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The introduction of drug-eluting stents was heralded as 
a key development in cardiovascular medicine because 
of the large relative and absolute reductions in repeat 
coronary procedures compared with bare-metal stents 
(BMS). After initial exuberance with drug-eluting stents, 
reports emerged of a dark side—increased rates of stent 
thrombosis.1 A meta-analysis of the randomised data of 
fi rst-generation drug-eluting versus bare-metal stents 
confi rmed this adverse signal.2 Concern was greatest 
in acute myocardial infarction, since the baseline risk 
of stent thrombosis was known to be higher than in 
stable coronary artery disease, and therefore, any higher 
propensity for stent thrombosis with drug-eluting 
stents might be further amplifi ed.3 In The Lancet, Manel 
Sabate and colleagues4 carefully examine the topic in the 
EXAMINATION trial.

The EXAMINATION investigators randomly assigned 
1498 patients with ST-segment elevation myocardial 
infarction to receive the second-generation everolimus-
eluting stents (EES) or BMS.4 At 1-year follow-up, the 
primary endpoint of all-cause death, any recurrent 
myocardial infarction, or any revascularisation was 
11·9% (89 of 751 patients) in the EES group versus 
14·2% (106 of 747 patients) in the BMS group 

(diff erence –2·34 [95% CI –5·75 to 1·07]; p=0·19). The 
rate of cardiac death, target vessel myocardial infarction, 
or target lesion revascularisation was 5·9% in the EES 
group versus 8·4% in the BMS group (p=0·05). Target 
lesion revascularisation was signifi cantly reduced with 
EES from 5·0% with BMS to 2·1% with EES (p=0·003), 
consistent with previous trials of drug-eluting stents, 
including in acute myocardial infarction. A signifi cant 
reduction in stent thrombosis was noted (0·5% with 
EES vs 1·9% with BMS for defi nite stent thrombosis and 
0·9% with EES vs 2·5% with BMS for defi nite or probable 
stent thrombosis; p=0·019 for both). This reduction 
in stent thrombosis with EES to a third of the rate 
with BMS is a major advance in the treatment of acute 
myocardial infarction.

Critics will contend that EXAMINATION did not show 
superiority for EES in the primary endpoint. Although no 
signifi cant reduction was noted, the primary endpoint 
was numerically lower. The reduction in target lesion 
revascularisation reported in the study is meaningful to 
patients. Repeat percutaneous coronary intervention and 
particularly coronary artery bypass grafting are events that 
patients would like to avoid. Beyond the inconvenience, 
fi nancial costs, and risks of a repeat procedure, some 
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of cardiac arrest is potentially reversible, it might be 
worthwhile to try for a little longer.
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observational data also exist that suggest restenosis 
is not always benign and might be associated with an 
acute coronary syndrome, even in the absence of overt 
stent thrombosis.5,6 Thus, reduction in target lesion 
revascularisation in a large enough sample with long-
term follow-up might be expected to reduce future 
risk of myocardial infarction or death, especially if no 
counterbalancing elevated risk of stent thrombosis exists.

The actual reduction in stent thrombosis in 
EXAMINATION would also be expected to reduce 
ocurrence of myocardial infarction and death in a large 
population, since stent thrombosis often results in 
myocardial infarction or death. Of concern, a patient-
level meta-analysis3 showed an increased risk of very 
late stent thrombosis and reinfarction with fi rst-
generation drug-eluting stents in acute myocardial 
infarction.3 Also of note, with closer scrutiny in recent 
years, even BMS have been shown to have a very 
low, but not zero, risk of delayed stent thrombosis.7,8 
Indeed, although a follow-up longer than that in the 
study will be insightful and necessary, the 1-year stent 
thrombosis fi ndings from EXAMINATION mean that 
EES should be the benchmark for future studies of 
stent platforms, whether they are drug-eluting, bio-
absorbable, or s ome other innovative variation.

The results of EXAMINATION are buttressed by recent 
meta-analyses,9,10 which showed reduced rates of stent 
thrombosis with EES compared with BMS in a broad 
population of patients with coronary artery disease.9,10 
If this observation is true and not due to diff erences 
in duration of dual antiplatelet therapy, it potentially 
redefi nes all previous comparisons of percutaneous 

coronary intervention versus coronary artery bypass 
surgery and of percutaneous coronary intervention 
versus medical therapy. With proper selection of patients, 
the large reduction in restenosis and secondary ischaemic 
events with fi rst-generation drug-eluting stents seemed 
to counterbalance any excess mortality due to the 
small increase in stent thrombosis, such that the fi rst-
generation drug-eluting stents did not raise mortality 
compared with BMS, nor did they lower it.11 However, the 
reduced rates of stent thrombosis with EES compared 
with BMS, and the reduction in repeat revascularisation, 
would be expected in a large enough trial to translate into 
reduced rates of myocardial infarction and death (fi gure). 
In fact, observational data already suggest that second-
generation drug-eluting stents are associated with lower 
rates of restenosis, stent thrombosis, and death than 
either fi rst-generation drug-eluting stents or BMS.12

Thus, the fi ndings of EXAMINATION might funda-
mentally change the risk-benefi t calculus when weighing 
the role of percutaneous coronary intervention across a 
variety of indications. For example, COURAGE13 showed 
similar rates of death or myocardial infarction in patients 
with stable coronary artery disease randomly assigned 
to initial percutaneous coronary intervention compared 
with patients assigned to medical therapy in the BMS 
era, but perhaps use of second-generation drug-eluting 
stents would have more clearly tipped the balance 
in favour of percutaneous coronary intervention. 

Of course, this hypothesis will need to be confi rmed 
prospectively in randomised trials, but if it is borne out, 
the role of percutaneous coronary intervention could 
expand greatly. Regardless, in patients currently with 
indications for percutaneous coronary intervention such 
as acute coronary syndromes or severe stable angina, the 
second-generation of drug-eluting stents couples better 
effi  cacy with increased safety compared with either 
BMS or fi rst-generation drug-eluting stents, which 
should lead to greatly improved outcomes in patients 
undergoing percutaneous coronary intervention.
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Figure: Theoretical framework by which second-generation drug-eluting stents might decrease risk of 
myocardial infarction and cardiovascular death compared with bare metal stents, even though 
fi rst-generation drug-eluting stents did not
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Although work contributes to material wellbeing 
and might be benefi cial to health, strain caused by 
qualitative or quantitative elements of an individual’s 
work can be harmful to a person’s physical or mental 
health. Karasek and colleagues’ 1981 job-strain model1 
was a breakthrough in the epidemiology of work-related 
psychosocial factors and diseases. The model suggested 
that high job demands plus low individual control 
over those demands would contribute an essential 
part of the psychological load that might lead to stress 
and, therefore, an increased risk of development 
of cardiovascular and mental diseases, particularly 
in industrial work environments.2,3 The model was 
noteworthy in its ability to predict potential risks4—eg, 
the prevalence of antidepressant drug use and sickness 
absence in the Finnish working population.5,6

In The Lancet, Mika Kivimäki and colleagues7 report 
fi ndings from their collaborative meta-analysis of 
individual participant data from 197 473 European 
men and women without pre-existing coronary heart 
disease. 30 214 participants (about 15%) reported job 
strain. The investigators measured exposure to job strain 
(high demands and low control) on the basis of just one 
baseline assessment (done between 1985 and 2006), 
noting an association between job strain and coronary 
heart disease across age groups, sexes, socioeconomic 

strata, and regions, and after adjustments for socio-
economic status, and lifestyle and conventional risk 
factors. The sex-adjusted and age-adjusted hazard ratio 
for job strain versus no job strain (all other combinations 
of demands and control) was 1·23 (95% 1·10–1·37). The 
investigators used data from both unpublished (1·16, 
1·02−1·32) and published (1·43, 1·15−1·77) studies 
to minimise publication bias; however some bias still 
seems to be present, but with no material eff ect on the 
conclusions. Furthermore, the study sought to reduce 
bias owing to reverse causation by exclusion of disease 
events that occurred in the fi rst 3 years (1·31, 1·15−1·48) 
and 5 years (1·30, 1·13−1·50) of follow-up.

The article’s appendix provides data for alternative 
measures of job strain in four categories: low strain (low 
demands and high control), passive (low demands and 
low control), active (high demands and high control), 
and high strain (high demands and low control). Only 
a few studies have reported the possible synergistic 
eff ect of high demands and low control.2,8 The hazard 
ratios were 0·93 (95% CI 0·89–0·98) for high control 
and 1·02 (0·96–1·08) for high demands. With the 
combination of high control and low demands as 
comparator, the hazard ratios were 1·12 (0·99–1·27) for 
low demands and low control, 1·06 (0·94–1·19) for high 
demands and high control, and 1·28 (1·11–1·48) for 

Job strain as a measure of exposure to psychological strain
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