
M
et

fo
rm

in
 &

 m
yo

ca
rd

ia
l i

n
fa

rc
t 

si
ze

 

Metformin in  
Acute Myocardial Infarction 
in Patients without Diabetes 
 
 
Glycometabolic Interventions in Patients presenting with 
ST-segment Elevation Myocardial Infarction (GIPS)-III trial 
 
 
Chris P.H. Lexis, Iwan C.C. van der Horst (P.I.), Erik Lipsic,  
Jan G.P. Tijssen, Pim van der Harst, Dirk J. van Veldhuisen  
and the GIPS-III Investigators 

http://www.umcg.nl/


Disclosures and Funding 

Chris P.H. Lexis has no conflicts of interest 

 

 

Grant 95103007 from ZonMw 

• The Netherlands Organization for Health Research and 
Development, The Hague, the Netherlands 

http://www.umcg.nl/


Background (1) 

Myocardial infarction in the western world 

• 1 in every 7 people dies from consequences of MI 

• Late or early  

• 1-year mortality 10 – 15% 

 

Left ventricular dysfunction after MI 

• in 30 – 50% of patients 

• heart failure in 20 – 40%  

• the strongest predictor of outcome after STEMI 

 

  
Steg PG, et al. ESC Guidelines for the management of STEMI. Eur Heart J, 2012.  
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Background (2) 

Metformin 

• The most widely used oral antihyperglycemic drug 

• In top 20 prescription drugs 

 

Metformin in patients with diabetes (UKPDS): 

• 36% reduction of all cause mortality 

• 42% diabetes related death 

• 32% any diabetes related endpoint 

 

UK Prospective Diabetes Study (UKPDS) Group. Lancet, 1998. 
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Background (3) 

The DIGAMI 2 trial (n=1253) in patients with DM and MI 

• Metformin HR 0.65 (0.47–0.90) for death 

 

 

Mellbin L, et al. Diabetologia, 2011. 

http://www.umcg.nl/


Background (4) 

Animal experimental (rats) of myocardial infarction 

 

Yin MM, et al. Am J Physiol Heart Circ Physiol, 2011;  
Lexis CP, et al. Cardiovasc Drug Ther, 2012.  
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Objective 

To study the effect of metformin on left ventricular 
function in patients without DM presenting with 
STEMI 
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Design and intervention 

GIPS-III trial 

• Double blind 

• Randomized 1:1 

• Placebo controlled 

• Parallel group 

 

Intervention 

• Metformin 500 mg twice daily vs placebo twice daily 

• Started immediately after PCI 

• Continued for 4 months 

 
 

Lexis CP, et al. Cardiovasc Drug Ther, 2012.  
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Endpoints 

Primary endpoint 
• Left ventricular ejection fraction (LVEF)  

• 4 months after myocardial infarction 

• Measured by 3.0 Tesla MRI 

• Independent core laboratory 

• Blinded to allocation 
 

Secondary endpoints 
• Concentration of NT-proBNP at 4 months 

• Clinical events 

• Safety parameters 

• Glycometabolic state  
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Sample size 

Based on LVEF by MRI 

• 80% power to detect a difference in LVEF 3% (SD 9%) 

• 141 patients with evaluable MRI per group 

• Allow for 25% dropout 

• Total sample size 380 patients  

 

Statistical Analyses 

• according to a predefined Statistical Analysis Plan  
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Eligibility 

Inclusion criteria 
• Patients aged >18 years with STEMI 

• Primary PCI with ≥ 1 stent of 3.0 mm in diameter 

• TIMI flow grade post PCI ≥ 2 

 

Key exclusion criteria 
• Diabetes 

• Prior MI  

• Need for cardiothoracic surgery 

• Contraindication for MRI 

• Severe renal impairment 
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Patient Flow 
1473 patients via 
STEMI protocol  

Randomized (n=380) 

Metformin (n=191) Placebo (n=189) 

MRI at 4 months (n=136)  MRI at 4 months (n=139)  

LVEF with MRI 
(n=136) 

   1043 not eligible 
     149 prior MI 
     131 CI for MRI 
     130 no STEMI 
     128 diabetes 
     113 CABG 
     392 other 
  50 eligible 
     37 declined  
     13 different trial 

21 refused MRI 
17 claustrophobic 
17 contraindication  

14 refused MRI 
19 claustrophobic 
16 contraindication 
 1 withdrew consent  

LVEF with MRI 
(n=135) 
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Baseline Characteristics (1) 

Metformin 
(n=191) 

Placebo 
(n=188) 

Age – years 58.7 58.8 

Female sex – % 24.6 25.5 

BMI – kg/m2  26.9 27.0 

Hypertension – % 31.9 27.1 

Dyslipidemia – % 58.1 68.1 

Current smoker – % 56.5 53.7 

Previous PCI – % 0.5 1.6 

Stroke – % 1.1 0.5 

Systolic blood pressure – mmHg 134 134 

Diastolic blood pressure – mmHg 84 84 

Heart rate – beats/min 75 77 

Ischemia time – min 171 153  
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Baseline Characteristics (2) 

Metformin 
(n=191) 

Placebo 
(n=188) 

Angiographic characteristics 

Anterior infarction – % 39.3 37.8 

TIMI flow grade pre PCI ≤ 1 – % 59.1 64.9 

TIMI flow grade post PCI < 3 – % 12.6 5.3 

Myocardial blush grade ≤ 1 – % 13.8 5.9 

Laboratory markers at admission 

CK – U/L 133 123 

CKMB – U/L 16 16 

Creatinine – µmol/L 71 72 

NT-proBNP – ng/L 83 79 

Glucose – mmol/L 8.2 8.4 

HbA1c – % 5.8 5.8 
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Primary Endpoint 
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Endpoints 

Metformin 
group 

Placebo 
group 

 
P-value 

Primary endpoint 

LVEF ± SD – % 53.1 ± 9.0 54.8 ± 7.9 0.096 

Principal secondary endpoint 

   

Laboratory markers at 4 months 
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Endpoints 

Metformin 
group 

Placebo 
group 

 
P-value 

Primary endpoint 

LVEF ± SD – % 53.1 ± 9.0 54.8 ± 7.9 0.096 

Principal secondary endpoint 

NT-proBNP at 4 mo (IQR) – ng/L 167 (65 – 393) 167 (74 – 383) 0.66 

   

Laboratory markers at 4 months 

Creatinine (IQR) – µmol/L 79 (70 – 87) 79 (72 – 89) 0.61 

Glucose (IQR) – mmol/L 5.7 (5.2 – 6.3) 5.6 (5.2 – 6.2) 0.96 

HbA1c (IQR) – % 5.9 (5.6 – 6.1) 5.9 (5.7 – 6.1) 0.15 
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Events at 4 months 

Metformin 
(n=191) 

Placebo 
(n=188) 

 
P-value 

Death – no.  0 0 

Death, reinfarction or target lesion 
revascularization – no.  

6 2 0.16 

Reinfarction – no.  5 2 0.26 

    STEMI – no.  1 1 0.99 

    Non-STEMI – no.  4 1 0.18 

    Stent Thrombosis – no. 2 1 0.57 

Ischemia driven reintervention – no. 8 7 0.82 

  Target lesion revascularization – no.  3 1 0.33 

Hospitalization for heart failure – no. 2 0 0.16 

Diabetes – no.  32 27 0.56 
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Adverse events 

Metformin 
(n=191) 

Placebo 
(n=188) 

 
P-value 

Discontinuation of study medication due 
to adverse events – no.  

6 4 0.751 

Severe renal impairment – no. 
(eGFR < 30ml/min) 

0 0 

Lactic acidosis – no.  0 0 

Gastro-intestinal complaints – no.  35 21 0.060 

     Nausea – no.  10  2 0.036 

     Diarrhoea – no.  3 1 0.623 

     Gastric/abdominal pain – no. 13 13 1.000 

     Obstipation – no.  5 0 0.061 

     Decreased appetite – no. 3 0 0.248 
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Prespecified Subgroups 
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Conclusion 

• In patients without diabetes, metformin 500mg 
2dd, started directly after PCI and continued for 4 
months does not preserve left ventricular ejection 
fraction after STEMI as compared to placebo 

 

 

http://www.umcg.nl/


Conclusion 

• In patients without diabetes, metformin 500mg 
2dd, started directly after PCI and continued for 4 
months does not preserve left ventricular ejection 
fraction after STEMI as compared to placebo 

 

• Metformin is safe to use after STEMI 

 

 

 

http://www.umcg.nl/


Conclusion 

• In patients without diabetes, metformin 500mg 
2dd, started directly after PCI and continued for 4 
months does not preserve left ventricular ejection 
fraction after STEMI as compared to placebo 

 

• Metformin is safe to use after STEMI 

 

• The current results do not support the use of 
metformin in this setting 
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