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Purpose: Recent studies indicate that plasma heart-type
fatty acid binding-protein (H-FABP) concentration can be
used as an early biochemical marker for macrovascular di-
seases. Patients with primary hyperparathyroidism (PHT)
reportedly display an increase in cardiovascular (CV) risk
factors. Our aim was to evaluate plasma H-FABP concen-
tration in these subjects with primary hyperparathyroidism,
by comparing them with healthy controls.
Material and Method: Anthropometric parameters, serum
H-FABP, serum lipid, serum calcium, phosphorus, parathor-
mone (PTH), insulin resistance (HOMA-IR), high sensitive
C-reactive protein (h-CRP), 24-hour urine microalbumin
excretion and carotid intima-media thickness (CIMT) were
evaluated among primary hyperparathyroidism patients (8
males, 80 females) and 87 healthy subjects (12 males, 75
females).
Results: No significant difference was seen in the levels of
H-FABP between patients [1086.07 (298-3744)] and con-
trols [1113.36 (263.27-3510)]. The average values of PTH,
HOMA-IR, total cholesterol, LDL cholesterol, triglycerides
and calcium and mean CIMT were found to be significantly
higher in patients with primary hyperparathyroidism
(p<0.05). H-FABP was positively correlated with age, fas-
ting blood glucose, BMI, and HsCRP.
Discussion: H-FABP levels correlated with some of the CV
risk factors like age, fasting blood glucose, BMI, and h-CRP,
moreover no difference in H-FABP levels was seen among
patients of primary hyperparathyroidism having no cardiac
disease.
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cardiovascular risk

Amaç: Son dönem yapılan çalışmalar, plazma kalp tipi yağ
asidi bağlayıcı protein (H-FABP) konsantrasyonunun mak-
rovasküler hastalıklar için erken biyokimyasal bir belirteç
olarak kullanılabileceğini göstermektedir. Primer hiper-
paratiroidizmli hastalarda kardiyovasküler risk faktör-
lerinin arttığı bildirilmektedir. Bu çalışmada amacımız pri-
mer hiperparatiroidizmli hastalarda plazma H-FABP dü-
zeylerini sağlıklı kontrollerle karşılaştırarak değerlendir-
mektir.
Gereç ve Yöntemler: Primer hiperparatiroidizmli 88 (8
erkek, 80 kadın) hasta ve 87 sağlıklı olguda (12 erkek, 75
kadın) antropometrik parametreler, serum H-FABP, serum
lipid, serum kalsiyum, fosfor, parathormon, insulin direnci
(HOMA-IR), yüksek-hassasiyetli CRP (hs-CRP), 24 saatlik id-
rarda mikroalbumin atılımı, karotis intima-media kalınlığı
(KIMK) ölçümü yapıldı.
Bulgular: Hasta [1086.07 (298–3744)] ve kontrol gru-
bunda [1113.36 (263.27–3510)] H-FABP düzeyleri arasında
anlamlı farklılık bulunmamıştır. Primer hiperparatiroidizmli
hastalarda PTH, HOMA-IR, total kolesterol, LDL kolesterol,
trigliserid ve kalsiyum ve ortalama KİMK düzeyleri anlamlı
olarak yüksek bulunmuştur (p<0.05). H-FABP ile yaş, açlık
kan glukozu, vücut kitle indeksi (VKİ) ve Hs-CRP arasında
anlamlı pozitif korelasyon bulunmuştur.
Tartışma: H-FABP düzeyleri yaş, açlık kan glukozu, VKİ ve
hs-CRP gibi bazı kardiyovasküler risk faktörleriyle korele ol-
makla birlikte kardiyak hastalığı olmayan primer hiperpara-
tiroidizmli hastalarda sağlıklı olgulara kıyasla anlamlı farklılık
görülmemiştir.

Anahtar kelimeler: Hiperparatiroidizm; H-FABP;
kardiyovasküler risk
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Introduction
Primary hyperparathyroidism (PHT) is one of the
most common endocrine disorders, resulting
most commonly from parathyroid adenomas.
Multiple observational studies indicate that pri-
mary hyperparathyroidism might be associated
with cardiovascular diseases (1). Hypertension is
commonly reported among patients with mild
PHT (2–4), while other observational studies also
suggest a correlation between left ventricular hy-
pertrophy/diastolic dysfunction and PHT (5,6).
The mean carotid intima-media thickness (CIMT)
is significantly higher in patients with PHPT and
significantly higher levels of parathormone (PTH)
are associated with the thickness of aortic and
carotid artery (7,8). These results suggested that
arteriosclerosis might be associated with the
severity of hyperparathyroidism.
Heart-type fatty acid binding-protein (H-FABP) is
a low molecular weight, cytoplasmic and non-en-
zymatic protein that provides the transport of
long-chain fatty acids to cardiomyocytes (9).
We have previously demonstrated the presence
of elevated levels of H-FABP in various en-
docrinological and metabolic disorders including
acromegaly, prediabetes and metabolic syn-
drome (10–12). However, these levels were not
affected in hyperprolactinemia and hyperthy-
roidism (13,14).
The kinetics and release of this protein are simi-
lar to that of myoglobin, but unlike the latter, it is
available at a higher concentration in the heart
than the skeletal muscle. Thus making H-FABP
more specific than myoglobin for heart tissue
(15). Various studies have indicated that H-FABP
is closely related to the cardiovascular risk fac-
tors, and is an independent risk factor for cardio-
vascular mortality (16,17). H-FABP is an
excellent early marker for cardiac injury in acute
coronary syndromes, providing early diagnosis of
minor myocardial injury in heart failure and un-
stable angina (18–20). Moreover, elevated levels
of serum H-FABP is also seen in myocardial in-
juries such as heart failure, hypertrophic and di-
lated cardiomyopathy, and pulmonary embolism
(21–23).
Carotid intima-media thickness is an important
marker of early changes in the atherosclerotic
process and an indicator for the development of
cardiovascular events. The most critical changes
seen during the early, subclinical stage of ather-
osclerotic disease are endothelial dysfunction in
the entire arterial system and increased intima-
media thickness (IMC). The carotid intima-media

thickness is frequently used as a strong predictor
of cardiovascular events (myocardial infarction,
stroke, and transient ischemic attack) (24).
The purpose of this study is to determine the
level of H-FABP in primary hyperparathyroidism
and also to evaluate the possible relationship of
plasma H-FABP levels with CIMT, serum lipid,
HOMA-IR, HsCRP, and microalbuminuria.

Material and Methods
About 88 patients with primary hyperparathy-
roidism and 87 control subjects in the study were
enrolled in this study. Ethical committee approval
and written informed consent of participants were
obtained before the commencement of the study.
After overnight fasting, blood samples were col-
lected from all of the subjects to check the levels
of parathormone (PTH), glucose, insulin, free T4,
thyroid-stimulating hormone (TSH), low-density
lipoprotein (LDL), high-density lipoprotein (HDL),
triglyceride, total cholesterol, high sensitive C-re-
active protein (h-CRP), and H-FABP. Excretion of
24-hour urine microalbumin was assessed in the
patient and control group. Weight, height, and
waist and hip circumference were measured and
the BMI and homeostasis model assessment of
insulin resistance (HOMA-IR) were also calculated
for both the groups. Additionally, all the patients
underwent high-resolution B-mode ultrasonogra-
phy to measure the carotid artery intima-media
thickness (CIMT), wherein the same investigator
carried out all the scans and image measure-
ments. Furthermore, all the study participants
were interviewed using a standard questionnaire
that included information about their demo-
graphic characteristics, concomitant disease, use
of medications that could affect H-FABP levels and
smoking history. Afterward, the patients under-
went a physical examination, and those with a
history of the acute coronary syndrome (ACS),
pulmonary embolism, stroke and heart failure or
with immunological or renal diseases were ex-
cluded from the study. A control group, compris-
ing of volunteers who had no history of ACS,
heart failure, cardiomyopathy, pulmonary em-
bolism, renal diseases, immunological diseases
and diabetes mellitus, was also used in this study.

Heart-type fatty acid-binding protein

The H-FABP measurements were performed with
the Epoch micro-volume spectrophotometer sys-
tem (BioTek, Inc., Winooski, VT, USA) using a
commercially available enzyme-linked im-
munosorbent assay ELISA kit (Hycult Biotech,
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Uden, The Netherlands). The assay range of the
H-FABP ELISA kit was 102 to 25000 pg/mL and
the measurements were calculated simultane-
ously during the same experiment.
The ready-to-use solid-phase human H-FABP
ELISA is based on the sandwich principle. Sam-
ples and standards were incubated together with
a peroxidase-conjugated secondary antibody in
microtiter wells coated with a primary antibody
that recognizes human H-FABP. During incubation,
the solid bound primary antibody captures the
human H-FABP and the secondary antibody then
binds to the captured human H-FABP, following
which, the peroxidase-conjugated antibody reacts
with the substrate tetramethylbenzidine (TMB;
this reaction was stopped by the addition of oxalic
acid). The absorbance at 450 nm was measured
with a spectrophotometer.

Statistical Analysis

The statistical analysis was performed using
SPSS 11.5 (SPSS, Inc) software. The presenta-
tion of the variables that were normally distrib-

uted was as mean ±standard deviation (SD) and
of those that were non normally distributed was
as median (min-max). Categorical variables are
presented as case number and percentage (%).
Student’s t-test was used to analyze normally
distributed continuous variables. The significance
of the difference between medians was compared
by the Mann-Whitney U test and categorical vari-
ables were compared using the Pearson’s chi-
square or Fisher‘s exact test. Correlations were
analyzed using Pearson‘s and Spearman’s corre-
lation and a p-value of <0.05 was considered to
be statistically Significant for all analyses.

Results
Mean age (49.01±13.08 to 46.06±10.93, p=0.111),
sex distribution and BMI were found to be simi-
lar between groups (Table 1). The prevalence of
hypertension (HT) was significantly higher in the
patients as compared to healthy individuals (18%
to 0%, p=0.004), but the frequency of smoking
was significantly lower in the patients (11% to
20%, p<0.0001). Additionally, no significant dif-

3

Turk J Endocrinol Metab Uçan et al.
2018;22:1-6 HFABP in Primary Hyperparathyroidism

3

* Values are median (minimum-maximum).
Abbreviations: BMI: Body mass index; TSH: Thyroid-stimulating hormone; HOMA-IR: Homeostasis model assessment of insulin re-
sistance; LDL: Low-density lipoprotein; HDL: High-density lipoprotein; H-FABP: Heart-type fatty acid-binding protein; CIMT: Caro-
tid intima-media thickness, HsCRP: High sensitive C-reactive protein.

Patients (n=89) Control (n=87) p

Male/Female 8/81 12/75 0.315

*Age (years) 50.5 (18-73) 46 (23-68) 0.099

*BMI (kg/m2) 28.39 (19.40-42.91) 27 (20.1-42) 0.065

*Waist/hip ratio 0.90 (0.76-1.20) 0.91 (0.81-1.05) 0.213

*Parathormone (pg/mL) 212 (92-896) 57 (26-133) <0.001*

*Free T4 (ng/dL) 0.99 (0.52-1.46) 0.97 (0.64-1.40) 0.211

*TSH (µIU/mL) 1.5 (0.52-4.34) 1.63 (0.46-4.1) 0.534

*Fasting blood glucose (mg/dL) 88 (66-138) 86 (71-104) 0.878

*HOMA-IR 2.62 (0.49-11.6) 1.94 (0.27-5) 0.017

*Total cholesterol (mg/dL) 201 (127-382) 186 (17-293) 0.121

*LDL cholesterol (mg/dL) 114 (63.5-225.8) 109 (30.7-160) 0.025

*HDL cholesterol (mg/dL) 49 (26.8-99) 47 (24-83) 0.880

*Triglycerides (mg/dL) 117 (48-1585) 106 (40-290) 0.019

*Microalbuminuria (mg/g) 4.3 (0.1-79) 3.8 (2.7-21.3) 0.723

*HsCRP (mg/L) 2 (0.3-18) 2 (0.68-8) 0.706

*H-FABP (pg/mL) 1086.07 (298-3744) 1113.36 (263.27-3510) 0.374

*Mean CIMT (mm) 0.53 (0.33-0.695) 0.48 (0.4-0.595) 0.018

*Calcium (mg/dL) 10.7 (9.1-13.8) 9.4 (8.6-10.1) <0.0001

*Vitamin D 12 (4-118) 12 (4-59) 0.537

*Creatinine 0.8 (0.4-1.12) 0.7 (0.6-1) 0.182

Table 1. Demographic characteristics and biochemical data for the patients with primary hyperparathyroidism
and the control subjects.



ference was observed between the patients and
controls with respect to the prevalence of dia-
betes mellitus (DM) (4% to 0%, p=0.351). Coro-
nary artery disease (CAD) was not seen in the
patients enrolled in the study and there was no
significant difference in average H-FABP value be-
tween the patients with or without HT ((1126
(819) to 1059 (956), p=0.218). The average val-
ues of PTH, HOMA-IR, total cholesterol, LDL cho-
lesterol, triglycerides, and calcium levels and
mean CIMT were significantly higher in patients
with primary hyperparathyroidism (p<0.05)
(Table 1). Some patients from the control group
had secondary hyperparathyroidism due to vita-
min D deficiency. No significant change was iden-
tified between these two groups with respect to
other values (Table 1) and no significant differ-
ence was found in H-FABP levels between pa-
tients [1078.13 (298-3744)] and controls
[1049.91 (263.27-4403.02)] (Figure 1).
There was a positive correlation between age,
fasting blood glucose, BMI, HsCRP levels and H-
FABP levels (Table 2).

Discussion
Hyperparathyroidism is known to be associated
with cardiovascular mortality and morbidity and
with cardiomyopathy, arrhythmia, myocardial hy-
pertrophy, as well as atherosclerosis, and valve
and cardiac calcification (8,25,26). In vivo stud-
ies have demonstrated the vascular remodeling
and vascular calcification effects of the parathor-
mone through atherogenesis, as well as its pro-
sclerotic effects on the vascular smooth muscle
cells (27). In addition to these direct effects, hy-
perparathyroidism has indirect effects on the car-
diovascular disease because of its assumed
positive correlation to hypertension (28-30). H-
FABP is a protein present in the cytosol of car-
diomyocytes that is rapidly released into
circulation during the event of myocardial tissue
damage. H-FABP has been indicated as a more
accurate and early marker in the identification of
acute myocardial damage (31,32). Several stud-
ies have indicated a positive correlation between
H-FABP and cardiometabolic risk factors (2–8)
Therefore, we investigated whether H-FABP level
is increased in patients with PHT. We demon-
strated that H-FABP levels did not differ between
patients and controls. We further investigated H-
FABP levels with various CV risk factors.
Age of the individual also appears to contribute to
the development of CVD. In a cohort of more
than 3.6 million individuals, aged 40 years or

older, who underwent self-referred screening for
cardiovascular disease (ankle-brachial index,
carotid duplex ultrasound, and abdominal ultra-
sound), the prevalence of any type of vascular
disease increased significantly with each decade
of life (33). In addition, h-CRP measurement is
also considered to be a useful and independent
marker for cardiovascular risk assessment (34).
In our study, H-FABP levels showed a positive
correlation with age, fasting blood glucose, BMI,
and h-CRP.
American Heart Association has identified obesity
as an independent risk factor (35). In a meta-
analysis of studies assessing the impact of body
weight on CHD, there was a 29 percent increase
in CHD for every five-unit increase in body mass
index (BMI) (36). Similarly, we also found a pos-
itive correlation between H-FABP levels and BMI
in our study.
In one study with a large group of volunteers,
serum H-FABP levels were found to be affected
by age, gender, obesity, renal function, and ECG
abnormality (37). Another study demonstrated
that concentrations of H-FABP and h-CRP corre-
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Figure 1: H-FABP levels in patients and control group.
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Age (Years) 0.507 <0.001

Fasting blood glucose (mg/dL) 0.352 0.002

BMI (kg/m2) 0.312 0.007

HsCRP (mg/L) 0.311 0.028

Table 2. Correlation analyses between H-FABP and
demographics, metabolic parameters, and
cardiovascular risk factors in patients with primary
hyperparathyroidism.



lated positively (38). Taken together these stud-
ies suggest that H-FABP levels could be influ-
enced by some CV risk factors and/or markers,
such as age, HsCRP, and BMI.
The design of our study excluded patients with
overt cardiovascular or cerebrovascular disorder,
although, there was an evidence of subclinical
atherosclerosis in our patient group. Early ath-
erosclerosis can be detected by CIMT and meas-
ured easily in a non-invasive manner. From the
ultrasonographic point of view, CIMT measure-
ments represent a good correlation with histol-
ogy (40) where increased CIMT is associated
with vascular risk factors and the presence of
severe atherosclerosis (35–38), thus making
CIMT level a widely accepted sign of early ath-
erosclerosis. In our study, CIMT levels in patient
group were higher than controls, suggesting
that the patients with PHPT are at a higher risk
for CV diseases. However, probably because of
the exclusion of patients with overt CV, no cor-
relation was found between the levels of CIMT
and H-FABP.
To the best of our knowledge, this is the first
study that evaluates the importance of H-FABP in
patients with primary hyperparathyroidism in the
literature. The findings of our study reinstate that
cardiovascular risk factors such as hyperlipidemia
and CIMT are higher in patients with primary hy-
perparathyroidism. In addition, we found a posi-
tive correlation between H-FABP and age, fasting
blood glucose, BMI and h-CRP and similar H-FABP
levels between groups, which necessitates com-
prehensive studies including larger populations to
enlighten the relationship between H-FABP and
primary hyperparathyroidism.
The limitations of this study are its relatively
small sample size and it being a single center
study.

Conclusion
In the present study, H-FABP levels were seen to
correlate with some CV risk factors such as age,
fasting blood glucose, BMI and h-CRP; however,
these levels did not differ in primary hyper-
parathyroidism patients who had no cardiac dis-
ease.
Source of Finance: During this study, no finan-
cial or spiritual support was received neither from
any pharmaceutical company that has a direct
connection with the research subject, nor from a
company that provides or produces medical in-
struments and materials which may negatively
affect the evaluation process of this study.
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