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Background- Spironolactone, the only aldosterone antagonist available in China, improves outcomes in acute 
myocardial infarction (AMI) among patients with systolic dysfunction and either diabetes or heart failure (HF). 
However, national practice patterns in the use of spironolactone in China are unknown.
Methods and Results- From a nationally representative sample of AMI patients from in 2001, 2006, and 2011, we 
identified 6906 patients with either diabetes or HF and classified them into 1 of 4 groups according to their 
eligibility for spironolactone —“ideal”(left ventricular ejection fraction [LVEF] ≤40% and without contraindications), 
“contraindicated,” “not indicated” (neither ideal nor contraindicated), and “unknown indications” (LVEF 
unmeasured)—to determine how frequently patient eligibility for this drug is assessed in the hospital, how it is 
used in several groups, and to identify factors associated with the use in these groups. From 2001 to 2011, the 
proportion of patients whose eligibility for spironolactone was not assessed decreased (66.9% in 2001 to 32.8% in 
2011). Spironolactone use significantly increased among ideal patients over this period (28.6% to 72.4%; P<0.001 
for trend), but also in contraindicated patients (11.4% to 27.5%; P=0.002 for trend) and in other patients groups 
(not indicated: 27.5% to 38.3%; unknown indications: 21.3% to 35.1%; both P<0.01 for trend). In all 4 groups, 
patients presenting with HF on admission were more likely to receive spironolactone.
Conclusions-—Although the appropriate use of spironolactone and assessment of eligibility increased in China 
over the past decade, there remains marked opportunities for improvement.
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Table. Bivariate Analysis of Characteristics Associated 
With Spironolactone Therapy Among Ideal Patients
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Figure 1. (A) Flow diagram showing the process used to produce a nationally representative sampling of hospitals in China. “N” 
represents number of patients; “n” represents number of hospitals. 



Figure 1.  (B) Flow diagram showing the approach to classify patients into 4 groups according to their indications for spironolactone. 
“N” represents number of patients. AMI indicates acute myocardial infarction; LVEF, left ventricular ejection fraction.



Figure 2. Acute myocardial infarction patients with heart failure or diabetes grouped by their eligibility for spironolactone in 2001, 
2006, and 2011. Ideal: patients with a left ventricular ejection fraction (LVEF) ≤40% and without contraindications to spironolactone; 
contraindicated: patients with a contraindication (serum potassium >5 mmol/L, or serum creatinine >2.5 mg/dL [men] or >2.0 
mg/dL [women], or documented allergy to spironolactone); not indicated: patients with neither indication (ie, LVEF >40%) nor 
contraindication to spironolactone; unknown indications: patients whose LVEF was not measured during the hospitalization.



Figure 3. Spironolactone use (weighted) among different groups of acute myocardial infarction patients with heart failure or diabetes 
according to their eligibility for spironolactone in 2001, 2006, and 2011. Ideal: patients with a left ventricular ejection fraction (LVEF) 
≤40% and without contraindications to spironolactone; contraindicated: patients with a contraindication (serum potassium >5 mmol/L, 
or serum creatinine >2.5 mg/dL [men] or >2.0 mg/dL [women], or documented allergy to spironolactone); not indicated: patients with 
neither indication (ie, LVEF >40%) nor contraindication to spironolactone; unknown indications: patients whose LVEF was not measured 
during the hospitalization.



Figure 4. Factors associated with spironolactone 
therapy among “ideal” patients in the multivariable 
model. Variables associated with spironolactone 
therapy among ideal patients are shown along the 
vertical axis. The adjusted odds ratio of 1 shows no 
difference to receive spironolactone therapy among 
ideal patients. Each dot represents the point
estimate of the effect of that variable in the model; 
the line shows the 95% confidence interval (CI). eGFR
indicates estimated glomerular filtration rate; OR, 
odds ratio; PCI, percutaneous coronary intervention.



Figure 5. Factors associated with spironolactone 
therapy among “contraindicated” patients in 
multivariable model. Variables associated with 
spironolactone therapy among ideal patients are 
shown along the vertical axis. The adjusted odds ratio 
of 1 shows no difference to receive spironolactone 
therapy among ideal patients. Each dot represents 
the point estimate of the effect of that variable in the 
model; the line shows the 95% confidence interval 
(CI). eGFR indicates estimated glomerular filtration 
rate; OR, odds ratio.



Figure 6. Factors associated with spironolactone 
therapy among “not indicated” patients in the 
multivariable model. Variables associated with 
spironolactone therapy among ideal patients are 
shown along the vertical axis. The adjusted odds 
ratio of 1 shows no difference to receive 
spironolactone therapy among ideal patients. 
Each dot represents the point estimate of the 
effect of that variable in the model; the line 
shows the 95% confidence interval (CI). eGFR
indicates estimated glomerular filtration rate;
OR, odds ratio.



Figure 7. Factors associated with spironolactone 
therapy among “unknown indications” patients in the 
multivariable model. Variables associated with 
spironolactone therapy among ideal patients are 
shown along the vertical axis. The adjusted odds ratio 
of 1 shows no difference to receive spironolactone 
therapy among ideal patients. Each dot represents 
the point estimate of the effect of that variable in the 
model; the line shows the 95% confidence interval 
(CI). eGFR indicates estimated glomerular filtration 
rate; OR, odds ratio; SBP, systolic blood pressure.



• We identified opportunities to optimize the use of spironolactone post-AMI in Chinese clinical 

practice, including wider LVEF assessment, more-careful selection of patients, and increasing the 

utilization among ideal patients. 

• Our findings shed light on existing practice patterns in the treatment of AMI in China, serve as 

the basis for future quality assessment efforts, and illuminate the barriers to more-appropriate 

use of evidence-based therapies for all countries seeking opportunity to optimize care.

Conclusion
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