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Background: Fibrinolytic therapy is the primary reperfusion strategy for ST-segment elevation myocardial 
infarction in China, and yet little is known about the quality of care regarding its use and whether it has 
changed over time. This issue is particularly important in hospitals without the capacity for cardiovascular 
intervention.
Methods: Using a sequential cross-sectional study with two-stage random sampling in 2001, 2006, and 2011, 
we characterized the use, timing, type and dose of fibrinolytic therapy in a nationally representative sample of 
patients with ST-segment elevation myocardial infarction admitted to hospitals without the ability to perform 
percutaneous coronary intervention.
Results: We identified 5306 patients; 2812 (53.0%) were admitted within 12 hours of symptom onset, of whom 
2463 (87.6%) were ideal candidates for fibrinolytic therapy. The weighted proportion of ideal candidates 
receiving fibrinolytic therapy was 45.8% in 2001, 50.0% in 2006, and 53.0% in 2011 (Ptrend=0.0042). There were 
no regional differences in fibrinolytic therapy use. Almost all ideal patients (95.1%) were treated after 
admission to the hospital rather than in the emergency department. Median admission to needle time was 35 
minutes (interquartile range 10–82) in 2011, which did not improve from 2006. Under dosing was common. 
Urokinase, with little evidence of efficacy, was used in 90.2% of patients.
Conclusions: Over the past decade in China, the potential benefits of fibrinolytic therapy were compromised by 
underuse, patient and hospital delays, underdosing and the predominant use of urokinase, an agent for which 
there is little clinical evidence. There are ample opportunities for improvement.

Abstract



Table 1. Bivariate analysis of characteristics associated with patients receiving fibrinolytic 
therapy among ideal candidates for fibrinolytic therapy



Table 1. Continued



Figure 1. The random sampling and patient profile.
AMI: acute myocardial infarction; STEMI: ST-segment elevation 
myocardial infarction; PCI: percutaneous coronary intervention.



Figure 2. Study sample profile.
STEMI: ST-segment elevation myocardial infarction; PCI: percutaneous coronary intervention.



Figure 3. Factors associated 
with the use of fibrinolytic 
therapy in multivariable 
model. 

Variables having significant 
association with the usage of 
fibrinolytic therapy are shown along 
the vertical axis. The strength of 
effect is shown along the horizontal 
axis with the vertical line demarking 
an odds ratio (OR) of 1 (i.e. no 
association); estimates to the right 
(i.e. >1) are associated with greater 
likelihood of using fibrinolytic 
therapy, while those to the left (i.e. 
<1) indicate association with reduced 
likelihood of using fibrinolytic 
therapy. Each square represents the 
point estimate of the effect of that 
variable in the model, while the line 
shows the 95% confidence interval 
(CI). We adjusted for age, gender, 
prior hypertension, prior diabetes, 
currently smoking, prior ischemic 
stroke, prior coronary heart disease, 
prior myocardial infarction, 
cardiogenic shock at presentation, 
chest discomfort at presentation, 
symptom onset to admission time, 
systolic blood pressure, heart rate, 
infarct location, economic-
geographical region, rural/urban 
region and year.



Figure 4. Type (a) and dosage (b) of fibrinolytic agents. 
No patient received reteplase in 2001. Only four patients 
received alteplase with dosage available, so alteplase is not 
shown in this figure.



Table 2. Association of fibrinolytic therapy with in-hospital outcomes among ideal candidates for fibrinolytic therapy.



• In China, we found significant underuse and suboptimal administration of fibrinolytic therapy 
among patients with STEMI admitted to non-PCI-capable hospitals, which provide care for the 
majority of people in China, especially in rural areas. 

• This may undermine the potential benefit of this therapy for patients treated in facilities without 
advanced technology or access to specialized care. 

• In addition, there was little improvement over the past decade. 
• These findings highlight the need for a national quality improvement initiative with a clear focus 

on fibrinolytic therapy in order to achieve its promise fully.
• Our findings raise significant concerns about the underutilization of practical, life-saving, 

evidence-based therapeutic strategies for STEMI in resource-poor settings around the world.

Conclusion
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