


▪ Hypertensive disorders of pregnancy, which include preeclampsia, complicate 2 to 
8% of pregnancies and are estimated to cause 45,000 maternal deaths annually.

▪ These disorders are also associated with an increased risk of preterm birth, the 
leading cause of death among children worldwide.

▪ Therefore, the implementation of effective strategies to prevent hypertensive 
disorders of pregnancy and preterm birth will be essential for countries to reach 
the maternal and child mortality targets of the United Nations Sustainable 
Development Goals by 2030.



Calcium supplementation in pregnancy has been recommended by the World Health 

Organization (WHO) since 2011 to reduce the risk of preeclampsia in populations with 

low dietary calcium intake.

In placebo-controlled trials, high-dose calcium supplementation of at least 

1000 mg per day reduced the risk of preeclampsia by more than half and the risk of 
preterm birth by 24%; the reduction in the risk of preeclampsia appeared to be 
greater in trials that had been conducted in populations with lowcalcium diets.

On the basis of this evidence, the WHO has recommended calcium 

supplementation of 1500 to 2000 mg per day, divided into three doses, taken a few 

hours apart from iron–folic acid supplements.



Trials of low-dose calcium supplementation of less than 1000 mg per day in 

pregnancy, most of which evaluated a single 500-mg calcium supplement per day as 

compared with placebo and have had relatively small sample sizes, have generally 

shown a magnitude of reduction in the risks of preeclampsia and preterm birth 

similar to that seen in the trials of highdose supplementation.



• We conducted two randomized, noninferiority trials to compare the efficacy of 

500 mg of calcium supplementation per day with 1500 mg per day in India and 

Tanzania. 



Methods

We conducted two independent, individually randomized, parallel-group, double-

blind, noninferiority trials of low-dose calcium supplementation as compared with 

high-dose calcium supplementation in nulliparous pregnant women in India and 

Tanzania. The trials were designed to have similar interventions, methods, and 

outcome definitions but were independently powered and were planned to be 

analyzed separately.



Participants were enrolled at health clinics in Bangalore, India, and in Dar es Salaam, 

Tanzania. Participants were adult (≥18 years of age) nulliparous pregnant women who 

were at less than 20 weeks’ gestation (according to the date of the last menstrual 

period), who intended to stay in the trial area until 6 weeks post partum, and who 

provided written informed consent. Women were excluded from enrollment if they 

had a history, signs, or symptoms of nephrolithiasis; had a history of parathyroid 

disorder or had undergone thyroidectomy; or had a disease for which digoxin, 

phenytoin, or tetracycline therapy was indicated.



Interventions

Participants in India and Tanzania were randomly assigned to receive either 500 mg or 

1500 mg of elemental calcium supplementation to be taken orally each day until delivery. 

The 500-mg calcium supplementation group received one tablet that contained 500 mg 

of elemental calcium as calcium carbonate and two placebo tablets each day, and the 

1500-mg calcium supplementation group received three 500-mg tablets each day. In 

India, vitamin D3 is recommended to be taken with calcium supplements, and therefore 

the two groups in the India trial also received 250 IU of vitamin D3 per day. There was 

no vitamin D3 added to the tablets in the Tan zania trial.



❑ Participants had follow-up clinic visits each month during pregnancy, at delivery, and 

at 6 weeks post partum.

❑ The primary efficacy outcomes were preeclampsia and preterm birth. Preeclampsia 

was defined as the meeting of at least one of the following criteria from 20 weeks’ 

gestation to delivery: gestational hypertension and proteinuria among participants 

without chronic hypertension, gestational proteinuria among participants with 

chronic hypertension (superimposed preeclampsia), clinical diagnosis of 

preeclampsia, or the development of preeclampsia with severe features with or 

without proteinuria.



❖ Blood pressure was assessed at each trial visit by means of digital blood-pressure 

monitors. Dipsticks were used to assess the presence of protein in urine samples at 

each pregnancy visit and at delivery.

❖ Preterm birth was defined as a live birth before 37 weeks’ gestation.



Secondary outcomes included gestational hypertension, preeclampsia with severe 

features, pregnancy-related death, fetal death, stillbirth (at ≥28 weeks’ gestation), 

low birth weight (<2500 g), small-for-gestational-age.

and infant death before 42 days of age. Maternal hospitalization (excluding hospitalization 

for delivery) and third-trimester severe anemia (hemoglobin concentration, <7.0 g per 

deciliter) were evaluated as safety outcomes.



All the participants in India and Tanzania received standard-care antenatal and 

postpartum services that were aligned with the country-specific antenatal care 

guidelines. In India, pregnant participants received daily supplements that contained 

5 mg of folic acid during the first trimester and then supplements that contained 60 

mg of elemental iron and 0.4 mg of folic acid during the second and 

third trimesters. In Tanzania, pregnant participants received daily iron–folic acid 

supplements that contained 60 mg of elemental iron and 0.4 mg of folic acid starting 

at the first antenatal care visit.



Results

In the India trial, from November 2018 through February 2022, we screened 

33,449 women and enrolled 11,000 pregnant participants. In the Tanzania trial, 

from March 2019 through March 2022, we screened 45,186 women and 

enrolled 11,000 pregnant participants.





In both trials, most of the pregnant participants were between 18 and 24 years of 

age and had normal blood pressure at baseline. The percentage of the participants 

with a baseline dietary calcium intake of less than 800 mg per day was 

approximately 87% in India and 67% in Tanzania.







Primary Outcomes

In the India trial, the cumulative incidence of preeclampsia was 3.0% in the 500-mg 

group and 3.6% in the 1500-mg group (relative risk, 0.84; 95% confidence interval [CI], 

0.68 to 1.03); in the Tanzania trial, the cumulative incidence of preeclampsia was 3.0% in 

the 500-mg group and 2.7% in the 1500-mg group (relative risk, 1.10; 95% CI, 0.88 to 

1.36) (Table 2). In both trials, the 500-mg dose of calcium was shown to be 

noninferior to the 1500-mg dose with regard to the risk of preeclampsia. In sensitivity 

analyses, there were no between-group differences in the incidence of early-onset 

preeclampsia at less than 34 weeks’ gestation or of preeclampsia onset at less than 37 

weeks’ gestation.



The incidence of preterm birth in the India trial was 11.4% in the 500-mg group and 

12.8% in the 1500-mg group (relative risk, 0.89; 95% CI, 0.80 to 0.98); the incidence in 

the Tanzania trial was 10.4% in the 500-mg group and 9.7% in the 1500-mg group 

(relative risk, 1.07; 95% CI, 0.95 to 1.21). The findings were consistent 

with noninferiority in the India trial but not in the Tanzania trial.Results of the per-

protocol analyses, sensitivity analyses, and analyses with adjustment for potential 

baseline imbalance were similar to the primary analyses in each trial.





Results of the per-protocol analyses, sensitivity analyses, and analyses with 

adjustment for potential baseline imbalance were similar to the primary analyses in 

each trial (Table 2 ). There were no apparent between group differences in the 

incidenc of preterm  birth in post hoc sensitivity analyses that were 

restricted to spontaneous births.



Secondary and Safety Outcomes

Results of the secondary and safety outcomes in the two trials are shown in Table 3. 

There was no evidence favoring the 1500-mg group over the 500-mg group with 

regard to the secondary or safety outcomes in either trial.





Discussion

In two large, randomized trials conducted in India and Tanzania, each of which enrolled 

11,000 nulliparous pregnant participants, the use of lowdose calcium supplementation 

at a dose of 500 mg per day was noninferior to standard high-dose supplementation of 

1500 mg per day with respect to the incidence of preeclampsia. For preterm 

birth, the use of low-dose calcium supplementation was noninferior in the India trial 

but did not show noninferiority in the Tanzania trial. Metaanalyses of data from the two 

trials were consistent, with no material difference between low-dose and high-dose 

supplementation for the primary, secondary, and safety outcomes.



Our two trials showed that low-dose supplementation with 500 mg of calcium per 

day was noninferior to high-dose supplementation for the prevention of 

preeclampsia.



We found that low-dose calcium supplementation was noninferior to high-dose 

supplementation for preterm birth in the India trial; however, this was not the case in 

the Tanzania trial, in which the upper boundary of the confidence interval crossed the 

noninferiority margin. In the Tanzania trial, the risk of preterm birth in the 

1500-mg group was slightly less than predicted in the power calculations, and therefore 

the confidence intervals were somewhat wider than expected.



با تشکر از توجه شما
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