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Original Article

Does insulin-like growth factor influence prognosis ten months after
myocardial infarction?

Instilin benzeri biiyiime faktérii miyokard infarktiisiinden on ay sonra
prognozu etkiler mi?
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ABSTRACT

Background: We investigated the levels of insulin-like growth factor-1 (IGF-1) in acute myocardial infarction (AMI) patients,
and we determined whether a decrease in IGF-1 could influence long-term prognosis.

Methods: In total, 65 patients who were admitted to our hospital for AMI and 25 healthy controls were included in this study.
Fasting blood samples were obtained from all patients immediately after AMI and 10 months later to determine their IGF-1
and insulin-like growth factor binding protein-3 (IGFBP-3) levels. Fasting blood samples were obtained from the control
group. The patients were also evaluated for cardiac events 10 months after AMI.

Results: The IGF-1 levels were higher in the AMI patients than in the healthy controls (p=0.002); after 10 months, both the
IGFBP-3 and IGF-1 levels were higher. No differences were found in cardiac event occurrence between patients with low and
high IGF-1 and IGFBP-3 levels (for both the baseline and 10-month values).

Conclusions: The serum total IGF-1 and IGFBP-3 levels were higher in the AMI patients compared to the control patients;
however, there was no correlation between the IGF-1 and IGFBP-3 levels and cardiac events during the 10-month period
after AMI. Additional studies are needed to clarify the time required for IGF-1 and IGFBP-3 level normalization after AMI, and
to determine the effects of IGF-1 and IGFBP-3 on the long-term prognosis of patients after AMI.
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0z
Amac: Akut miyokard infarktisli (AMI) hastalarda insiilin benzeri biiylime faktorii-1 (IGF-1) diizeylerini arastirdik ve IGF-1'de
bir azalmanin uzun vadeli prognozu etkileyip etkilemeyecedini belirlemeyi amacladik.

Yéntemler: AMi nedeniyle hastanemize basvuran 65 hasta ve 25 saglikli kontrol birey calismaya dahil edildi. IGF-1 ve insiilin
benzeri bliylime faktérii baglayici protein-3 (IGFBP-3) seviyelerini belirlemek icin AMi’ den sonra en erken zamanda ve 10 ay
sonra tiim hastalardan ve kontrol grubundan kan &rnekleri alindi. Hastalar AMi’ den 10 ay sonra kardiyak olaylari acisindan
degerlendirildi.

Bulgular: IGF-1 diizeyleri, AMI hastalarinda saglikli kontrollerden daha yuksekti (p = 0,002); 10 ay sonra, hem iGFBP-3 hem
de IGF-1 seviyeleri daha yiiksekti. Diisiik ve yiiksek iGF-1 ve IGFBP-3 diizeyleri olan hastalarda kardiyak olay olusumunda
anlamli fark bulunmadi (hem baslangic hem de 10 aylik degerler icin).

Sonug: Serum total IGF-1 ve iIGFBP-3 diizeyleri, AMi hastalarinda kontrol hastalarina gére daha yiiksekti; ancak, IGF-1 ve
iGFBP-3 seviyeleri ile AMi sonrasi 10 aylik dénemde kardiyak olaylar arasinda korelasyon bulunamadi. AMi sonrasi iGF-1 ve
iIGFBP-3 diizey normallesmesi icin gereken siireyi netlestirmek ve AMi sonrasi hastalarin uzun dénem prognozu tizerindeki

etkilerini belirlemek icin ilave calismalara ihtiyac vardir.

Anahtar kelimeler: akut miyokard infarktlsu, kardiyak olay, insiilin benzeri blylime faktori-1

INTRODUCTION

Insulin-like growth factor-1 (IGF-1) plays a pivotal role in the
regulation of growth, proliferation,
differentiation, and in the inhibition of apoptosis and

cellular and
necrosis. It also contributes to tissue remodeling and energy
metabolism [1]. IGF-1 is transported in the circulation by
carrier proteins known as IGF binding proteins (IGFBPs).

Low IGF-1 and high IGFBP-3 levels are associated with
increased cardiovascular risk [2,3]. Previous studies reported
that serum IGF-1 was related to heart failure [4,5] and
coronary artery disease (CAD) [3, 6], and in particular with
myocardial infarction [7,8]. IGF-1 may play an important role
after acute myocardial infarction (AMI) in the protection of
myocardial function [9-11]. However, only one previous
study examined IGF-1/IGFBP-3 levels and their relationship
with long-term mortality in AMI patients. Therefore, this
study investigated long-term IGF-1/IGFBP-3 levels and
determined their effects on mortality.

METHODS

In total, 65 patients who were admitted to our hospital for
AMI (mean age: 52+9 years; range: 31-75 years; 59 males)
were included in this study. In addition, 25 patients (mean
age: 52+8 years; range: 40-73 years; 21 males) without CAD
that met the exclusion criteria were also enrolled as controls.
The inclusion criteria were a diagnosis of AMI, which was
established according to World Health Organization criteria
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[12]. Sixty two patients were evaluated for cardiac events
and laboratory parameters 10 months later again.

Patients with uncontrolled hypertension (systolic blood
pressure [SBP] of 140 mmHg and/or diastolic blood pressure
[DBP] of =90 mmHg based on their history), diabetes
mellitus, acromegaly, history of CAD or heart failure, thyroid
deficiency, hepatic dysfunction, Killip score of 3-4, aortic or
mitral valve dysfunction, cardiomyopathy, history of acute
pericarditis or myocarditis, acute or chronic renal failure,
systemic infection, musculoskeletal disease, or cancer, and
those who were on medications that would affect serum
IGF-1/IGFBP-3 levels were excluded from the study. All
patients were informed of the study details, and the study
protocol was approved by a regional ethics committee.

Study Protocol

Fasting blood samples were obtained from all patients in the
hospital and after about 10 months to establish their IGF-1
and IGFBP-3 levels. In the control group, fasting blood
samples were obtained to measure their parameters.

Laboratory Studies

IGF-1 IGFBP-3
immunoradiodynamic measurement in serum separated

and levels were measured by
from whole blood. For measurement of the IGF-1 levels, a
DSL-5600 ACTIVE® IGF-1 with EXTRACTION (Diagnostic
System Laboratories, Inc.’, Webster, TX, USA) kit was used;
for measurement of the IGFBP-3 levels, a DSL-6600 ACTIVE’

IGFBP-3 (Diagnostic System Laboratories, Inc.”) kit was used.
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Figure 1. The receiver operating characteristic (ROC) curve of IGF-1 for baseline and 10™ month

ROC Curve ROC Curve
1 T 1 —
e -
=
area under the corve; 0,596 area under the curve; 0,689 —~
%95 CI; 0,458-0,733 %95 CI. 0,554-0,824
o p=0,164 - %8 p=0,006
08 0/ 05
g / g
z 5
5 2
049 049
029 0.2
0o 02 04 05 0z 10 00 0. 04 05 0B 10
1 - Specificity 1 - Specificity

Figure 2. The receiver operating characteristic (ROC) curve of IGFBP-3 for baseline and 10t month

Statistical Analysis

All analyses were performed using SPSS v16.0 for Windows.
Quantitative variables were expressed as the mean
value+SD for parametric variables and as median or
minimum-maximum levels for non-parametric variables.
Comparisons of parametric values between the two groups
were performed using the independent samples t-test.
Comparisons of non-parametric values were performed
using the Mann-Whitney U test. Categorical variables were
compared using the chi-squared test. The Pearson test was
used to determine the correlation between parametric
variables; the Spearman test was used for non-parametric
variables. A two-tailed p-value <0.05 was considered
statistically significant. A receiver operating characteristic
(ROQ) analysis was also performed; the best cut-off value,
and the sensitivity and specificity at that point were
determined (Figures 1 and 2).
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RESULTS

In the AMI patients, the IGF-1 levels were higher whereas the
SBP was lower compared with the control group (p=0.002
and 0.03, respectively). All other parameters were similar
between the two groups. After 10 months, the levels of
IGFBP-3 remained significantly higher than in the control
group; even though the IGF-1 levels tended to be higher, the
values did not reach statistical significance (p=0.006 and
0.05, respectively) (Table 1). The 10-month IGF-1 and IGFBP-
3 levels were similar the baseline values (p>0.05).

The predictive value for serum IGF-1 levels (sensitivity of
64% and specificity of 67%; area under the ROC
curve=0.715) was 214 mg/d| at baseline and 156 mg/dI after
10 months (sensitivity of 52% and specificity of 71%; area
under the ROC curve=0.632) (Figure 1). The predictive value
of serum IGFBP-3 levels (sensitivity of 56% and specificity of
65%; area under the ROC curve=0.596) was 2738 mg/dl at
baseline and 2836 mg/dl after 10 months (sensitivity of 60%
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Table 1. A comparison of the laboratory and epidemiological parameters between the patients with AMI and the control group at baseline

and the 10t month

Baseline 10" month

Patients (n=65) Controls (n=25) P Patients (n=62) Controls (n=25) P

Age (years) 52+9 52+8 0.5 5348 5248 0.6
HR/min 71.5£9.5 72.1+7.1 0.4 68.8+10.5 72.1£7.1 0.05

SBP mmHg 102.6+13 109+10.9 0.03 111.8+15.1 109+10.9 0.2

DBP mmHg 55.2+9.1 57.9+9.3 0.2 61+11 57.9+9.3 0.1
HgA1cmg/dl 5.7+0.5 5.6+0.3 0.2 5.9+0.7 5.6+0.3 0.05
TC mg/dl 186.4+36.3 185.4+£37.8 0.7 164.7£35.6 185.4+37.8 0.05

TG mg/dl 147.3£124 153.2+91.2 0.2 150.6+£81.2 153.2+91.2 0.8
HDL mg/dl 47.5+£12.8 46.2+11.1 0.9 42.2+12.1 46.2+11.1 0.06
LDL mg/dl 109.6+30 108.5+35.1 0.5 92.4+29.3 108.5+35.1 0.06
IGF-1 243.6+£82.4 180.3+82 0.002 219.6+87.2 180.3+82 0.05
IGFBP-3 3185.31930.2 2813.6+£1071.3 0.1 3501.3£760.4 2813.6+1071.3 0.006

Abbreviations: AMI: acute myocardial infarction; IGF-1: insulin-like growth factor -1; IGFBP-3: IGF-binding protein-3; HR: heart rate; SBP: systolic blood
pressure; DBP: diastolic blood pressure; HDL: high density lipoprotein; LDL: low density lipoprotein; TC: total cholesterol; TG: triglyceride; NS: not significant.
A value of p<0.05 was considered to be statistically significant

Table 2. A comparison of cardiac events between the AMI patients with low or high IGF-1 and the IGFBP-3 levels at baseline and the 10%"

month

Complication (n) p

. High 7

IGF-1 at baseline 0.782
Low 4
High 8

IGF-1 at 10t month 0.788
Low 2
. High 6

IGFBP-3 at baseline 0.281
Low 2
High 7

IGFBP-3 at 10* month 0.557
Low 2

Abbreviations: AMI: acute myocardial infarction; IGF-1: insulin-like growth factor-1; IGFBP-3: IGF- binding protein-3; NS: not significant. A value of p<0.05

was considered to be statistically significant

and specificity of 84%; area under the ROC curve=0.689)
(Figure 2). At the 10" month, only 11 cardiac events were
detected in 62 evaluated patients. No differences were
found in the number of cardiac events between patients
with low and high IGF-1 and IGFBP-3 levels (for both the
baseline and 10-month values) (Table 2).

DISCUSSION

Several studies have suggested that low serum IGF-1 levels
contribute to the pathogenesis of atherosclerosis [13-17].
Low serum IGF-1 and high IGFBP-3 levels were associated
with an increased risk of CAD and mortality [2,3,11,18-20].
However, Kaplan et al. reported that low IGFBP-3 levels were
significantly associated with an increased risk of coronary
events. However, the same study found no association
between IGF-1 levels and coronary event incidence [21].

A literature search revealed a limited number of studies
investigating the relationship between serum IGF-1/IGFBP-3
levels and myocardial infarction, and the results of these
studies were controversial. Investigators showed that the
serum IGF-1 levels were low in patients with manifest CAD;
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however, this was not consistent in all studies [8, 22-26].
Sekuri et al. reported that the IGF-1 levels were significantly
decreased only in ST segment elevation myocardial
infarction (STEMI) patients, and that there was no difference
in patients with unstable angina pectoris and non-ST
segment elevation. There were no significant differences in
IGFBP-3 levels between the two groups [27]. Yamagushi et
al. reported that serum IGF-1 levels were decreased during
the acute phase in patients with myocardial infarction [28].
However, the serum IGF-1 concentrations of the patients
increased during the chronic phase (approximately T month
later), similar to the IGF-1 concentrations in control subjects.
However, Lee et al. reported that the total IGF-1 levels
trended towards being higher (p=0.17) and that the free IGF-
1 levels were significantly higher in patients with AMI [8]. In
the present study, the serum total IGF-1 levels were
significantly higher in patients with AMI compared to the
healthy controls. The serum IGFBP-3 levels were also higher,
but the values did not reach significance.

Previous studies showing that IGF-1 has beneficial effects on
CAD have suggested different underlying mechanisms.

ORTADOGU TIP DERG 2020; 12(2): 131-137
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IGF-1 is important for tissue repair and cell proliferation;
therefore, it may be involved in the pathogenesis of
atherosclerosis. IGF-1 plays a critical role in cell cycle
regulation and has mitogenic effects; additionally, it inhibits
apoptosis and necrosis, which increases plaque stabilization
[29,30]. In addition, IGF-1 facilitates neovascularization,
increases nitric oxide production in the endothelium and
muscle cells, and reduces cardiomyocyte loss post-AMI
[31,32]. Thus, suggests a
cardioprotective role for IGF-1. Growth hormone (GH) and

substantial  evidence
insulin are major stimulating factors for IGF-1 secretion [33].
In this study, increased levels of GH and insulin may have
sustained the increase in IGF-1.

The time required to return to normal IGF-1 levels and the
association with long-term cardiac events are controversial.
IGF-1
significantly increased after 3 months in the STEMI patient

Sekuri et al. showed that serum levels were
group, but did not reach the values in the control group [27].
Furthermore, no correlation was found between IGF-1 and
IGFBP-3 levels and cardiac events during the 90-day follow-
up period. Yamagushi et al. reported that the mean IGF-1
level on admission declined sharply and then promptly
returned to baseline after 1 month, and that serum IGF-1 on
admission was the most significant predictor of 90-day
mortality in AMI patients [28]. Conti et al. found that low IGF-
1 levels were associated with 90-day cardiac events and
appeared to return to the normal range after 1 year [1]. In
our study, the IGF-1 levels decreased while the IGFBP-3
increased after 10 months, but neither value was
significantly different from the baseline value (p=0.5 and 0.5,
respectively). After 10 months, both the IGF-1 and IGFBP-3
levels were statistically higher in the patient group than in
the control group (p=0.05 and 0.006, respectively). In our
study, no correlation between IGF-1 and IGFBP-3 levels and
cardiac events was found during the 10-month follow-up
period. Based on cross-sectional studies, we expected that
the IGF-1 levels would be equal to or lower than those in the
control group over time. Therefore, we hypothesize that to
achieve the levels of IGF-1 found in cross-sectional studies,

the follow-up period should be longer than 1 year.

Based on the mechanisms of IGF-1 and the studies
mentioned above, we expected that the occurrence of
cardiac events in patients with high IGF levels would be
lower than in those with low levels of IGF-1 after 10 months.
However, this was not the case. These results may be
explained by the limitations of the current study. For
example, the ejection fraction, rate of myocardial necrosis,
performance index, and drugs used by the patients were not

evaluated. Unfortunately, the design of our study did not

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 131-137

allow us to perform a valid multivariate analysis. We were
surprised by the finding that IGF-1 levels were not related to
cardiac events. We believe that if the patients were followed
for alonger period of time, we would obtain different results
concerning the association between IGF-1, IGFBP-3, and
cardiac events.

CONCLUSIONS

The serum total IGF-1 and IGFBP-3 levels were higher in AMI
patients compared to the controls, but there was no
correlation between IGF-1 and IGFBP-3 levels and cardiac
events in the 10-month follow-up period after AMI.
Additional studies are needed to clarify the levels of IGF-1
and IGFBP-3 and the time required to return to normal
levels, and to clarify the long-term relationship between IGF-
1, IGFBP3, and cardiac events in patients with AMI.
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