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Insulin-like growth factor-I (IGF-I), a central mediator of many of the effects of growth hormone 

(GH), is a cell survival and growth factor.  IGF-I has substantial homology to proinsulin and has 

insulin-like metabolic effects [1].  IGF-I plays a critical role in the regulation of cell cycle, with 

mitogenic effects, and is an inhibitor of apoptosis and necrosis [2].  IGF-I may improve glucose 

metabolism through feedback inhibition of GH secretion, or via direct effects mediated through 

interactions of IGF-I with the IGF-I receptor (IGF-IR) or the hybrid IGF-I/insulin receptor.  

Several potential protective mechanisms of IGF-I on vascular disease processes have been 

described.  Experimental infarction models suggest that IGF-I may promote survival of myocytes 

exposed to ischemic injury, in part by enhancing glucose uptake [3, 4].  Tumor necrosis factor 

alpha reduces IGF-I and increases IGF binding protein-3 (IGFBP-3) in vascular smooth muscle 

cells (VSMCs) [5].  This may in turn decrease VSMC survival in atherosclerotic plaques and 

promote plaque rupture.  IGF-I has also been identified as a neuroprotectant agent [6], suggesting 

a possible protective association with risk of brain infarction. 

 

In apparently healthy individuals, circulating levels of IGF-I and IGFBP-3 peak during puberty 

and thereafter decline with age, while IGFBP-1 levels increase with aging [7].  Several 

observations suggest that these age-related hormonal changes may influence the risk of 

cardiovascular disease (CVD) among older adults [8].  GH-deficient adults, who have low 

circulating IGF-I levels, are at high risk of CVD mortality [9] and have increased carotid artery 

wall thickness and endothelial dysfunction, which are partially reversed by GH replacement [10].  

Several population-based prospective studies have suggested that low circulating levels of IGF-I 

within the normal range may predict increased risk of ischemic heart disease [11, 12] and 

ischemic stroke [13].  IGFBP-3 levels have been both directly and inversely associated with 
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prevalent and incident CVD [11, 13-17].  Low IGF-I levels may adversely affect the risk of 

developing insulin resistance and related macrovascular complications [18].   Data on IGF levels 

and CVD events among older adults are limited, however, as several of the prior studies have 

been conducted among middle-aged populations [11, 13, 18].  Moreover, some previous studies 

have had small sample size and have often identified CVD events through databases without 
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Prior population-based studies have identified low total IGF-I level as an independent vascular 

risk factor.  In the Rancho Bernardo cohort, the risk of death from ischemic heart disease was 

increased by 38% for every 40 ng/ml decrease in baseline IGF-I level (95% CI = 9%, 76% 

increase in risk, p=0.005) [12].  A nested case-control study from the Dan-MONICA (Danish 

multinational MONItoring of trends and determinants in CArdiovascular disease) cohort found 

relative risks for incident ischemic heart disease of approximately 2 comparing the lowest and 

highest quartiles of IGF-I [11].  Another nested case-control study of Danish men and women, 

the Diet, Cancer and Health study, found that those in the bottom quartile of IGF-I levels were at 

increased risk of incident ischemic stroke compared to those in the top quartile (odds ratio =2.06, 

95% CI=1.05, 4.03) [13].  Given these prior observations, the lack of an overall association 

between IGF-I level and incident CVD events in our study was unexpected.  

 

Exploratory analyses suggested that associations between IGF-I level and coronary events 

differed according to whether events were fatal or nonfatal.   Low IGF-I level was a significant 

predictor of nonfatal MI, which was consistent with our initial hypothesis.  In contrast, IGF-I 

level was not associated with fatal MI or fatal CHD.  This suggests that maintaining high IGF-I 

levels among aging adults may have favorable effects on the pathophysiology of nonfatal 

atherothrombotic events, possibly by enhancing myocardial glucose uptake, tolerance of 

myocytes to ischemic insult, or VSMCs survival [3-6], but may also have other effects that 

increase risk of coronary death.  Pro-arrhythmic effects of IGF-I  may be the mechanism 

responsible for this putative adverse effect
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Effects of IGF-I on cardiac arrhythmia in vulnerable patients may in turn promote sudden cardiac 

death and other fatal coronary events, counterbalancing any favorable effects of high IGF-I on 

atherothrombosis or survival of myocytes exposed to ischemia.  It is also possible that these 

exploratory analyses may represent a chance finding. 

 

In this study, subjects with low IGFBP-3 level tended to have increased risk of incident coronary 

events.  As with IGF-I, this association was present for nonfatal MI but not for fatal MI or fatal 

CHD.  Low IGFBP-3 level was also correlated with markers of prevalent subclinical CVD.  

Some prior data are consistent with these findings, although studies relating to IGFBP-3 and 
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interactions between IGF-I and its receptors [33].  IGFBP-3 may also have IGF-I-independent 

effects on glucose metabolism (inhibition of  insulin-stimulated glucose uptake in adipocytes) 

[34] or cell survival (antiproliferative and proapoptotic effects) [35, 36].  The conflicting results 

from the present and prior studies [11, 13-17] are consistent with a complex relationship between 

IGFBP-3 and risk of vascular disease.  IGF-I and IGFBPs are expressed ubiquitously in tissues 

including myocardium, endothelium, and VSMCs.  Circulating levels may not reflect IGF effects 

mediated through autocrine or paracrine mechanisms. This is a limitation of the present study.  

Novel laboratory techniques for measuring IGF-I and IGFBPs [15, 37-39] may better capture the 

relevant biological effects of the IGF system than those employed here.   

 

This study is the largest prospective investigation to date on IGF levels and CVD events.  

Included were 534 incident coronary events, 370 incident strokes, and over 1100 comparison 
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levels among older individuals accurately reflect IGF activity during the development of 

atherosclerosis in earlier life.  Like our CHS study, the Rancho Bernardo cohort included elderly 

adults (mean age 74 years), although there were several notable methodological differences.  IGF 

levels were assessed in relation to ischemic heart disease mortality but not nonfatal CVD in 

Rancho Bernardo, and events were identified from death certificates rather than medical record 

review. 

 

In summary, in this prospective study of older adults, total IGF-I levels and IGFBP-1 levels did 
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HR, hazard ratio; SD, standard deviation; IGF-I, insulin-like growth factor I; IGFBP, insulin-like growth factor 
binding protein 




