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Study background

• In ACS, current guidelines recommend 12 months aspirin 
and Clopidogrel. Ticagrelor in combination with aspirin for 
12 months will only give if patients can not use Ticagrelor

• Efficacy of clopidogrel is hampered by 

 slow and variable transformation to the active metabolite 

 modest and variable platelet inhibition

 increased risk of bleeding

 risk of stent thrombosis and MI in poor responders

PLATO = PLATelet inhibition and patient Outcomes; NSTEMI = non-ST segment elevation; 
STEMI = ST segment elevation; ACS = acute coronary syndromes; MI = myocardial infarction
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Ticagrelor (AZD 6140): 

an oral reversible P2Y12 antagonist

Ticagrelor is a cyclo-pentyl-
triazolo-pyrimidine (CPTP)
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• Direct acting 

– Not a prodrug; does not require metabolic activation

– Rapid onset of inhibitory effect on the P2Y12 receptor

– Greater inhibition of platelet aggregation than clopidogrel

• Reversibly bound

– Degree of inhibition reflects plasma concentration

– Faster offset of effect than clopidogrel 

– Functional recovery of all circulating platelets



PLATO study design

Primary endpoint: CV death + MI + Stroke 
Primary safety endpoint: Total major bleeding

6–12-month exposure

Clopidogrel
If pre-treated, no additional loading dose;
if naive, standard 300 mg loading dose,
then 75 mg qd maintenance;
(additional 300 mg allowed pre PCI)

Ticagrelor
180 mg loading dose, then
90 mg bid maintenance;
(additional 90 mg pre-PCI)

NSTE-ACS (moderate-to-high risk) STEMI (if primary PCI)
Clopidogrel-treated or -naive;
randomised within 24 hours of index event 
(N=18,624)

PCI = percutaneous coronary intervention; ASA = acetylsalicylic acid; 
CV = cardiovascular; TIA = transient ischaemic attack 



Major efficacy endpoints

All patients*

Ticagrelor

(n=9,333)

Clopidogrel

(n=9,291)

HR for 

(95% CI) p value†

Primary objective, n (%) 

CV death + MI + stroke 864 (9.8) 1,014 (11.7) 0.84 (0.77–0.92) <0.001

Secondary objectives, n (%)

Total death + MI + stroke 

CV death + MI + stroke +

ischaemia + TIA + arterial     

thrombotic events    

Myocardial infarction

CV death

Stroke

901 (10.2)

1,290 (14.6)

504 (5.8)

353 (4.0)

125 (1.5)

1,065 (12.3)

1,456 (16.7)

593 (6.9)

442 (5.1)

106 (1.3)

0.84 (0.77–0.92)

0.88 (0.81–0.95)

0.84 (0.75–0.95) 

0.79 (0.69–0.91)

1.17 (0.91–1.52)

<0.001

<0.001

0.005

0.001

0.22

Total death 399 (4.5) 506 (5.9) 0.78 (0.69–0.89) <0.001

The percentages are K-M estimates of the rate of the endpoint at 12 months. 



Study Objective

• Evaluated cost effectiveness of ticagrelor to 
reduce cardiovascular death, myocardial 
infarction or stroke in acute coronary syndrome 
patients in Indonesia



Decision tree and Markov model. Markov model transitions shown in this 
figure: risk of non-fatal myocardial infarction (MI) for patients with no MI or 

stroke in the PLATO study. 

M Janzon et al. Heart 2015;101:119-125



Parameter one-year decision tree
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One-year decision 

tree
Ticagrelor Clopidogrel Source

No event 0,8945 0,8750 PLATO trial

Non-fatal MI 0,0096 0,0575 PLATO trial

Non-fatal stroke 0,0497 0,0089 PLATO trial 

Death caused any 

cause
0,0462 0,0586 PLATO trial



Long term Markov Model

Long-term Markov extrapolation model
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Non-fatal MI 
Non-fatal 

stroke 

No event Dead 

Dead post 
event

Post MI Post stroke

6 7

1. Risk of non-fatal MI for patients with no further event in the 

PLATO study 

2. Risk of non-fatal stroke for patients with no further event in 

the PLATO study 

3. Mortality risk for patients with no further event in the 

PLATO study 

4. Mortality risk first year after a non-fatal MI  

5. Mortality risk first year after a non-fatal stroke 

6. Mortality risk second and subsequent year after a non-fatal 

MI 

7. Mortality risk second and subsequent year after a non-fatal 

stroke



Markov Model Probability PLATO and ASIAN PLATO

CE model base case values PLATO Asian 

Sensititvity 

increase

Sensitivity 

probability

Probability dead within trial clopidogrel 0.0810858 0.054 0.093 1.71 0.1385

Probability MI within trial clopidogrel 0.0619390 0.064 0.063 0.99 0.0611

Probability stroke within trial clopidogrel 0.0109512 0.011 0.02 1.75 0.0192

Probability dead within trial ticagrelor 0.0641855 0.043 0.073 1.71 0.1096

Probability MI within trial ticagrelor 0.0534936 0.054 0.064 1.19 0.0634

Probability stroke within trial ticagrelor 0.0119245 0.013 0.02 1.49 0.0178



Costs associated outcomes

• Health care (provider) perspective

• Costs (2015-2016 in Indonesia rupiah/IDR, converted into 
USD) was generated from retrospective data in a private

 Private hospital: Bina Waluya hospital 

 Public hospital (National): Harapan Kita Hospital

 Public hospital (Regional): Sardjito Hospital



Costs associated outcomes

• The costs were included in the analysis are 

 costs of ticagrelor and clopidogrel, 

 costs related to bleeding, 

 costs of diagnosis, treatment, hospitalization and 
monitoring visit for 

 acute coronary syndrome 

 non fatal stroke (hemorrhagic and non hemorrhagic)

 non fatal myocardial infarction, 

 and death due to cardiovascular causes. 



Study Outcome

• The primary outcome: 

 QALYs (quality adjusted life years)

• The secondary outcome:

 life years gained (LYG). 

• Indonesia standard mortality is used to generate 
population mortality, and provided the utility associated 
with PLATO study outcomes. 

• Costs and outcomes beyond the first year were 
discounted at 3% per annum in Indonesia. 



Generating Mortality of ACS and Stroke 
Based on PLATO probability and Indonesia Standard Mortality



Markov Model inputs

Parameter Value Sources

Annual QALY for no event state 0,875 PLATO trial

Annual QALY decrement

Non-fatal MI state 0,063 PLATO trial

Post MI-state 0,063 PLATO trial

Non-fatal stroke 0,138 PLATO trial

Post stroke state 0,138 PLATO trial



Costs of Illness (USD)

Cost of Illness Harapan Kita Bina Waluya Dr. Sardjito 

MI 1525,40 7189,22 3546,80

Post MI 165,30 1848,26 1848,26

Stroke 127,30 3733,52 3733,52

Post Stroke 147,90 1576,08 1576,08

No Event 165,30 1848.26 1848,26

There are significantly high cost if the patient on MI compare
with no event and after get MI.



Diagnosis Number Drugs 

Cost
Procedure

Total Cost

STEMI 713 412,68 2193,22 3513,94

NSTEMI 560 297,60 2051,89 3437,86

SH 243 1228,54 2334,01 4352,04

SNH 745 597,73 2159,84 3708,09

Total cost consisted of drugs and procedure cost and some criteria
that we didn’t show like: administration, accommodation,
ambulance, gas, lab, facilities, physiotherapy, radiology

Costs of Illness (USD)



QALYs & Life Years Gained in 3 Hospital 
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Harapan Kita Cardiac Hospital



Dr. Sardjito General Hospital



Bina Waluya Hospital



Cost-effectiveness plane: Ticagrelor versus clopidogrel
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Cost-effectiveness Acceptability Curve (5 years)

This study using Indonesian GDP as baseline for acceptability. GDP1 was USD 3900 were in the
five-year trial showed the ICER of Sardjito hospital USD 2343,269 and Bina Waluya hospital
USD 2471,392 under the GDP1 value. Only the ICER of Harapan Kita hospital got above the
GDP1. For the lifetime trial all the ICER of three hospitals showed under GDP1. The probability
of Ticagrelor being cost-effective as compared to clopidogrel was 66,6% on five-year trial and
99,7% for lifetime with WTP (willingness to pay) USD 3,900. It means that ticagrelor highly
cost effectiveness than clopidogrel



For the lifetime trial all the ICER of three hospitals showed under GDP1. The
probability of Ticagrelor being cost-effective as compared to clopidogrel was
99,9% for one GDP and 100% for3 times GDP lifetime with WTP (willingness
to pay) USD 3,900. It means that ticagrelor highly cost effectiveness than
clopidogrel

Cost-effectiveness Acceptability Curve (life time)
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Conclusions

• Clopidogrel was a standard therapy that recommended to 
treat ACS patient. Compare to the ticagrelor as same 
antiplatelet drugs, the result showed that QALYs and life 
year gained higher when using ticagrelor than 
clopidogrel.  

• Regarding the high cost of ticagrelor, the ICER of the 
lifetime decision tree showed under GDP1 so it mean 
using ticagrelor was highly cost effective and acceptable 
to apply in clinical setting in Indonesia.



• Sardjito Hospital 

Lucia Krisdinarti, MD, SpJP(K), PhD

Dr. Putri Ayudhia Trisnasari

• Harapan Kita Hospital

Dr. Isman Firdaus, SpJP(K), FIHA

Dr. Rr. Arum Ramadhyan Suryandari

• Binawaluya Hospital

Dr. Muhammad Munawar, SpJP(K), PhD

Dr. Jimmy Agung Pambudi, MARS

• Data Management CEBU

Dr. Bryan Chandra G.W.

Burhanuddin MSc

Thank you for study collaborators


