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ABSTRACT

Background: The aetiology of pre-eclampsia (PE) remains poorly
understood. An increase in inflammatory mediators produced by the
placenta may be a potential causative mechanism. However, studies
regarding the efficacy of Vitamin D (Vit D) supplementation in reducing
PE risk are inconclusive. Objectives: Evaluation of the effect of Vit
D supplementation on the incidence of PE, and determination of the
optimal supplementation strategy. Methodology: Four databases were
searched, according to the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) of papers (2013 to 2023). Eligible
studies were randomised controlled trials (RCTs) that examined the
effects of Vit D supplementation on the incidence of PE and maternal and
infant outcomes referring to birth weight, preterm delivery, Caesarean
(C-) section and 25(0H)-D levels. Results: In total, six RCTs with a
total sample size of 762 pregnant women were included. Prenatal Vit D
supplementation was associated with a non-significant decrease in PE
risk, birth weight (BW), preterm delivery, C-section and 25(0H)-D levels
(46.11+7421 nmol/l1 vs 80+51.53 nmol/l. P=0.143). No major side effects
were reported. Conclusion: Vit D supplementation during pregnancy is
a potential safe intervention strategy for preventing pre-eclampsia. More
RCTs are needed to determine the optimal strategy (population-specific

dose recommendations and timing).

Keywords: Pre-eclampsia, Vitamin D, Pregnancy, Birth Weight, Preterm

Delivery, Caesarean Section.
LIST OF ABBREVIATIONS

PE: Pre-eclampsia; Vit D: Vitamin D; C-section: Caesarean Section; PD:
Pre-term Delivery; BW: Birth Weight; IG: Intervention Group; CG: Control
Group; Vit D3: Cholecalciferol; RCT: Randomised Controlled Trial; 250HD:
25-Hydroxyvitamin D.

INTRODUCTION

In recent years, vitamin D has attracted increasing scientific attention
(Yang et al., 2019). Vit D is a fat-soluble seco-sterol vitamin synthesised
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in the skin through exposure to sunlight or acquired through
dietary sources such as cod, olive oil, salmon, and mushrooms
[1].

Traditionally, Vit D is known to affect bone metabolism
and mineral balance, as well as an anti-proliferative and
immunomodulatory effects unrelated to its skeletal regulator
activity, in addition to its possible impacts on Metabolic and
Cardiovascular Outcomes [2,3].

Insufficiency and deficiency of maternal Vit D have been
recognised as public health concerns for many years. Based
on a systematic review conducted in 2016, a substantial
number of pregnant women and newborns were found to
suffer from Vit D deficiency across five global regions [4].
To date, there is no precise definition of Vit D deficiency
during pregnancy as determined by 25-hydroxyvitamin D
concentrations, with no universal Vit D prophylactic dosage

[2].

Although Vit D concentrations in blood during pregnancy
have been associated with pregnancy complicated, such as
preterm birth and Pre-Eclampsia [5], a limited attention has

been focused on the role of Vit D in pregnancy complications.
Pre-eclampsia

Pre-eclampsia (PE) is a disorder characterised by pregnancy-
induced high blood pressure (blood pressure equal to or
less than 140 mmHg systolic or 90 mmHg diastolic) in two

separate instances [6].

Globally, PE is diagnosed in an estimated 4 million women,
resulting in the deaths of more than 70,000 women and
500,000 infants [7].

There are numerous risk factors related to PE [8]. The
aetiology of PE remains poorly understood [9]. Mechanisms
involve multiple processes, including immunological
processes [10]. There is a strong correlation between
PE and genetic variations associated with inflammation,
thrombophilia, oxidative stress, and the renin- angiotensin

system [11].

The management of PE is currently focused on targeting
different aspects of PE pathogenesis [12]. However, according
to the National Health Service (NHS), the only definitive PE
treatment is placenta delivery, which may induce preterm

labour and cause several newborn complications [13].

Most risk factors for PE are uncontrollable; however dietary
factors have been found to protect against PE [14] suggesting

that diet may be a factor that mothers can influence.

A systematic review investigated the association between
Vit D potential role of in the causation and prevention of
PE. They reported a relationship between Vit D level and
PE; however, the included studies did not demonstrate a
statistically significant independent association between Vit
D and the risk of PE [15].

Another systematic review and meta-analysis by Fogacci et
al. [16] examined Vit D plus probiotic supplementation on
the risk of PE, both concluding that Vit D supplementation
was useful in preventing PE occurrence, but also indicating
the importance of further reviews as well as studies to
examine the impact of Vit D specifically.

Since no previous review was identified that examined the
effectiveness of Vit D (without being combined with multiple
nutrients), this paper has assessed the efficacy and safety
of Vit D supplementation on PE incidence, investigated the
ideal timing to introduce the supplements and its effect on
maternal and infant outcomes (including birth weight, term,

preterm delivery and C-section).
METHODOLOGY

The review followed the Reporting Elements for Systematic
Reviews and Meta- Analyses (PRISMA 2015) guidelines [17].

Two reviewers independently conducted a comprehensive
and systematic search of the scientific literature through
electronic medical databases Web of Science and Embase
(Ovid), to find relevant studies regarding the efficacy and
safety of Vit D supplementations in reducing the PE incidence
rate from June 2013 until July 2023. The PICO framework
was used to perform the search strategy, as illustrated in

Table 1, by employing the following key terms:

1) “Pre-Eclampsia”’[Mesh] OR “Preeclampsia”

2) “Vitamin D”[Mesh]) OR “Cholecalciferol”’[Mesh]) OR
“1,25-dihydroxyvitamin D” [Supplementary Concept])

3) “Pregnant Women”[Mesh] OR “Pregnancy”[Mesh]
4) “Premature Birth”[Mesh] OR “Infant,

Premature”[Mesh]) AND “Infant, Low Birth Weight”[Mesh]
AND “Safety”[Mesh])

5) “Randomized Controlled Trial” [Publication Type])
OR “Controlled Clinical Trial” [Publication Type] OR “Clinical
Trials as Topic”[Mesh]

6) #1 and #2 OR #2 and #3
7) 7- #5 and #6
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Table 1. PICOS framework for article selection

Participants Pregnant Women

Intervention Vitamin D supplementation

Comparison Control group
Primary: reduce the incidence rate of preeclampsia and determine the ideal timing strategy

Outcomes
Secondary: infant health outcomes including birth weight, preterm birth and delivery, and safety of the supplements
Randomised Control Trials (RCTs).

Study design

Open-label RCTs

Outcome measures

The primary outcome was to investigate the effectiveness
of Vit D supplementation in reducing the incidence rate of
preeclampsia and to identify the best strategy in the timing
of supplementation. The secondary outcomes were the
infant health outcomes, including birth weight, preterm birth
C-section delivery, safety of the supplements for pregnant

women and change in 25(0H)-D serum levels.

Selection criteria

Relevant articles published in the last ten years between
2013 and 2023 were deemed eligible for this review. The
search was restricted to full-access English- language
articles. Table 2 presents the inclusion and exclusion criteria

along with their rationale.

Table 2. The inclusion and exclusion criteria with rationale

Inclusion criteria

Exclusion Criteria

Rationale

To ensure an up-to-date review

To prevent incorrect data interpretation

To guarantee sufficient analysis and interpretation
of the data

Worldwide, preeclampsia is the most common
cause of maternal and neonatal mortality [18]

RCTs are the gold standard tool to assess the
efficacy of a dietary intervention

To evaluate the effect of Vit D exclusively

Publication 2013 - 2023 <2013
Date
Language English Non-English language
]ourr_lal . Kol ‘.Nith fu.l laccess Articles with restricted access
Publication Peer-reviewed journals
Location Universal -

RCTs (blinded or not Not RCTs such as observational
Study Design blinded) Open-label RCTs  studies or open-label trials that

with control group lacked a control group

. VieD supplements mn Vit D combination with other
Intervention comparison to a control di . .
ietary interventions

group
Target
Population Pregnant women -
Primary Reduce the incidence . .
Outcomes rate of PE Not assessing the main outcome

To explore Vit D effectiveness in reducing the
occurrence of PE and how it would affect other
maternal and neonatal health outcomes

To accomplish the purpose of the current review

Relevant data from the eligible studies were recorded
on pre-established abstract sheets, and the information
was organised using standard forms. The extracted data
consisted of general information regarding the studies
and participants’ characteristics, including the first author,
publication year, location, population, sample size, and
mean age, in addition to the methodology, eligibility criteria,

intervention, assessment, and primary outcomes of trials

(presented as mean and standard deviation [SD] or change
between pre-intervention and post-intervention, or as

reported in studies, and P-value) (refer to Tables 3).

In this review the available data didn’t allow meta-analysis
to be conducted, however, an independent t-test was
performed using SPSS software (version 29). Categorical
data was analysed by frequencies and percentages. A P-value
< 0.05 was defined as statistically significant.
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Quality assessment and risk of bias

The assessment of the methodological quality of the selected
RCTs was conducted according to the risk of bias criteria
outlined in the Cochrane Collaboration’s tool for evaluating
the risk of bias in randomised trials [19]. Figure 2 shows the
summary of risk-of-bias of the included studies. Due to the
limited number of the available papers, no exclusion was
made based on the quality assessment process.

RESULTS
Studies selection process

The diagram in Figure 1 depicts the systematic process of
excluding irrelevant studies, leading to the inclusion of only

six Randomised Controlled Trials (RCTs) in the review.

Hdentification of studies via databases

Records identified
from databases:
674

L 5| =120

|

Records screened (title and
abstract ) (n =554 )

|

» | Book chaplers (n=3)

Reports sought for retrieval

| (n=20)

(n =167 )

Screening

Reports assessed for aligibility
(n=70)

——»| Nocomparison group (n =17 )

(n=8)

—
oo
g Studies included in review

Records removed bafore
SCreaning:
Duplicate records removed (n

Records excluded:(n =387)
Raview articles (n=218)

Mot ralated studies (n=166)

Reporis not retrieved, no full text
with English language

Relevant data not reported (n =
1)
Caohort studies (n =66)

Reports excluded:
Studies examining medicine (n
10)

Studies examine vitamin D
combined with ancther
intervention (n =34)
Women with euxiting
preaclampsia (n=3)

Figure 1. PRISMA literature flow chart

Risk of bias in the selected studies

Random sequence generation (selection bias) [I————— ]

Allocation concealment (selection bias) (I

Blinding of participants and personnel (performance bias): [N N
Blinding of outcome assessment (detection bias) [N
Incomplete outcome data (attrition bias): All outcomes [
Selective reporting (reporting bias) (S |

Other bias (I

0% 25%  50%  75% 100%

[ Low risk of bias [] Unclear risk of bias W Hign risk of bias |

Figure 2A. The risk of bias for the selected studies.
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Figure 2B. The risk of bias summary of the include studies.
Figure 2. Cochrane quality assessment of the included studies.
Study characteristics used 4000 IU once a day, whereas in Sablok et al. [22], the

The characteristics of the included studies are summarized
in Table 3. In total, 762 pregnant women with a mean age of
26.73 years were included in this review, of which, 54.3%
were included in the IG and 45.66% were in the CG. All the
included studies were performed in various locations at a
single center and were published between 2015 and 2022.

Characteristics of the interventions

The intervention duration ranged from 12 to 23 weeks,
and in Ali et al. [20] data was reported for another 12
weeks considered as a follow-up period. Two trials [21,22]
began supplementing between the 20th and 32nd weeks
of gestation, after 24 weeks of pregnancy [23], in the third
trimester [24], firsttrimester [25], and early second trimester
[20]. The supplements in all studies were cholecalciferol
delivered in different doses and methods. The dose of 50,000
IU once every 2 weeks was used in two studies [21,25] 25
000 IU once every 2 weeks in Memon et al. [23], and 600 IU
per day in Naghshineh and Sheikhaliyan [24], Ali et al. [20],

dose ranged between 60,000 IU and 120,000 IU based on the
mother’s Vit D level.

Three studies used a placebo as a comparator [21,24,25],
two compared Vit D with a CG who received no supplements
[22,23] and Ali et al. [20] compared it with a group who

received multivitamins.
Outcomes of the selected studies
Change in PE incidence rate

All six RCTs assessed the impact of Vit D on the incidence
rate of PE by measuring the change in blood pressure and
proteinuria before and after the intervention. A statistically
significant difference in the incidence rate was reported
in three studies [20,23,25] (p= 0.049; p=0.019; p=0.035,
respectively). Three studies indicated a non-significant
change p >0.05; [21,22,24]. Figure 3 shows the mean
difference between the intervention and control groups
(8.47+8.070 vs 15.59+9.522, P=0.193).
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Figure 3. The mean PE rate in the control and intervention groups. Data are presented as percentages.

Change in maternal and infant outcomes

Five studies assessed the change in maternal and infanthealth
outcomes after the intervention. Four studies evaluated the
mean change in birthweight, percentage of preterm labour
and C-section rate [20-24] and one study only evaluated the
percentage of women who delivered by C-section [25] .

Furthermore, Naghshineh and Sheikhaliyan [24] reported
significant differences between the IG and CG in birth weight
(p = 0.04) and preterm delivery (p = 0.0056).

Sablolk et al. [22] reported that 8% of pregnant women in

the IG had preterm labour compared with 21% of women
in the CG (p = 0.032), with a mean change in birthweight
of 2600+410 g from baseline (p = 0.032). However, no
statistically significant differences were observed among the
remaining studies [20,21,25].

Figures 4-B, 4-C and 4-D demonstrate the mean change in
IG compared to CG in birth weight, preterm delivery and
C-section as follows: body weight (2957.75%£296.679 vs
2819.47+313.248 g, P= 0.545); preterm delivery (7.07 % vs
15.92%, P=0.165); C-section (37.55 vs 42.80%, P=0.464).

Birth weight

3000

2950

2900

2850

2800

2750

E Il".

B control Wintervention

Figure 4-B: The mean birth weight in the control and intervention groups. Data presented as mean grams.
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Figure 4. The mean change in C: preterm delivery (P=0.545) and D: C-Section (P=0.156) in the
control and intervention groups. Data is presented as percentages.
Change in 25(0H)-D levels [22] found that 25(0OH)-D levels were lower in the CG with

a mean change of 46.11+7421 nmol/l vs 80+51.53 nmol/l in
the Vit D group. Figure 4-E indicates that there is a difference
between the means of the CG and the IG for serum 25(0H)-D

levels, however, it did not reach statistical significance.

Three studies evaluated the change in blood 25(0H)-D levels
after and before the intervention. Karamali et al. [21] and Ali
et al. [20] reported a significant increase in 25(0OH)-D serum
(p<0.001; p<0.0001, respectively), whereas Sablolk et al.

Serum 25(0OH)-D levels nmol/]l

rrrielfl

Serum 25[0H)-D

W control B intervention

Figure 4-E. The mean serum 25(0H)-D levels in the control and intervention groups. Data is presented as means.

Safety of supplements among all the included studies, no trial reported the

Two studies assessed the safety of the supplements [20,25], occurrence of hypervitaminosis D.

observing no adverse effects related to Vit D. Furthermore,
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Table 3. The characteristics and the main outcomes of the included studies
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DISCUSSION AND CONCLUSION

This systematic review investigated the efficacy of Vit D
supplementation in reducing or preventing PE and how the
timing of introducing supplements influences the findings,
in addition to its impacts on both maternal and infant health
outcomes. The six RCTs included, with a total sample of 444
pregnant women, indicated the potential beneficial effect
of using Vit D supplementation as a preventive strategy to
reduce the risk of PE and maternal and infant outcomes,

especially when introduced in the early stages of pregnancy.

Regarding the aim to establish any reduction or prevention
of PE, as it is a major contributor to adverse health outcomes
for both mothers and neonates, three studies showed a
significant reduction in the incidence of PE compared to the
CG [20,23,25], whereas the remaining three studies reported

no significant change in the incidence rate [21,22,24].

The findings of this review highlighted that Vit D
supplementation reduced the PE incidence compared to the

CG. Nonetheless, it is important to note that the observed

https://doi.org/10.30654/MJND.10033

B renl b, DM Jeludly St D0 SELITY AR

difference was not statistically significant for combined
data from both groups of all studies (intervention 8.47%
8.070 vs. control 15.59£9.522, P=0.193). These findings
are consistent with those in a Cochrane review that found
a single or ongoing dose of Vit D has a possible advantage in
reducing the risk of PE [26].

In the context of determining an optimal dosing schedule,
such as identifying the appropriate trimester to initiate
treatment, it seems possible that these results are affected
due to the time of initiation of the supplements. When
supplements were offered late between the 20th and 32nd
weeks [21,22], and in the third trimester [24], there was no
evidence supporting the efficacy of VIt D supplementation
in mitigating the risk of PE, although various dosages and
methods were used. In contrast, when the supplements
were administered in the first and early second trimesters
[20,25] a significant reduction in the incidence rate was
observed. This is in line with the study by Manasova et al.
[27], which showed that introducing additional Vit D in

the first trimester led to a significant reduction in PE rates.

]
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However, more than 90% of the population of Ali et al. [20]
was of the same nationality, so the findings of the study
may not be generalisable. Interestingly, Memon et al. [23]
found a significant decrease in PE risk although they started
supplementation after 24 weeks. This inconsistency in the
results may be attributable to the heterogeneity of those
studies, which differ in terms of ethnicity, environment,
geography (northern or southern), baseline Vit D levels, and
dosages (starting from 4000 Ul to even 120 000 UI).

However, the RCT conducted by Xiaomang and Yanling [28]
reported that a 4000 IU dose of Vit D administrated in the
first trimester significantly reduced the PE risk among 54 at-
risk women. This result was validated in the meta-analysis
by Fogacci et al. [16] which reported that supplementation
before 20 weeks of pregnancy, regardless of dosage and
duration, was of considerably greater benefit for pregnant

women.

There is no explanation regarding the precise mechanism by
which Vit D exerts a positive effect on PE. Itisassumed that the
higherincidence of PE in pregnantwomen who did notreceive
Vit D supplementation is attributed to specific physiological
and pathological responses associated with Vit D. A recent
review by Poniedzialek-Czajkowska and Mierzyski [29]
accords with our earlier observations, which demonstrated
the possible use of Vit D in treating the underlying pathogenic
factors associated with PE development. They concluded that
in the presence of Vit D deficiency, an imbalance between
pro- and anti-angiogenic factors during placenta formation
can resultin PE development. On the other side, sufficient Vit
D consumption plays a role in both immune regulation and
vascular function. This includes blood pressure regulation,
through Vit D’s effects on endothelial cells and smooth
muscle cells to reduce risk. Vit D deficiency may result
in vascular smooth muscle cell proliferation, endothelial
cell dysfunction, and heightened inflammation [30], via
multiple and shared pathways mediated by intracrine and/

or paracrine mechanisms [31].

Five studies reported changes in maternal and infant
health outcomes; four assessed the change in birth weight,
preterm delivery, and C-section, and one recorded the rate
of C-section. Overall, Vit D supplementation showed a trend
towards a favourable change in those health outcomes,

although the difference did not reach statistical significance.

Our findings are consistent with another review which found
no significant link between Vit D supplementation and birth
weight, preterm and C-section delivery [5]. In contrast,
considering the birth weight, a study restricting fortified

dairy consumption, a proxy of Vit D intake, resulted in lower
birth weight in educated, non- smoking, and healthy mothers
[32].

Moreover, a meta-analysis of 24 RCTs reported that prenatal
Vit D supplementation substantially increased the BW of
newborns (MD, 75.38 g; 95% CI, 22.88 to 127.88 g) [33].
Furthermore, a meta-analysis conducted by Roth et al. [34]
indicated that Vit D administration significantly increased
the average BW. However, it is important to note that the
results were not consistently supported in sensitivity and
subgroup analyses, indicating some limitations in their
findings.

In terms of preterm and C-section delivery, the observed
decline in preterm birth rates among those receiving Vit
D supplementation in the present review correlates with
a quantifiable decline in the need for caesarean sections.
These results suggest that promoting favourable pregnancy
outcomes may reduce the need for medical interventions
such as caesarean deliveries caused by foetal distress which

are mutually beneficial for the mother [35].

An RCT involving 54 Vit D deficient women administered
two doses of cholecalciferol, 4000 IU until the 16th week of
pregnancy, then 2000 IU until the end of pregnancy. Preterm
birth was twofold more prevalent (36% vs. 17.2%; p=0.01)
and C-section was 1.7 times more prevalent (48% vs. 27.6%;
p=0.05) in the group that did not receive additional Vit D
[27]. A possible explanation for this is that the Vit D receptor
in the skeletal muscle and insufficient Vit D levels are
associated with muscular weakness, as well as inadequate

muscle function and strength [36].

The present review indicated the importance of sufficiently
increasing Vit D levels to avoid negative perinatal outcomes.
There is a concern that women who experience preterm
delivery may have lower concentrations of 25(0H)D due to a
reduced duration of gestation, which limits the opportunity
for Vit D supplementation to enhance their Vit D status [37].
In an RCT by Hollis et al. [38] they found that those who took
a daily dose of 400 IU of Vit D, as well as those who took
higher doses, reached a state of balance within two months

of beginning supplementation.

Furthermore, Wagner et al. [38] observed that maternal
Vit D status near the delivery date was strongly correlated
with preterm birth. They indicated that despite a baseline
deficiency, Vit D supplementation can affect the risk of

preterm delivery.

This may be explained by the fact that Vit D influences well-
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established physiological pathways in the pathogenesis of
preterm birth, such as immunomodulation, inflammation,
and transcription of genes implicated in placental function
[37].

Vit D supplementation exhibited a difference between the
means of the CG and the IG on 25(0H)D levels (32+14.492 vs.
62.40 62.40+24.119), however, the observed difference was
not statistically significant (P=0143). All the included studies
used cholecalciferol (D3) which may have a substantial
impact on the findings. As supported in a study comparing
Vit D3 and D2 supplements for improving serum 25(0H)D
levels, total 25(0H)D increased more significantly with D3
supplementation [40]. Maintaining adequate 25(0OH)D levels
in the circulation is the key to optimal dietary Vit D status.
Since hepatic Vit D hydroxylation might be a saturated
process, baseline 25(OH)D concentrations may affect
Vit D response [41]. In addition, Vit D increases 25(0H)
D concentrations less in individuals with higher BMIs. As
observed by Sablock et al. [22], the deposition of Vit D in
adipose tissue decreases its bioavailability [42].

However, the precise amount of Vit D or its metabolites
required to achieve optimal blood levels remains uncertain.
It has been suggested that a 4000 IU Vit D supplement
increases circulating 25(0OH)D levels to alevel that completely
normalises Vit D metabolism in pregnant women regardless
of race [43]. This is in agreement with the findings of Ali et
al. [20], who showed that a dose of 4000 IU significantly
increased 25(0H)D from 16.3 + 5 nmol/mL to 72.3 * 30.9
nmol/mL (p > 0.0001). Nevertheless, only 50% of the group
was able to attain the normal level with a dosage of 4000 IU,

while 6.5% of the other half remained deficient.

Furthermore, in Karamali et al. [21], a dose of 50,000 IU
significantly increased 25(0H)-D levels in Vit D deficient
pregnant women. Similarly, a study reported that a dosage of
50,000 IU/week of Vit D3 significantly increased 25(0H)-D
levels compared to CG 25(0H)-D levels (33.7 ng/mL vs.
14.6 ng/mL, P < 0.050) [44]. In Sablok et al. [22], only
52% of women with baseline levels <25 nmol/l achieved
levels >50 nmol/l at delivery with a dose of 480,000 IU.
Moreover, Hollis and Wagnar [45], indicated that daily Vit D
supplementation as opposed to administering a bolus, has
greater overall effectiveness and benefits. They attributed
this to the short Vit D half-life in circulation and indicated
that weekly or longer administration of Vit D results in
substantial variations in circulating Vit D levels sustaining
steady levels of 25(0OH)D.

Despite the use of varied dosages, supplements were

generally well tolerated, and no adverse events were
reported. Similarly, a study involving pregnant women who
received a dose of 50,000 IU every two weeks experienced
no adverse effects [46]. Also, Mir et al. [47] found that a
daily dose of 2,000 IU or a monthly dose of 60,000 IU is safe
and effective for expectant women. These findings indicate
the safety of Vit D even in considerable doses; however,
caution is required for avoiding undesirable impacts of
supplements such as confusion, vomiting, arrhythmia, and

nephrocalcinosis.

Although this is the first systematic review to evaluate data
from RCTs examining the efficacy of Vit D alone in reducing
the incidence rate of PE among pregnant women, some
limitations must be acknowledged. First, based on the
limited number of studies included in the review, it can be
inferred that ethnicity might potentially exert an influence
on the generalizability of the findings. Second, only three
studies considered maternal baseline 25-OH-D and most
did not measure the preconception 25-OH level and dietary
intake including calcium intake, which may confound the
association between Vit D deficiency and PE risk in mothers.
Finally, only one study involved a follow-up which limited

our knowledge of the long-term effects of the supplements.

Thissystematicreview providesnumerousrecommendations
for future research and practice. First, determining pregnant
women’s Vit D needs and recommended daily dose
considering Vit D status at baseline, different body types,
and lifestyles in addition to the optimal timing for starting
Vit D supplementation. Secondly, investigating the minimum
clinically effective dosage and the safety of different dosages.
Additionally, the most effective supplementation regimen
(daily weekly, or bolus dose) and investigating the efficacy
of Vit D supplementation alone or in combination with other
nutrients. Finally, more studies are needed to investigate the
functional role of Vit D to substantiate recommendations
and public health policies.

In conclusion, based on the high to moderate quality of
the available evidence, the results revealed that Vit D
supplementation is generally safe and has potential benefits
in reducing PE incidence and the optimal time to commence
supplementation is early in pregnancy, between the first and
second trimesters.

Nevertheless, the impact of the supplementation was not
significant on birth weight, preterm delivery, C-section and
25(0H)-D levels. However, it was not possible to recommend
the optimal dosages due to the variable dose ranges
employed. Finally, well-designed, prospective, randomised
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trials of supplementation with large sample sizes that

control for nutritional exposure are necessary.
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