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Introduction: Hypertension and diabetes are two common diseases and they affect
the same major target organs.

Olyjectives: In this study, we sought to investigate the probable association of serum
calcium with levels of systolic and blood pressure in a group of type 2 diabetic
(T2D) patients.

Patients and Methods: A total of 60 patients with T2D were enrolled to the study.
To determine serum creatinine, calcium and hemoglobin Alc (HbAlc), venous
blood samples were obtained in the fasting state.

Results: Among 60 participants, 56.7% were female. Mean of ages was 5718.3
years. Mean of systolic and diastolic blood pressure were 133113 mmHg and
84%7.4 mmHg, respectively. Mean of serum calcium was 9.0£0.4 mg/dl. In this
study, there was no significant difference of serum calcium and HbAlc between
males and females. A significant inverse correlation of serum calcium with level
of diastolic blood pressure (r= -0.261, p=0.046) was seen (adjusted for duration
of diabetes). Moreover, a negative correlation of systolic blood pressure with
level of serum calcium was existed, however, this correlation was not significant
(r=-0.232, p=0.080) [adjusted for duration of diabetes].

Conclusions: We found a significant inverse correlation of serum calcium with level
of diastolic blood pressure. We propose to more attention to serum calcium dur-
ing the treatment of hypertension in diabetic patients.

Implication for health policy/ practice/ research/ medical education:
A significant inverse correlation of serum calcium with level of diastolic blood pressure in a group of diabetic
patients in our study, imply to more attention to serum calcium during the treatment of hypertension in dia-

betic patients.

Please cite this paper as: Behradmanesh S, Nasri H. Association of serum calcium with level of blood
pressure in type 2 diabetic patients. ] Nephropathology. 2013; 2(4): 254-257, DOI: 10.12860/JNP.2013.40

*Corresponding anthor: Prof. Hamid Nasti, Department of Nephrology, Division of Nephropathology, Isfahan University of
Medical Sciences, Isfahan, Iran. Tel: +98 311 220 8081, Fax: +98 311 223 5043, E-mail: hamidnasti@med.mui.ac.ir

icle

1 Art

Or




1. Background

ypertension and diabetes are two com-
H mon diseases, which affect the kidneys

(1). The combined presence of hyper-
tension and diabetes concomitantly accelerates
the decrease in kidney function, and also the de-
velopment of diabetic kidney disease (1,2). The
estimated prevalence of high blood pressure in
adults with diabetes is about 20—60%, which is
1.5-3 times higher than that in age-matched in-
dividuals without diabetes (1,2). Hypertension
may be present when type 2 diabetes (T2D) is
diagnosed or may predate the onset of increas-
ing blood sugar (2). T2D is frequently accompa-
nied by advanced age or obesity, both of which
increase the risk of hypertension. In addition,
uncontrolled hypertension increases the risk of
nephropathy (1,2). Hypertensive disease is asso-
ciated with various abnormalities of calcium me-
tabolism. Although, the relation of these abnor-
malities to the hypertension is remained unclear.
Indeed, various data suggested a linkage between
the regulation of calcium metabolism, renin sys-
tem activity, and blood pressure in hypertension
(3,4). It is possible that, alterations in extracellular
calcium levels may influence intracellular calcium
levels and possibly play an important role in the

pathogenesis of essential hypertension (3-5).

2. Objectives

In this study we sought to investigate the
probable association of serum calcium with lev-
els of systolic and blood pressure in a group of

type 2 diabetic (T2D) patients.

3. Patients and Methods

A cross-sectional analytical study was carried
out among 60 patients (male and female) with

T2D. Patients were between 41 and 81 years of
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age. Their body weight was stable for at least 3
months before the study. Anthropometric mea-
surements were obtained including height weight,
and body mass index (BMI) which was calculated
in kilograms per square meter (6). The diagnosis
of hypertension in people with diabetes was made
if the mean of two readings on at least two clinic
visits was = 130/80 mmHg, The readings should
be verified in the contralateral arm (7). Resting
systolic blood pressures and fifth phase diastolic
blood pressures were measured three times, while
the subjects were seated, and the second and
third measurements were averaged (7). Patients’
history, current medications, insulin doses, tobac-
co use and family medical history were obtained.
Venous blood samples were obtained in the fast-
ing state for determinations of serum creatinine,
calcium and hemoglobin Alc (HbAlc) [reference
range 4-6%)].Results were expressed as meant
SD and were considered as statistically significant
when two-sided P<0.05. Independent-samples
T test was used for comparison the variables be-
tween male and female. For correlations, partial
correlation test was calculated. Exclusion criteria
were cigarette smoking, taking calcium or vitamin
D supplements. Also, patients who were under
treatments of antithypertensive drugs, or drugs
which affects the calcium or vitamin D metabo-

lism, were excluded from the study.

4. Results

Of 60 participants, 56.7% were female. Mean
of age was 57%8.3 years. Mean of diabetic du-
ration was 9.2 4.9 years. Mean of HbAlc
was 7.4%£1.0%. Mean of serum creatinine was
0.98%0.22 mg/dl. Mean of serum calcium was
9.0£0.4 mg/dl. Mean of systolic and diastolic
blood pressure was 133113 mmHg and 84+7.4
mmHg, respectively. Table 1, summarizes the pa-

tients data. In this study, there was no significant
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difference of serum calcium and HbAlc between
males or females. Similarly, no significant differ-
ence of systolic or diastolic pressure between
males and females was observed. A significant
inverse correlation of serum calcium with level
of diastolic blood pressure (r= -0.261, p=0.046)
was seen (adjusted for duration of diabetes). In
addition, a negative correlation of systolic blood
pressure with level of serum calcium was ob-
served, however, this correlation was not signifi-
cant (r= -0.232, p=0.080) [adjusted for duration
of diabetes].

5. Discussion

Diabetes and hypertension are well-known
risk factors for cardiovascular mortality (1-3). Ac-
cumulating evidence has also shown that there is
a close relationship between diabetes and hyper-
tension (2-4). The prevalence of hypertension in
patients with T2DM is known to be 1.5-3 times
higher than in the age-matched non diabetic pop-
ulation. Also, patients with hypertension are at
a two to three times higher risk for developing
diabetes than those with normal blood pressure
(2-5). Hypertension is multi-factorial disorders
in which various physiological mechanisms par-
ticipate to elevate blood pressure (1-5). Various
hypotheses were proposed about the possible

mechanisms underlying hypertension including

Table 1. The results of variables in type 2 diabetic patients

disturbances in serum electrolytes and water bal-
ance. One of the physiologically important ions
in the serum is calcium (3-5). It is possible that,
the alterations in extracellular calcium levels may
influence intracellular calcium levels and possi-
bly play a role in the pathogenesis of essential
hypertension (5-8). In agreement with our find-
ing, Reichel et al. in a study on essential hyper-
tensive patients, measured parameters of calcium
metabolism in groups of untreated male subjects
with elevated diastolic blood pressure and age-
matched male subjects with low diastolic blood
pressure. They found that, individuals with high
diastolic blood pressure had significantly lower
total serum calcium (9). Similarly, Touyz et al.
studied serum magnesium, calcium, sodium and
potassium, and erythrocyte magnesium, sodium
and potassium levels in hypertensive subjects.
They showed a significant decrease in serum cal-
cium in the hypertensive subjects. A significant
inverse correlation was found between serum cal-
cium and blood pressure (5). Accordingly, Sudha-
kar et al. studied serum calcium in 117 subjects
with essential hypertension and their 77 first-
degree relatives. Interestingly, the results showed
that serum calcium levels were significantly de-
creased in both males and females with essential
hypertension and their first-degree relatives when

compared with the normotensive controls (10).

BMI (kg/m?) 20.06

41.4 299+4

Systolic BP (mmHg) 110

170 133 +13

Serum creatinine (mg/dl) 0.7

1.9 0.98 £ 0.22

Proteinuria (mg/day) 150

1170 389 +223

BP, Blood pressure; BMI, Body Mass Index
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To assess the correlation between plasma and in-
tracellular Ca2+ in normotensive and hyperten-
sive subjects, Fu et al. conducted a study on 55
patients with essential hypertension and 32 nor-
motensive controls. They found that, hyperten-
sive group consistently demonstrated significant-
ly lower plasma Ca2+ and higher cytosolic Ca2+
levels when compared with those in normoten-
sive group. They concluded that, patients with es-
sential hypertension have widespread depression
of Ca(2+)-ATPase activity with plasma Ca2+ de-
pletion and cytosolic Ca2+ overload, which may
reflect an underlying membrane abnormality in
essential hypertension. The cellular abnormalities
may be related to the defective transport mecha-
nisms that in turn may be aggravated by plasma
Ca2+ depletion (4). Few data published regard-
ing the association of serum calcium and blood
pressure in diabetic patients, and to the best of
our knowledge this is the first study regarding
calcium and blood pressure in T2D patients. We
found a significant inverse correlation of serum
calcium with levels of diastolic blood pressure.
Thus, we propose to more attention to serum
calcium during the treatment of hypertension in

diabetic patients.

Authors’ contributions
Main draft write up and editing by HN. SB de-

signed and performed the research.

Conflict of interest

The authors declared no competing interests.

Financial support

This study was funded by Shahrekord University
of Medical Sciences (grant# 898).

References

www.nephropathol.com

Calcium and blood pressure in diabetics

1. Simonson DC. Etiology and prevalence of hypertension
in diabetic patients. Diabetes Care. 1988; 11(10):821-7.

2. Arauz-Pacheco C, Parrott MA, Raskin P. The treatment
of hypertension in adult patients with diabetes. Diabetes
Care. 2002; 25(1):134-47.

3. Adler Al, Stratton IM, Neil HA, Yudkin JS, Matthews
DR, Cull CA,et al. Association of systolic blood pressure
with macrovascular and microvascular complications of
type 2 diabetes (UKPDS 306): prospective observational
study. BM]J. 2000 Aug 12;321(7258):412-9.

4. FuY, Wang S, Lu Z, Li H, Li S.Erythrocyte and plasma
Ca2+, Mg2+ and cell membrane adenosine triphosphatase
activity in patients with essential hypertension. Chin Med ]
(Engl). 1998; 111(2):147-9.

5. Touyz RM, Milne FJ, Seftel HC, Reinach SG.Magnesium,
calcium, sodium and potassium status in normotensive and
hypertensive Johannesburg residents. S Afr Med J. 1987
Sep 19; 72(6):377-81.

6. Baradaran A, Behradmanesh S, Nasti H.Association of
body mass index and serum vitamin D level in healthy Ira-
nian adolescents. Endokrynol Pol. 2012; 63(1):29-33.

7. Chobanian AV, Bakris GIL., Black HR, Cushman WC,
Green LA, Izzo JL Jret al.Seventh report of the Joint Na-
tional Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure. Hypertension.
2003; 42(6):1206-52.

8. Hazari MA, Arifuddin MS, Muzzakar S, Reddy VD.Serum
calcium level in hypertension N Am ] Med Sci. 2012;
4(11):569-72.

9. Reichel H, Liebethal R, Hense HW, Schmidt-Gayke H,
Ritz E. Disturbed calcium metabolism in subjects with ele-
vated diastolic blood pressure. Clin Investig. 1992; 70:748—
51.

10. Sudhakar K, Sujatha M, Babu SR, Padmavathi P, Reddy
PP.Serum calcium levels in patients with essential hyperten-
sion and their first degree relatives. Indian | Clin Biochem.

2004; 19(1):21-3.

Journal of Nephropathology, Vol 2, No 4, October 2013 257



