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Carotid, aorta and renal arteries intima-media
thickness in patients with sporadic idiopathic
hypoparathyroidism
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Background: Alteration in homeostasis of calcium, phosphate and parathyroid hormone (PTH) predispose to vascular calcification
that increases the risk of cardiovascular morbidity and mortality. The data on this aspect are scarce in patients with sporadic idiopathic
hypoparathyroidism (SIH). Objective: The aim was to assess the effect of altered calcium, phosphate and PTH homeostasis in
patients with SIH on intima media thickness (IMT), a surrogate marker of increased vascular risk. Methods: In this case—control
study, we measured carotid IMT (CIMT), aortic IMT (AIMT) and renal arteries IMT (RIMT) in 30 consecutive patients with SIH, and
compared with healthy subjects. IMT was measured by ultrasound by a single operator blinded to subject’s details. Results: CIMT,
AIMT, RIMT values in patients with SIH were significantly more than healthy subjects (0.60 + 0.08 mm vs. 0.52 + 0.09 mm, P=0.001;
0.73 = 0.09 mm vs. 0.65 + 0.10, P = 0.004; and 0.34 + 0.04 mm vs. 0.30 + 0.05, P = 0.003, respectively). Clinical or biochemical
parameters did not correlate with CIMT, AIMT and RIMT in patients with SIH. Conclusion: The vascular risk is increased in patients
with SIH as assessed by CIMT, AIMT, and RIMT.
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INTRODUCTION

Cardiovascular disease is now the leading cause of death
wortldwide."! Early disease detection continues to be the
bedrock of most preventative strategies. Changes in calcium,
phosphate and parathyroid hormone (PTH) homeostasis is
a predisposing factor for vascular calcification and increases
the risk of cardiovascular disease.** Plethora of literature
is available for abnormal calcium homeostasis, relative
hypoparathyroidism, increased vascular calcification and
its correlation with increased cardiovascular events, but
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are mainly in relation to end-stage renal disease patients.”*

The same relationship in patients with sporadic idiopathic
hypoparathyroidism (SIH) remains unexplored. An
earlier pilot study by us had found an increase in carotid
intima-media thickness (CIMT) (surrogate marker for
increase cardiovascular risk) in patients with STH.")

Since the publication of our previous study, there has been
much renowned interest regarding calcium supplements and
cardiovascular risk. European Prospective Investigation into
Cancer and nutrition (EPIC) study reported increased risk of
myocardial infarction with the use of calcium supplements.!"”
Though, the relationship remains controversial, and is not
universally agreed upon, there is still need of further studies
to explore it."!! The patients with SIH are on long-term
calcium supplementations, understanding of this relationship
in them may provide new insights in this field.

With this aim, we undertook this study evaluating patients
with SIH with aortic IMT (AIMT) and renal IMT (RIMT)

Corresponding Author: Dr. Mahesh Prakash, Department of Radiodiagnosis, Post Graduate Institute of Medical Education and Research,

Chandigarh, India. E-mail: image73@gmail.com
*These authors contributed equally to this work

Indian Journal of Endocrinology and Metabolism / Mar-Apr 2015 / Vol 19 | Issue 2



Meena, et al.: Intima-media thickness in hypoparathyroidism

in addition to CIMT as surrogate markers of cardiovascular
risk.

METHODS

Patient selection

The study comprised of 30 consecutive patients with SITH
attending the endocrine clinic of a tertiary care hospital,
from July 2011 to November 2013. Age and sex-matched
equal number of healthy individuals were taken as control.
Our study was approved by the institutional Ethics
Committee. Written informed consent was taken from
each subject.

The diagnosis of SIH was based on hypocalcemia and
hyperphosphatemia associated with low or low-normal
PTH level. Patients with a history of postoperative
hypoparathyroidism or autoimmune polyendocrinopathy
syndromes were excluded. Subjects with a history of
smoking or any other chronic illness, including hypertension,
diabetes, dyslipidemia, obesity, deranged renal function, any
patient on antiepileptic drugs were excluded.

Office blood pressure was measured in sitting the posture
after 15-20 min of restin right arm twice and mean of two
was taken for calculation. Blood samples were collected in
fasting status prior to any medications between 800 and
900 h by venepuncture from the antecubital fossa (without
tourniquet application) by technician. Blood samples
for estimation of PTH were centrifuged immediately
and processed, and stored at minus 20°C in cases of the
anticipated delay in processing, till the time of analysis.

Laboratory methods

Serum PTH (reference range [RR], 15-65 pg/mL) was
measured by chemiluminescence assay using commercially
available kits (DiaSorin Inc., Stillwater, MN) and rest of
biochemical parameters corrected serum calcium (RR,
8.6-10.2mg/dL), inorganic phosphate (RR, 2.7-4.5 mg/dL),
serum albumin (RR, 3.4-4.8 g/1), alkaline phosphatase (RR,
40-129 1U/L), and total cholesterol (RR, 150-200 mg/dL),
triglyceride 50-200 mg/dL, high-density lipoprotein
cholesterol (35-55 mg/dL), low-density lipoprotein
cholesterol (30-100 mg/dL), were measured by auto
analyzer (Roche diagnostics, Modular P 800).

Carotid, aortic, renal intima-media thickness measurement
Carotid intima-media thickness, AIMT and RIMT were
measutred by a single trained operator who was blinded
to the clinical characteristics of the participants. The
procedure was performed using Philips high definition
imaging 11, system with a linear transducer of 3—12 MHz
for all subjects.

Intima-media thickness is defined as the distance from the
leading edge of first echogenic line to that of the second
line. The first line represents the lumen-intima interface, and
the second line represents the collagen-containing upper
layer of the adventitia. The common carotid artery (CCA)
was scanned on both sides with the participant lying supine,
the head directed away from the side of interest, and the
neck extended slightly. The transducer was manipulated
so that the near and far walls of the CCA become parallel
to the transducer footprint, and the lumen diameter is
maximized in the longitudinal plane. Two measurements
were obtained on each side at 0.5 cm intervals along
the CCA moving proximally starting at 1.0 cm from the
carotid bulb. The measurements were made on still images
obtained during the sonographic evaluation. The CIMT
was reported as the average IMT of right and left common
carotid arteries [Figure la]. The carotid plaques were
excluded while measuring CIMT. For AIMT, the abdominal
aorta was scanned in transverse and longitudinally in the
entire extent. Two measurements at 0.5 cm interval were
obtained moving proximally [Figure 1b] and mean was
calculated. IMT of renal arteries was measured just near
their origin. The RIMT was reported as the average IMT
of right and left renal arteries. The reproducibility of IMT
measurement is reported from 0.89 to 0.97 (rvalue).

Statistical analysis

Sample size

The sample size was calculated to detect a difference of
0.04 mm in the intima thickness with the standard deviation
of 0.05. Twenty-five in each group were sufficient to detect
this difference allowing an alpha error of 0.05. This number
powers the study to 80%. Based upon the results obtained
the minimum power of this study to detect a meaningful
difference is 87% as the sample used is 30 in each group.

The statistical analysis was carried out using Statistical
Package for the Social Sciences-16 (SPSS, Chicago, IL, USA).
Normality of data was checked by Kolmogorov-Smirnov
test. For normally distributed data means were compared
using an independent ~test for two groups. For skewed data

Figure 1: Longitudinal gray scale ultrasound images of carotid (a) and
aorta (b) the method of measuring intima media thickening in the cases
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Mann—Whitney test was applied. Categorical variables were
described as frequencies and proportions. Proportions were
compared using Chi-square. Pearson’s correlation was used
to correlate clinical and biochemical variables with CIMT,
AIMT and RIMT in ISH and control group. All statistical
tests were two-sided and performed at a significance level
of P < 0.05. The data are presented as mean * standard
deviation unless otherwise specified.

REsuLTts

Baseline characteristic of study population

Thirty subjects (12 men) with SIH and an equal number
of age and sex-matched healthy subjects were included in
this study. The mean age of patients included in our study
was 30.5 = 5.8 years (range 20—40 years) whereas age of
healthy controls was 31.3 & 5.6 years (range 21—40 years).
Baseline characteristic of two groups is shown in Table 1.

The mean total serum calcium, Intact PTH (iPTH) levels
were significantly lower and value of serum phosphate
levels significantly higher in patients with SIH than in
controls [Table 1].

Carotid, aorta and renal intima-media thickness among
study population

Carotid intima media thickness, AIMT and RIMT
values were higher in patients with SIH than
controls (CIMT-0.60 £ 0.08 mm vs. 0.52 £ 0.09,
P = 0.001; AIMT-0.73 £ 0.09 vs. 0.65 £ 0.10, P = 0.004;
RIMT-0.34 + 0.04 vs. 0.30 + 0.05, P = 0.003) [Figure 2]. No
significant correlation was observed between biochemical
and IMT parameters [Table 2]. No significant correlation was
observed with other cardiovascular risk factors [Table 2].
There was strong correlation of CIMT with RIMT and
AIMT.
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Figure 2: Distribution of mean carotid, aortic and renal intima-media
thickness in the study participants

o

DiscussioN

We found higher IMT, measured at carotid, aorta and
renal arteries in patients with SIH compared to age and
gender matched controls. Interesting, we did not found
any correlation of biochemical parameters (serum calcium,
phosphate, calcium-phosphate product and PTH) with any
of the measured IMT.

Table 1: Baseline characteristic of the study participants

Variables Mean+SD P
Cases Controls

Age (years) 30.5+5.8 31.3£5.6 0.55
BMI (kg/m?) 23.0£2.2 22.9+2.6 0.83
iPTH (pg/ml) 7.4£3.9 18.65.7 <0.001
Albumin corrected serum 6.7+1.0 8.6+0.5 <0.001
calcium (mg/dL)

Serum phosphorus (mg/dL) 6.1£1.5 3.2£1.3 <0.001
TC (mg/dL) 171.6+22.7 167.8£19.3 0.48
HDL-C (mg/dL) 45.117.9 47.8+7.7 0.19
LDL-C (mg/dL) 95.8+17.4 88.70+19.88 0.41

FPG (mg/dL) 95.2+14.7 95.0+13.6 0.96
Calciumxphosphate product 40.7+11.4 27.2+12.7 <0.001
CIMT (mm) 0.60+0.09 0.52+0.09 0.001
AIMT (mm) 0.73+0.09 0.65+0.10 0.004
RIMT (mm) 0.34+0.04 0.30+0.05 0.003

CIMT: Carotid intima media thickness, AIMT: Aortic intima media thickness,
RIMT: Renal intima media thickness, FPG: Fasting plasma glucose, TC: Total
cholesterol, HDL-C: High density lipoprotein cholesterol, LDL-C: Low density
lipoprotein cholesterol, TG: Triglyceride, BMI: Body mass index, DBP: Diastolic
blood pressure, SBP: Systolic blood pressure, iPTH: Intact parathyroid hormone,
SD: Standard deviation

Table 2: Correlations between intima media thickness
measured at different sites with clinical, biochemical
parameters and between them in cases

Parameter Correlation Correlation Correlation
with CIMT  with AIMT  with RIMT
Age 0.03 0.16 0.08
BMI 0.10 —-0.04 0.09
SBP 0.20 0.30 0.29
DBP 0.04 -0.30 -0.13
iPTH 0.01 0.11 0.21
Serum calcium 0.20 -0.11 —-0.31
Serum phosphorus 0.07 0.17 -0.10
FPG 0.14 0.17 0.24
25 (OH) Vitamin D3 0.10 0.12 -0.27
TC 0.04 0.23 -0.08
HDL-C -0.02 -0.02 -0.05
LDL-C 0.15 0.35% 0.10
TG 0.17 0.02 -0.23
Calcium phosphate product 0.18 0.09 -0.28
CIMT - 0.56** 0.54*
AIMT 0.64** - 0.00@
RIMT 0.36** 0.27 -

**P<0.001, $P=0.05, *P=0.003, @®P=0.03. In other correlations, the P value is
nonsignificant with value >0.05. CIMT: Carotid intima media thickness, AIMT: Aortic
intima media thickness, RIMT: Renal intima media thickness, FPG: Fasting plasma
glucose, TC: Total cholesterol, HDL-C: High density lipoprotein cholesterol,
LDL-C: Low density lipoprotein cholesterol, TG: Triglyceride, BMI: Body mass index,
DBP: Diastolic blood pressure, SBP: Systolic blood pressure, 25 (OH): 25-hydroxy,
iPTH: Intact parathyroid hormone
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There is no previous data for cardiovascular risk in patients
with SIH, and itis difficult to put our findings in the context
with others. The concept of relative hypoparathyroidism
and increased cardiovascular risk has been previously
explored in patients with renal failure.l'”” In patients on
dialysis, hyperphosphatemia is an independent risk factor
for cardiovascular disease.l’! Contratily, both high as well
as low calcium and PTH levels have been associated with
increased cardiovascular mortality.>'*""l However, the
similar biochemical profile of high phosphate, low calcium
level and low PTH levels did not account for increased
cardiovascular risk in our study.

Another possible parameter that could account for this risk
is calcium and vitamin D supplementation. The patients with
SIH are long-term calcium and Vitamin D supplementation.
In meta-analyses of three placebo-controlled trials,
calcium and vitamin D increased the risk of myocardial
infarction (relative risk 1.21 [95% confidence interval (CI)
1.01-1.44], P = 0.04), stroke (1.20 [1.00-1.43], P = 0.05), and
the composite of myocardial infarction or stroke (1.16 [1.02—
1.32], P = 0.02).1" Thereafter EPIC-Heidelberg study
reported data from 23,980 individuals aged 35-64 years and
free of major cardiovascular disease events at recruitment.
After an average follow-up time of 11 years, the authors
observed that users of calcium supplements had a statistically
significantly increased myocardial infarction risk (hazard
ratio = 1.86; 95%CI: 1.17-2.96)."" The study further
concluded that increasing calcium intake from diet might
not confer significant cardiovascular benefits, while calcium
supplements, which might raise myocardial infarction
risk. On the other side of it, the recent meta-analysis
found that calcium supplementation with or without
vitamin D increase coronary heart disease or all-cause
mortality risk in elderly women. Five trials contributed
coronary heart disease events with pooled relative RR
of 1.02 (95% CI, 0.96-1.09; P = 0.51), which was not
significant.” The hypothesis of calcium supplementation
and increased cardiovascular risk is a debated one with little
evidence existing for plausible biological mechanisms to
link calcium supplement use with adverse cardiovascular
outcomes.'”! More evidence will open the gates of better
understanding.

Though, omission or decrease in calcium supplements
may not be a viable option in patients with SIH, but with
promising role of PTH in these patients, it may prove a
suitable alternative,'”!in case strong evidence generated from
future studies establishes the plausible mechanism between
calcium supplementation and increased cardiovascular risk.

The strength of this study is that, it will help in expanding
the horizon of understanding of altered mineral metabolism

and its relationship with cardiovascular risk. SIH being
a rare entity, this study gets weakened by the smaller
number of recruited subjects. The utility of only IMT,
in the absence of other biochemical or imaging markers
of increased cardiovascular risk could be seen as another
potential weakness of this study.

To conclude, this study conveys the message that IMT
measurement at various sites is higher in patients with SIH.
Hence, these patients should actually be followed up over
a prolonged period whether this actually translates into
increased cardiovascular events.
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