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ABSTRACT

Introduction: The aim was to determine if one month taking BelAge™ in the second trimester of pregnancy could reduce the
risk of preeclampsia.

Methods: From April 2019 to July 2020, a non-blinded, prospective, randomized, study was performed inviting women in the
second trimester of pregnancy to take 3 g of BelAge™ once daily for one month. The control group received only the
nutritional assessment. Relative risk (RR) to develop preeclampsia with 95% confidence interval (CI) was calculated using the
Social Science Statistics online software, considering a significant statistical value a P-value < 0.05.

Results: 144 patients from the BelAge™ group (mean age 23.6 + 9.7), and 99 from the control group (mean age 22.1 + 8.6)
were included, finding differences basal systolic blood pressure (P = 0.03), final diastolic blood pressure (P = 0.002) and final
mean blood pressure (P = 0.001). Preeclampsia was developed by 18 patients in the BelAge™ group versus ten patients in the
control group, RR 1.2 (95% CI, 0.60-2.57, P = 0.57).

Conclusion: A short-time BelAge™ prescription in the second trimester of pregnancy was enough to reduce the DBP, but did
not reduce the risk of developing preeclampsia.
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1. Introduction

Preeclampsia complicates 3%-5% of pregnancies
after 20 weeks of gestation in developed countries
[1] but 16.7% of pregnancies in the developing
world.[2] In fact, it is the leading cause of maternal
death in developing of countries and a major
contributor to maternal and perinatal morbidities.
In Mexico, the incidence of preeclampsia is about
7.6 [3] and accounts for up to 34% of all maternal
deaths, being the leading cause of pregnancy
complications and deaths.[4]

Preeclampsia is a diverse, multiorgan group of
related disease processes with a highly variable
presentation  but includes  the
combination of maternal hypertension and
proteinuria. Currently, the American College of
Obstetricians and  Gynecologists integrates
preeclampsia with and without severity
characteristics,[5] previously known as mild and
severe preeclampsia.[6]

The evolution of this disease is unpredictable; it
progresses from a moderate state to another
preeclampsia with severity data or even eclampsia
in just a matter of minutes. Thus, preeclampsia
must be recognized as a continuous disorder.
Because the cause of preeclampsia is unknown,
medical therapy is empirical and only aims to
prevent or treat complications. Maternal and
perinatal outcomes can be improved by proper and
timely treatment. However, timely pregnancy
interruption is the only and final curative
treatment.[7]

An imbalance in the redox state in preeclampsia
has been constantly observed,[8,9] i.e., women with
preeclampsia have an increased production of free
radicals and, at the same time, a decrease in several

generally

important antioxidants that generate oxidative
stress and consequently leads to damage to the
entire class of important molecules, such as
unsaturated fatty acids, DNA, and proteins, as well
as lipid peroxidation.[10] It has been known lately
that, in addition to the direct damage that free
radicals can inflict on the molecules, imbalance in

the redox state can alter the normal function of
various signaling pathways that possess the
physiological functions necessary to maintain the
homeostasis of organisms.[11]

BelAge™ (Sanki, Japan) contains Orisod V, a complex
of polyphenols and metabolites from olive fruit and
rosemary leaf. Orisod V is standardized in carnosic
acid, carnosol, flavonoid acid, hydroxytyrosol,
oleacein,
tocopherols; it also contains more than 300
metabolites. The recommended dose is to dilute 1
sachet a day in 16 ounce (= 500 ml) of water.[12]
This project aimed to determine the effects of a short
period of BelAge™ administration and nutritional
management in patients who were in their second
trimester of pregnancy and at a high risk of
developing preeclampsia compared to those high-
risk patients with only nutritional management.

oleuropein, rosmarinic acid, and

2. Methods

2.1 Study design and setting

From April 2019 to July 2020, a non-blinding,
prospective, randomized, clinical study was
conducted at the “Ménica Pretelini Sdenz” Maternal-
Perinatal Hospital (HMPMPS), Health Institute of the
State of Mexico, Toluca, Mexico, to evaluate the
effects of 1 month supplementation of BelAge™ on
pregnancy. The matched variables were age and
weeks of gestation.

2.2 Sample size calculation and recruitment of
patients

Patients were recruited in Nutrition Consultation
using the following inclusion criteria: pregnant
patients at 20-24 gestational weeks (GW), patients
with risk factors for developing preeclampsia (age >
40 years primiparous/multiparous, teenage mother,
family history of preeclampsia (mother/sister),
personal own history of preeclampsia and previous
pregnancy of not less than 34 GW, multiple
pregnancies, intergenic period greater than 10 years,
body mass index (BMI) > 30 kg/m2,
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and autoimmune disease). The exclusion criteria
were as follows: patients presenting some language
deficit, patients with previous diagnosis of
hypertension or renal failure, or patients with
ongoing pregnancies with congenital disorders.
Patients who did not return to be attended at the end
of their pregnancies in our Hospital were excluded
from the final analysis.

2.3 Sample

Sample size calculation was performed with the next
formula:

Using an Excel sheet with the input of Za = 1.96 for
95% confidence, Z = 0.842 for a power of 80%, a
difference (d) in the diastolic blood pressure (DBP)
equal to or greater than 5 mmHg with an standard
deviation (S) assumed of 12 mmHg, 90.45 = 90
patients were needed per group. S value was
obtained from a previous study with pregnant
women in the second trimester that showed a range
from 3.3 to 13.9 mmHg.[13] To ensure success with
the antioxidant supplement, it was decided to add 60
more initial doses anticipating possible losses in the
follow-up.

2.4 Intervention

The selected participants of the experimental group
were asked to take 3 g of BelAge™ diluted in 500 mL
of water once daily for 1 month. Clinical monitoring
was performed as usual every month. Nutritional
assessment was conducted on each patient to provide
a meal plan based on the required kilocalorie based
on the ideal weight before pregnancy, this last
nutritional BelAge™ was
implemented in the control group.

intervention without

2.5 Routine measurements

Besides the general characteristics of the patients
(age, pregnancies, vaginal deliveries, cesareans,
abortions, weeks’ gestation, as a hospital routine,
weight (kg) and height (m) were measured using a
weight scale (SECA 711) and a mechanical column

scale (SECA 220), respectively. The patients were
classified according to their pregestational BMI
(kg/m2) as follows: underweight, normal weight,
overweight, and obese. Ideal weight without pregnancy
(%) was calculated using reference tables. Gestational
weight gain (kg) from the second to the third
trimesters was also calculated. Blood pressure was
registered using an automatic sphygmomanometer
(Riester, Germany), and gestational diabetes mellitus
was diagnosed via 75-g oral glucose tolerance test.
Finally, the frequency of the next maternal-perinatal
complications were registered from the medical files:
preeclampsia, gestational diabetes mellitus, premature
rupture of membranes, gestational hypertension,
intrauterine growth restriction, small fetus, maternal
death, big fetus, threatened preterm labor, obstetric
hemorrhage, thrombocytopenia, pyelonephritis, fetal
death.

2.6 Statistical analysis

Descriptive statistics (mean *# 1 SD) were used to
characterize quantitative variables. The Kolmogorov
test was performed to determine the normality of the
variables and based on the Gaussian distribution of the
variables, either Student's T test or the Mann Whitney
U test were employed to compare them. Categorical
variables were expressed as percentages, and chi-
squared test was used to compare them. Relative risk
(RR) with 95% confidence interval (CI) was calculated
to see the possible protective effect of the use of
BelAge™ . All statistical analyses were conducted using
the Social Science Statistics software, considering a
significant statistical value of P < 0.05.

2.7 Ethical considerations

This project was approved (code 2020-04-682) by the
Research Ethics Committee of the HMPMPS with
current registration with the National Bioethics
(CONBIOETICA) and the
Committee of the same hospital with current

Commission Research

registration in the Federal Commission for Protection
Against Health Risks.
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This study was conducted in compliance with the
protocol, Good Clinical Practice Standards,
Nuremberg Code, Declaration of Helsinki (Fortaleza,
Brazil, 2013),

Belmont Report, and associated regulations. Written
informed consent was obtained from each patient,
and according to the intervention level, it was
considered a study of greater than minimal risk.

3. Results

A total of 144 patients from the BelAge™ group
(mean age 23.6 £ 9.7) and 99 from the control group
(mean age 22.1 * 8.6) maintained the programmed
clinical visits until the end of their pregnancy (Table 1
presents the patients’ general characteristics). At the
start of the recruitment, the distribution of women
per BMI classification in the BelAge™ group was as
follows: underweight, 4 (2.7%); normal weight, 82
(56.94%); overweight, 40 (27.77%); and obese, 18
(12.5%). In the group with only nutritional advice,
the distribution was as follows: 6 (6.06%), 44
(44.44%), 31 (31.31%), and 18 (18.18%), in the same
order as above.

Table 1. General characteristics of the patients, basal
and at the end of pregnancy

MBP (mmHg) 749+8 76.3+8.7 0.23
BMI (kg/m?) 25+5.1 25.6+5.6 0.33
Ideal Weight 100.6 £23.9 103.5+24.2 0.23
without pregnancy

(%)

Weeks of delivery 38.2+25 384+24 0.26
SBP (mmHg)? 107 £22.4 107.5+19 0.21
DBP (mmHg)2 689128 72.4+10.9 <0.01
MBP (mmHg)a 81.6+15.6 84.1+12.7 <0.01
BMI (kg/m?)a 27357 27669 0.47
Weight Gain (kg) 51+6.7 5.2+8.2 0.06

Variable Belage + Nutritional P
Nutritional advice
advice (N=99)
(N =144) Mean +SD
Mean £SD
Age (years) 23.6+9.7 22.1+86 0.21
Pregnancies 1.8+1.3 151 0.10
(frequency)
Vaginal deliveries 0.5+1 0.3+0.7 0.04
(frequency)
Cesareans 0.2+0.5 0.2+0.5 0.80
(frequency)
Abortions 0.1+0.5 0.1+0.3 0.50
(frequency)
Weeks’ gestation
(weeks) 21.3+1.5 21.2+1.5 0.87
SBP (mmHg) 99 +8.3 102.1+10.5 0.03
DBP (mmHg) 629 +9.3 63.4+9 0.61

a: at the end of pregnancy. BMI: Body Mass Index, DBP: Diastolic
Blood Pressure, MBP: Mean Blood Pressure, SBP: Systolic Blood
Pressure.

In the BelAge™ group, the identified risk factors were
age (114, 9.16%), family history of preeclampsia (30,
20.83%), previous preeclampsia (24, 16.66%),
cardiopathy (2, 1.38%), and eclampsia (2, 1.38%). In
the group with only nutritional advice, the risk factors
were age (79, 79.79%), family history of preeclampsia
(20, 20.20%), and previous preeclampsia (19, 19.19%).
Through the chi-squared tests, the risk factor “previous
preeclampsia” gave a result of 0.2569 (P = 0.61); the
same test for the risk factor “family history of
preeclampsia” showed a value of 0.0143 (P = 0.90).

In relation to the quantitative variables, through the
Kolmogorov test, it was found that all data was not
normally distributed; thus using the Mann-Whitney U
test, differences were observed in the number of
vaginal deliveries (P = 0.02), basal systolic blood
pressure (P = 0.03), final DBP (P = 0.0002) and final
mean blood pressure (MBP) (P = 0.00012). The most
common complications are presented in Table 2. In
this line and following the most important aim of this
project, the RR to develop preeclampsia contrasting
the BelAge™ and nutritional advice vs only nutritional
advice was of 1.2 among them (95% CI, 0.60-2.57, P =
0.57).

It is important to note that of the 18 cases of
preeclampsia in the BelAge™ group, 7 had a family
history of preeclampsia, and 7 also suffered from
preeclampsia in a previous pregnancy. On the contrary,
in the group with nutritional advice, only one patient
who developed preeclampsia had a family history of
preeclampsia, and one had suffered from this obstetric
complication in a previous pregnancy.
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Table 2. Frequency of main perinatal complications per group

Complications Belage + Nutritional RR 95% P

Nutritional advice advice CI
(N=144) N=99)

Preeclampsia 18 10 1.24  0.60 0.57
to
2.57

Gestational Diabetes Mellitus 15 7 147 062 038
to
3.48

Premature Rupture of Membranes 13 9 0.99 044 099
to
223

Gestational Hypertension 9 2 3.09 0.68 0.14
to
14.01

Intrauterine growth restriction 5 3 1.14 028 0.85
to
4.68

Small fetus 6 5 082 026 0.74
to
2.63

Maternal death 2 0 345 0.17 042
to
71.06

Big fetus 1 1 1.37 0.13  0.79
to
14.95

Threatened preterm labor 1 0 2.07 0.08 0.65
to
50.28

Obstetric hemorrhage 0 1 0.23  0.01 037
to
5.58

Thrombocytopenia 0 1 023 0.01 037
to
5.59

Pyelonephritis 0 1 0.23 0.01 037
to
5.59

Fetal death 0 1 023 001 037
to
5.59

4. Discussion

The importance of oxidative stress in preeclampsia-
induced endothelial dysfunction has prompted the
development of therapeutic approaches with the aim
of restoring the redox equilibrium.[141 Thereby,
numerous studies have focused on antioxidant
supplementation as a treatment for preeclampsia. For
example, different alternatives have been evaluated
as antioxidants, the most studied being vitamins C
and E as possible protectors against preeclampsia.
However, an exhaustive review of the studies seeking
to evaluate their utility has concluded that the
experimental evidence does not support the use of
such vitamins to achieve that target.[5]

There are many more substances that have been
postulated as antioxidants to control preeclampsia,
such as inositol,[16] astaxanthin,[17] and
ergothioneine,[18] but until now, a recommendation
for the use of antioxidants cannot be done with the

available information of all the tested components.[19]

A previous study evaluated a mixed antioxidant
supplementation of vitamins A (1000 IU), B6 (2.2 mg),
B12 (2.2 ug), C (200 mg), and E (400 IU), folic acid (400
pg), Cu (2 mg), Zn (15 mg), Mn (0.5 mg), Fe (30 mg), Ca
(800 mg), Se (100 pg), and N-acetylcysteine (200 mg),
and a lower rate of preeclampsia has been observed.[20]
Another potential supplement is a mixture of natural
components and antioxidant properties.

Until now, there is scarce information regarding
antioxidants and their possible effects on the DBP in
pregnant women at risk of developing preeclampsia.
Hofmeyr et al. published that a high-dose calcium
supplementation (= 1 g/day) may reduce the risk of
preeclampsia (low-quality evidence).[21]

Most of the studies that explore the effects of
blood pressure to prevent
preeclampsia have been done in animals.[2223]
Surprisingly, in relation to the antioxidant BelAge™
there are no publications to compare our results, so in
some way, it is a pioneering study.

Finally, it is important to note that, in women who had
already suffered from preeclampsia in a previous
pregnancy, it is extremely difficult to prevent a newer
case. This means that in order to avoid a second event
such complication, it is necessary to implement
something else other than nutritional advice and
antioxidants. In addition, it should be noted that the
patients in both groups gained only 5 kg in 17 weeks;
in the same population, the average weight gain in total
pregnancy was about 10 kg.[24251 Whether longer time
of taking BelAge™ could limit the weight gain in
patients who had a high BMI at the start of pregnancy
remains to be elucidated.

To some extent, the hypothetical weight gain
contention using BelAge™ could represent a tool for
reducing the intensity of the inflammatory process that
carries danger during pregnancy. The quantification of

antioxidants on

the cytokines while using BelAge™ is a pending issue
that needs to be solved in the near future.

A limitation of this study is the relatively low number
of pregnant participated.
Notwithstanding, the evidence obtained from the

women who
analysis indicates that the DBP could be a mainstay
clinical parameter to be checked in women with risk
factors for developing preeclampsia. Further studies
on the quantification of antioxidant enzymes during
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pregnancy while receiving BelAge™ needs to be
conducted in a wider population and for a longer
period of time.
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