ID. Most clinicians assume that 
ID is synonymous with anemia but this is not 
true – one can exist without the other. Even be-
fore anemia sets in and there is ID alone, IV iron 
therapy helps.”

Clinical evidence
Preliminary data from Singapore seems to 

support this argument. In the Singapore Heart 
Failure Outcomes and Phenotypes Study, a 
prospective nation-wide study headed by Lam, 
ID was present in 58 percent of Asian patients 
with HF and was independently associated 
with exercise intolerance. 

Those with ID had worse symptoms de-
spite having comparable age, left ventricular 
remodeling and hemoglobin levels relative to 
patients without ID. 

The data has been submitted in an abstract 
form for the European Society of Cardiology’s 
upcoming Heart Failure Congress scheduled in 
Lisbon for 25 to 28 May. Based on these find-
ings, the researchers are now launching a ran-
domized controlled trial to assess the role of IV 
ferric carboxymaltose in Asian patients with HF. 

The prospective, multicenter, open-label 
study will assess the effects of IV ferric carboxy-
maltose compared with placebo on functional 
assessment and clinical parameters in 50 pa-
tients admitted to three Singapore hospitals 
for acutely decompensated HF (ADHF) who 
also have ID. 

“[Meanwhile], it is already common prac-
tice to check iron status when there is micro-
cytic hypochromic anemia; and with the new 
guidelines and increasing awareness, we will 
be checking iron status in more patients,” said 
Lam, adding that iron management in HF will 
become routine in Singapore.                                 

*  RED-HF: Reduction of Events with Darbepoetin alfa in Heart Failure trial
**  STAMINA-HeFT: The Study of Anemia in Heart Failure Trial 
***  FAIR-HF: Ferinject® Assessment in patients with IRon deficiency and chronic Heart  

Failure trial
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Retigabine: Novel anti-epileptic drug  
for patients with refractory partial-onset 
seizures
The development of the anti-epileptic drug (AED) retigabine (Trobalt®, GlaxoSmithKline) has 
been attributed to the efforts of researchers who believed that epileptic patients with partial-
onset seizures resistant to existing treatments required another treatment option. This article 
highlights the issue of inadequate seizure control in patients with epilepsy, profiling the novel 
add-on AED retigabine.

Naomi Adam, MSc (Med), Category 1 Accredited Education 
Provider (Royal Australian College of General Practitioners)

Introduction
The incidence of epilepsy is estimated at 

approximately 34−46 per 100,000 of the gen-
eral population in developed countries and 
49−64 per 100,000 of the general population 
in developing countries. [TrobaltTM (Retiga-
bine) Product Monograph] Epilepsy can have 
a negative impact in many areas, including 
quality of life, educational achievements 
and ability to work. Restrictions on driving 
a vehicle can further limit independence. 
Compared with the general population, epi-
lepsy is associated with higher frequencies of 
chronic physical co-morbidities, such as type 
2 diabetes, asthma, hypertension, heart dis-
ease, stroke, cancer, arthritis, and migraine. 
Psychological disturbances, such as anxiety 
and depression are also more common and 
there is a substantially increased risk of early 
death. Causes of premature mortality include 
accidents secondary to seizure activity (eg, 
while driving, swimming etc.), status epilep-
ticus, Sudden Unexpected Death in Epilepsy 
(SUDEP) and suicide. [TrobaltTM (Retigabine) 
Product Monograph]

Epileptic activity is a transient occurrence 

of abnormal excessive or synchronous activ-
ity of neurons within the brain. Seizures are 
divided into two main classes: 
•   Generalized epilepsies that result from 

lowering of the seizure threshold leading 
to seizures throughout the cerebral cortex, 
beginning simultaneously in both cerebral 
hemispheres; and

•   Partial epilepsy syndromes that often 
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stem from one or more localized foci (eg, 
head trauma, strokes, tumor, cortical 
malformation) before spreading to other 
parts, and possibly all, of the brain. 
A wide range of anti-epileptic drugs 

(AEDs) are available, however around 
one-third of patients still experience sei-
zures despite ongoing treatment. [NEJM 
2000;342:314-319, Epilepsia 2010;51:1189-
1197] 

This high prevalence of inadequate sei-
zure control has prompted efforts to find new 
compounds with novel modes of action. Such 
efforts have resulted in the development of 
retigabine – the first member of a new class 
of AEDs that is now approved as an add-on 
therapy in drug-resistant cases of partial-on-
set seizures. In the US, retigabine is known as 
ezogabine. 

Retigabine
Mode of action

Understanding of the mechanisms respon-
sible for seizure generation in epilepsy is still 
evolving. Over the past decade, it has become 
clear that a novel type of potassium channel 
– Kv7 – is involved in modulating neuronal 
excitability and burst-firing in brain regions 
known to be integral to seizure initiation and 
propagation. 

Retigabine is the first AED to target these 
potassium channels, acting as a ‘brake’ on 
the abnormal neuronal activity characteristic 
of epileptic seizures. By opening potassium 
channels, resting membrane potential is sta-
bilized and this controls the electrical excit-
ability in neurons.  

Preclinical studies using in vivo models 
(mouse and rat) have demonstrated the effi-
cacy of retigabine in partial epileptic seizures. 
It also appears to have potential for broad-

spectrum activity against general seizures. 
[Epilepsy Res 1996;23:211-223, Eur J Pharmacol 
1996;303:163-169]

Pharmacokinetics 
The pharmacokinetics of retigabine are 

linear in patients with epilepsy across doses 
up to 1200 mg/day. Absorption is rapid fol-
lowing oral administration with maximum 
plasma concentrations generally reached at 
between 0.5 and 2 hours. The timing of a reti-
gabine dose relative to a meal does not signif-
icantly alter achieved maximum plasma con-
centrations; hence retigabine may be taken 
with or without food. Coadministration with 
alcohol, however, has the potential to exacer-
bate dose-related adverse events (AEs).  

The plasma half-life of retigabine is ap-
proximately 6-10 hours. Retigabine is exten-
sively metabolized, mostly to inactive N-
glucuronides, although some is converted to 
an N-acetyl metabolite with some anticon-
vulsant activity. Elimination occurs via both 
renal excretion and hepatic metabolism. 

Clinical efficacy
The retigabine clinical development pro-

gram includes a total of 45 clinical studies, in-
volving more than 2,200 subjects. Both of the 
pivotal phase III studies – RESTORE 1 (Study 
301) [Neurology 2011;76;1555-1563] and RE-
STORE 2 (Study 302) [Neurology 2010;75:1817-
1824] – included adults aged 18-75 years with 
treatment-resistant partial onset seizures. More 
than three-quarters of the subjects in each study 
were taking two or three AEDs and/or were 
being treated with vagal nerve stimulation. At 
study entry, RESTORE 1 subjects had a median 
partial seizure frequency of 11-12 seizures ev-
ery 28 days (n=306), while for RESTORE 2 sub-
jects seizure frequency was 9-10 seizures every 
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28 days (n=539). All patients were randomized 
to receive 12 weeks treatment with either ad-
junctive placebo or retigabine while maintain-
ing their current AED regimen and excellent 
completion rates were achieved (intent-to-treat 
populations were 305 for RESTORE 1 and 538 
for RESTORE 2). 

In RESTORE 1, retigabine 1200 mg/day was 
associated with a median 44.3 percent reduction 
in 28-day seizure frequency (compared with a 
17.5 percent reduction with placebo, p<0.001). 
Similarly, in RESTORE 2, retigabine was associ-
ated with significant median reductions in 28-
day seizure frequency (retigabine 600 mg/day 
27.9 percent, p<0.01; retigabine 900 mg/day 39.9 
percent, p<0.001; placebo 15.9 percent).  

Adverse effects
The pivotal RESTORE studies established 

that retigabine is generally well tolerated in 
adults with partial onset seizures. AEs were 
relatively common: 73 percent, 79 percent and 
91.5 percent in the retigabine 600, 900 and 1200 
mg/day dosing groups, respectively, com-
pared with 66 percent in the placebo group. 
Most AEs were mild to moderate in severity 
and occurred during the titration phase. The 
most frequent AEs at any dose of retigabine 
were dizziness, somnolence and fatigue and 
these tended to resolve with continued use. 
[CNS Drugs 2011;25:887-900]

Dosing
Retigabine must be titrated according to 

individual patient response, in order to op-
timize the balance between efficacy and tol-
erability. The maximum total daily starting 
dose is 300 mg (100 mg three times daily). 
Thereafter, the total daily dose is increased 
by a maximum of 150 mg every week. The 
effective maintenance dose is expected to be 
between 600 mg/day and 1200 mg/day. The 

safety and efficacy of doses higher than 1200 
mg/day have not been established. [Potiga 
(Ezogabine) Prescribing Information. FDA ap-
proval date 3/15/2012]

In patients with mild renal impairment, 
no dose adjustment is required. However in 
moderate or severe renal impairment (CrCl 
<50 mL/minute), a 50 percent reduction in ini-
tial and maintenance dose is recommended. 
Similarly, no dose adjustment is needed in pa-
tients with mild hepatic impairment, however 
a 50 percent reduction in the initial and main-
tenance dose of retigabine is recommended in 
patients with moderate or severe hepatic im-
pairment (Child-Pugh score ≥ 7).

NICE guideline recommendations
The National Institute for Health and 

Clinical Excellence (NICE) has published a 
recommendation for retigabine as a second-
line add-on therapy: [NICE. Retigabine for the 
adjunctive treatment of partial onset seizures in 
epilepsy. NICE technology appraisal guidance 
232, July 2011]

“Retigabine is recommended as an option 
for the adjunctive treatment of partial onset 
seizures with or without secondary gener-
alization in adults aged 18 years and older 
with epilepsy, only when previous treatment 
with carbamazepine, clobazam, gabapentin, 
lamotrigine, levetiracetam, oxcarbazepine, so-
dium valproate and topiramate has not pro-
vided an adequate response, or has not been 
tolerated.”

The NICE expert committee recognized 
that retigabine’s novel mode of action means 
that it potentially provides an important ad-
ditional treatment option in refractory epi-
lepsy. Improvements in health-related quali-
ty of life were not confirmed in the RESTORE 
studies, and this is a topic recommended for 
further investigation.  
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March
23rd Annual Meeting of the Society for Virology 
6/3/2013 to 9/3/2013
Location: Kiel, Germany 
Info: Conventus Congress Management  
& Marketing GmbH
Tel: (49) 3641 311 61 60
Fax: (49) 3641 311 62 43
Email: registrierung@conventus.de 
Website: www.virology-meeting.de 
 
3rd Emirates Hematology Conference 
7/3/2013 to 9/3/2013 
Location: Dubai, UAE 
Info: Emirates Society of Haematology 
Tel: (971) 4 4270492 
Fax: (971) 4 4270493
Email: pco@ehc2013.com  
Website: www.ehc2013.com

62nd American College of Cardiology (ACC) 
Annual Scientific Session
9/3/2013 to 11/3/2013
Location: San Francisco, California, US
Info: American College of Cardiology Foundation
Tel: (1) 415 800 699 5113
Email: accregistration@jspargo.com
Website: www.accscientificsession.org/Pages/home.aspx

28th Annual European Association of Urology 
Congress
15/3/2013 to 19/3/2013
Location: Milan, Italy
Info: European Association of Urology
Tel: (39) 2 4342 6275
Fax: (39) 2 4801 0270
Email: info@eaumilan2013.org
Website: www.eaumilan2013.org

65th American Academy of Neurology Annual 
Meeting 
16/3/2013 to 23/3/2013 
Location: San Diego, California, US 
Info: American Academy of Neurology 
Tel: (1) 612 928 6000
Fax: (1) 612 454 2746 
Email: memberservices@aan.com 
Website: www.aan.com

4th Biennial Congress of the Asian-Pacific 
Hepato-Pancreato-Biliary Association
27/3/2013 to 30/3/2013
Location: Shanghai, China
Info: Asian Pacific Hepato-Pancreato-Biliary Association
Tel: (86) 21 350 30066
Fax: (86) 21 655 62400
Email: secretariat@aphpba2013shanghai.org
Website: www.aphpba2013shanghai.org

April
21st European Congress of Psychiatry 
6/4/2013 to 9/4/2013 
Location: Nice, France 
Info: European Psychiatric Association 
Tel: (33) 3 8823 9930 
Email: hq@europsy.net 
Website: www.epa-congress.org 

European Congress on Osteoporosis and 
Osteoarthritis
17/4/2013 to 20/4/2013 
Location: Rome, Italy 
Info: International Osteoporosis Foundation 
Tel: (32) 4 254 1225 
Email: info@iofbonehealth.org
Website: www.ecceo13-iof.org

5th International Congress of Prediabetes and 
Metabolic Syndrome 
18/4/2013 to 20/4/2013 
Location: Vienna, Austria 
Info: Kenes International 
Tel: (41) 22 908 0488
Fax: (41) 22 906 9140
E-mail: prediabetes@kenes.com 
Website: www.kenes.com/prediabetes

48th Annual Meeting of the European Association 
for the Study of the Liver 
24/4/2013 to 28/4/2013 
Location: Amsterdam, Netherlands 
Info: European Association for the Study of the Liver 
Tel. (41) 22 807 03 60
Fax. (41) 22 328 07 24
Email: easloffice@easloffice.eu 
Website : www.easl.eu 

5th Association of Southeast Asian Pain 
Societies Conference
28/4/2013 to 5/5/2013
Location: Singapore
Info: Pain Association of Singapore
Tel: (65) 6292 4710
Fax: (65) 6292 4721 
Email: aseaps2013@kenes.com
Website: www.aseaps2013.org
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UPCOMING
American Urology Association (AUA) Annual 
Meeting
4/5/2013 to 8/5/2013
Location: San Diego, California, US
Info: AUA
Tel: (1) 410 689 3700
Fax: (1) 410 689 3800
Email: customerservice@AUAnet.org 
Website: www.aua2013.org  
 
12th Congress of the European Association for 
Palliative Care 
30/5/2013 to 2/6/2013 
Location: Prague, Czech Republic 
Info: European Association for Palliative Care 
Tel: (49) 89 548234 62
Fax: (49) 89 54823443
Email: eapc2013@interplan.de 
Website: www.eapc-2013.org

World Congress of Nephrology
31/5/2013 to 4/6/2013
Location: Hong Kong
Info: ISN World Congress of Nephrology 2013
Tel: (852) 2559 9973 
Fax: (852) 2547 9528
Email: registration@wcn2013.org
Website: www.wcn2013.org 

23rd Conference of the Asian Pacific Association 
for the Study of the Liver
6/6/2013 to 9/6/2013
Location: Singapore
Info: APASL Secretariat
Email: apaslconference@kenes.com
Website: www.apaslconference.org
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I was first stumped by Anthony Bourdain’s TV show, No Reservations, 
when he turned up in Malaysia and ate his way through town. I was 
flabbergasted to know that there were so many things about the city that 

I have lived in for most of my years that I did not know about. To add insult 
to injury, I found that friends from the far reaches of the planet could tell me 
more about KL than I ever thought I knew.

So I embarked on a quest to rediscover KL and its hidden gems. What bet-
ter way to get to know the city than hopping on a train and going to strange, 

Kuala Lumpur, fondly known to locals and the world as KL, is a city 
of color and diversity. Being a native KL-ite, there is a tendency to 
think the city no longer holds any secrets. This is far from the truth, 
as I found on my adventures. Leonard Yap writes.

Colonial ruins near KLPac. Funky architecture in Sentul.

Pasar Seni ‘Wall’. KL Train Station.

More funky architecture in Sentul. KLPac.
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‘                      foreign’ parts. One of 
the first places I found interesting was 
the Malaysian version of the ‘Berlin Wall’ 
located at Central Market (also known as 
Pasar Seni). The so-called Wall strides the 
Klang River and is covered with what I 
would call the most tasteful form of graf-
fiti. Frankly, I consider them works of art.

When you exit the train station at 
Pasar Seni and walk along the river, you 
get to view these works of art at leisure. 
They depict sentiments of the younger 
generation, some feeling marginalized 
by the political establishment and the 
lack of the freedom of expression. Some 
are just works of art in their own right. 
It was refreshing to know that Malaysia 
has its own space for creative minds to 
put their ideas into color, though pos-
sibly risking breaking the law.  

The area around Pasar Seni used to 
be an area that was fading and dilapi-
dated. In recent times, there have been 
redevelopment projects, with the new 
bus terminal replacing the old Klang 
Bus Stand (which was also known as 
the Sultan Mohamed Bus Station) and 
the refurbishment of the nearby Petal-
ing Street shopping bazaar. 

I remember Klang Bus Stand with a 
certain amount of nostalgia – it was the 
hub for buses: whatever bus you need-
ed, this would be the place to be. For 
the tourist, or the local who feels like a 
tourist, this is a good starting point to 
other parts of the city. There is a free 
bus service called Go-KL Purple Line 

that traverses between the bus terminal 
and the tourist-friendly area of Bukit 
Bintang, where you can shop your life-
savings away at leisure. There is an in-
formation booth at the terminal where 
you can get more information.

If you are into quirky buildings or 
historical architecture, KL is the place 
to be, but you have to keep your eyes 
peeled. The iconic old KL railway sta-
tion, which features Moorish architec-
ture, remains dear to my heart. It may 
not be the biggest train station you 
have ever seen, and it may look a bit 
run down, but it is esthetically pleas-
ing. Completed in 1910, it served as the 
main railway station up until 2001. A 
hotel, now the Heritage Station Hotel, 
occupies part of the station. 

Get on the train again and head for 
Sentul. You will find more architectural 
gems in the area, and will bump into 
quirky structures you would expect in 
Europe. Part of a new urban regenera-
tion scheme, Sentul is slowly being trans-
formed from a humble railway town into 
a go-to place for culture and the arts. One 
such place is the Kuala Lumpur Perfor-
mance Arts Centre (KLPac). The center 
was created from the remnants of a rail-
way warehouse, which dates back to the 
British colonial days. You can still admire 
some of the bits of brick architecture that 
sprinkle the development. 

KL still has many secrets to be dis-
covered: all you have to do is be curious 
enough to look for them.                          
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“Tell me the truth Doctor. Is it serious?”

“You’re a very lucky man,  
Mr Flowthin. Our room offers  

first class services and amenities, 
with fine dining, manicure and so 

much more!”

“I sent your brown suit to 
the cleaners. It will match the 
mahogany casket perfectly!”

“Door’s closed.  
The sign says back in 5!”

“I don’t think I want to have another X-ray.  
The one I had last time didn’t help!”

“I don’t care if it hurts your 
teeth, you’ve got to start 
chewing your apples !”

“He’s tiny. I like that in a newborn!”
“If diseases were easy to 

pronounce, every Tom, Dick and 
Harry would have it!”
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