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Abstract

Background

Hypertensive disorders like gestational hypertension and pre-eclampsia remain leading causes of maternal-fetal
complications and deaths. Recent studies indicate that serum levels of calcium and magnesium are key to
vascular function and may contribute to the underlying mechanisms of these pregnancy-related conditions. Our
research investigates the relationship between serum calcium and magnesium concentrations in pregnant
individuals with gestational hypertension or pre-eclampsia.

Materials and Methods

We conducted a retrospective study at a tertiary hospital, reviewing records of 120 pregnant women categorized
into three equal groups: normotensive controls (n=40), gestational hypertension (n=40), and pre-eclampsia
(n=40). Serum calcium and magnesium levels, previously measured via an automated clinical chemistry
analyzer, were extracted from medical records. Data were analyzed using one-way ANOVA and Pearson
correlation to assess links between these electrolytes and hypertension severity.

Results

Pre-eclampsia patients showed markedly reduced mean serum calcium (8.2 = 0.3 mg/dL) versus gestational
hypertension (8.7 + 0.2 mg/dL) and normotensive groups (9.0 £ 0.4 mg/dL) (p<0.05). Magnesium levels
followed a similar trend, being lowest in pre-eclampsia (1.4 £ 0.2 mg/dL), then gestational hypertension (1.6 +
0.2 mg/dL), and highest in controls (1.9 £ 0.3 mg/dL) (p<0.05). Serum calcium and magnesium exhibited a
strong positive correlation (r=0.68, p<0.01).

Conclusion

Reduced levels of serum calcium and magnesium correlate with gestational hypertension and pre-eclampsia,
suggesting these ions may influence disease mechanisms in pregnancy hypertension. Routine assessment and
possible supplementation could aid management. Prospective studies are warranted to confirm causal links and
explore clinical benefits.
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I. Introduction

Hypertensive conditions in pregnancy—such as gestational hypertension and pre-eclampsia—rank
among the top global contributors to maternal and perinatal adverse outcomes. Impacting 5-10% of all
pregnancies, they elevate the likelihood of preterm delivery, intrauterine growth restriction, and long-term
maternal cardiovascular issues (1,2). Pre-eclampsia typically involves new-onset hypertension plus proteinuria
beyond 20 weeks' gestation, in contrast to gestational hypertension, which features high blood pressure alone
without proteinuria (3). Although the precise mechanisms are not fully elucidated, factors like endothelial
injury, oxidative damage, and disrupted vascular tone are thought to be central (4).

Essential electrolytes calcium and magnesium play vital roles in maintaining vascular balance and
controlling blood pressure. Calcium modulates smooth muscle tone in blood vessels and supports endothelial
integrity, whereas magnesium functions as a physiological calcium blocker, fostering vessel relaxation and
curbing inflammatory responses (5,6). Prior investigations have linked lower serum concentrations of these
minerals to heightened risks of pregnancy-associated hypertension and pre-eclampsia (7,8). Low calcium levels
can trigger elevated parathyroid hormone, promoting vessel narrowing and endothelial impairment, while
magnesium shortfall may exacerbate vascular tone and oxidative injury (9,10).

However, evidence on the interplay between serum calcium, magnesium, and pregnancy hypertension
remains inconsistent, owing to differences in cohorts, methods, and study scales. The present study examines
serum calcium and magnesium levels in pregnant women with gestational hypertension and pre-eclampsia to
clarify their involvement in disease pathogenesis. Such findings could inform targeted prevention and treatment
approaches, ultimately mitigating maternal-fetal risks from these hypertensive states.

II. Materials And Methods

Study Design

This retrospective analysis, undertaken after obtaining ethical clearance from the Institutional Ethics
Committee, reviewed medical records over a l-year period at a tertiary care hospital. It examined serum
calcium and magnesium levels in connection with gestational hypertension and pre-eclampsia in pregnant
patients.

Study Sample

A total of 120 pregnant women were identified from records and stratified equally into three groups:
normotensive pregnancies (n=40), gestational hypertension (n=40), and pre-eclampsia (n=40). Inclusion
required singleton pregnancies past 20 weeks' gestation. Patients with prior hypertension, renal conditions,
diabetes, or calcium/magnesium supplementation were excluded.

Data Capture and Laboratory Tests

Fasting venous samples (5 mL) were collected overnight, centrifuged at 3,000 rpm for 10 minutes, and
serum separated for analysis. Calcium and magnesium were quantified using colorimetric methods on an
automated biochemistry analyzer.

Clinical Evaluation

Blood pressure was recorded via standard sphygmomanometer in seated position. Hypertension was
confirmed by systolic >140 mmHg and/or diastolic 290 mmHg on two readings >4 hours apart. Pre-eclampsia
included hypertension plus proteinuria (=300 mg/24 hours) or other organ dysfunction.

Statistical Analysis

SPSS version 26.0 handled the data. Continuous variables used means + SD; categoricals used
frequencies/percentages. One-way ANOVA compared electrolyte levels across groups. Pearson correlation
evaluated electrolyte-hypertension links. A p-value <0.05 denoted significance.

III. Results
Records of 120 pregnant women were analyzed (40 per group: normotensive, gestational hypertension,
pre-eclampsia). Baseline characteristics showed no significant differences across groups except for blood
pressure parameters [Table 1].
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Serum Calcium and Magnesium Concentrations

Pre-eclampsia cases exhibited significantly reduced mean serum calcium and magnesium compared to
gestational hypertension and normotensive groups. Normotensive women showed the highest calcium (9.0 = 0.4
mg/dL), followed by gestational hypertension (8.7 + 0.2 mg/dL) and pre-eclampsia (8.2 + 0.3 mg/dL).
Magnesium displayed a parallel pattern: 1.9 + 0.3 mg/dL (normotensive), 1.6 + 0.2 mg/dL (gestational
hypertension), and 1.4 + 0.2 mg/dL (pre-eclampsia). Group differences reached statistical significance (p<0.05)
[Table 2].

Associations of Serum Electrolytes with Blood Pressure

Serum electrolytes showed inverse relationships with blood pressure metrics. Magnesium exhibited
stronger negative correlations with systolic BP (r = -0.55, p<0.01) and diastolic BP (r = -0.49, p<0.05), while
calcium showed moderate negative correlations with systolic BP (r = -0.52, p<0.01) and diastolic BP (r = -0.47,
p<0.05) [Table 3].

Table 1: Baseline Demographic and
Clinical Characteristics
Characteristic Normotensive Gestational Pre-eclampsia p-
(n=40) HTN (n=40) (n=40) value
Age (years, mean = SD) 26.2+3.8 26.8 +4.0 27.1+3.9 0.58
Gestational age (weeks, mean + SD) 325+42 32.1+4.0 31.8+4.3 0.72
BMI (kg/m?, mean + SD) 23.4+29 23.8+3.1 242 +£3.0 0.41
Primipara, n (%) 18 (45%) 19 (47.5%) 20 (50%) 0.89
Systolic BP (mmHg, mean + SD) 112+38 148 £ 12 162+ 15 <0.001
Diastolic BP (mmHg, mean + SD) 72+6 94 +38 105+ 10 <0.001
Table 2: Comparison of Serum Electrolyte
Levels Across Groups
Group Calcium (mg/dL, Magnesium (mg/dL,
mean * SD) mean * SD)
Normotensive (n=40) 9.0+0.4 1.9+0.3
Gestational Hypertension (n=40) 8.7+0.2 1.6+£0.2
Pre-eclampsia (n=40) 82+03 1.4+0.2
Table 3: Pearson Correlations Between Electrolytes and Blood Pressure
Parameter r value p-value
Magnesium vs. Systolic BP -0.55 <0.01
Magnesium vs. Diastolic BP -0.49 <0.05
Calcium vs. Systolic BP -0.52 <0.01
Calcium vs. Diastolic BP -0.47 <0.05
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IV.Discussion

Pregnancy-associated hypertensive conditions like gestational hypertension and pre-eclampsia
represent major contributors to maternal-perinatal morbidity globally. Exploring how key electrolytes such as
calcium and magnesium influence vascular tone could inform improved prevention and treatment approaches
(1,2). This retrospective analysis of 120 pregnant women revealed markedly lower serum calcium and
magnesium concentrations in gestational hypertension (n=40) and pre-eclampsia (n=40) groups compared to
normotensive controls (n=40), reinforcing evidence that electrolyte imbalances may underlie these disorders'
pathogenesis (3,4).

Calcium serves critical functions in vascular regulation through its effects on smooth muscle
contraction and endothelial signaling. Reduced serum calcium triggers compensatory parathyroid hormone
elevation, which promotes vasoconstriction and hypertension (5,6). Our findings align with this mechanism,
documenting progressive calcium decline from normotensive (9.0+0.4 mg/dL) — gestational hypertension
(8.7£0.2 mg/dL) — pre-eclampsia (8.2+£0.3 mg/dL). The observed negative correlation between calcium and
both systolic (r=-0.52, p<0.01) and diastolic blood pressure (r=-0.47, p<0.05) supports calcium's protective role
against vascular resistance (7,8,9).

As a physiological calcium channel blocker, magnesium facilitates vasodilation by limiting calcium
entry into vascular smooth muscle while counteracting oxidative injury and inflammation (10,11). This study's
magnesium gradient—1.9+0.3 mg/dL (normotensive), 1.6+0.2 mg/dL (gestational hypertension), 1.4+0.2
mg/dL (pre-eclampsia)—mirrors prior reports linking hypomagnesemia to endothelial impairment and elevated
vascular tone in pre-eclampsia (12,13). Stronger magnesium-blood pressure correlations (systolic r=-0.55,
p<0.01; diastolic r=-0.49, p<0.05) suggest it may exert greater influence on hypertensive pathophysiology (14).

These electrolyte deficiencies highlight opportunities for routine monitoring and targeted
supplementation. Calcium supplementation trials demonstrate risk reduction for pre-eclampsia, especially
among low-intake populations (15). Magnesium therapy similarly shows promise for blood pressure control and
endothelial protection during hypertensive pregnancies (16,17). Future prospective studies should validate these
associations and assess supplementation efficacy in similar cohorts.

V. Conclusion

While this retrospective analysis provides valuable insights, certain limitations must be acknowledged.
The sample of 120 patients, though adequate for preliminary observations, remains modest, and the
retrospective nature precludes establishing causality between electrolyte levels and pregnancy hypertension.
Prospective studies with expanded cohorts and longitudinal tracking are essential to confirm these relationships
and evaluate whether calcium and magnesium supplementation could serve as effective preventive interventions
for gestational hypertension and pre-eclampsia.
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