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Vitamin B12 deficiency is associated with obesity and overweight, anemia and possible uterus and
fetus neurological impairments. This study was aimed to reveal a health risk for pregnant women
with vitamin B12 deficiency, as well as the preterm birth one. The findings demonstrated no strong
correlation between serum vitamin B12 level and preterm birth risk. But an inverse association be-
tween vitamin B12 level and overweight before pregnancy as well as when giving birth was found.
There was confirmed the noteworthy connection between meat consumption and vitamin B12 level,
as well a correlation between the vitamin B12 level and that of hemoglobin in pregnant women was
found. The need in further investigation was emphasized to increase the reproducibility of results.
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Preterm birth and low birth weight cause more
than 2.9 million annual neonatal deaths world-
wide [1]. Consequently, an effort should be made to
prevent such cases to reduce the number of children
deaths. Prevention is not always easy as the preterm
birth and low birth weight have a complicated and
sometimes unknown etiology [2]. Complications of
prematurity include respiratory distress syndrome,
brain hemorrhage, jaundice, infections, bronchopul-
monary dysplasia, etc. [3, 4]. The preterm birth is be-
lieved to be a syndrome with a numerous potentially
independent reasons, resulting in many studies dis-
cussing the role of vitamin deficiencies as a probable
cause for preterm birth and low birth weight [5-8].

Vitamin B12, also known as cobalamin, plays
a major role in the DNA synthesis and methylation
[9, 10]. It is also important for the energy produc-
tion of a cell [11]. Vitamin B12 mutually with folic
acid is a cofactor for the conversion of homocysteine
to methionine, an important methyl donor required
for the synthesis of neurotransmitters and phospho-
lipids [12]. Low vitamin B12 concentrations during
pregnancy may affect the placental growth [13], as
well as normal development of infant brain [14].
Suboptimal level of vitamin B12 has been shown to
be associated with low birth weight and an adverse
lipid profile in neonates [15].

The aim of our study was: 1) to compare the
obstetrics anamnesis between the women who gave
birth on term and those delivered prematurely, 2) to
reveal the prevalence of vitamin B12 insufficiency
in pregnancy, 3) to determine its association with
preterm birth and low birth weight, 4) to examine

its association with spontaneous abortions, and 5) to
investigate its relationship with obesity and hemo-
globin levels in pregnant women.

Study design. This is a retrospective and pro-
spective case-control study using the data obtained
from the women whose pregnancy was monitored at
the outpatient Clinic of the University Hospital of
Obstetrics and Gynecology «Maichin dom», Sofia,
Bulgaria. The collected data comprise the maternal
weight and BMI before pregnancy as well as at the
time of giving birth, obstetrics history, serum levels
of vitamin B12 and hemoglobin, information about
meat consumption.

Cases. Study cases were 107 women who gave
birth before the 37th week of gestation.

Controls. Study controls were 101 women who
gave birth after the 37" week of gestation.

Data collection. Information was collected on
women'’s age, height, weight, parity, miscarriages, and
meat consumption at their first visit to the clinic.
Weight and height were obtained under standard-
ized conditions and used to calculate BMI. Second
measurement of weight and height was performed
almost before birth and BMI was calculated again.
Gestational age was calculated starting from the first
day of the last menstruation.

Blood samples were collected from each patient
by venipuncture and collected into vacutainer hepa-
rine tubes. Hemoglobin measurement was automati-
cally analyzed. Plasma vitamin B12 was measured in
12—14 week of gestation by either the electrochemi-
luminescence or immunochemical method. We consid-
ered three groups depending on the level of vitamin
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B12: 1) Deficiency, i. e. with the plasma concentra-
tions of vitamin B12 < 148 pmol/L; 2) Subclinical
deficiency, i. e. with the plasma concentrations of
vitamin B12 148-220 pmol/L; and 3) Normal lev-
el, i. e. with the plasma concentrations of vitamin
B12 > 220 pmol/L.

Statistical analysis. Quantitative variables are
presented as mean values (arithmetic mean and
median), standard deviations, minimum and maxi-
mum values. Variables are presented by (n) and
relative (%) capabilities. The listed distributions
of the quantitative variables are evaluated with
a Kolmogorov — Smirnov test (one-sample Kol-
mogorov — Smirnov test). Normal distribution of
quantitative variables into two independent groups
were comparatively analyzed with ¢-test (Indepen-
dent-Samples ¢-test), and if the distribution was
not normal, Mann — Whitney test was used. The
relationship between two category variables was
examined with a Chi-Square Test. Statistical sig-
nificance is assumed at p < 0.05. The specialized
Statistical Package for the Social Sciences (SPSS)
version 19.0 was used to process the survey data.

Results. We started our investigation by compar-
ing the two groups on their age, weight and BMI to
look for the preterm birth feature. The table below
(Table 1) shows the difference in the mean gesta-
tional week of giving birth, i. e. 30.85+3.86 for cases
and 38.66£1.53 for the controls. We found no dif-
ference in the mean age for both groups. As for the
weight and BMI before pregnancy and at birth the
results demonstrate them all higher in the group of
the controls.

We used Fisher’s Exact Test to assess the number
of pregnancies and spontaneous abortions among the
two groups of patients (Table 2 and 3). We found
a significant difference (p < 0.001) in the number
of pregnancies between the cases and controls. The
current pregnancy was first for 48.6% (n = 52) of

cases and 76 % (n = 76) of the controls, as well as
it was the second for 34.6% (n = 37) of cases and
20% (n = 20) of the controls. In 89.7% (n = 96) of
cases there was no report on a spontaneous abor-
tion in the past. This was stated in 91.1% (n = 92)
of the controls.

To find a correlation between the parameters
discussed in Table 1 and the level of vitamin B12
we divided each of two groups into three subgroups,
i.e. with the level of vitamin B12 < 148 pmol/L,
148-220 pmol/L, and > 220 pmol/L. We found no
significant difference in weight and BMI between
the cases in three groups (Table 4). However, such
a difference was revealed in the controls (Table 5).

The weight of the control group of women with
vitamin B12 level < 148 pmol/L at the time they
gave birth was 96.73+15.56 kg and of those with lev-
el > 220 pmol /L was 80.23+12.62 kg (p = 0.01). BMI
before pregnancy in the control group of women with
vitamin B12 level < 148 pmol/L was 32.5+6.5, while
in women with vitamin B12 level > 220 pmol/L it
was 25.25+3.34 (p = 0.004). This tendency is similar
when observing the BMI at the time those women
gave birth. It was 37.11£6.52 in women with vitamin
B12 level < 148 pmol/L and 29+4.62 in the women
with vitamin B12 level > 220 pmol/L (p = 0.001).

When obtaining these results, we decided to
combine the cases and controls, and hence to di-
vide the patients only according to their vitamin
B12 serum level. Thereby we may see more clearly
the correlation between vitamin B12 concentra-
tion in the blood and the aforementioned parame-
ters. We compared the patients with different level
of vitamin B12: 1) with vitamin B12 concentra-
tion < 148 pmol/Land 148—220 pmol/L; 2) with vitamin
B12 concentration < 148 pmol/L and > 220 pmol /L;
and 3) with vitamin B12 concentration 148-—
220 pmol/L and > 220 pmol/L (Table 6). We found
a strong difference between the cohort with low

Table 1
Maternal age, weight and BMI before pregnancy and at birth, gestational week at birth
in the group of cases and controls
Parameter Group n Mean SD Min Max
Age Controls 101 29.49 4.58 19.00 40.00
Cases 107 29.39 5.12 17.00 42.00
Weight before pregnancy Controls 101 72.38 12.80 45.00 125.00
Cases 107 63.11 11.66 42.00 88.00
Weight at birth Controls 101 82.20 16.50 3.00 130.00
Cases 107 74.98 12.64 53.00 106.00
BMI before pregnancy Controls 101 26.42 4.95 15.57 45.91
Cases 107 22.79 4.67 15.78 38.22
BMI at birth Controls 101 30.02 6.38 1.05 48.04
Cases 107 27.05 4.88 19.36 41.33
Week of giving birth Controls 101 38.66 1.58 34.00 42.00
Cases 105 30.85 3.86 1.00 38.00
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Table 2 Table 3
Parity of cases and controls Parity of cases and controls
Current | Controls | Cases Total Sponta- | Controls | Cases Total
pregnancy[ n [ % | n | % | n | % | " oS T T T | n | °
1 76 76.0 52 48.6 128 61.8
2 20 20.0 37 34.6 57 27.5 0 92 91.1 96 89.7 188 90.4
3 2 20 14 131 16 7.7 <0.001 1 9 89 7 65 16 7.7 <0.166
4 2 20 4 37 6 2.9 2 0O 00 4 37 4 1.9
Table 4
Correlation between serum vitamin B12 level and weight as well as BMI of cases
Group | Parameter | Vit. B12 level | n | Mean | SD | Min | Max | p
Weight before < 148 pmol/L 39 61.74 13.51 42.00 88.00
pregnancy 148-220 pmol/L 20 64.40 11.47  47.00 86.00 0,642
> 220 pmol/L 48 63.69 10.16 42.00 86.00
Weight at birth < 148 pmol/L 39 73.87 14.35 53.00 106.00
148-220 pmol/L 20 75.40 12.90 57.00 101.00 0,789
> 220 pmol/L 48 75.71 11.17 53.00 93.00
Cases BMI before < 148 pmol/L 39 22.22 4.74 15.78 31.93
pregnancy 148-220 pmol/L 20 23.49 4.37 17.47  30.85 0,584
> 220 pmol/L 48 22.96 4.78 17.26 38.22
BMI at birth < 148 pmol/L 39 26.61 5.04 19.36 38.47
148-220 pmol/L 20 27.45 4.55 21.19 35.79 0,770
> 220 pmol/L 48 27.25 4.95 19.47 41.33
Table 5
Correlation between serum vitamin B12 level and weight as well as BMI of controls
Group Parameter Vit. B12 level | N | Mean | SD | Min | Max | p
Weight before < 148 pmol/L 11 84.82 16.77 60.00 105.00
pregnancy 148-220 pmol/L 12 7717  20.30 56.00 125.00 0.024
> 220 pmol/L 78 69.88 9.23 45.00 106.00
Weight at birth < 148 pmol/L 11 96.73 15.56 73.00 120.00
148-220 pmol/L 12 81.67 30.05 3.00 130.00 0.01
Controls > 220 pmol/L 78 80.23 12.62 3.00 108.00
BMI before < 148 pmol/L 11 32.50 6.50 22.04 41.12
pregnancy 148-220 pmol/L 12 28.45 7.43 21.22 4591  0.004
> 220 pmol/L 78 2525  3.34 1557  36.68
BMI at birth < 148 pmol/L 11 37.11 6.52 26.81 48.04
148-220 pmol/L 12 30.14 11.14 1.10 47.75 0.001
> 220 pmol/L 78 29.00 4.62 1.05 37.37

levels of vitamin B12 and that with normal level
of vitamin B12 when comparing the weight before
pregnancy (p = 0.006), weight at the time they gave
birth (0.002), BMI before pregnancy (p = 0.001) and
BMI at time they gave birth (< 0.001).

Since vitamin B12 is found in animal-derived
foods only and it is vital for the body formation, we
investigated its levels in the cases and controls as
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we divided them according to whether they consume
meat products regularly or irregularly (Table 7).
We found a significant difference in the level of vi-
tamin B12 in case of regular meat consumption in
both the cases and controls (p < 0.001). In 89.7%
(n = 35) of cases and 90.9% (n = 10) of the controls
those, irregularly consuming meat, had low level of
vitamin B12. On the other hand, 95.8% (n = 46)
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Table 6

Comparison between cohorts with different levels of vitamin B12, weight and BMI
before pregnancy and at the time of giving birth

Groups compared
< 148 pmol/L < 148 pmol/L 148-220 pmol/L
Parameter
148-220 pmol/L > 220 pmol/L > 220 pmol/L
p p p
Weight before pregnancy 0.156 0.006 0.548
Weight at birth 0.079 0.002 0.528
BMI before pregnancy 0.124 0.001 0.270
BMI at birth 0.052 <0.001 0.310
Table 7
Correlation between regular meat consumption and vitamin B12 level
Vitamin B12 level
Group Mean . <148 pmol/L 148-220 pmol/L > 220 pmol/L Total p
consumption
n | % n | % n | % n | %
Controls regularly 1 9.1 3 25.0 71 91.0 75 74.3 < 0.001
irregularly 10 90.9 9 75.0 7 9.0 26 25.7
Cases regularly 4 10.3 9 45.0 46 95.8 59 551 < 0.001
irregularly 35 89.7 11 55.0 2 4.2 48 44.9
Total regularly 5 10.0 12 37.5 117 92.9 134 64.4 < 0.001
irregularly 45 90.0 20 62.5 9 7.1 74 35.6
Table 8
Correlation between vitamin B12 level and spontaneous abortions
Vitamin B12 level
Group smz?oen%us < 148 pmol/L |148-220 pmol/L| > 220 pmol/L Total p
n | % n | % n | % n | %
Controls 0 10 90.9 11 91.7 71 91.0 92 91.1 1.000
1 1 9.1 1 8.3 7 9.0 9 8.9
Cases 0 36 92.3 19 95.0 41 85.4 96 89.7
1 2 5.1 0 0.0 5 10.4 7 6.5 0.603
2 1 2.6 1 5.0 2 4.2 4 3.7
Total 0 46 92.0 30 93.8 112 88.9 188 90.4
1 3 6.0 1 3.1 12 9.5 16 7.7 0.675
2 1 2.0 1 3.1 2 1.6 4 1.9

of cases and 91% (n = 71) of the controls who had
been consuming meat regularly had a normal level
of vitamin B12.

Our team tried to find a correlation between
low serum vitamin B12 concentration and the in-
cidence of miscarriages (Table 8). We did not note
such a relationship. In the group of cases with vi-
tamin B12 level < 148 pmol/L 51% (n = 2) had
one miscarriage and 2.6 % (n = 1) had two miscar-
riages. In the group of controls with vitamin B12 le-
vel < 148 pmol/1.9.1% (n = 1) had one miscarriage.

When searching a correlation between vitamin B12
concentration and blood hemoglobin level we combined
the two groups and divided them only according to
the level of the vitamin (Table 9). We found a sig-
nificant difference in the hemoglobin level depending
on vitamin B12 concentration (p = 0.038). The mean
hemoglobin level for the women with vitamin B12 con-
centration < 148 pmol/L was 111.10£11.02, in those
with vitamin B12 concentration of 148—220 pmol /L it
was 115.19£11.41, and in the ones with vitamin B12
concentration > 220 pmol/L it made 115.97+11.31.
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Table 9
Correlation between vitamin B12 and hemoglobin levels
. . Hemoglobin
Vitamin B12 n - - F dfs p
Mean | Median SD | Min | Max
< 148 pmol/L 49 111.10 112.00 11.02 70.00 136.00
148-220 pmol/L 32 115.19 114.00 11.41 97.00 145.00 3.33 2.204 0.038
> 220 pmol/L 126 11597 115.00 11.31  90.00 153.00
Table 10

Comparison between cohorts with different levels of vitamin B12 and hemoglobin level

Compared groups
< 148 pmol/L < 148 pmol/L 148-220 pmol/L
Parameter
148-220 pmol/L > 220 pmol/L > 220 pmol/L
P p p
Hemoglobin 0.249 0.029 0.935
Table 11
Correlation between vitamin B12 serum concentration and week of gestation when giving birth
Group | Vitamin B12 level | n Mean | Median | SD | Min | Max | p
Controls < 148 pmol/I 11 38.64 39.00 2.16 34.00 42.00
148-220 pmol/I 12 38.42 38.00 1.24 37.00 41.00 0.677
> 220 pmol/I 78 38.71 39.00 1.49 35.00 42.00
Cases < 148 pmol/I 39 31.00 32.00 2.52 26.00 35.00
148-220 pmol/I 19 30.32 32.00 2.75 26.00 34.00 0,323
> 220 pmol/I 47 30.94 32.00 5.04 1.00 38.00

To elucidate the relation between vitamin
B12 concentration and the level of hemoglo-
bin we compared the cohorts with different level
of vitamin B12 as we have done with other pa-
rameters (Table 10). The groups we compared
were as follows: 1) with vitamin B12 concentra-
tion < 148 pmol/Land 148—220 pmol/L; 2) with vitamin
B12 concentration < 148 pmol/L and > 220 pmol /L;
and 3) with vitamin B12 concentration 148-
220 pmol/L and > 220 pmol/L. A significant dif-
ference was found in the second group which shows
that the most prominent change in hemoglobin level
was in the women with low level of vitamin B12 and
those with normal one (p = 0.029).

Our main aim in this study was to look for a cor-
relation between the deficit of vitamin B12 and the
preterm birth (Table 11). Since the published data
concerning the effect of vitamin B12 concentration
is controversial, we made same calculations as for
the possible risks of low level of the vitamin during
pregnancy. Even though we found significant altera-
tions in some of our tests, we could not establish an
association between the serum level of vitamin B12
in pregnant women and the risk of preterm birth.

Discussion

Numerous studies confirm that lower maternal
B12 levels are associated with an increased risk of
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preterm birth [15]. The relevantly high prevalence
of preterm birth (5-18% of pregnancies) and its
various causes makes essential the solving of this
problem for the sake of health of future genera-
tions [16—19]. The consequences for the premature
newborns may lead to serious short and long-term
health problems [3, 20]. However, current evidence
for such a correlation is still controversial. Taking
this into consideration, we divided our patients de-
pending on the week of gestation they gave birth,
and measured serum concentration of vitamin B12.
Our results showed no significant relation between
vitamin B12 blood level and the risk of preterm
birth. We registered vitamin B12 insufficiency in 23
of the controls and in 58 of the cases. On the other
hand, normal vitamin B12 level was registered in
78 of the controls and in 47 of cases. Even though,
there is no statistical significance, the difference in
the numbers is obvious and more studies with much
larger cohorts are needed.

Our investigation demonstrated interesting
findings regarding the weight and the BMI of the
women before pregnancy and at the time they gave
birth depending on their vitamin B12 level in blood.
We found that correlation in the group of controls —
those with low level of vitamin B12 had mean BMI
at the time they gave birth of 37.11£6.52 kg/m? and
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body weight of 96.73+15.56 kg, while those with
normal level of vitamin B12 had mean BMI at the
time they gave birth of 29+4.52 kg/m? and body
weight of 80.23£12.62 kg. The same is observed for
the BMI and body weight before pregnancy. In the
group of the women with low level of vitamin B12
the mean BMI was 32.5+6.5 kg/m? and their mean
body weight was 84.82+16.77 kg. These results were
25.25+3.34 kg/m? and 69.88+9.23 kg, correspond-
ingly, for the women with normal level of vitamin
B12. This demonstrates the probable inverse associa-
tion of vitamin B12 levels and obesity, as previously
reported [21]. Remarkably, this was detected before
pregnancy and at term which shows even stronger
correlation between these two parameters. Further
investigation is needed to understand the underly-
ing mechanisms.

The animal products are well known to be
a source of vitamin B12, especially meat. Measuring
the vitamin concentration in women, consuming and
not consuming meat, we managed to find a signifi-
cant link between the meat consumption and vitamin
B12 level. This was detected in the group of cases as
well as that of the controls. Our results emphasize
the need of appropriate meat consumption in young
women. We should certainly take into consideration
some religious and social concerns regarding the meat
eating. In that case, the physicians need to explain
all the risks following vegetarian or nearly vegetarian
diet. Moreover, vitamin B12 level should be measured
regularly and should be supplemented when needed.

Another correlation we found concerning the
level of vitamin B12 is that with hemoglobin le-
vel. Pregnant women are a risk group for iron-de-
ficiency anemia due to combination of the factors
such as decreased iron supply, the iron require-
ments of the growing fetus, and expansion of ma-
ternal plasma volume [22]. Low vitamin B12 le-
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3B’A30K MIK PIBHEM BITAMIHY B12 III/T YAC BATITHOCTI TA HEPEJYACHUMH
ITOJIOTAMUA 1 PU3SNKAMMU JIA 310POB’ I MATEPI

BIKTOPIA JIASAPOBA CITACOBA, JILJIIA IBAHOBA KOJIEBA,
MAPIETA AHTOHOBA IIOITIOBA, BAJJEHTMIHA BOAHOBA ITETKOBA,
MIJIEH BEHIIMCJIABOB JTUMUTPOB

Hedinur Bitaminy B12 noB’sisanuii i3 0KUPIHHAM Ta HAJAMIPHOI BArow, aHEMI€I0 Ta MOKJIHBHUMH He-
BPOJIOTIYHUMH MOPYIIEHHAMH MATKH Ta 1I01a. MeToI0 AOCHiAKeHHsT OYJI0 BUSIBIECHHS PUBHKIB JJIsT
310pOB’s BariTHUX i3 gedinurom Bitaminy B12 ta nepeguyacuux mosoriB. OTpuMaHi pe3yJbraTiu He
MiITBEPIHJIM HASBHICTh 3HAYHOI KOpeJAIlii MisK piBHeM BiTamiHy B12 y cupoBarii KpoBi BariTHuxX Ta
PU3HMKOM mepeayacHux mosori. Ilpore BusiBIeHO 3BOPOTHHIL 3B’ 130K MiK piBHeM Bitaminy B12 i naza-
MIipHOIO Barolo /1o BariTHOCTI i mix yac moJori. IlinTBepakeHo 3HaUYHUIA 3B’ 30K MK CIOKMBaHHSIM
M’sica i piBHeM Biraminy B12, BusiBlIeHO KOpeJsLilo MiK piBHsAMH Bitaminy B12 ii remorio6iny y Ba-
ritnux. Ilizkpecaeno HeoOXiAHICTh MPOBENEHHS MOAANBIINX AOCIMKEHb IS MiABUIIEHHS BiJTBOPIO-

BaHOCTi pe3yJbTaTiB.

Kmiouosi cnoea: simamin B12, nepeduacni nonozu, eazimmicmo, naomipua eaza, 2emo2io0in.
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