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ABSTRACT

Background: The prognostic merit of insulin-like growth factor-binding protein 7 (IGFBP7) is unknown
in heart failure and preserved ejection fraction (HFpEF).
Methods and Results: Baseline IGFBP7 (BL-IGFBP7; n = 302) and 6-month change (Δ; n = 293) were
evaluated in the Irbesartan in Heart Failure and Preserved Ejection Fraction (I-PRESERVE) trial. Primary
outcome was all-cause mortality or cardiovascular hospitalization with median follow-up of 3.6 years; sec-
ondary outcomes included HF events. Median BL-IGFBP7 concentration was 218 ng/mL. BL-IGFBP7 was
significantly correlated with age (R2 = 0.13; P < .0001), amino-terminal pro-B-type NP (R2 = 0.22; P < .0001),
and estimated glomerular filtration rate (eGFR; R2 = 0.14; P < .0001), but not with signs/symptoms of HFpEF.
BL-IGFBP7 was significantly associated with the primary outcome (hazard ratio [HR] = 1.007 per ng/
mL; P < .001), all-cause mortality (HR = 1.008 per ng/mL; P < .001), and HF events (HR = 1.007 per ng/
mL; P < .001). IGFBP7 remained significant for each outcome after adjustment for ln amino-terminal pro-
B-type NP and eGFR but not all variables in the I-PRESERVE prediction model. After 6 months, IGFBP7
did not change significantly in either treatment group. ΔIGFBP7 was significantly associated with de-
crease in eGFR in patients randomized to irbesartan (R2 = 0.09; P = .002). ΔIGFBP7 was not independently
associated with outcome.
Conclusions: Higher concentrations of IGFBP7 were associated with increased risk of cardiovascular events,
but after multivariable adjustment this association was no longer present. Further studies of IGFBP7 are
needed to elucidate its mechanism.
Clinical Trial Registration: www.clinicaltrials.gov, NCT00095238 (J Cardiac Fail 2016;■■:■■–■■)
Key Words: Heart failure, biomarkers, preserved left ventricular function, prognosis, insulin-like growth
factor-binding protein 7.
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Heart failure (HF) affects more than 5.7 million people in
the United States alone, and the prevalence is increasing.1 Ap-
proximately one-half of patients with HF have preserved
ejection fraction (HFpEF); increasingly, reports suggest more
patients who are hospitalized for HF are found to have HFpEF,
rather than HF with reduced ejection fraction (HFrEF).2,3 Fur-
thermore, patients with HFpEF are at significant risk, given
its considerable morbidity and mortality.4–6 Many evidenced-
based therapies and management strategies exist for those
affected by HFrEF;7 however, in spite of attempts to discov-
er therapies for HFpEF, its management remains a clinical
conundrum with multiple unrevealing trials,8–10 possibly
because of the heterogeneous nature of the affected popula-
tion as well as the challenging diagnosis of this syndrome.11

A more logical approach to evaluate and treat HFpEF may
be strategies aimed at individual mechanism(s) of HF in these
patients, rather than simply focusing on EF; in this regard,
use of cardiac biomarkers may be helpful to characterize
HFpEF phenotypes, assist in risk stratification, and provide
insight into additional pathophysiologic mechanisms.

Natriuretic peptides (NP) remain useful for diagnosis and
hold similar prognostic power in patients with HFpEF.12 These
peptides are also linked to echocardiographic parameters of
diastolic dysfunction,13,14 but NPs lack specificity for diastology,
because other conditions including valvular abnormalities and
left ventricular ejection fraction (LVEF) can contribute to their
concentrations.7 Therefore, a biomarker more reflective of dia-
stolic dysfunction would provide improved options for
diagnosis, prognosis, and possibly even management strat-
egies for patients whose primary mechanism of HF is abnormal
diastolic function.
Recent work has identified insulin-like growth factor-

binding protein 7 (IGFBP7) as a novel biomarker associated
with cardiac hypertrophy; elevated concentrations were de-
tected in the serum of patients with both HFrEF and HFpEF.15

We previously identified IGFBP7 to be prognostic in pa-
tients with HFrEF, and in adjusted analyses, IGFBP7 was
incrementally additive to amino-terminal pro-B-type NP (NT-
proBNP) for prognostication.16 Notably, in these patients, we
found IGFBP7was significantly associated and correlatedwith
stigmata of diastolic dysfunction, including transmitral E/A
ratio, E/E′, left atrial volume index, and right ventricular sys-
tolic pressure; we also found an inverse relationship between
therapy with angiotensin-converting enzyme inhibitors and
IGFBP7.17 Given the prognostic value of IGFBP7 in patients
with HFrEF, along with its links to abnormalities of diastolic
function,we sought to examine the prognostic ability of IGFBP7
in a subgroup of patients with HFpEF from the Irbesartan in
Heart Failure and Preserved Ejection Fraction (I-PRESERVE)
trial.18 We hypothesized that IGFBP7 would provide signif-
icant prognostic information in this subset of patients.

Materials and Methods

Patient Population and Study Overview

The I-PRESERVE study enrolled 4128 patients with LVEF
of at least 45%, as determined by the individual sites, who

were age 60 or greater with symptomatic HF and recent hos-
pitalization for HF or with persistent New York Heart
Association class III/IV symptoms who were randomized
to receive irbesartan or placebo. Patients were excluded if
they had prior evidence of HFrEF (LVEF <40%), recent acute
coronary syndrome with or without revascularization or stroke,
significant valvular heart disease, hypertrophic or restrictive
cardiomyopathy, pericardial disease, cor pulmonale, or sig-
nificant hypertension (>160 mmHg systolic or >95 mmHg
diastolic) or hypotension (<100 mmHg). Additional exclu-
sion criteria included limited life expectancy, hemoglobin
<11 gm/dL, creatinine >2.5 mg/dL, or liver function abnor-
malities. The primary outcome was the composite of all-
cause mortality and protocol-specified cardiovascular
hospitalizations.8 The collagen marker substudy included 313
of these patients with blood samples at baseline and 6 months
and examined concentrations of procollagen type I amino-
terminal peptide (PINP), procollagen type 3 amino-terminal
peptide (PIIINP), and osteopontin.18 For the current analy-
sis, 302 samples were available at baseline and 293 at 6
months. Using these samples, we evaluated the prognostic
utility of baseline IGFBP7 concentrations as well as change
from baseline to 6 months with respect to outcomes during
a median follow-up of 3.6 (2.8 to 3.9) years. A flow diagram
for the present study is depicted in Fig. 1. The current study
complies with the Declaration of Helsinki, the research pro-
tocol has been approved by the ethics committee, and informed
consent was obtained from all subjects.
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Fig. 1. Flow chart of patients from I-PRESERVE included in current
analysis.
Of the 4128 patients in the I-PRESERVE study, baseline IGFBP7
measurements were available in 302 patients; baseline and 6-month
samples were available in 293 patients. IGFBP7, insulin-like growth
factor-binding protein 7; I-PRESERVE, Irbesartan in patients with
heart failure and preserved ejection fraction.
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