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MetS in Normocalcemic Hyperparathyroidism
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ORIGINAL ARTICLEAssessment of Metabolic Syndrome Components in 
Patients with Normocalcemic Hyperparathyroidism: 
A Retrospective Study

ABSTRACT

Objective: Normocalcemic hyperparathyroidism is characterized by elevated parathormone levels 
persisting for 3 months or longer despite normal serum Ca levels. This study aimed to retrospectively 
compare the prevalence of individual metabolic syndrome components between patients with nor-
mocalcemic hyperparathyroidism and an age- and sex-matched control group.

Methods: Data of 82 normocalcemic hyperparathyroidism patients and 80 control subjects with nor-
mal parathormone and calcium levels were reviewed retrospectively. Those meeting 3 or more of the 
2001 metabolic syndrome diagnostic criteria of the US National Cholesterol Education Program Adult 
Treatment Panel III were considered as having metabolic syndrome. Also, Turkish waist circumfer-
ence cutoff values were used to identify abdominal obesity and to estimate the metabolic syndrome 
frequency.

Results: Considering that higher body mass index of normocalcemic patients would confound the 
analysis, analysis of covariance adjusted for body mass index was used to compare the groups, which 
showed increased waist circumference, waist/hip ratio, parathormone, 25 OH vitamin D3, fasting 
plasma glucose, and total cholesterol and low-density lipop​rotei​n-cho​leste​rol levels in normocal-
cemic hyperparathyroidism patients than controls. The prevalence of metabolic syndrome among 
normocalcemic hyperparathyroidism patients was 32.9% (22.5% in controls) using the National 
Cholesterol Education Program Adult Treatment Panel III criteria versus 34.1% (23.8% in controls) 
using the Turkish waist circumference cutoff values.

Conclusion: The percentage of patients meeting the metabolic syndrome criteria was higher com-
pared to the control group. Even in the case of normocalcemic hyperparathyroidism, which is con-
sidered to be a milder condition, the prevalence of metabolic syndrome was relatively higher than in 
the control group, suggesting that normocalcemic hyperparathyroidism may be a cardiovascular risk 
factor by predisposing to metabolic syndrome.

Keywords: Body mass index, metabolic syndrome, normocalcemic hyperparathyroidism, waist cir-
cumference, waist/hip ratio

Introduction

Normocalcemic hyperparathyroidism (nHPT) is a newly defined clinical entity. As opposed 
to primary hyperparathyroidism (pHPT), serum total and ionized calcium (iCa) levels are in 
the normal range, whereas parathormone (PTH) levels exceed the normal reference range 
in nHPT.1 It is still unclear whether nHPT has a milder clinical course than classical pHPT or 
is a condition presenting with the same types of complications as those seen in asymptom-
atic pHPT. However, recent studies have reported that similar to asymptomatic pHPT, nHPT 
is also associated with metabolic syndrome (MetS) and cardiovascular (CV) risk factors.2-4 As 
elevated serum Ca (sCa) concentrations stimulate higher insulin levels by regulating intracel-
lular free Ca concentrations, it has been suggested that sCa level is correlated with insulin 
resistance in pHPT.5 Also, a link between insulin resistance and increased CV risk has been 
demonstrated.6 An atherogenic metabolic profile accompanied by insulin resistance has 
been reported in patients with nHPT.3,4

Among the MetS diagnostic criteria proposed by various international bodies, those pub-
lished by the US National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP 
III) and International Diabetes Federation (IDF) are most commonly used in clinical and popu-
lation-based cohort studies. Although there are different criteria for the identification of MetS, 
all of them agree that the core components of MetS include abdominal obesity (increased 
waist circumference [WC]), insulin resistance, dyslipidemia, and hypertension.7-9 The cut-off 
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value for the WC measurement used to evaluate abdominal obesity 
varies among ethnic groups and countries. There are 2 important 
studies from Turkey in which WC measurements were obtained from 
large samples. One of them is the Turkish Diabetes Epidemiology II 
study involving nearly 25 000 subjects, which defined central obesity 
based on WC cutoff values of 96 cm (females) and 100 cm (males).10 
A comprehensive study by Sonmez et al11 showed WC cutoff values 
of 90 cm in women and 100 cm in men. The 2019 Guidelines for 
the Diagnosis and Management of Obesity of the Turkish Society 
of Endocrinology and Metabolism also recommend the use of WC 
thresholds of 90 and 100 cm for women and men, respectively.12

Metabolic syndrome is a CV risk factor since it plays a role in the 
development of atherosclerosis. There are published studies in the 
literature showing that the MetS components are more prevalent 
in patients with nHPT than in healthy controls.2-4 This suggests that 
nHPT may be a risk factor for CVD or may contribute to CV risk fac-
tors. In light of the aforementioned data, we aimed to retrospectively 
compare the prevalence of individual MetS components between 
patients with nHPT followed at our clinic and age- and sex-matched 
control group without any disorders of Ca and PTH metabolism.

Materials and Methods

Subjects
This study was designed as a retrospective case–control study. 
Currently, there are about 90 patients with nHPT who are followed at 
our outpatient clinic. The data of these patients were retrieved from 
electronic medical records of our hospital over a period of 1 year 
(between April 21, 2021, and April 21, 2022) and 82 patients meet-
ing the inclusion criteria were identified. Age and sex distribution 
of these patients were calculated, and a control group was formed, 
consisting of 80 randomly selected, age- and sex-matched patients 
with other diagnoses such as euthyroid nodular goiter and dys-
pepsia who presented to the internal medicine and endocrinology 
outpatient clinics. When selecting control subjects, apart from age 
and sex considerations, care was taken to include only those with Ca 

and PTH levels within the normal range. Body mass index (BMI), WC, 
blood pressure (BP), and laboratory investigations were not taken 
into account.

Inclusion criteria were age over 18 and less than 75 years, not being 
pregnant (for women), no liver or kidney disease, and absence of 
malignancy and other systemic disorders that could potentially 
affect Ca–PTH–vitamin D axis.

The diagnosis of nHPT was based on normal albumin-corrected Ca 
(cCa) and iCa values obtained at the outpatient clinic on at least 2 
occasions 3 months apart, elevated PTH values, estimated glomeru-
lar filtration rate (eGFR) of >60 mL/min/1.73 m2, 25-OH vitamin D3 
level >30 ng/mL, in the absence of malabsorption, renal hypercalci-
uria, or malignancy and no use of medications that could affect Ca 
and PTH metabolism such as lithium and thiazide diuretics. Control 
group consisted of age- and sex-matched individuals with normal Ca 
and PTH levels who met the inclusion criteria listed above. None of 
the patients or controls were diagnosed with diabetes mellitus.

Materials and Methods

Data of the study population retrieved from the hospital’s electronic 
medical records were reviewed retrospectively. Height, body weight, 
WC, hip circumference (HC), and BP measurement values were noted. 
Body mass index in kg/m2 was calculated by dividing the weight in 
kilograms by the square of height in meters. Waist/hip ratio (WHR) 
was obtained by dividing the WC by the HC. Subjects fulfilling 3 or 
more of the NCEP-ATP III criteria were considered as having MetS.8 In 
addition, Turkish WC cutoff values of >90 cm (women) and >100 cm 
(men) were used for this study to estimate the frequency of MetS.12

The study was approved by the Local Ethics Committee of Tekirdağ 
Namık Kemal University, Faculty of Medicine (date: March 30, 2021, 
no: 2021.69.03.09) and conducted in accordance with the principles 
laid out in the Declaration of Helsinki. Since this was a retrospective 
study, written informed consent was not obtained from the subjects.

Laboratory Investigations
Fasting plasma glucose (FPG) and lipid profile were obtained in the 
morning after at least 8-10 hours of overnight fasting. In order to 
avoid any effects of lipid-lowering drugs on lipid levels, lipid values 
from patients not on lipid-lowering drugs or off-therapy lipid values 
were included in the analysis. The same consideration also applied to 
control subjects.

Serum total Ca concentration and 24-hour urinary Ca excretion, phos-
phorus (P), uric acid, intact PTH, alkaline phosphatase (ALP), FPG, 
creatinine, total cholesterol (TC), high-density lipoprotein (HDL)-C, 
triglyceride (TG), aspartate aminotransferase (AST), alanine amino-
transferase (ALT), free triiodothyronine (FT3), free thyroxine (FT4), and 
thyroid stimulating hormone (TSH) concentrations were measured 
with Cobas C8000 autoanalyzer (Roche Diagnostics, Mannheim, 
Germany). Serum calcium was corrected for hypoalbuminemia using 
the following formula: cCa = [0.8 × (4.0 − albumin) + serum calcium]. 
Molybdate ultraviolet (UV) method was used for phosphorus assay. 
25-hydroxyvitamin D3 was tested using ultra-performance liquid 
chromatography method on Thermoscientific Ultimate 3000 ana-
lyzer. The estimated glomerular filtration rate was calculated using 
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) for-
mula. Low-density lipoprotein was estimated using the Friedewald 
formula: [TC- (HDL-C) − (triglyceride/5) in mg/dL].

MAIN POINTS
•	 Normocalcemic hyperparathyroidism (nHPT) has been a known 

entity for the last 10 years, and attention has been directed to 
cardiovascular and metabolic complications in this group of 
patients, apart from the classical complications of osteoporosis 
and nephrolithiasis. In this study, the frequency of metabolic 
syndrome was investigated retrospectively in patients with 
nHPT.

•	 The number of cases was 82, which is quite high considering 
the relatively low prevalence of nHPT.

•	 A unique aspect of the study is the use of Turkish waist cir-
cumference cutoff values along with the National Cholesterol 
Education Program Adult Treatment Panel III criteria.

•	 It is important that it reflects Turkish data in this patient 
population.

•	 It is noteworthy that the average waist circumference is high in 
nHPT patients.

•	 Although the frequency of metabolic syndrome in patients 
with nHPT was not higher than the prevalence of metabolic 
syndrome in the Turkish population, it was found to be higher 
than the control group.
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Statistical Analyses
Statistical Package for Social Sciences software, version 22.0 (IBM 
Corp., Armonk, NY, USA) was used for statistical analyses. Whether 
the data were normally distributed was checked using kurtosis and 
skewness values (±1.5). The demographic and clinical characteristics 
of the subjects were summarized using descriptive statistics (num-
ber, percentage, mean, standard deviation). Independent samples 
t-test was used to compare the means between the groups. The chi-
square test was used to analyze the sex ratio and MetS frequency 
between patient and control groups. Pearson correlation analysis 
was performed to examine the correlation between WC and PTH. 
An analysis of covariance (ANCOVA) was conducted to eliminate the 
confounding effect of BMI. The statistical significance level was set at 
P < 0.05 for all analyses.

Results

This retrospective study included a total of 82 patients with nHPT 
and 80 controls. 87.7% (n = 73) of the nHPT patients were female 
and 12.3% (n = 9) were male, and 87.5% (n = 70) of the controls were 
female and 12.5% (n = 10) were male. Patient and control groups 
were balanced in terms of age, age distribution, and sex ratio (P > 
.05). While there was no difference between the groups with respect 
to mean height and body weight, nHPT group showed a significantly 
greater BMI (31.52 kg/m2) than the control group (28.85  kg/m2) 
(Table 1).

Since patients with nHPT had greater BMI than the control group and 
considering the potential effect of BMI on MetS components (WC, 
HC, BP, and FPG and lipid levels), an ANCOVA adjusted for BMI was 
performed. Patients with nHPT showed significantly greater mean 
WC and WHR values compared to control subjects. Mean systolic 
and diastolic BP values were not significantly different between the 
groups (Table 2). While mean cCa and P levels did not differ between 
the nHPT group and control group, mean PTH levels were signifi-
cantly higher in the patient group, as expected. 25(OH)D3 levels were 
higher in the nHPT group compared to control group (Table 2). After 
adjusting for BMI, mean FPG of the nHPT group was significantly 
higher than that of control group. Likewise, mean TC and LDL-C lev-
els were significantly greater in the patient group, but HDL-C and TG 
levels were comparable between the groups (Table 2).

Analysis of correlations between the variables showed a positive 
correlation between PTH and WC (Figure 1) and PTH versus FPG 
(Figure 2).

When the 2 groups were evaluated in terms of the presence of the 
MetS components as per the NCEP ATP III criteria, a significant dif-
ference was observed only in the number and percentage of indi-
viduals with increased WC and FPG. No significant difference was 
found with respect to low HDL-C, elevated TG, or increased BP 
(Table 3).

Using the NCEP ATP III criteria, increased WC was found in 69 (84.1%) 
patients in the nHPT group versus 56 (70%) control subjects (Figure 3, 
left). However, using the Turkish WC cutoff values, 62 (75.6%) patients 
with nHPT showed increased WC versus 44 (55%) controls, and the 
difference was statistically significant (Figure 3, right).

When the groups were analyzed according to the presence or 
absence of MetS as per the NCEP ATP III criteria, nHPT group (32.9%, 
n = 27) showed a higher frequency of MetS compared to the con-
trol group (22.5%, n = 18) (Figure 4). Using the Turkish WC cutoff 
values for males and females, the number of individuals meeting 
the MetS criteria increased by 2-fold due to WC of 101 cm in 1 male 
each from nHPT and control groups. Again, the frequency of MetS 

Table 1.  Mean Age, Height, Body Weight, and Body Mass Index 
of nHPT and Control Groups

nHPT Control

P
(n = 82) (n = 80)

Mean ± SD Mean ± SD
Age (years) 59.63 ± 9.32

(min: 38, max: 75)
57.73 ± 6.74

(min: 42, max: 73)
.137

Height (cm) 158.13 ± 8.10 160.09 ± 7.63 .116
Body weight (kg) 78.87 ± 15.73 73.67 ± 12.09 .063
Body mass index 
(kg/m2)

31.52 ± 6.45 28.85 ± 4.88 .013

nHPT, normocalcemic hyperparathyroidism; SD, standard deviation.
P values ​​with statistical significance (P < .05) are indicated in bold and 
italics.

Table 2.  Anthropometric Measurements, Blood Pressure, and 
Laboratory Values of nHPT* and Control Groups

nHPT Control

P
Mean ± SD Mean ± SD

(n = 82) (n = 80)
WC (cm) 105.54 ± 13.72 94.81 ± 14.56 <.001
HC (cm) 117.27 ± 13.22 110.56 ± 11.16 .074
WHR 0.90 ± 0.06 0.85 ± 0.08 .001
sBP (mmHg) 135.73 ± 20.64 131.12 ± 13.41 .442
dBP (mmHg) 83.72 ± 10.77 82.37 ± 9.17 .925
cCa (mg/dL) 9.21 ± 0.47 9.22 ± 0.27 .815
P (mg/dL) 3.44 ± 0.49 3.51 ± 0.47 .492
PTH (pg/mL) 104.86 ± 29.89 41.88 ± 10.51 <.001
ALP (IU/L) 77.02 ± 23.19 77.67 ± 34.94 .977
25(OH)D3(ng/mL) 31.06 ± 10.31 28.08 ± 10.03 .017
24-hour urinary Ca 
excretion (mg/24-h)

185.61 ± 135.72 171.78 ± 103.64 .765

Uric acid (mg/dL) 4.89 ± 0.92 4.57 ± 1.29 .157
FPG (mg/dL) 109.78 ± 18.39 96.58 ± 10.64 <.001
Creatinine (mg/dL) 0.77 ± 0.18 0.73 ± 0.17 .179
eGFR (mL/min/1.73 m2) 97.74 ± 8.63 100.82 ± 14.90 .493
Total-C (mg/dL) 214.65 ± 46.09 192.51 ± 40.06 .007
LDL-C (mg/dL) 133.32 ± 36.97 111.91 ± 30.95 <.001
HDL-C (mg/dL) 54.81 ± 13.77 54.25 ± 13.91 .734
 TG (mg/dL) 148.28 ± 62.87 130.31 ± 46.74 .147

TSH (mIU/L) 2.52 ± 1.28 2.11 ± 0.97 .300
FT4 (pg/mL) 1.28 ± 0.19 1.31 ± 0.34 .440
FT3 (µg/dL) 2.81 ± 0.44 2.90 ± 0.56 .312

25(OH)D3, 25-hydroxyvitamin D3; ALP, alkaline Phosphatase; BMI, body 
mass index; cCa, albumin-corrected calcium; dBP, diastolic blood pres-
sure; FPG, fasting plasma glucose; HC, hip circumference; HDL-C, high-
density lipoprotein cholesterol; LDL-C, low-density lipoprotein 
cholesterol; nHPT, normocalcemic hyperparathyroidism; P, phosphorus; 
PTH, parathormone; sBP, systolic blood pressure; SD, standard deviation; 
TG, triglyceride; Total-C, total cholesterol; WC, waist circumference; 
WHR, waist/hip ratio.
*Comparison of means adjusted for BMI on ANCOVA is shown.
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was significantly higher in the nHPT group (34.2%, n = 28) than in 
the control group (23.8%, n = 19) using the Turkish WC cutoff values 
(Figure 4).

Discussion

In this study, we have shown that MetS components were higher in 
patients with nHPT. The percentage of patients meeting the MetS cri-
teria of the NCEP ATP III was significantly greater in the nHPT group 
(32.9%) than in the control group (22.5%). However, using the Turkish 
WC cutoff values of >90 cm (women) and >100 cm (men), MetS was 
found in 34.1% of the nHPT group and 23.7% of the control group.

Among the major studies from Turkey examining the prevalence 
of MetS, a meta-analysis by Abacı et  al13 should be noted, which 
reviewed the results from 4 large epidemiological studies includ-
ing the METSAR (Prevalence of Metabolic Syndrome among Turkish 
Adults) study,14 Gundogan et al’s study,15 the CREDIT study (Chronic 
REnal Disease In Turkey),16 and the KHRF study (Prevalence of Chronic 

Diseases and Risk Factors)17 conducted by the Turkish Ministry of 
Health. The meta-analysis showed that the MetS prevalence was 
32.9% for the entire population, 38.3% for females, and 26.8% for 
males.13 Interestingly, the overall MetS prevalence reported in that 
meta-analysis is identical to the MetS prevalence of 32.9% that we 
found in patients with nHPT using the ATP III criteria.13 Another study 
from Turkey, the Heart Disease and Risk Factors in Turkish Adults 
(TEKHARF) study, reported MetS prevalence rates of 28% among 
males and 40% among females.18

While the MetS prevalence of the nHPT group found in the pres-
ent study is similar to the Turkish MetS prevalence, control group 
showed a lower prevalence than the Turkish prevalence. However, 
it is noteworthy that the MetS prevalence was higher in the nHPT 
group compared to control group. In this study, we included a group 
of patients diagnosed with nHPT who are followed by our team. 
Randomly selected, age- and sex-matched patients were included as 
a control group. In order to avoid bias, we did not take into account 

Figure 1.  Correlation between parathormone level and waist circumference.

Figure 2.  Correlation between parathormone level and fasting plasma glucose.
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the anthropometric measurements, blood pressure values, and labo-
ratory test results of control subjects; thus, we were blinded to the 
patient data. Although our control group did not differ significantly 
from the nHPT group in terms of body weight and height, BMI was 
greater (overweight) in the nHPT group. Considering that this could 
confound our laboratory test results, an ANCOVA adjusted for BMI 
was conducted. After adjustment for BMI, significantly greater WC, 
WHR, FPG, total-C, and LDL-C values were observed in the nHPT 
group compared to control group. Higher TG levels were found in the 
nHPT group (non-significant difference vs. controls), but HDL-C lev-
els were comparable between the groups. This suggests that nHPT 
patients are likely to have an unfavorable metabolic profile not only 
because of higher BMI but also due to elevated FPG and cholesterol 
levels.

The selection of the control group retrospectively can be considered 
as a limitation. However, in a prospective study by Yener-Ozturk et al4 

mean BMI values were 31.5 kg/m2 (classified as obese) in the nHPT 
group and 29.5 kg/m2 (classified as overweight) in the control group, 
which are consistent with our findings. Thus, the similarity of our 
control group to that of the aforementioned prospective study sug-
gests that our retrospectively randomized control group represents 
the general population in Turkey. In addition, in a retrospective study 
by Hagström et al3 both pHPT and nHPT groups had a greater mean 
BMI compared to control group, which is in line with our results. 
Taken together, these data suggest that nHPT patients tend to have 
a high BMI.

In our study, patients with nHPT showed greater BMI, WC, and WHR 
than the control subjects. Since the numerator in the WHR is WC, 
increased WHR due to increased WC was an expected finding for 
patients with nHPT. In the study by Yener-Ozturk et al4 although BMI 
values were similar in patient and control groups, mean WC values of 
nHPT and pHPT patients were significantly greater than that of control 
group. The higher mean WC values in nHPT patients than in the con-
trol group as observed in our study is consistent with Yener-Ozturk 
et al’s4 results. In a Swedish cohort study by Ahlström et al19 in 70-year-
old individuals, PTH level was positively correlated with BMI and WC 
in the pHPT group. Similarly, a positive correlation was found between 
PTH and WC in our study, but BMI was not correlated with PTH.

In the METSAR study by Kozan et al14 hypertension and abdominal 
obesity were the most common components found among individu-
als with MetS. In that study, overall frequency of abdominal obesity 
was 36.2% (17.2% in males and 54.8% in females). Likewise, abdomi-
nal obesity was the most common MetS component in our study. 
When we used both NCEP ATP III and Turkish population-specific 
WC cutoff values, the frequency of increased WC was higher in the 
nHPT group than in the control group. Moreover, the prevalence of 
abdominal obesity in both nHPT and control groups was higher than 
that of the Turkish population.

Table 3.  Comparison of Individuals Meeting the NCEP-ATP III 
MetS Diagnostic Criteria Between nHPT and Control Groups

nHPT Control

P
(n = 82) (n = 80)
n % n %

WC, F > 88 cm,
M > 102 cm

Yes 69 84.1 56 70.0 .032
No 13 15.9 24 30.0

TG > 150 mg/dL Yes 36 43.9 25 31.3 .097
No 46 56.1 55 68.8

HDL-C, F < 50 mg/dL,
M < 40 mg/dL

Yes 26 31.7 24 30 .721
No 56 68.3 56 70

BP > 130/85 mm Hg Yes 24 29.3 21 26.3 .668
No 58 70.7 59 73.8

FPG > 110 mg/dL Yes 30 36.6 18 22.5 <.001
No 52 63.4 62 77.5

BP, blood pressure; F, females; FPG, fasting plasma glucose; HDL-C, high-
density lipoprotein cholesterol; M, males; MetS, metabolic syndrome; 
nHPT, normocalcemic hyperparathyroidism; TG, triglyceride; WC, waist 
circumference.

Figure  3.  Numbers and percentages of individuals with 
increased waist circumference in nHPT and control groups. 
*Using the WC cutoff values reported in Turkish Endocrinology 
and Metabolism Society (TEMD) guidelines12 for the Turkish 
population (right). WC, waist circumference.

Figure 4.  Numbers and percentages of individuals with MetS 
in nHPT and control groups. *The MetS presence was 
identified using the WC cutoff values adopted by the NCEP 
ATP III for the NCEP ATP III group (left) and using the Turkish 
population-specific WC cutoff values from Ref. 12 (right). 
MetS, metabolic syndrome; WC, waist circumference; NCEP 
ATP III, National Cholesterol Education Program Adult 
Treatment Panel III.
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In the prevalence studies from Turkey, adult population over the age 
of 18 (mostly 20 years of age) was screened,10,11,14-18 whereas our study 
subjects were in their 50s. This may explain the higher abdominal 
obesity prevalence in our study compared to the reported abdomi-
nal obesity prevalence in Turkey.

Similarly, the TEKHARF study found that the prevalence of abdominal 
obesity and MetS increases with age and reported abdominal obe-
sity prevalence figures of 64.3% for males and 78.7% for females.18 
Additionally, in the same study, it was observed that BMI and WC 
tend to increase until the fifth decade of life (50-59 years of age) 
and decrease thereafter.18 Considering that the majority of our study 
subjects were females and nHPT patients and controls were aged 
50 years or older, the abdominal obesity prevalence rates (84% for 
patients and 70% for control subjects) found using the ATP III WC 
cutoff values indicate a higher WC in the nHPT group compared to 
control group and the Turkish female population in this age group.

Abdominal obesity characterized by increased WC is the major com-
ponent of MetS. Increased insulin resistance and impaired glucose 
metabolism occur in the background of abdominal obesity. Since 
our study had a retrospective design and serum insulin level is not 
measured routinely at our outpatient clinic, Homeostatic Model 
Assessment for Insulin Resistance (HOMA-IR) data were not available, 
and therefore, it is not possible for us to comment on insulin resis-
tance. However, the patient group showed higher mean FPG levels 
compared to the control group. The mean FPG level was found to 
be significantly higher in the nHPT group after adjustment for BMI. 
In our study, 30% of the nHPT patients and 22.5% of the control sub-
jects had an FPG above 110 mg/dL. In addition, a positive correlation 
was observed between PTH level and FPG, suggesting that increased 
PTH is associated with elevated FPG. Mixed results were reported 
for FPG by studies in patients with nHPT. Hagström et  al3 showed 
that although FPG concentrations were significantly higher in nHPT 
patients compared to controls, they were still within the normal ref-
erence range. In Yener-Ozturk et al’s4 study, while increased FPG level 
and higher prevalence of impaired oral glucose tolerance test (OGTT) 
and type 2 diabetes mellitus (DM) were found in nHPT and pHPT 
patients than the control group, HOMA-IR index and HbA1c levels 
were comparable.4 In our study, there were no individuals diagnosed 
with DM among nHPT patients and control subjects. For this reason, 
a comparison for HbA1c could not be made. In former studies, it was 
reported that baseline measurements of FPG, glucose responses to 
OGTT, and HOMA-IR levels did not differ between nHPT population 
and control group, and no deterioration of glucose metabolism was 
observed at follow-up 4 years later. However, the number of nHPT 
patients was very small in these studies.20,21 In 2 other studies, the 
prevalence of impaired fasting glucose (IFG) was similar between 
pHPT patients and nHPT patients.22,23 The heterogeneity of these 
findings may be due to the use of different parameters such as FPG, 
IFG, HOMA-IR, or glycated haemoglobin (HbA1c) to investigate glu-
cose metabolism abnormalities.

We also compared the study groups with respect to another compo-
nent of MetS, namely, systolic and diastolic blood pressures, which 
are frequently used to estimate cardiovascular risk scores. After 
adjusting for BMI on ANCOVA, no significant difference was observed 
between the groups despite greater systolic and diastolic BP val-
ues in the nHPT group. In the current study, 29.3% of nHPT patients 
and 26.3% of controls had a BP above 130/85 mmHg. The PatenT 

(Prevalence, Awareness, Treatment and Control of hypertension in 
Turkey) study reported a hypertension prevalence of 31.8% in the 
Turkish population.24 Accordingly, it can be said that the nHPT group 
did not have an increased frequency of hypertension (HT), since the 
HT prevalence was similar to that of the Turkish population. However, 
the prevalence of HT among control subjects is slightly lower than 
the Turkish HT prevalence. This may be related to the fact that sCa 
levels within normal range and slightly increased PTH levels were not 
large enough to cause HT or that the BP measurement records were 
not standardized.

In the present study, nHPT group showed higher mean TC and LDL-C 
levels than the control group but mean TG and HDL-C levels were 
similar. In the study by Hagström et al3, patients with nHPT showed 
increased TC, LDL, and TG levels and decreased HDL-C than the con-
trol group. These results are consistent with ours, except for TG and 
HDL-C findings.

A number of limitations should be noted for the current study. The 
retrospective design of the study is a major limitation. The patient 
group consisted of a limited number of nHPT patients followed at 
our clinic and the control group was retrospectively selected among 
age- and sex-matched individuals. This might seem questionable. 
However, as mentioned earlier, our control group had similar char-
acteristics to control groups included in previous prospective and 
retrospective studies. Another limitation of our study is that the 
parameters which are known to be subject to measurement bias 
such as WC, WHR, and blood pressure were evaluated retrospectively. 
However, this limitation applies to both patient and control groups.

Our findings are remarkable in the sense that they showed that nHPT 
patients are more likely to have MetS risk factors compared to control 
group. One of the unique aspects of our study is that all comparisons 
were made using the Turkish WC cutoff values, unlike most of other 
Turkish studies on CVD risk factors and MetS which used the ATP III 
or IDF WC cutoff values. With the current study, we aimed to encour-
age the use of Turkish population-specific WC cutoff values in future 
studies by reporting Turkish WC cutoffs.

Conclusion

Although our patient group consisted of patients with nHPT, which 
is considered to pose a lower risk for CV diseases in comparison to 
pHPT, the prevalence of MetS was higher than the control group: 
32.9% using the NCEP ATP III criteria and 34.1% using the WC cut-
off values. These MetS prevalence rates are consistent with those 
reported by studies from Turkey and do not seem to be increased 
in patients with nHPT. However, the percentage of individuals fulfill-
ing the MetS criteria was higher among nHPT patients compared to 
control subjects. This shows that, even in the case of nHPT, which is 
considered to have a milder course, the prevalence of MetS was rela-
tively higher than in the control group. This suggests that nHPT may 
be a risk factor for the development of CV disease by predisposing 
patients to MetS. Further studies are warranted to corroborate these 
findings.
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