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We read with great interest the recently published 
article written by Anantha Narayanan et al. (1) entitled 
‘What is the optimal approach to a non-culprit stenosis after  
ST-elevation myocardial infarction - Conservative therapy 
or upfront revascularization? An updated meta-analysis of 
randomized trials’. Non-culprit percutaneous coronary 
intervention during a ST-segment elevation myocardial 
infarction (STEMI) is still controversial. Anantha Narayanan 
et al. (1) performed a meta-analysis of randomized controlled 
trials comparing a strategy of complete revascularization 
(CR) with culprit and target vessel revascularization (TVR)-
only after SETMI in patients with multi-vessel disease. The 
authors found concluded that CR strategy in STEMI patients 
with multi-vessel disease is associated with reduction in major 
adverse cardiac events (MACE), cardiac mortality and need 
for repeat revascularization but with no decrease in the risk 
of subsequent myocardial infarction or all-cause mortality.

AlBalawi et al. (2) found that false positive and false 
negative meta-analyses are common but infrequently 
recognized in cardiovascular meta-analyses even among 
methodologically robust reviews published by the Cochrane 
Heart group and recommended that meta-analysis and 
readers should incorporate trial sequential analysis (TSA) 
when interpreting results. Therefore, we performed TSA 
of primary outcomes (MACE, all-cause mortality, repeat 
revascularization and myocardial infarction) of CR strategy 
versus TVR in STEMI patients in order to well interpret 

and understand the evidence presented by the authors (1). 
The TSA was performed using a priori diversity-adjusted 
information size (APDIS) with α=0.05, β=0.2 (power 80%), 
and 30% of an anticipated intervention effect of relative risk 
reduction (2-6).

The results of meta-analyses and TSA of primary 
outcomes were presented in Table 1. The TSA of MACE 
showed that the 2,004 (84.3%) of the 2,376 APDIS was 
accrued (Figure 1). The cumulative z-curve crossed both the 
conventional boundary and the trial sequential monitoring 
boundary providing firm evidence of decreased MACE in 
STEMI patients with multi-vessel diseases treated with 
CR and TVR. The TSA of all-cause mortality showed that 
the 2,004 (28.4%) of the 7,058 APDIS was accrued. The 
cumulative z-curve did not cross both the conventional 
boundary and the trial sequential futility boundary. The TSA 
of repeat revascularization showed that the 1,044 (78.3%) 
of the 1,334 APDIS was accrued. The cumulative z-curve 
crossed both the conventional boundary and the trial 
sequential futility boundary and reached the APDIS. The 
TSA of myocardial infarction showed that the 1,671 (36.3%) 
of the 4,609 APDIS was accrued. The cumulative z-curve 
crossed the conventional boundary but did not cross the 
trial sequential monitoring boundary.

In summary, the TSA results showed that the results of 
MACE and repeat revascularization have been confirmed, 
but the result of all-cause mortality might be potential false-
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negative and the result of myocardial infarction might be 
potential false-positive. The TSA results suggested that the 
CR strategy was better than TVR in STEMI patients with 
multi-vessel disease.
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Table 1 The results of meta-analyses and trial sequential analyses of primary outcomes

Efficacy outcomes
No. of 
trials

AIS

Meta-analysis Trial sequential analysis

RR (95% CI) Model I2 (%, 95% CI) D2 (%)
Adjusted  
95% CI

Conventional 
boundary

Monitoring 
boundary

Futility 
boundary

APDIS

MACE 7 2,004 0.58 (0.43–0.77) Random 59 [38–73] 63 0.41–0.81 Crossed Crossed – Not reached [2,376]

All-cause mortality 7 2,004 0.73 (0.44–1.19) Random 53 [27–69] 67 0.26–2.01 Not crossed – Not cross Not reached [7,058]

Repeat 
revascularization

5 1,044 0.36 (0.27–0.47) Fixed 0 (0–54) 0 0.26–0.50 Crossed Crossed – Reached [1,334]

Myocardial infarction 5 1,671 0.58 (0.37–0.90) Fixed 0 (0–54) 0 0.26–1.29 Crossed Not crossed – Not reached [4,609]

AIS, accrued information size; APDIS, a priori diversity-adjusted information size; RR, relative risk; CI, confidence interval. 

Figure 1 Trial sequential analysis of major adverse cardiac events. 
APDIS, a priori diversity-adjusted information size.
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