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Do pre-procedural laboratory parameters predict drug-eluting 
stent restenosis?
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İşlem öncesi ölçülen biyokimyasal belirteçler ile ilaç kaplı stentlerde 
tekrarlayan darlığı öngörmek mümkün müdür?
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Stent implantation provokes a local inflammatory 
response at the injured endothelial site. Drug- 

eluting stents (DES) blunt this reaction for a period 
of 6-8 months. Some authors claim a catch up phe-
nomena of DES adverse outcomes in late follow-up,[1] 
while others do not.[2] 

The histopathologic features of DES reactions 
are clearly different from those of bare metal stents 
(BMS). Allergic inflammation, largely mediated by 
eosinophils, has been involved in adverse reactions 
to DES.[3] Angioscopic and OCT data reveal that late 
restenosis in DES is different from that in BMS. DES 
yields a yellow neointima suggesting accelerated ath-
erosclerosis and tends to have more fibrin and throm-
bosis.[3] 

There are many systemic inflammatory markers; 
C-reactive protein (CRP), IL-6, IL-10, Lipoprotein(a), 
red blood cell distribution width (RDW), serum uric 
acid (UA), mean platelet volume (MPV), neutrophil 
to lymphocyte ratio (N/L ratio), matrix metallopro-
teinases (MMP), PAI-1, and complement components 
like C3a and C5a, Pentraxin-3, etc. Numerous studies 
have investigated all of these in the setting of coro-
nary stenting to stratify the risk of both angiographic 
and clinical outcomes. CRP, which represents a sen-
sitive marker of systemic inflammation, is the most 
widely studied biomarker in patients undergoing PCI. 

CRP is an acute-phase protein produced mainly by 
hepatocytes in response to stimulation by inflammato-
ry cytokines, primarily interleukin (IL)-6. It has been 
shown to predict future cardiac events in both primary 
and secondary prevention studies.[4-6] Levels of CRP 
increase and peak at 48 hours, and the magnitude of 
CRP increase after the procedure has been shown to 
predict stent restenosis in patients undergoing BMS 
implantation.[5] 

However, the relationship between CRP and DES 
restenosis remains unclear. In contrast to findings of 
studies on BMS, pre-procedural serum CRP levels 
do not appear to predict in-stent restenosis (ISR) in 
DES.[5-9] Gaspardone et al.[5] prospectively enrolled 
160 consecutive patients with stable single-vessel 
disease undergoing implantation of BMS, sirolimus-
eluting stent (SES), paclitaxel-eluting stent (PES), 
or dexamethasone-eluting stent (DEX), and assessed 
serum CRP changes at 48 h compared with baseline. 
Pre-procedural CRP levels were similar in all groups, 
and CRP levels significantly increased after coronary 
stenting in a similar manner across the 4 groups. In-
terestingly, the incidence of angiographic binary re-
stenosis at 12 months was significantly lower in the 
SES and PES groups when compared to the BMS and 
DEX groups, suggesting that the lower rate of ISR 
observed after DES deployment was unlikely to be 
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related to a reduced acute systemic inflammatory 
response, but rather to a local blunted inflammatory 
response.[5] Dibra et al.,[6] enrolling 301 stable or un-
stable patients treated with BMS or SES implantation, 
showed a higher CRP change after the procedure to 
be a predictor of ISR in the BMS group, but not in the 
SES group. Moreover, a study by Kang et al.[7] failed 
to demonstrate an association between changes in 
CRP or IL-6 levels and neointimal hyperplasia evalu-
ated by IVUS following SES or PES deployment. 

Unfortunately, only a small number of studies 
have evaluated serum levels of CRP after stent im-
plantation over time by serial assessment.

Serum levels of MMP, PAI-1 and complement 
components C3a and C5a have also been evaluated 
for risk prediction after DES implantation. Katsaros 
et al.[8] demonstrated that baseline MMP-9 and 24 
h post-procedural MMP-9 and MMP-2 levels were 
significantly higher in patients with ISR at the 6- to 
8-month angiographic follow-up compared with those 
in patients without ISR. Moreover, plasma levels of 
PAI-1 before and 24 h after PCI were associated with 
the occurrence of angiographic ISR.[9] Speidl et al.[10] 
found that serum levels of C3a before and 24 h after 
PCI, as well as baseline C5a levels, were significantly 
higher in patients developing ISR at the 6- to 8-month 
angiographic follow- up. 

Another study[11] compared the relationship be-
tween inflammatory markers and neointimal hyper-
plasia (NIH) after DES implantation. This prospective 
intravascular ultrasound study showed that inflam-
matory response after PCI, as measured by hs-CRP 
levels, and not baseline hs-CRP level, predicts NIH 
after DES implantation. Neither a change in the IL-6 
nor MMP-9 levels at any stage after PCI reflected 
NIH.[11] 

In an intriguing study, soluble receptor for ad-
vanced glycation end products (sRAGE) is associated 
with in-stent restenosis in type 2 diabetes patients with 
DES.[12] In a recent study,[12] plasma pentraxin 3, which 
represents local inflammation better than CRP, has 
been found to be a good predictor of bare metal stent 
outcomes but not in DES. The authors of this stimu-
lating study investigated the predictive value of CRP, 
neutrophil to lymphocyte ratio, red cell distribution 
width, serum uric acid and mean platelet volume for 
stent restenosis, as assessed by coronary angiography.

In the current issue of the Archives of the Turkish 
Society of Cardiology, Tanındı et al.[14] performed a 
retrospective study, an analysis was made of the bio-
chemical and angiographic data of 285 patients who 
were implanted a total of 315 DES between 2012 and 
2014. A routine coronary angiography was performed 
on the study group. DES were 2nd generation and 
consisted of zotarolimus-eluting and biolimus-eluting 
stents. Zotarolimus-eluting stents are made of a per-
sistent polymer which is resorbed after 6-8 months. 
The authors concluded that none of the pre-procedur-
al blood parameters independently predict DES ste-
nosis. 

There are several limitations to this study. Its 
retrospective nature and the inclusion of a limited 
number of patients precludes robust conclusions. 
With studies for biochemical predictors of DES out-
comes so scarce, large prospective studies with serial 
follow-up of high-sensitive CRP, or perhaps better in-
dicators like pentraxin-3. should be planned.
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