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This study was aimed to assess the effectiveness of magnesium (Mg)-vitamin B 6 replenishment

and its correlation with clinical status in pregnant women (PW), and quality of life in women

with hormone-related conditions (HRCW) and hypomagnesemia (HME). Data collected in four
observational studies were pooled and analysed. All women received Mg supplementation for

4 weeks. The proportion of women with normalized Mg level, and the correlation between serum Mg
dynamics and number of symptoms/complaints (PW) or changes in World Health Organization quality
of life questionnaire scores (WHOQOL; HRCW) were evaluated. 869 PW and 957 HRCW were included
in the study. Normalization of serum Mg level to=0.66 mmol/L occurred in 92.1% of PW and 78.4% of
HRCW, and to 20.8 mmol/L in 73.8% and 58.9%, respectively. Mg normalization was accompanied by
a median decrease of 1 symptom and 1 complaint in PW. Serum Mg level increase by 0.1 mmol/L was
associated to significant changes in the WHOQOL scores in HRCW. Treatment of HME with the Mg

for approximately 4 weeks provided a high response rate of Mg serum level, was associated with an
improvement in symptom severity and complaints in PW, and WHOQOL score in HRCW. A 0.8 mmol/L
cut-off appeared to be more relevant in terms of patient-reported outcomes.

Magnesium (Mg) is one of the most prevalent cations in the body and plays numerous vital physiological
functions'~. It is essential for the activity of hundreds of enzymes encompassing 80% of known metabolic
functions* °. Therefore, disturbances in Mg homeostasis may be involved in a wide variety of pathological
processes.

Despite the importance of Mg for human health, 60% of people do not meet the recommended daily intake
(320 mg/day for women; 420 mg/day for men)*. Common causes of Mg deficiency include inadequate dietary
intake or gastrointestinal absorption, loss through the gastrointestinal or renal system, and pregnancy, where
there is an increased requirement for Mg®. Mg deficiency is more frequent in women than men and specific
Mg functions in women’s health are well recognized®, like premenstrual syndrome, osteoporosis, cancer and
menopause’.

In healthy subjects, total serum Mg levels range between 0.7 and 1.0 mmol/L%°. Hypomagnesemia (HME) is
defined as lower serum Mg levels but its reference values can vary greatly across different countries'. Currently
in the Russian Federations, total serum Mg <0.66 mmol/L is considered as the common value indicating Mg
deficiency in adults'!, but total serum Mg<0.75 mmol/L is also frequently used in basic laboratory research'’.
Additionally, several recent publications based on an epidemiological approach suggested an optimal HME
cut-off value of < 0.85 mmol/L'> %,
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Figure 1. Subgroup categories and relative serum Mg concentration ranges. HME hypomagnesemia.

Four large observational studies were conducted from 2012-2016 across the Russian Federation to study the
prevalence and clinical management of Mg deficiency in pregnant women (MAGIC, MAGIC2)"*'* and in women
with hormone-related conditions (MAGYN, MAGYN2)!® 17 using the Mg deficiency questionnaire (MDQ) and
laboratory tests. A secondary analysis of pooled data collected from all four studies was performed. Here, the
effects of Mg supplementation on the quality of life (QoL) of pregnant women and women with hormone-related
conditions are presented. Additionally secondary analyses included the development of a modified MDQ to
ease the estimation of the prevalence of Mg deficiency, and the epidemiological assessment of risk factors and
comorbidities associated with Mg deficiency were investigated in the studied populations. The results of these
secondary analyses have been published elsewhere!® 1.

Methods

Study population and treatment. Pregnant women with clinical evidence of Mg deficiency related to
pregnancy were recruited in the MAGIC (N=1130)'* and MAGIC2 (N =2117)"° observational studies. Women
suffering Mg deficiency due to any other concomitant known cause were excluded. A total of 9168 (MAGYN)'¢
and 11,424 (MAGYN2)'” women with hormone-related conditions who had HME were enrolled while attend-
ing outpatient clinics. Women aged 18-60 years and receiving hormonal contraception or hormone replacement
therapy (HRT), with premenstrual syndrome (PMS), climacteric syndrome without HRT, or osteoporosis, were
included, as well as women of reproductive age with other hormonal conditions such as endometriosis, poly-
cystic ovarian disease, uterine leiomyoma, algodysmenorrhea, or endometrial hyperplastic processes. Women
suffering severe conditions that could have potentially hindered participation or were receiving Mg supplemen-
tation at the time of enrollment, were excluded!*'¢.

All primary observational studies (MAGIC, MAGIC2, MAGYN, MAGYN?2) were approved by independent
ethical committee (“The Independent Multidisciplinary Committee on Ethical Review of Clinical Trials”, 125468,
Russia, Moscow, 51 Leningradskiy ave.). This analysis including all methods was carried out in accordance with
all relevant guidelines and regulations applicable in Russian Federation.

All women who received a combination of Mg and vitamin B¢ (MgB,) as Magne B or Magne B Forte (Sanofi)
for the treatment of HME were included in the analysis. Serum Mg concentrations were measured at Visit 1 and
about 4 weeks after receiving MgB, supplementation (Visit 2) using 0.66 mmol/L and 0.8 mmol/L serum Mg
level as cut-off values. All women meeting the eligibility criteria of the observational studies who also had results
of the total serum Mg tests at Visit 2 were included, with the exception of those having missing, conflicting, or
outlier data (exclusion was performed separately for each objective).

Study objectives. The focus of this secondary analysis was to evaluate:

1. The effectiveness of Mg replenishment in pregnant women and women with hormone-related con-
ditions. Depending on the cut-off values used, the target normalization of total serum Mg was defined
as>0.66 mmol/L or > 0.8 mmol/L.

2. The correlation of the change in the total serum Mg level (AMgy,_v,) with the change in the number of
complaints, threatened miscarriage symptoms (AN mp/symp) and pregnancy course from Visit 1 to Visit 2.

3. The correlation of AMgy, v, with the changes in the QoL from Visit 1 to Visit 2 in the group of women with
hormone-related conditions.

4. 'The factors independently contributing to the total serum Mg normalization in both study cohorts.

Analysis. The effectiveness of Mg replenishment in both cohorts of pregnant women and women with hor-
mone-related conditions was assessed by the proportion of women who reached total serum Mg normalization
after receiving supplementation.

In the cohort of pregnant women who reached normal serum Mg levels after supplementation, ANy /emp
was defined as the mean difference between Visit 1 and Visit 2 in the number of complaints and in the number
of threatened miscarriage symptoms. In the pregnant women cohort, the relationship between AMgy,_y,; and
AN omp/symp Was analysed using Pearson’s correlation. A linear regression model was conducted to assess the
impact of AMgy, v, (normalized by 0.1 mmol/L; AMgg ;) on ANy /symp- For this second analysis women were
distributed based on serum Mg level at Visit 1 into severe HME, moderate HME, mild HME, and no HME sub-
groups. Subgroups and their relative serum Mg ranges are summarized in Fig. 1.

Changes in the QoL of women with hormone-related conditions were assessed by using the short version of
the World Health Organization quality of life questionnaire (WHOQOL-BREF)*. The WHOQOL-BREF com-
prised 26 items. The first two questions were general (“How would you rate your quality life?” and “How satisfied
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are you with your health?”), while the remaining 24 questions were grouped in 4 domains which measured the
following aspects: physical health, psychological health, social relationships, and environment (see details in
Supplementary Information 1.1). The mean difference between Visit 1 and Visit 2 in the total WHOQOL-BREF
score (Awnoor-srer) among the group of women who reached normal serum Mg level was assessed. The relation-
ship between AMgy,_ v, and changes in QoL from Visit 1 to Visit 2 was evaluated in the cohort of women with
hormone-related conditions using Pearson’s correlation coeflicient r between AMgy,_v; and Awpoor-prer, and a
linear regression model of Awpoor.prer as the function of AMg,. The same subgroups as the cohort of pregnant
women were considered (i.e. severe HME, moderate HME, mild HME, and no HME).

Factors that were independently predictive of the normalization of serum Mg concentration (at>0.8 mmol/L
and > 0.66 mmol/L) in response to MgB, supplementation were investigated in both cohorts of women, pregnant
women and women with hormone-related conditions.

Statistical methods. The analysis population comprised all women who had HME at Visit 1 (either by
serum Mg<0.66 mmol/L or<0.8 mmol/L cut-off values), who received MgB, supplementations and had the
results of serum Mg test (and WHOQOL-BREF scores for the women with hormone-related conditions) at
Visit 2. During the analysis, women were allocated in different subgroups depending on the serum Mg results
at Visit 1. According to the scientific literature, two reference values are commonly used in clinical practice to
define serum magnesium deficiency: 0.66 mmol/L and 0.8 mmol/L'>2!. In this analysis, serum Mg values below
0.5 mmol/L were used to define a status of severe HME; values ranging from 0.5 mmol/L to 0.66 mmol/L or
0.8 mmol/L, were used to define moderate and moderate/mild HME, respectively; Mg values ranging between
0.66-0.8 mmol/l were referred to as mild HME; and, lastly, values above 0.8 mmol/L were considered as no HME
(Fig. 1).

Characterization of the groups was performed using descriptive statistics, including calculation of mean,
standard deviation (SD), median, lower and upper quartiles (Q1; Q3), and proportions (where appropriate).
Differences in Mg levels between the analysed groups were investigated using the chi-square test (for categori-
cal variables comparing responding rate between subgroups), unpaired ¢ test (in case of normal distribution),
and non-parametric tests (Wilcoxon signed-rank test to analyse whether serum Mg level changed significantly
from baseline to week 4). Correlation analysis with linear regression was used to identify interactions between
changes in serum Mg level and changes in QoL, symptoms and clinical or laboratory tests in pregnant women and
women with hormone-related conditions. The factors that independently predicted normalization of serum Mg
concentration were identified using univariate logistic regression analysis. No sensitivity analysis was performed.

Ethics approval. All primary observational studies (MAGIC, MAGIC2, MAGYN, MAGYN2) were
approved by independent ethical committee (“The Independent Multidisciplinary Committee on Ethical Review
of Clinical Trials”, 125,468, Russia, Moscow, 51 Leningradskiy ave.) and were conducted in accordance with the
principles of good clinical practice and the laws of the Russian Federation.

Consent to participate. Informed consent has been collected from all participants of the primary obser-
vational studies (MAGIC, MAGIC2, MAGYN, MAGYN2) in accordance with the principles of good clinical
practice and the laws of the Russian Federation.

Consent for publication.  All authors agreed to publish this manuscript.

Results

Baseline and demographic characteristics. In total, 983 women in the pregnant women cohort and
9444 women in the hormone-related conditions cohort had HME and were eligible for the study; of those,
869 and 957 were included in the analysis, respectively, and allocated in serum Mg subgroups (=0.66 mmol/L
and > 0.8 mmol/L) based on the results at Visit 1 (Fig. 2). Women in the pregnant women cohort had a median
age of 28 years (range 18-52) and mean (SD) serum Mg level of 0.71 (0.13) mmol/L (range 0.12-1.92) at Visit 1,
while women in the hormone-related conditions cohort had a median age of 44 years (range 18-60) and mean
(SD) serum Mg level of 0.77 (0.20) mmol/L (range 0.08-4.08). The prevalence of Mg deficiency assessed by
serum blood levels was 34.0% in pregnant women and 24.1% in women with hormone-related conditions when
using < 0.66 mmol/L as the cut-off value for the diagnosis; the cut-off of <0.8 mmol/L provided a more than two
times higher prevalence of HME among women, 78.9% and 54.8%, respectively. Hypermagnesemia (total serum
Mg >1.2 mmol/L) was rare in both cohorts: 0.5% in pregnant women and 1.9% in women with hormone-related
conditions.

Proportion of women who reached the target serum Mg level in both cohorts.  After taking MgB
supplementation for four weeks, normalization of serum Mg level to>0.66 mmol/L occurred in 92.1% of preg-
nant women and 78.4% of women with hormone-related conditions. The corresponding proportions for serum
Mg level > 0.8 mmol/L were 73.8% and 58.9%, respectively (Fig. 3). Among women with hormone-related condi-
tions, the best response rate was recorded in women with osteoporosis (88.1%) for the cut-off < 0.66 mmol/L and
in women with premenstrual syndrome (64.0%) for the cut-off <0.8 mmol/L. Response rate distribution among
subgroups of women with hormone-related conditions was not significant (chi square test). Changes in serum
Mg concentration from V1 to Visit 2 (AMgy,_y,) are shown in Table 1.
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Figure 2. Study population. *Severe HME (n=50) cases were excluded from subgroup analysis of women with
hormone-related conditions cohort. Mg magnesium.

Correlation of the change in total serum Mg level with the number of complaints and symp-
toms of threatened miscarriage in pregnantwomen. The increase in total serum Mg level was related
to a decrease in the number of complaints (comprising of oedema, low abdomen heaviness, bleeding, tetany,
pain in the area of the wide ligaments of the uterus and symphysis) as well as threatened miscarriage symptoms
(including myometrium hypertonus, chorion detachment, preeclampsia, placental insufficiency). As shown in
Table 2, the normalization of the total serum Mg level to>0.66 mmol/L and to > 0.8 mmol/L was accompanied
by a median decrease in the number of symptoms of threatened miscarriage and complaints equal to 1 symptom
and 1 complaint for both cut-off values. A negative, although weak, correlation was observed between AMgy,_v,
and the changes in the number of symptoms (r= —0.1253; p<0.001) and complaints (r= —0.1074; p=0.002).
Linear regression analysis showed that an increase of 0.1 mmol/L in total serum Mg level was associated with
a statistically significant decrease in the number of complaints and threatened miscarriage symptoms in the
moderate/mild HME subgroup (N=698) and in the mild/no HME subgroup (N =551), but not in the moder-
ate HME subgroup (Table 3). Additionally, combined subgroups of women with any HME were analysed, and
statistically significant negative effects of 0.1 mmol/L increase in total serum Mg level were found only in women
with severe and moderate/mild HME (N =717; Table 3), but not moderate HME.

Correlation of the changes in total serum Mg level with the changes in QoL in women with hor-
mone-related conditions. The normalization of total serum Mg level to>0.66 mmol/L and>0.8 mmol
was accompanied by an increase in every WHOQOL-BREF domain score (Table 4). The correlation between
AMgy,_y; and Aypoor rer Was weak but significant, as shown in Table 5. Based on Mg data collected at Visit 1,
the linear regression analysis was conducted on women in the moderate (N=361), moderate/mild (N =767) and
no HME (N =546) subgroups. An increase of 0.1 mmol/L in total serum Mg level was found to have a statistically
significant positive effect on Ayyoor.prer in all four domains and general Question 1 and 2 only in the subgroup
of moderate/mild women (serum Mg < 0.8 mmol/L; Table 6). Women with severe HME were not included in the
linear regression analysis due to limited sample size (N =50), inadequate to obtain reliable results. No statisti-
cally significant difference was found in the QoL of the subgroup with serum Mg level >0.8 mmol/L (no HME).

Factors independently related to the normalization of serum Mg level. Connective tissue dys-
plasia was the only factor that was predictive of the normalization of total serum Mg at both cut-oft values in the
pregnant women cohort. Connective tissue dysplasia, absence of multivitamin supplements, and oedema had
the highest level of statistical significance (p <0.003).

In the women in the hormone-related conditions cohort, factors predicting normalization of serum Mg
concentration at both cut-off values were the absence of the following Mg deficiency symptoms: tinnitus, tachy-
cardia, suffocation, hair loss, brittleness of the nails, chronic stress, paresthesia, tremor and Chvostek’s sign
(p <0.05). Additional factors for the normalization of Mg at both cut-off values are shown in the Supplementary
Information.

Discussion and conclusions

The present analysis demonstrated that a four-week treatment with Mg-vitamin B4 combination in women
with HME provided a high response rate of normalization of serum Mg concentration, and was associated
with improvements in the severity of symptoms in pregnant women and quality of life score in women with
hormone-related conditions. To date this work is one of the largest and most comprehensive on Mg deficiency
in women. The study encompasses research questions related to the clinical significance of HME and treatment
with Magne B, or Magne B Forte in real-world clinical practice. The studied cohorts included pregnant women
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Figure 3. Proportion of women who had HME at Visit 1 and who reached target Mg serum level within

4 weeks after supplementation; HME was defined using (A) <0.66 mmol/L or (B) <0.8 mmol/L. Other,
endometriosis; polycystic ovarian disease; uterine leiomyoma; algodismenorrhea; endometrial hyperplastic
processes. HME hypomagnesemia; HRT hormone replacement therapy; Mg magnesium.

and women with hormone-related conditions from large (over 1 million people) and smaller cities across the
Russian Federation. The generalizability of the results using such a wide geographical coverage and inclusion of
varying size cities reduces the bias related to lifestyle and environmental conditions.

A high prevalence of HME was noted in 79% of pregnant women and 55% of women with hormone-related
conditions when using the cut-off value of <0.8 mmol/L. The high prevalence of HME in the Russian Federation
could possibly be explained by an unbalanced diet, the consumption of types of food that increase Mg require-
ment (such as soft drinks containing phosphoric acid), and an overall decline in the micronutrient density of
foods 2. Calcium (Ca) and Mg levels are closely related, both vary consistently throughout the menstrual cycle
and women are sensitive to these variations’. Additionally, specific conditions, such as pregnancy, may lead to
changes in the need for Mg. Previous studies showed that serum Mg level significantly drops after 18 weeks of
gestation compared with measurements before this time?® and various studies in animal models have demon-
strated that a normal gestation is associated with a higher intake of Mg**.

Treatment of Mg deficiency with the MgB, combination for approximately four weeks provided a high
response rate in terms of normalization of total serum Mg concentration. Pregnant women with HME
had a very high response rate and serum Mg level was normalized to>0.66 mmol/L in 92.2% of women,
and to>0.80 mmol/L in 73.8%. Women with hormone-related conditions showed a lower response rate
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N

Hormonal Premenstrual Climacteric
Pregnant women contraception syndrome syndrome HRT Osteoporosis Other
Mg level at base-
line<0.66 mmol/L, | 318 39 37 40 38 38 43

Mean AMgy, v,,SD

0.342 (0.432)

0.140 (0.138)

0.122 (0.105)

0.187 (0.167)

0.173 (0.167)

0.222 (0.174)

0.128 (0.110)

Median AMgy, v,
Q1,Q3

0.370 (0.190, 0.420)

0.120 (0.000, 0.200)

0.110 (0.040, 0.190)

0.135 (0.055, 0.280)

0.120 (0.050, 0.250)

0.240 (0.070, 0.310)

0.110 (0.020, 0.200)

p value

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

Mg level at base-
line < 0.8 mmol/L, N

717

81

66

60

60

66

84

Mean AMgy,_y,,SD

0.255 (0.320)

0.118 (0.155)

0.107 (0.105)

0.162 (0.155)

0.143 (0.153)

0.159 (0.166)

0.094 (0.122)

Median AMgy, v,
Q1, Q3

0.250 (0.100, 0.390)

0.100 (0.030, 0.180)

0.095 (0.010, 0.180)

0.130 (0.055, 0.200)

0.095 (0.035, 0.200)

0.100 (0.030, 0.250)

0.075 (0.035, 0.145)

p value

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

Table 1. Changes in serum Mg levels in pregnant women and women with hormone-related conditions from
baseline to week 4 (AMgy,_y;). AMgy,_y,, difference between Visit 1 and Visit 2 in serum Mg concentration;

HRT hormone replacement therapy; Mg magnesium; N number of women; Q quartile; SD standard deviation;
p values reflect whether serum Mg level changed significantly from baseline to week 4 (Wilcoxon signed-rank

test).
Parameter N Mean ANy,_y, SD Median ANy,_y, Q1 Q3
Normalization of Mg level from < 0.66 mmol/L to>0.66 mmol/L (N =318)
Complaints number 293 -1.167 1.061 -1 -2 0
Symptoms number 293 —-0.625 0.760 -1 -1 0
Normalization of Mg level from < 0.8 mmol/L to>0.8 mmol/L (N=717)
Complaints number 529 -1.170 0.972 -1 -2 0
Symptoms number 529 -0.637 0.742 -1 -1 0

Table 2. Changes in the number of complaints and threatened miscarriage symptoms in pregnant women

with symptoms of Mg deficiency in whom total serum Mg level was normalized. ANy, v, difference between
Visit 1 and Visit 2 in the number of symptoms or complaints reported; Mg magnesium; N number of women;
Q quartile; SD standard deviation.

HME subgroup N Parameter AN B SE p value

Complaints —-0.347 0.175 0.0639
Severe HME 19

Symptoms —-0.106 0.093 0.2718

Complaints -0.021 0.034 0.5343
Moderate HME 299

Symptoms —-0.022 0.025 0.3885

Complaints -0.052 0.021 0.0148
Moderate/mild HME 698

Symptoms -0.051 0.016 0.0012

Complaints -0.073 0.021 0.0005
Severe + moderate/mild HME 717

Symptoms -0.058 0.015 0.0001

Complaints -0.070 0.024 0.0039
Mild/no HME 551

Symptoms -0.052 0.019 0.0056

Complaints -0.078 0.042 0.0697
No HME 152

Symptoms —-0.002 0.036 0.9645

Table 3. Linear regression results of AN

comp/symp

as function of the difference in the total serum Mg level

between Visit 1 and Visit 2 normalized by 0.1 mmol/L (AMg,,) in the severe, mild and no HME subgroups.
Severe HME, serum Mg < 0.5 mmol/l; Moderate HME, serum Mg>0.5 mmol/L and < 0.66 mmol/L;
Moderate/Mild HME, serum Mg >0.5 mmol/L and < 0.8 mmol/L; Mild/No HME, serum Mg=>0.66 mmol/L

and < 0.8 mmol/L; No HME, serum Mg > 0.8 mmol/L. HME, hypomagnesemia; AN,

comp/symp,

mean difference

in the number of complaints, threatened miscarriage symptoms; AMg, ,, difference in the total serum Mg level
between Visit 1 and Visit 2 normalized by 0.1 mmol/L; Mg magnesium; N number of women; SE standard
error; p values reflect whether serum Mg level change is significantly and linearly related to lower number of
complaints/symptoms. Significant p values (<0.05) are presented in bold.
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Parameter ‘ N ‘ Median Aywyoqor Brer ‘ Q1 ‘ Q3
Normalization of Mg level from <0.66 mmol/L
t0>0.66 mmol/L

Domain 1 299 |6 4 10
Domain 2 297 |5 2 7
Domain 3 304 |2 1 4
Domain 4 301 |4 1 7
Normalization of Mg level from < 0.8 mmol/L

t0=0.8 mmol/L

Domain 1 449 |6 3 8
Domain 2 451 |4 2 6
Domain 3 458 |2 0 3
Domain 4 454 |3 1 6

Table 4. Changes in WHOQOL-BREF scores in women with hormone-related conditions in whom total
serum Mg level was normalized. Mg magnesium; Q quartile; WHOQOL-BREF World Health Organization

quality of life questionnaire; Ayyoqor srer difference between Visit 1 and Visit 2 in the total WHOQOL-BREE.

Question 1 Question 2 Domain 1 Domain 2 Domain 3 Domain 4
N 955 957 939 941 953 949
r 0.1218 0.0879 0.1814 0.1689 0.1584 0.1567
p value <0.001 0.007 <0.001 <0.001 <0.001 <0.001

Table 5. Correlation coefficients r between changes in WHOQOL-BREF scores and the difference in Mg
level in women with hormone-related conditions (N =957). Mg magnesium; WHOQOL-BREF World Health
Organization quality of life questionnaire; p values reflect whether Pearson’s coefficient of correlation is
statistically significant between changes in WHOQOL-BREF question/domain scores and the difference in
serum Mg level.

(20.66 mmol/L: 78.4%;>0.80 mmol/L: 58.9%). An increase of 0.1 mmol/L in total serum Mg level was associ-
ated with an improvement in the severity of threatened miscarriage symptoms in pregnant women and in QoL
in women with hormone-related conditions, particularly in the subgroups of moderate/mild HME women with
total serum Mg level >0.5 mmol/L and < 0.8 mmol/L compared with serum Mg> 0.5 mmol/L and <0.66 mmol/L
(moderate HME). Based on patient-reported outcomes, the cut-off value of 0.8 mmol/L showed a significant
benefit compared with 0.66 mmol/L. HME is well-known to be associated with a number of chronic diseases
(including diabetes, hypertension, coronary heart disease, and osteoporosis)®°, with clinical manifestations seen
at very low Mg levels, potentially explaining the use of 0.66 mmol/L as cut-off value in clinical practice. However,
non-specific symptoms may start to appear at serum Mg values between 0.66-0.8 mmol/L, but be underestimated
or ignored by the patients. The results obtained in this analysis support this hypothesis: women with baseline
serum Mg concentration between 0.66—-0.8 mmol/L showed a significant improvement in their quality of life after
one month of Mg supplementation. Noteworthy, this change was observed neither in the subgroup of women
with baseline serum Mg <0.66 mml/L nor in the subgroup of women with Mg levels > 0.8 mmol/L, further
supporting the hypothesis that patients suffering from mild hypomagnesemia (below 0.8 mmol/L) are the ones
who could benefit the most from Mg supplementation, whereas those with moderate hypomagnesemia (below
0.66 mmol/L) may require additional treatment to tackle the primary cause of Mg deficiency.

Many factors were found to be related to the normalization of Mg level in both cohorts. Some of them were
unexpected and need further clarification in subsequent studies. Overall, traits associated with Mg level normali-
zation at both cut-off values were related to the absence of Mg deficiency symptoms, cardiovascular and thyroid
disorders. The absence of multivitamin supplementation was associated with normalization of total serum Mg
concentration to > 0.8 mmol/L, in both study cohorts. This concordance in results provides evidence that the
observed effect is reliable, although the mechanistic basis of this association (as well as elucidating whether it
is primary or secondary to other factors) still needs further clarification. It has been shown that changes in the
intake of Mg may affect the metabolism of other minerals, such as Ca, and vice-versa®®. Additionally, Ca has
been proven to compete with Mg for intestinal absorption, thus potentially reducing the final intake of Mg?’.
In light of these findings, it could be hypothesized that the intake of multivitamins, usually containing also Ca,
might have affected the results.

This analysis presents a few limitations. Diet or lifestyle changes that might have influenced Mg levels were not
controlled in the observational studies, and there was no control arm. Another limitation is that data generated
using the pooled databases cannot be generalized to the entire population of pregnant women or women with
hormone-related conditions in the Russian Federation since those studies recruited only women with symptoms
of Mg deficiency. Moreover, all women may not have received their four-week treatment before serum Mg was
measured (or vice versa). The short follow-up did not allow collecting valuable data regarding childbirth condi-
tions in pregnant women receiving Mg supplementation. Concomitant causes for non-HME specific symptoms
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HME subgroup N Domain AWHOQOL-BRER SE p value
Question 1 0.07 0.03 0.0364
Question 2 0.02 0.03 0.4564
Domain 1 0.46 0.17 0.0072
Moderate HME 361
Domain 2 0.36 0.14 0.0092
Domain 3 0.25 0.09 0.0071
Domain 4 0.41 0.19 0.0286
Question 1 0.09 0.02 0.0000
Question 2 0.06 0.02 0.0060
Domain 1 0,64 0,12 0,0001
Moderate/mild HME 767
Domain 2 0,46 0,09 0,0001
Domain 3 0.32 0.06 0.0001
Domain 4 0.56 0.12 0.0001
Question 1 0.07 0.03 0.0073
Question 2 0.03 0.03 0.2037
Domain 1 0.49 0.13 0.0003
Mild/no HME 546
Domain 2 0.37 0.11 0.0007
Domain 3 0.17 0.06 0.0105
Domain 4 0.31 0,12 0,0125
Question 1 0.05 0.05 0.2750
Question 2 0.02 0.04 0.6437
Domain 1 0.40 0.23 0.0789
No HME 140
Domain 2 0.35 0.20 0.0719
Question 3 0.11 0.11 0.2985
Question 4 0.21 0.21 0.3262

Table 6. Linear regression results of Aywyoqor-prer s function of AMg,; Moderate HME, serum

Mg >0.5 mmol/L and < 0.66 mmol/L; Moderate/Mild HME, serum Mg >0.5 mmol/L and <0.8 mmol/L; Mild/
No HME, serum Mg > 0.66 mmol/L and <0.8 mmol/L; No HME, serum Mg > 0.8 mmol/L; severe HME cases
(Mg <0.5 mmol/L) were not included in the analysis due to limited sample size. HME, hypomagnesemia;
Mg, magnesium; Awoqor-srep difference in World Health Organization quality of life questionnaire scores;
AMg,,, difference in the total serum Mg level between Visit 1 and Visit 2 normalized by 0.1 mmol/L; p values
reflect whether Avwgoqor-prer domains/questions are significantly and linearly related to the change in serum
Mg level; significant p values (<0.05) are presented in bold.

have not been considered during the study. Lastly, the retrospective observational design of this study did not
allow causal inferences to be made; however, it provided reliable data in a real-world setting, on the associa-
tion between Mg supplementation and improvement in the symptoms and QoL in groups of women who most
frequently suffer Mg deficiency.

To conclude, a high proportion of women with Mg deficiency had Mg level normalized after 1 month of
treatment with Magne B,/Magne B Forte, regardless of the serum Mg cut-off value. Increasing total serum Mg
level by 0.1 mmol/L was correlated with changes in various clinical/laboratory traits, reduction of the number of
complaints, threatened miscarriage symptoms in pregnant women, and improvement of QoL, in < 0.8 mmol/L
cut-off. These results allow us to support further serum Mg < 0.8 mmol/L as the most clinically relevant margin
and encourage scientific community to conduct other studies. Among the factors associated with better treatment
response, it is interesting to note that the use of multivitamins may interfere with the response to Mg supplemen-
tation, possibly related to the antagonism of Ca, however, further studies are needed to elucidate this finding.
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Data may be provided upon reasonable request.
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