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Editorial

Ischemic postconditioning (iPost) was first described in 2003 as a 
strategy capable of reducing the size of infarction after prolonged 
coronary occlusion in dogs through the immediate application of 
reperfusion after 3 cycles of 30 seconds of coronary reocclusion 
followed by 30 seconds of reperfusion.1 These results were soon 
confirmed independently, and the potential mechanisms involved 
described including, among others, a delayed normalization of pH 
levels, less accumulation of intracellular calcium, inhibition of the 
mitochondrial  permeability transition  pore, and less oxidative 
stress.2 Compared to the robust protective effect of ischemic 
preconditioning, it was confirmed that iPost was only beneficial if 
the procedure started right after reperfusion. However, it was 
attenuated in elderly subjects or in the presence of comorbidities 
or certain drug therapies.2,3

Despite these limitations, iPost soon called the attention of inter-
ventional cardiologists because it was easy to apply during primary 
percutaneous coronary intervention. Back in 2005 the very first 
study ever conducted in humans was published. In this study, iPost 
reduced the size of creatine kinase release compared to the control 
group in patients with ST-segment elevation myocardial infarction 
(STEMI).4 However, successive trials that estimated the size of 
infarction using similar methods or was more reliably measured 
by contrast-enhanced cardiac magnetic resonance imaging showed 
contradictory results. Some of these confirmed iPost protective 
effect while others revealed the opposite or even less myocardial 
salvage in patients treated with iPost compared to those who were 
iPost-naive.5-7 So far, no clinical trial has been able to demonstrate 
that iPost reduces clinical events. The largest trial ever conducted 
is the DANAMI-3–iPOST that included 1234 patients with STEMI 
treated with primary percutaneous coronary intervention within 
the first 12 hours of disease progression and with the culprit artery 
occluded at the beginning of the procedure. These patients were 
randomized to receive iPost or a conventional percutaneous coro-
nary intervention.8 After a median of 38 months of follow-up, the 
rate of the primary endpoint (death or hospitalization due to heart 
failure) was similar in both the iPost and the control group (10.5% 
vs 11.2%, respectively; non-significant P value) with no differences 
being reported in their individual components, other events, ST-seg-
ment elevation resolution or in the size of infarction measured by 
cardiac magnetic resonance imaging in a subgroup. A follow-up 

meta-analysis confirmed the lack of tangible clinical benefits in 
iPost in an aggregate population of 3619 patients with STEMI.9

Given these results, clinicians have consequently lost interest in 
this strategy. Therefore, iPost has not joined the therapeutic arsenal 
for the management of patients with STEMI. However, the reason 
behind the contradictory results of the mentioned trials is worth 
analyzing to identify, if any, subgroups of patients who could 
benefit from the protective effect of iPost. A possible explanation 
could be that the benefit of iPost depends on the duration of 
previous ischemia.10

In an article recently published in REC: Interventional Cardiology, 
Nuche et al.11 put this hypothesis to the test by comparing the effect 
of iPost on the size of infarction in a series of pigs undergoing left 
anterior descending coronary artery occlusion through 30-min 
balloon inflation (N  =  19) to a different series from a previous 
report12 where occlusion went on for 40 min (N = 10). Except for 
the duration of ischemia, the experimental protocol was identical. 
iPost consisted of 4 cycles of balloon reinflation and deflation (1 
min each) started 1 min after reperfusion. The area at risk was 
measured on the contrast-enhanced multidetector computed tomog-
raphy scan with contrast during ischemia while the size of infarc-
tion was measured on the contrast-enhanced cardiac magnetic 
resonance imaging at 7 days.

iPost did not reduce the size of infarction in animals with 30-min 
coronary occlusion (0.3% [0.0-3.9] vs 0.9 [0.0-2.6] of left ventricular 
mass in animals treated with iPost or in the control group, respec-
tively) or 40-min coronary occlusion (31.1% [27.3-32.8] vs 27.3 
[25.1-27.5], respectively; both with non-significant P values]). Overall, 
T1 relaxation times were longer in animals treated with iPost. 
Authors conclude that iPost did not reduce the size of infarction in 
any of the 2 series, which goes against the possible interaction 
between its effect and the duration of previous ischemia. Also, longer 
T1 relaxation times—a marker of interstitial fibrosis—in animals with 
iPost suggests potential damage associated with the procedure.

The trial11 comes from a group of researchers with solid experience 
in the area, it is technically demanding, and has been conducted 
following a highly sophisticated methodology, for which the authors 
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should be credited. Results go against an interaction between the 
benefit of iPost and the duration of previous ischemia. However, 
before this becomes the definitive conclusion, some methodological 
considerations should be made. In the first place, to assess the 
effect of any protective procedures, the size of infarction in the 
control group should have certain variability and, on average, 
should not be too large or too small.13 However, in this trial, after 
30 min of ischemia barely any infarction was reported (3.8% [0.0-
8.5] of the area at risk) while after 40 min infarctions were massive 
(98.2% [70.7-98.8] of the area at risk). Although these ischemia 
times were selected because they had caused medium-sized infarc-
tions in former trials,14 homogeneity of the infarction size seen in 
both series and the almost non-existent infarctions in the 30 min 
series complicate discarding a possible beneficial effect of iPost in 
the results reported. Secondly, and on this regard too, it was 
surprising to see that by increasing ischemia time in just 10 min 
we went from almost non-existent infarctions to infarctions that 
occupy the entire area at risk. Although the experimental protocol 
was the same, as both series were conducted in different moments 
in time, variations in the conditions of the experiment such as 
animal breed, room temperature, materials used, etc, may have 
impacted the results and, therefore, cannot be ruled out. In this 
sense, results stress out the possible setback associated with the 
use of historic series. Finally, for the lack of a targeted anatomo-
pathological study, a possible explanation for the massive infarc-
tions reported in the 40 min series is that maybe some animals had 
coronary reocclusions between the end of the experiment and when 
the size of infarction was estimated 7 days later. Reocclusion is a 
common occurrence in this experimental model, especially when 
ischemia has been prolonged, and although the risk of ischemia 
drops with antiplatelet therapy (3 doses of clopidogrel were used 
in this trial) it does not go away completely.15

Despite these considerations, the truth is that the results of this 
study11 do not offer any signs of a potential cardioprotective effect 
of iPost by changing the ischemia times in this experimental model. 
This, added to the lack of clinical benefits reported in the previ-
ously mentioned trials confirms that, currently, iPost should not be 
used in patients with STEMI. This anticipates that it will be difficult 
to find a population of target patients in whom this procedure might 
be beneficial.
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