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Post percutaneous coronary intervention (PCI) fractional flow 
reserve (FFR) can be used to evaluate procedural success and to guide 
stent optimization [1,2]. Several studies have demonstrated that 
reduced FFR following PCI in patients presenting with chronic coronary 
syndrome (CCS) or non-ST-segment elevation acute coronary syndrome 
(NSTE-ACS) is associated with adverse outcome [3]. Conversely, the use 
of post-PCI physiology in patients presenting with ST-segment elevation 
myocardial infarction (STEMI) has been criticized due to the tempo
rarily elevated microvascular resistance [4]. The aim of this study was to 
compare post-PCI FFR and diastolic pressure ratio (dPR) between (1) 
patients presenting with vs. without STEMI and (2) in culprit and non- 
culprit vessels of STEMI patients. 

The FFR SEARCH registry was a single-center, prospective, obser
vational cohort study (n = 1000) [5]. Consecutive patients undergoing 
PCI with stent implantation were screened for eligibility, irrespective of 
clinical presentation. Following angiographically successful PCI, post- 
PCI physiology was obtained using a dedicated microcatheter (Navvus 
RXi, ACIST Medical Systems). No further optimization was performed 
following post-PCI FFR measurement. dPR computation was performed 
offline using dedicated software [6]. The study protocol was approved 
by the local Ethical Committee. All patients provided informed consent. 

Patients were categorized into 2 groups based on clinical presenta
tion. The primary outcome was the difference in post-PCI FFR and dPR 
in patients presenting with vs. without STEMI. Secondary outcomes 
included differences in post-PCI FFR and dPR in culprit vs. non-culprit 
vessels of STEMI patients. 

Standard statistical tests were applied to compare patient-level var
iables, and (generalized) linear mixed models with random intercepts 
were used to compare vessel-level variables. All post-PCI physiology 
outcomes (presented as means ± SD) were assessed at vessel level. 
Multivariable models were built with post-PCI physiology as the 
dependent variable to adjust for potential confounders. Multi
collinearity was tested. Statistical analysis was performed with SPSS 
version 28 and R version 4.2.0 (packages: lme4, lmerTest). A 2-sided p 
< 0.05 was considered statistically significant. 

Post-PCI FFR was successfully measured in 959 patients (1165 ves
sels) of which 322 (33.6 %) patients (371 vessels) presented with STEMI 
and 637 (66.4 %) patients (794 vessels) presented without STEMI. In 
STEMI patients, post-PCI FFR was available for 315 culprit vessels and 
56 non-culprit vessels. In patients presenting without STEMI, 285 pa
tients (353 vessels) had CCS and 352 patients (441 vessels) had NSTE- 
ACS. 

STEMI patients were younger (61.5 ± 12.7 vs. 65.2 ± 11.3, p <
0.001) and more often male (77.3 % vs. 70.0 %, p = 0.017). STEMI 
patients presented less often with a history of hypertension (35.8 % vs. 
59.8 %), diabetes (9.3 % vs. 23.7 %), prior myocardial infarction (9.9 % 
vs. 25.3 %), and prior revascularization (13.4 % vs. 32.7 %) (p < 0.001 
for all). 

The left anterior descending (LAD) was the study vessel in 43.1 % in 
the STEMI group vs. 47.4 % in the without STEMI group (p = 0.18). 
Median stent diameter and length (both in mm) were 3.2 (3.0–3.5) and 
22.0 (15.0–35.0) in STEMI vs. 3.0 (2.9–3.5) and 24.0 (15.0–38.0) in 
without STEMI (p < 0.001 and p = 0.13, respectively). Both pre
dilatation and postdilatation were less frequently performed in the 
STEMI group (58.2 % vs. 69.6 %, p < 0.001, and 51.8 vs. 62.9, p <
0.001). 

Mean post-PCI FFR was 0.93 ± 0.06 in STEMI vs. 0.90 ± 0.07 in 
without STEMI (p adjusted = 0.006) (Fig. 1A), while mean post-PCI dPR 
was 0.96 ± 0.06 in STEMI vs. 0.95 ± 0.07 in without STEMI (p adjusted 
= 0.33) (Fig. 1B). Post-PCI FFR was <0.90 in 89 vessels (24.0 %) of 
STEMI patients and in 351 vessels (44.2 %) of patients without STEMI (p 
< 0.001). 

Focusing on STEMI patients, mean post-PCI FFR and dPR were 
numerically higher in culprit vs. non-culprit vessels, but these differ
ences were not statistically significant (Fig. 1). In STEMI culprit vessels 
with TIMI 0 flow at baseline (46.0 %), mean post-PCI FFR was 0.94 ±
0.05 vs. 0.93 ± 0.06 in STEMI culprit vessels with TIMI 1–3 flow (p 
unadjusted = 0.016, p adjusted = 0.29), while mean post-PCI dPR was 
0.96 ± 0.06 vs. 0.96 ± 0.05, respectively (p unadjusted = 0.66, p 
adjusted = 0.08). 

Abbreviations: CCS, chronic coronary syndrome; dPR, diastolic pressure ratio; FFR, fractional flow reserve; LAD, left anterior descending; NSTE-ACS, non-ST- 
segment elevation acute coronary syndrome; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction. 

Contents lists available at ScienceDirect 

IJC Heart & Vasculature 

journal homepage: www.sciencedirect.com/journal/ijc-heart-and-vasculature 

https://doi.org/10.1016/j.ijcha.2023.101319 
Received 12 October 2023; Received in revised form 24 November 2023; Accepted 27 November 2023   

www.sciencedirect.com/science/journal/23529067
https://www.sciencedirect.com/journal/ijc-heart-and-vasculature
https://doi.org/10.1016/j.ijcha.2023.101319
https://doi.org/10.1016/j.ijcha.2023.101319
https://doi.org/10.1016/j.ijcha.2023.101319
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijcha.2023.101319&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


IJC Heart & Vasculature 49 (2023) 101319

2

Finally, the impact of STEMI on post-PCI FFR did not depend on LAD 
vs. non-LAD as the interrogated study vessel (p for interaction = 0.47). 

In summary, (1) post-PCI FFR measured directly after angiograph
ically successful PCI was significantly higher in patients presenting with 
vs. without STEMI, (2) no significant difference in post-PCI dPR was 
observed in patients presenting with vs. without STEMI, and (3) no 
significant difference in post-PCI FFR and dPR was observed between 
culprit vs. non-culprit vessels of STEMI patients. 

To the best of our knowledge, this is the first study to provide real- 
world physiological confirmation on higher post-PCI FFR in STEMI pa
tients as compared to patients presenting without STEMI. Our findings 
support the concept of a blunted hyperemic response in patients who are 
subject to microvascular impairment as in the context of STEMI [4,7,8]. 

More specifically to STEMI patients, post-PCI FFR appeared higher in 
culprit vessels with TIMI 0 flow, suggesting the presence of increased 
amount of thrombus. This finding is in line with previous work 
demonstrating the association between higher thrombus burden and 
microvascular dysfunction [9]. Furthermore, there was no significant 
difference in post-PCI FFR between culprit and non-culprit vessels of 
STEMI patients, which fits with the concept that microvascular 
dysfunction in a primary PCI setting is not limited to the culprit territory 
[10,11]. However, we did find a numerically higher post-PCI FFR in 
STEMI culprit as compared to STEMI non-culprit vessels, which reflects 
on studies showing the unfavorable impact of higher thrombus burden 
on microvascular function, as well as that non-culprit vessels appear not 
overly affected by microvascular impairment in patients with acute 
myocardial infarction [9,10,12]. 

The difference in post-PCI dPR in patients with vs. without STEMI 
was less pronounced than for post-PCI FFR and did not hold after 

multivariable adjustment. In the acute phase of STEMI, the impact of 
microvascular impairment and increased zero flow pressure with FFR 
seems higher as compared to the effect of augmented resting flow with 
non-hyperemic pressure ratios [13,14]. The latter is reinforced by a 
recent study demonstrating that FFR but not instantaneous wave-free 
ratio in non-culprit vessels of STEMI patients significantly decreased a 
month after primary PCI [15]. 

Finally, no significant interaction in the effect of STEMI on post-PCI 
FFR in LAD vs. non LAD vessels was observed. 

Altogether, our findings dispute the use of a universal physiological 
cut-off for FFR following angiographically successful PCI in patients 
presenting with vs. without STEMI, whereas the latter does not hold for 
dPR. Future research is needed to establish specific post-PCI cut-offs for 
both FFR and dPR to predict future adverse events and to guide opti
mization respective to clinical presentation with STEMI [16]. 

This study has limitations. First, this was an observational study 
reflecting local practice in a single center. Second, physiological 
assessment was performed using a microcatheter that proved to result in 
a slight overestimation of FFR as compared to pressure wires [17]. 
Third, despite large sample size, post-PCI physiology was available in 
only 56 non-culprit vessels of STEMI patients. The comparison with 315 
culprit vessels should be interpreted carefully. Finally, specific data on 
thrombus burden and microvascular function (e.g. coronary flow 
reserve and index of microvascular resistance) were not available, but 
would have provided relevant insight in the rationale behind higher 
post-PCI FFR in STEMI patients. 

In conclusion, this large prospective study is the first to demonstrate 
that post-PCI FFR, but not dPR, is significantly higher in patients pre
senting with vs. without STEMI. 

Fig. 1. Differences in post-PCI FFR and dPR according to clinical presentation with vs. without STEMI and for culprit vs. non-culprit vessels within STEMI. 
Vessel-level data, presented as means with standard deviations (whiskers). CI = confidence interval, dPR = diastolic pressure ratio, FFR = fractional flow reserve, 
PCI = percutaneous coronary intervention, STEMI = ST-segment elevation myocardial infarction. * The adjusted β (including the 95 % confidence interval) rep
resents the mean difference in the physiological index that is related to presentation with vs. without STEMI following multivariable adjustment (independent 
association). A positive value indicates a higher adjusted post-PCI FFR or dPR in the STEMI group, while a negative value indicates a higher adjusted post-PCI FFR or 
dPR in the without STEMI group. Variables included in the multivariable model: Age, gender, hypertension, hypercholesterolemia, diabetes, smoking, prior 
myocardial infarction, prior PCI, prior coronary bypass surgery, peripheral arterial disease, left anterior descending, lesion type, calcification, in-stent restenosis, 
thrombus, quantitative coronary angiography (QCA) diameter stenosis pre, QCA minimal lumen diameter pre, predilatation, stent length, stent diameter, number of 
stents, postdilatation, QCA diameter stenosis post, QCA minimal lumen diameter post. ** dPR was available for 1126/1165 (96.7 %) vessels. 
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