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• PAH-Specific Therapy 
PAH-specific therapy mainly tar-
gets three main pathways. The first 
pathway targets the Nitric Oxide 
Pathway including the synthesis of 
nitric oxide, as well as nitric oxide, 
soluble guanylate cyclase, and cy-
clic GMP signalling pathway. The 
drugs in this category include med-
ication such as Sildenafil, Tadalafil 
and Roiciguat. The second group 
of medication targets Endothelin 
Receptors (e.g. Bosentan) and the 
final pathway targets the Prostacy-
clin Pathway which includes drugs 
such as inhaled Iloprost, IV Prosta-
cyclin, etc.

AFTERCARE
Patients living with PAH may not be able 
to keep up with the active lifestyle they 
are used to. A task that would normally 
take an hour may take several days or 
more. Patients are advised to prioritise 
their activities and set a realistic goal.

Over-the-counter drugs should be tak-
en with extra care. Some drugs may 
have interaction with blood thinners 
such as Warfarin whereas sedative 
drugs can worsen hypoxia in patients 
with PAH. Patients are advised to con-
sult their doctor for advice first. 

PAH patients at the National Heart Cen-
tre Singapore (NHCS) are followed up 
regularly at the Pulmonary Hyperten-
sion Clinic. During the clinic visit, the 
patient’s response to treatment as well 
as signs of clinical deterioration will be 
assessed. Blood tests such as NT-proB-
NP, liver and kidney function tests are 
monitored regularly to assess the ef-
fects of treatment. Annual echocardio-
gram and six-minute walk test are done 
to assess the effect of treatment on 
right heart function and patient’s func-
tional capacity.

NHCS PULMONARY 
HYPERTENSION CLINIC
NHCS runs a monthly Pulmonary Hy-
pertension Clinic – a joint clinic run by 
cardiologists from NHCS together with 
respiratory physicians and rheumatolo-
gists from the Singapore General Hos-
pital (SGH) with the assistance of trained 
and specialised pulmonary hyperten-
sion nurses. The pulmonary hyperten-
sion clinic provides a comprehensive 
and seamless care for PAH patients as 
they enjoy the convenience of seeing 
three specialists in one clinic session. It 
also allows the multidisciplinary team to 
discuss and manage complex PAH pa-
tients in the same setting. 

Figure 2 HeartWare HVAD Ventricular  
Assist Device. 
(Reprinted with the permission of HeartWare Inc.)

Figure 1 Thoratec HeartMate II Left Ventricu-
lar Assist Device. 
(Reprinted with the permission of Thoratec Corporation.)

Focus: Medical 
Update

Appointments: 6704 2222 
Email: central.appt@nhcs.com.sgHeart

Patients often require repeated hospi-
talisations and frequent outpatient clin-
ic visits, resulting in significant health-
care burden. Annual mortality remains 
in excess of 50% in this group of pa-
tients, unless advanced heart failure 
therapeutics is implemented. 

HEART TRANSPLANT
Orthotopic heart transplantation remains 
the gold standard therapy for patients 
with advanced heart failure. For this, a 
patient’s ailing heart is removed and re-
placed by a healthy donor heart. Post-
operatively, the recipient requires daily 
immunosuppressants to prevent immune 
rejection of the transplanted heart. 

However, in spite of the amendment 
to the Human Organ Transplant Act in 
2004 mandating the compulsory dona-
tion of the heart, liver, kidneys and cor-
nea in patients in whom brain death has 
been certified, suitable donor hearts 
for transplant have been few and far 
between. On average, only two to four 
heart transplants are performed each 
year in Singapore at the National Heart 
Centre Singapore (NHCS). 

The increased incidence of cardiovas-
cular risk factors like hypertension, hy-
perlipidaemia, diabetes and cigarette 
smoking amongst the general popula-
tion has rendered many potential donor 
hearts unsuitable for transplantation 
due to the presence of coronary artery 
disease in these patients. 

Despite these odds, patients who un-
dergo successful heart transplantation 
go on to enjoy a good quality of life. 
The average survival of heart transplant 
recipients in Singapore is 57.4% at 10 
years. 

VENTRICULAR ASSIST DEVICES
Fortunately in 2009, with the advance-
ment in technology in mechanical circu-
latory support devices, continuous flow 
left ventricular assist devices (LVAD) be-
came available to heart failure patients 
in Singapore. 

Unlike its predecessor the pulsatile flow 
devices, the smaller profile of continu-
ous circulatory flow devices allows them 
to be implanted even in small-sized 
Asian patients like ours. Compared to 
older pumps, these newer generation 
pumps are associated with improved 
quality of life, reduced complications 
and better survival. Since then, NHCS 
has implanted 62 second- and third-
generation left ventricular assist devic-
es in advanced heart failure (Figures 1 
and 2). 

Essentially, an inflow cannula is implant-
ed into the left ventricular apex, and 
blood is drawn out of the heart through 
a rotating impeller and then pumped 
into the ascending aorta. The LVAD is 
connected to a controller external to 
the body via a driveline. Pump settings 
that determine the amount of cardi-
ac output supported by the pump are 

INTRODUCTION
The incidence of heart failure is on the rise. Despite the success of advances in medical, in-
terventional and surgical therapy in treating patients with coronary artery and other cardiac-
related diseases, alleviating morbidity and reducing mortality, a significant proportion of 
patients go on to develop advanced (Stage D) heart failure with debilitating symptoms. 



CONCLUSION
Technological, medical and surgi-
cal advancements over the past 
ten years have certainly enhanced 
our capability in the management 
of advanced heart failure. We are 
set for another decade of rapid 
progress and development ahead, 
hopefully bringing about even 
greater improvement in the overall 
quality of life and survival for these 
patients. 
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altered via the controller. Each control-
ler and LVAD is powered by two exter-
nal power sources (in the form of either 
batteries or AC power supply). 

Patients who are candidates for these 
pumps are often in a state of cardio-
genic shock or in New York Heart Asso-
ciation (NYHA) functional class III or IV 
requiring frequent hospital admissions 
with poor quality of life. The majority of 
patients return to NYHA class I and II 
functional capacity after LVAD implan-
tation. Hospital readmission for heart 
failure is also greatly reduced. The sur-
vival rate of patients on LVAD support 
in Singapore is 87% at five years. 

While most of the patients have the 
pumps implanted as a bridge to car-
diac transplantation, some patients 
are implanted as a destination therapy 
(non-heart transplant candidates) or as 
a bridge to recovery. Common com-
plications associated with LVAD im-
plantation include pump thrombosis, 
driveline infections and gastrointestinal 
bleeding. Patients are required to take 
anticoagulation (Warfarin) and an anti-
platelet agent (Aspirin or Clopidogrel) 
to reduce the risk of pump thrombosis. 

PALLIATIVE CARE AND 
ADVANCED CARE PLANNING
One of the greatest challenges of a phy-
sician is in knowing when further, more 
intrusive therapy is unlikely to lead to 
a good outcome for our patients. The 
wishes of the patient must also be re-
spected and taken into consideration 
when deciding the extent of care in the 
patient with advanced heart failure. 

In recent years, there is an increased 
acceptance of palliative care in Singa-
pore. Quality of palliative care in heart 
failure patients has also improved in 
parallel with increased palliative and 
hospice care expertise in heart fail-
ure patients. The establishment of the 
Agency of Integrated Care (AIC) in pro-
viding care for these patients in their 
homes has helped to reduce the need 
for them returning to the hospitals. 

Advance Care Planning (ACP) is also 
gaining ground in NHCS with specially 
trained coordinators and medical social 
workers approaching heart failure pa-
tients early to identify their wishes and 
goals of therapy, which in turn serves to 
guide their choice of therapy and the 
extent of end-of-life care. 
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Irritable Bowel Syndrome:  
The Practical Approach to Diagnosing 
Irritable Bowel Syndrome (IBS) in the 
Patient with Abdominal Bloating
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Department of Gastroenterology and Hepatology, Singapore General Hospital;
Adjunct Assistant Professor, Duke-NUS Graduate Medical School

CASE VIGNETTE
A 25-year-old lady com-
plains of abdominal discom-
fort and bloating mainly over 
the epigastrium lasting for 
several months. This some-
times occurs after meals. She 
was previously prescribed 
omeprazole twice daily but 
there was no improvement. 
Physical examination was 
normal. 

What is her diagnosis? 

How would you manage her 
condition?

INTRODUCTION
The patient presenting with abdominal bloating is a com-
mon and often challenging problem encountered by physi-
cians and gastroenterologists alike. Abdominal bloating is 
often due to either functional dyspepsia or irritable bowel 
syndrome, both being common, benign conditions often 
characterised by chronic symptoms. 

However, the diagnosis is often challenging as there is no 
single investigation that allows for the diagnosis to be either 
definitively made or excluded and the possibility of a sinister 
diagnosis in the occasional patient. 

As the diagnosis of irritable bowel syndrome is made based 
on the symptom profile (See Rome III Diagnostic criteria) be-
low, a good history is crucial to the appropriate manage-
ment of patients.

Rome III Diagnostic Criteria for 
Irritable Bowel Syndrome (IBS)
Recurrent abdominal pain or dis-
comfort at least three days/month 
in the last three months associ-
ated with two or more of the 
following:
• Improvement with defecation
• Onset associated with a 

change in frequency of stool
• Onset associated with a 

change in form (appearance) 
of stool

FUTURE OF ADVANCED HEART 
FAILURE CARE
Looking forward, there are promising 
developments in heart transplant cen-
tres in Australia and Europe investigat-
ing the long-term outcome of heart 
transplants from donors after circulatory 
death has been certified. If successful, 
this could potentially increase the pool 
of heart transplant donors in the future. 

On the LVAD front, there is also much 
ongoing research in developing small-
er and more reliable pumps with fewer 
complications. Research into the fully 
implantable pump is also likely to even-
tually bear fruit. 


