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AI in Health Grand Challenge 

“How can AI help primary care
teams stop or slow disease
progression and complication
development in 3H – Hyperglycemia
(diabetes), Hypertension (high
blood pressure) and Hyperlipidemia
(high cholesterol) patients by 20%
in 5 years?”
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Background

• In clinical trials, statin initiation has been shown to reduce
LDL-C levels by 30-63%, while doubling of dose further
decreased by 6%.1-3

1 – Larsen et al. Drug treatment of dyslipoproteinemia. Med Clin North Am. 1994;78(1):225–45.
2 – Jones et al. Comparison of the efficacy and safety of rosuvastatin versus atorvastatin, simvastatin, and pravastatin across doses (STELLAR trial). Am J Cardiol. 
2003;92(2):152–60.
3 – Grundy et al. 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the Management of Blood Cholesterol: executive 
summary: a report of the American College of Cardiology/American Heart Association task force on clinical practice guidelines. J Am Coll Cardiol. 
2019;73(24):3168–209.
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Background

• Data from trials mostly on
Caucasian populations
– Different vascular risk profiles

from Asians. LDL more likely to
aggregate in South Asians
resulting in higher CVD risk.4

• Studies have shown that LDL-C
lowering effect differ in actual
practice
– Due to suboptimal medication

adherence in the real world

4 – Ruuth et al. LDL aggregation susceptibility is higher in healthy South Asian compared with white Caucasian men. J of Clinical Lipidology. 2019 Nov -
Dec;13(6):910-919.e2.
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Study aim

• To determine, following statin dose titration
– Magnitude of LDL-C change (primary aim)
– Effect on LDL-C goal attainment (secondary aim)

• In context:
– Asians
– Primary care
– Using real-world data
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Method - Study design and population

• Study design: Retrospective cohort study

• Study population
– Inclusion criteria:

• Patients on follow-up with a single polyclinic for Hyperlipidemia from Apr 1, 2014 to
Mar 31, 2015

– Exclusion criteria:
• Age <21 years
• Patients who had taken other lipid lowering medications apart from statins (e.g.

fibrates, ezetimibe)
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Method - Data processing

1. Grouped statin intensity levels based on statin type
and dosage according to 2018 AHA/ACC guidelines
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Method - Data processing

2. Identification of pre-titration LDL-C and post-
titration LDL-C values
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Method - Data processing

3. Compute CVD risk group using modified
Framingham Risk Calculator, to obtain LDL-C goal (to
investigate effect of statin titration of LDL-C goal
attainment)
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Results

• Total of 11,499 patients, with 266,762 visits
• Divided into 3 sub-cohorts
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Results – Baseline characteristics

Restricted, Sensitive (Normal)
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Results – LDL-C lowering effect
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Results – LDL-C goal attainment

Restricted, Sensitive (Normal)
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Discussion

Principal finding #1
• LDL-C lowering effect when initiating LI, MI and HI

(21.6-28.9%) statin was less compared to results
from clinical trials (30-63%)

• One possible reason is the suboptimal adherence
among patients in actual practice.
– 45.3% of primary care patients reported poor adherence to

medications5

• Other possible reasons include lifestyle factors (diet,
smoking) which could also affect LDL-C lowering.6

5 – Kang et al. Prevalence and factors associated with adherence to anti-hypertensives among adults with hypertension in a developed Asian community: A 
cross-sectional study. Proceedings of Singapore Healthcare. 2020.
6 – Tan NC et al. Asian patients with dyslipidemia in an urban population: Effect of ethnicity on their LDL-cholesterol treatment goals. J Clinical Lipidology. 2016.
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Discussion

Principal finding #2
• LDL-C reduction is lower when HI statin (25.2%) is

initiated compared to the commencement of MI
(28.9%) statin therapy. LI statin initiation resulted
in 21.6% reduction.

• Patients who are started on HI statins are
postulated to have lower adherence to their
prescription, given the fear of adverse effects with
a higher doses
– Studies reported lower adherence (about 2%) of high-

intensity statins compared to those on low- to moderate-
intensity7,8

• Based on this finding, prescribers may wish to
consider selectively initiating statin-naïve patients
on LI or MI statins

7 – Grover et al. Correlation of compliance to statin therapy with lipid profile and serum HMGCoA reductase levels in dyslipidemic patients. Indian Heart J. 2017 
Jan 1;69(1):6–10.
8 – Virani et al. Is high-intensity statin therapy associated with lower statin adherence compared with low- to moderate-intensity statin therapy? Implications of 
the 2013 American College of Cardiology/American Heart Association cholesterol management guidelines. Clin Cardiol. 2014;37(11):653–9.
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Discussion

Principal finding #3
• Up-titration resulted in 16.2% (LIMI) to

12.4% (MIHI) reduction in LDL-C. This is
more than the 6% in clinical trials.

• Could be explained by genetic variations
between Caucasians and Asians resulting in
differences in pharmacokinetic and
pharmacodynamics effects9

– A large scale trial in Japan demonstrated that a 5-mg
dose of simvastatin to be as effective as the 20-mg
dose used in Western countries10

9 – Kim K, Johnson JA, Derendorf H. Differences in drug pharmacokinetics between east Asians and Caucasians and the role of genetic polymorphisms. J Clin
Pharmacol. 2004;44(10):1083–105.
10 – Matsuzawa Y, Kita T, Mabuchi H, Matsuzaki M, Nakaya N, Oikawa S, et al. Sustained reduction of serum cholesterol in low-dose 6-year simvastatin 
treatment with minimum side effects in 51,321 Japanese hypercholesterolemic patients. Circ J Off J Jpn Circ Soc. 2003;67(4):287–94.
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Discussion

Study strength
• Use of real-world data to generate real-world

evidence:
– Can complement results from clinical trials in

setting more realistic expectations for LDL-C
lowering and goal attainment

– Provides the opportunity to gain insights to the
impact of down-titrating and discontinuing
statins (such changes would be challenging to
elucidate from clinical trials due to ethical
reasons)

Study limitation
• Only data from a single site was used (limited

number of instances)
• Statins were grouped into intensity levels

(less granular)
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Discussion

Looking ahead
• Findings will be incorporated into a

JARVISDHL Primary Care Decision Support 
Tool to help to facilitate and positively 
influence decision-making
– Comparison with peers
– Risk prognostication
– Personalized narratives (negative and positive)
– Treatment effectiveness for shared decision-

making

“How can AI help primary care teams stop or slow disease progression
and complication development in 3H – Hyperglycemia (diabetes),
Hypertension (high blood pressure) and Hyperlipidemia (high
cholesterol) patients by 20% in 5 years?”
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JARVISDHL Primary Care Decision Support Tool

Comparison with peers

Aid patients with illness perception



20

JARVISDHL Primary Care Decision Support Tool

Risk prognostication (based on patient similarity analytics)

Provide explainable and relatable AI outputs
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JARVISDHL Primary Care Decision Support Tool

Personalized narratives (negative)

Aid patients with illness prognostication through narratives
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JARVISDHL Primary Care Decision Support Tool

Personalized narratives (positive)

Aid patients with illness prognostication through narratives
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JARVISDHL Primary Care Decision Support Tool

Treatment effectiveness for shared decision-making

More information to facilitate shared decision-making 
for improved patient ownership of treatment choices



24

JARVISDHL Roadmap
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Years 3-5
(Validation and Implementation)



25

Summary of Implementation Plan 

Primary Care Decision 
Support Tool

Advanced Care Decision 
Support Tool

Screening Tools EMPOWER 
Behavioral Nudges

Test Site SingHealth Polyclinics Diabetes and Metabolism 
Centre (DMC)

NHCS
DMC Retina Clinic

SingHealth Polyclinics and 
Diabetes Centre from SGH, 
CGH, SKH and NHCS

Test Population Patients with DHL aged 21 
years and older attending 
Family Physician Clinics

Patients with T2DM Patients undergoing cardiac 
CT at NHCS and 
asymptomatic high
risk diabetic patients seen at 
DMC retina
clinics.

Patients with DHL

Intervention Primary Care Decision 
Support Tool to support 
clinical consultations and for 
shared-decision making

MACE Counselling Tool • CVD risk score
• SIVA-DLS
• Retina-DLS

• Shared decision making
consultation and
clinical follow- up

• EMPOWER app
• Smartwatch

Control Usual Care

Study Design Open-label Cluster
Randomized Controlled
Trial

Unblinded Randomized 
Controlled
Trial 

Prospective Cohort
matched with propensity
score matched historical
control

2-arm (1:1), Pragmatic,
Randomized Controlled Trial

Performance Metric Based on RE-AIM Framework
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Thank you

andrew.fang.h.s@singhealth.com.sg


