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Abstract
Objectives:  This study examined whether atorvastatin increases plasma
levels of sFlt-1 and reciprocally decreases VEGF and PIGF levels in patients
with acute myocardlal infarction (AMI).
Background: Statms exert cardioprotective actions partly through
anti-inflammatory actions. By capturing vascular endothelial growth factor
(VEGF) and placental growth factor (PIGF) in'plasma, soluble fms-like
tyrosine kinase-1 (sFlt-1) acts as a natural inhibitor of VEGF and PIGF, which
have pro-inflammatory properties.
Methods: Left ventriculography and ELISA of plasma levels of sFlt-1,
VEGF, and PIGF were repeated after AMI in 50 consecutive patients with a
first AMI. Patients were randomized to treatment with atorvastatin (10 mg/day,
n =25) or placebo (n = 25) within 3 days after AMI and therapy was continued
for 6 months.
Results: sFlt-1 levels were low in the acute phase, followed by an
increase at 2 weeks after AMI, whereas VEGF and PIGF levels were high in the
acute phase, followed by a decrease at 2 weeks. Atorvastatin increased sFlt-1
levels and reciprocally decreased VEGF and PIGF levels at 6 rhonths compared
with placebo. The increase in sFlt-1 levels and the decrease in VEGF and PIGF
levels were correlated with improvement of left ventricular ejection fraction
during the follow-up period.
Conclusions: There was a reciprocal relationship between changes in sFlt-1
levels, and changes in VEGF and PIGF levels after AMI; atorvastatin increased
sFlt-1 levels while decreasing VEGF and PIGF levels. These changes were
associated with late improvement of ventricular function after AMI, and may

represent an additional benefit of statin therapy.
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Angiogenesis; Growth substances; Inflammation; Myocardial infarction;
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Condensed Abstract
Patients were treated with atorvas’tatin (n=25) or placebo (n = 25) for 6
months after acute myocardial infarction (AMI). There were reciprocal changes
between levels of soluble fms-like tyrosine kinase-1 (sFlt-1), a natural inhibitor
of vascular endothelial growth factor (VEGF) and placental growth factor
(PIGF), and levels of VEGF and PIGF after AMI; and atorvastatin increased
sFlt-1 levels while decreasing VEGF and PIGF levels. These changes were
associated with late improvement of left ventricular ejection fraction after AMI,

and may represent an additional benefit of statin therapy.




A list of abbreviations and their definitions

Flt-1 = Fms-like tyrosine kinase-1

VEGF = vascular endothelial growth factor

PIGF = placental growth factor

CAD = coronary artery disease

ACS - acute coronary syndrome

AMI = acute myocardial infarction

LVEF = left ventricular ejection fraction

LVEDVI = left ventricular end-diastolic volume index
LVESVI = lef ventricular end-systolic volume index

LDL = low density lipoprotein




Introducfion

Fms-like tyrosine kinase-1 (Flt-1), a receptor for vascular endothelial
growth factor (VEGF) and placental growth factor (PIGF), can also be
produced as a soluble protein (sFlt-1), which lacks both the membrane
spanning and intracellular tyrosine kinase domains of Fli-1."* sFlt-1 is
generated by altérnative splicing of the Flt-1 gene in vascular endotheliufn as
well as placenta.*” sFlt-1 captures VEGF and PIGF in plasma and reduces. the
amount of free VEGF and PIGF available to bind to their vascular endothelial
receptors.”” The amount of sFlt-1 greatly exceeds that of VEGF and PIGF in
plasma.*!® Therefore, sFlt-1 levels could potentially determine the free plasma
levels of VEGF and PIGF and their pathophysiological activities.

It has been shown that the exogenous administration of VEGF and PIGF
was effective in causing therapeutic angiogenesis in animal models and in
patients with coronary artery disease (CAD).'-"? However, Flt-1, a receptor for
VEGF and PIGF, is expressed on monocytes/macrophages as well as vascular
endothelium.'™ Thus, VEGF and PIGF also have pro-inflammatory properties
and promote monocyte activation and migration through Flt-1 .13 In this context,
VEGF and PIGF have pro-atherogenic activity as well as anti-atherogenic
activify; therefore, the role of the endogenous VEGF and P1GF in the long-term
clinical outcome of CAD remains unclear. In fact, elevated levels of
endogenous VEGF or PIGF were associated with an adverse prognosis in
patients with acute coronary syndrome (ACS)."! Thus, levels of sFlt-1, a
natural antagonist of VEGF and PIGF, may also provide important prognostic
information in ACS. A previous report ° showed that plasma sFlt-1 levels were
decreased within 24 hours after thrombolytic therapy in patients with acute
myocardial infarction (AMI), but sFLt-1 levels were not measured over several
months and there was no assessment of the clinical significance of the sFlt-1
changes.

Statins are shown to exert beneficial effects on the clinical outcome of




