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SRR I - High levels of stromal cell-derived factor-1a predict

secondary cardiac events in stable patients with a history of
myocardial infarction
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Background: We recently showed that stromal cell-derived factor (SDF)-la, a pro—inflammatory
mediator, is produced in infarcted myocardium and is associated with left ventricular (LV)
adverse remodeling and progressive dysfunction following acute myocardial infarction (AMI).
The current study examined whether SDF—1a levels in the peripheral vein can provide prognostic
information of outcomes in stable patients with a history of MI.
Methods: Plasma levels of SDF-la in the peripheral vein were measured by enzyme—linked
immunosorbent assay in 192 stable patients with a history of MI. All patients were followed
prospectively for a period of 90 months or until occurrence of one of the following cardiac
events: cardiac death, non—fatal myocardial infarction, unstable angina requiring unplanned
coronary revascularization, or worsening heart failure requiring hospital admission.
Results: During the follow-up period (77 =26 months), 30 patients had cardiac events.
Multivariate Cox analysis revealed that high levels of SDF-la (> 2162 pg/mL; a cut—off value
determined by receiver—operating characteristic analysis) were a significant predictor of
cardiac events, independent of traditional risk factors (HR: 1.98; 95% CI: 1. 38-2.85; p < 0.001).
The addition of high levels of SDF-1a to conventional risk factors including brain natriuretic
peptide improved net reclassification improvement (NRI) and integrated discrimination
improvement (IDI) (NRI 0.90, p < 0.0001; and IDI 0.05, p = 0.002).
Discussion: The present study showed that high SDF-1a levels are a predictor of adverse

outcomes in patients with a history of MI. Moreover, high SDF-1a levels had incremental



effects on prognostic value of traditional risk factors in this patient population.
Thus, SDF-1a levels may aid in risk assessment in stable patients with a history of
MI. We have previously shown that SDF-1la is released from the infarcted myocardium
into the coronary circulation in both the early (2 weeks after MI) and chronic phases
(6 months after MI) following AMI. The myocardial production and release of SDF- 1la
in the chronic phase of MI, rather than in the early phase, was associated with post—-MI
LV adverse remodeling and progressive dysfunction. These results support the present
finding that SDF- la levels can predict secondary cardiac events in patients with
a history of MI. Animal experiments have demonstrated that local infusion or
over—expression of SDF-la attenuates myocardial ischemic injury following LV
dysfunction. In contrast, other experimental studies have shown that SDF-1a/CXCR4
signaling worsens post—-MI LV function due to increased inflammatory injury and
apoptotic mechanisms. Thus, the effect of SDF-1a on post-MI LV function in animal
models remains unclear. In animal models, the effects of endogenous SDF-1a on post—-MI
cardiac tissue may be balanced between angiogenic/ reparative and proinflammatory
actions of SDF-1a/CXCR4 signaling. In humans, our previous and present studies
suggested that endogenous SDF-1a in the infarcted myocardium and in the peripheral
vein might exert detrimental effects on post-MI cardiac tissue. Previous clinical
reports have demonstrated that, when SDF- la levels were measured in the acute phase
of ischemic events, high SDF-la levels in the peripheral vein correlated with
recurrent cardiac events in patients with AMI and non—-ST elevation acute coronary
syndrome. However, our previous study showed that myocardial production of SDF-1la
in the early phase of AMI did not reflect post—-MI LV adverse remodeling and dysfunction.
These results suggest that SDF-1a in the infarcted myocardium and in the peripheral
vein might reflect different tissues of origin. That is, SDF-la levels in the
peripheral vein during the early phase of cardiac ischemic events may not originate
from the infarcted myocardium. SDF-1a is produced in the ischemic myocardium through
induction of hypoxia—inducible factor. Also, SDF-1a may be induced by proinflammatory
stimuli in various systemic tissues as systemic activation of pro—inflammatory
responses occurs in the chronic phase of MI. However, the precise source of SDF-1la
in the peripheral vein remains undefined. A previous report showed that SDF-1a levels
in the peripheral vein increased during the acute phase of MI. In the present stable
patients with a history of MI, SDF-1a levels were higher in the patients with future
secondary cardiac events than in control subjects. The mechanism by which high SDF-1a
levels were sustained in the peripheral vein during the chronic phase of MI is unclear.
A systemic inflammatory response occurs during the acute phase of MI, but is resolved
in the chronic phase. The mechanisms leading to resolution, including inhibition of
proinflammatory cytokine synthesis, may be impaired in the patients who have recurrent

cardiac events.



Conclusions: High levels of SDF-1la predicted secondary cardiac events in stable patients with
a history of MI. SDF-1la levels may be a useful risk assessment tool in patients with a history

of MI.
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