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Background

Prognosis post MI - Balance of ischemia and bleeding
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Background Endpoints
Primary endpoint: UGIB
Secondary endpoints:
NACE (All-cause death, UGIB, MI, or stroke) 
MACCE (CV death, MI, or stroke)

Individual components of composite endpoints in the 
primary intention-to treat and secondary per- 
protocol populations.

N=18,466 patients with MI in SWEDEHEART 
at participating sites (35 hospitals from 18 

PCI networks/clusters)

H pylori screening 
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Usual care 
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Aim and Intervention
To investigate, in a real-world setting, 
the effectiveness of adding routine H 
pylori screening by urea breath test to 
usual care on upper gastrointestinal 
bleeding (UGIB) after acute myocardial 
infarction.

Setting
A nationwide, cluster randomized, 

crossover, registry-based clinical trial



Inclusion criteria
1. Age ≥ 18 years at 

admission

2. Registration with a 
Swedish personal identity 
number 

3. Type 1 MI discharged 
alive and registered in 
SWEDEHEART during the 
study period

Exclusion criteria
1. Not applicable 
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Statistics
• The primary intention-to-treat analysis was a cluster-summary analysis using a 

negative binominal model.

• The results are presented as a rate ratio for screening with a 95% confidence 
interval and a two-sided p-value for the null hypothesis of no screening effect. 

• The primary analysis used all follow-up time of the primary and secondary end 
points (Median follow-up time of 1.9 years (min-max 1-3.2 years) and was 
adjusted for multiplicity using a hierarchical strategy. 

• Per-protocol analyses encompass patients with conclusive H pylori screening 
result using instrumental variable methods, based on flexible proportional 
hazards model. 
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Sample Size Estimation

Based on a nationwide observational study and a pilot study in a contemporary MI 
population, we anticipated 

• 20% prevalence of active H pylori infection 

• 2.5% upper gastrointestinal bleeding rate over an average follow-up of 2 years

• 30% relative risk reduction of screening for H pylori

➢ a simulation based on historical data encompassing 11,544 screened and 
11,544 usual care patients with MI using analyses similar to the present trial 
yielded an 87% power to detect a rate ratio of 0.7 when comparing screening 
with no screening, at a two-sided alpha=.05. 
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Characteristics of the Patients
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Characteristics of the Patients
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H pylori prevalence:  23.6

Eradication rate:   96.6



Characteristics of the Patients
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Primary end point
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336 events; cumulative hazard, 4.6%

299 events; cumulative hazard, 4.1%

Upper Gastrointestinal Bleeding (UGIB)

No between-group differences with regard to:
 
• NACE
• MACCE
• All-cause death
• CV death
• MI
• Stroke
• HF



Secondary endpoints
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Sensitivity analyses

Similar results from sensitivity analyses using 

• Randomization inference

• Cox proportional hazard model

• Poisson model

• and predefined analyses using a modified follow-up (from admission, 
at 30 days, at 1 year, and 1–2-year follow-up, a landmark analysis 
starting 30 days after discharge) 

corroborate robustness of the primary analysis. 
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UGIB in prespecified subgroups
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Per-Protocol analysis

H pylori screened

patients

H pylori positive 

patients

Patients receiving 

eradication

End point Hazard ratio (95% CI) P Value Hazard ratio (95% CI) P Value Hazard ratio (95% CI) P Value

UGIB 0.84 (0.65-1.08) 0.16 0.47 (0.22-1.01) 0.05 0.49 (0.23-1.06) 0.07

Lower point estimates but no significant difference in secondary outcomes.



Conclusions

In this nationwide cluster-randomized, crossover, registry-
based clinical trial among unselected patients with acute MI, 
routine H pylori screening did not significantly reduce the risk 
of the primary end point of upper gastrointestinal bleeding. 

However, a clinically relevant benefit of H pylori screening 
may exist at higher infection prevalence, lower PPI use and in 
subgroups at higher baseline risk of bleeding indicated by 
concomitant anemia or kidney failure may exist.
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