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Vitamin B, levels in metformin-treated
type 2 diabetes patients

I. V. Pankiv

INTRODUCTION

Metformin is afirst-line drug in the pharmacotherapy
of type 2 diabetes mellitus (DM). Apart from the low
cost, good efficacy, and beneficial effects on body
weight, the relatively safe adverse effect profile has
justified the widespread use of metformin [1, 2]. Several
studies have reported association of vitamin Bi,
deficiency in type 2 diabetes patients treated with
metformin [3—5]. Metformin does, however, induce
vitamin B, malabsorption, which may increase the risk
of developing vitamin B, deficiency — a clinically
important and treatable condition. In addition, met-
formin treatment has been reported to be associated
with decreased folate concentration, although the
mechanism of this effect has not been elucidated.
Finally, decreases in both folate and vitamin B,
concentrations might, in turn, result in an increase in
homocysteine concentrations, an independent risk
factor for cardiovascular disease, especially among
individuals with type 2 DM [6, 71.

All current evidence on vitamin B;, deficiency in
metformin treatment comes from short term studies
[8—10]. No long term, placebo controlled data on the
effects of metformin on concentrations of vitamin Bs in
patients with type 2 DM have been reported. In addition,
placebo controlled data on the effects of metformin on
homocysteine concentrations in type 2 diabetes are
sparse, and again no long term data are available.

Clinically, vitamin B;, deficiency could lead to altered
mental status, megaloblastic anemia, and neurological
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damage [11]. Peripheral neuropathy due to vitamin B;,
deficiency may be confused with diabetic peripheral
neuropathy or may contribute to the aggravation of
diabetic peripheral neuropathy [12]. The progression of
neurologic damage due to vitamin B;, deficiency can
be stopped by early detection and treatment with
cobalamin supplementation [13]. However, if this
occurrence is misdiagnosed as diabetic neuropathy,
permanent neurological damage may occur [14]. This
study was done to further explore this question.

Aim of the study — to study the prevalence of
vitamin By, deficiency and the factors associated with
it in patients with type 2 diabetes mellitus who were
treated with metformin.

MATERIALS AND METHODS

The patients were recruited from the endocrinology
outpatient department of a tertiary care center from
August 2018 to December 2018, after taking informed
consent.

Patients were defined as type 2 DM with an age at
diagnosis above 30 years. Pregnancy, pernicious ane-
mia, malabsorption syndrome, gastrointestinal surgery,
autoimmune thyroid disease, chronic hepatitis, chronic
kidney disease stage 4 and above, chronic alcohol
abuse, and the use of oral/parenteral vitamin B;, or
multivitamin supplements were exclusion criteria.

An observational study was conducted from August
2018 to December 2018. The study was approved by
the Univetsity Ethical Committee.
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Table 1

Baseline characteristics of patients with type 2 DM

Variable Group1, |oroup2 lp
Age, years 527+34 |494+3.1 |047
Sex, n (%)

Male 16 (45.7) 11 (44.0) 0.34
Female 19 (54.3) 14 (56.0)

Duration of DM, years 6.7+ 1.1 1.9+ 0.6 <0.01
BMI, kg/m? 293+24 |293+24 |0.23
HbAlc, % 79+15 78+14 0.30

DM — diabetes mellitus, BMI — body mass index,
HbAIlc — glycated hemoglobin

A total of 53 patients with type 2 DM (group 1,
n = 35, receiving metformin and group 2, n = 25, never
treated with metformin) from the endocrinology clinic
in Chernivtsi were studied.

Group 1 consisted of patients with type 2 DM with
ongoing treatment with metformin with duration of
metformin use >6 months while second group
consisted of patients with type 2 DM who had never
received metformin.

History about diabetes onset, dose, and duration of
metformin usage as well as recent (within 3 months)
glycated hemoglobin (HbA1c) was obtained from Centre
records. The Centre records, patient’s prescriptions, and
medicines were also searched for prescription of any
vitamin Bs,-containing supplements and patients were
shown a list of commonly available multivitamins
containing vitamin B;, and were asked about their use
at any time in the past.

Vitamin B, estimation was done by competitive
chemiluminescent enzyme immunoassay on Immulite
analyzer using commercial kits from Siemens Healthcare
Diagnostics Inc., New York, USA. The calibration range
of this assay was 197—771 pg/ml.Vitamin B, deficiency
was defined as levels below 190 pg/ml.

Statistical analysis was performed using Statistical
Package for Social Sciences SPSS version 14 (SPSS Inc.,
Chicago, IL, USA). Continuous variables were described
as mean and standard deviation. The categorical
variables were stated as proportions or percentages.
The comparison between the first group and second
group was done with Student’s t-test for continuous
variables and Chi-square test for categorical variables.
Linear regression analyses were carried out to study
the effect of duration since the diagnosis of diabetes,
use of metformin, and duration of metformin use on
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serum vitamin B, levels. P <0.05 was considered
statistically significant.

RESULTS

A total of 60 patients with type 2 DM (group 1,
n = 35, receiving metformin and group 2, n = 25, never
treated with metformin) from the endocrinology clinic
in Chernivtsi were studied. Serum Vitamin B, levels
were measured in all patients. The mean age of the
study population was 51.9 + 9.3 years. Table 1 shows
the baseline characteristics of patients with type 2 DM.
The two groups were comparable except for duration
of DM which was significantly greater in the first group.
Duration of metformin use was 26.2 + 54 months
(range 6—140 months). Daily dose of metformin was
839.2 £ 53.1 mg (range 500—2500 mg). The cumula-
tive dose of metformin was 970.8 + 517.2 g (range
85—10,590 g).

The serum mean unadjusted vitamin By, levels were
239.6 £ 37.4 pg/ml in the first group and 293.6 + 42.3
pg/ml in the second group (p = 0.37).

The mean duration of DM was longer in the first
group as compared to the second group (6.7 £ 1.1
years vs. 1.9 + 0.6 years, p < 0.01). Vitamin B, deficiency
was present in 16 (45.7 %) of the first group and in
6 (24.0 % of the second group (p = 0.04).

On univariate linear regression analysis with vitamin
B., levels as the dependent variable and metformin use
(no and yes) as the predictor variable, metformin use
was associated with a 8.7 + 3.9 pg/ml (p = 0.73) lower
vitamin B, level. On univariate linear regression analysis
with vitamin Bs, levels as the dependent variable and
duration of DM as the predictor variable, vitamin B,
levels were 12.2 +3.0 pg/ml (95 % C16.4—18.0, p < 0.001)
higher for every 1 year increase in the duration of DM.

To further study the association of vitamin By, levels
and duration of DM, we performed a stratified analysis.
Figure 1 shows the box plot of serum vitamin B;, with
duration of DM categorized into newly diagnosed
(0—1 year), 1—5 years, and > 5 years. Serum vitamin Bs,
levels were higher by 41.4 pg/ml in patients with DM of
1—5 years compared to those with recently diagnosed
diabetes (p = 0.41). Serum vitamin B, levels were higher
by 119.4 pg/mlin patients with duration of DM > 5 years
compared to those with recently diagnosed diabetes
(p < 0.02). Similarly, serum vitamin B, levels were
77.1 pg/ml higher in >5 years DM duration group
compared to 1—5 year duration of DM group (p = 0.03).

On univariate linear regression analysis with vitamin
B, levels as the dependent variable and duration of
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metformin use as the predictor variable, duration of
metformin use predicted a 0.8 + 0.4 pg/ml (p = 0.05)
lower Vitamin B, levels for every 1 month increase in
the duration of metformin use. On stratifying duration
of metformin use into no metformin use, 0—1 years,
1—>5 years, and more than 5 years, it was found that a
20.1 pg/ml (p = 0.64) and 37.3 pg/ml lower serum
vitamin B;, concentration was observed in individuals
with a 0—1 years and 1—>5 year duration of metformin
use, respectively, compared with the group which had
not received metformin.

In contrast, the serum concentration of vitamin B,
was higher by 45.4 pg/ml (p = 0.27) in individuals who
had received metformin for more than 5 years compa-
red to those who had never received metformin. To
understand the interplay of duration of DM and
metformin use on serum Vitamin By, levels, a stratified
analysis was carried out. A multivariate linear regression
analysis with serum vitamin Bs; levels as the dependent
variable and metformin use (no/yes) and duration of
DM (stratified as 1—5 years and > 5 years) as predictor
variables were done to adjust for the duration of DM.
In this analysis, metformin use group was associated
with a 87.3 £ 37.1 pg/ml (p = 0.03) lower serum vitamin
B1, levels. The serum vitamin B;, levels were 104.9 +
42.0 pg/ml (p = 0.02) higher in the 1—5 year duration
of DM group while they were 192.3 + 48.9 pg/ml
(p < 0.01) higher in > 5 year duration of DM group.

DISCUSSION

The present study involving 60 patients with type
2DM (35 metformin and 25 without metformin)
showed lower vitamin Bs, levels with metformin use,
when adjusted for duration since diagnosis of diabetes,
which is consistent with other studies published earlier
[1—7]. Without adjusting for duration of DM, there was
neither a significant difference in serum vitamin B,
levels nor in the prevalence of vitamin B;, deficiency.
However, the prevalence of vitamin B, deficiency in
patients on metformin in our study is higher than that
reported in literature [4—6, 15].

An interesting finding from our study is the sta-
tistically significant rise in vitamin By, with increasing
duration of DM. In a cross-sectional study from the US
comprising 1621 patients with type 2 DM (575 on
metformin and 1046 not on metformin) and 6867
persons without diabetes, the DM without metformin
group had the lowest prevalence of vitamin B;, deficiency
(24 %) as compared to 5.8 % in the diabetes on
metformin group and the 3.3 % in the group without
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Figure 1. Vitamin B, levels and duration of type 2 DM (0—1,
0—>5 years and > 5 years)

diabetes [3]. We did make an active effort to exclude
patients who had been given vitamin Bs;-containing
supplements for any indication (review of available
medical records was done, and patients were asked
about the use of vitamin Bi;-containing multivitamin
supplements), but these preparations are available over
the counter, and we cannot be sure that patients had
never taken these medications earlier. In addition, the
higher vitamin B, levels with greater duration of DM
were seen in the second group also who were not at the
risk of metformin-related vitamin B;, deficiency (as they
never received metformin) and hence are less likely to
have received vitamin B, treatment.

The limitation of our study is that we did not measure
functional markers of vitamin B, deficiency (serum
homocysteine and serum methylmalonic acid levels)
which may better reflect the status of vitamin B, levels
in the body as compared to serum vitamin B, levels. In
addition, our sample size was small. The strength of this
study is that the second group included only those
patients who had never taken metformin. The reason for
choosing such a group was to exclude a possible long-
term effect of metformin use on vitamin B;, status.
Vitamin B, is stored in the liver and several years may
pass before the stores are depleted and detectable
vitamin B, deficiency manifests. Thus, including patients
with a history of metformin use in the no metformin
group is a potential confounder which we excluded in
this study.

CONCLUSIONS

Metformin use was associated with a significantly
lower serum vitamin B, levels when adjusted for
duration of diabetes.
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Serum vitamin By, levels were higher by 41.4 pg/ml
in patients with DM of 1—S5 years compared to those
with recently diagnosed diabetes (p = 0.41). Serum
vitamin B, levels were higher by 119.4 pg/ml in
patients with duration of DM > 5 years compared to
those with recently diagnosed diabetes (p < 0.02).
Similarly, serum vitamin B;, levels were 77.1 pg/ml
higher in > 5 years DM duration group compared to
1—S5 year duration of DM group (p = 0.03).

Further study of the impact of duration of diabetes
on serum vitamin By, levels and of functional markers
of vitamin B, deficiency on hematological and
neurological parameters will be interesting.

Jxepena inaHcysaHHa — siocymHi. [oHopap 3a Hanu-
CaHHA pyKonucy 8i0 KomepyiliHux opaaHizayiti yu iHwux
3ayikasaeHUx CmopiH asmop He ompumyeas.

Kongpnikm inmepecie — giocymHiti.

EmuuHi acnekmu. [ocnioxeHHsa po3znaHymo Komime-
mom 3 emuku B/JH3Y «bykosuHcbKuli OepxasHuli Meouy-
Hul yHisepcumem» (npomokosn N° 8 8id 17.09.2018 p.).
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ABSTRACT
Vitamin B, levels in metformin-treated
type 2 diabetes patients
I. V. Pankiv

Bukovinian State Medical University, Chernivtsi

Background. Metformin is the most widely used
oral antihyperglycaemic drug, but it may lower B'?
status, which could have important clinical implications.
There are limited data about the effect of metformin
use on serum vitamin By, levels in type 2 diabetes
mellitus (DM) patients.
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Aim. To study serum Vitamin By, levels in patients
with type 2 diabetes mellitus who were receiving
metformin and compared them to those never treated
with metformin.

Materials and methods. A total of 60 patients with
type 2 DM (group 1, n =35, receiving metformin and
group 2, n=25, never treated with metformin) from
the endocrinology clinic in Chernivtsi were studied.
Serum vitamin By, levels were measured in all patients.

Results and discussion. The serum vitamin B,
levels were 239.6 + 37.4 pg/ml in metformin group and
293.6 + 42.3 pg/ml in the no metformin group (p =
0.37). When adjusted for duration of DM, metformin
use was associated with a 57.2 + 7.3 pg/ml (p = 0.03)
lower serum vitamin By, levels. Serum vitamin B, levels
were higher by 41.4 pg/ml in patients with DM of 1—5
years compared to those with recently diagnosed
diabetes (p = 0.41). Serum vitamin Bi, levels were
higher by 119.4 pg/ml in patients with duration of DM
> 5 years compared to those with recently diagnosed
diabetes (p < 0.02). Similarly, serum vitamin By, levels
were 77.1 pg/ml higher in > 5 years DM duration group
compared to 1—5 year duration of DM group (p =
0.03). Serum vitamin Bs, levels for the entire cohort
were higher by 11.8 £ 1.7 pg/ml (p < 0.01) for every
1 year increase in the DM duration.

Conclusions. Metformin use was associated with a
lower serum vitamin B, levels when adjusted for
duration of DM. Increasing duration of DM was
associated with higher serum vitamin B, levels.

Key words: type 2 diabetes mellitus, metformin,
vitamin B, levels.

PE3IOME
BmicT Bitaminy B1, y xBOpMnx
Ha LyKpoBuli fiabet 2-ro Tuny
I. B. MaHekie

bykosuHceKul 0epxxasHuli MeOu4HUU yHigepcumem, YepHigyi

Bctyn. MeTdopMiH 3anumwiaeTbcsa Hanbinbll BUKO-
pPVCTOBYBaHMM MepOpasibHUM aHTUriNepraikeMiyHUm
npenapaToMm, ofHaK NP LibOMY BiH MOXe 3HVXYBaTu
piBeHb BiTamiHy Biy, WO MOXe MaTV BaXKNMBi KNiHIYHI
Hacnigku. HasBHi o6MexeHi AaHi Npo BAUB 3acToCy-
BaHHA MeTPOPMiHY Ha piBeHb BiTaMiHy Bq, y cupoBatui
KPOBi Y XBOPUX Ha LyKpoBui giabeT 2-ro trny (UJ2).

MeTta po60oTm — BUBYMTU pPiBEHb BiTaMiHy B,
y CUpOBATLi KPOBi Yy MauUieHTIB i3 LyKpoBMUM AiabeTom
2 TNy, AKi OTpUMyBanu MeTGOpPMiH, Ta MOPIBHATY iX i3
navieHTaMu, AKi Hikonn He NikyBanuca MeTGOpPMiHOM.
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Martepiann Ta metogm. [lig crnocTepexeHHAM
nepebysanu 60 nauieHTis i3 LLA2 (rpyna 1, n = 35, Aki
oTpumyBanu MeTdbopMiH, Ta rpyna 2, n = 25, aKi Hikonu
He nikyBanucb metdopmiHOM) 3 YepHiBeubKoro
06/1aCHOIO EHAOKPUHONOTiIYHOTO LeHTpY. PiBeHb BiTa-
MiHY B, y cMpoBaTLi KpOBi BUMipIOBanu y BCiX NaLli€H-
TiB. Pe3ynbratn. PiBeHb BiTamiHy B, y cupoBaTui KpoBi
CcTaHoBMB (239,6 + 37,4) nr/mn y nepwin rpyni Ta
(293,6 = 42,3) nr/mn y gpyrin rpyni (p = 0,37). MNicna
cKopuryBaHHA 3a Tpusanictio L2, BukopucTaHHA
MeTPopMmiHy OyNno NOB'A3aHO 3 HUXKUUM piBHEM BiTaMi-
Hy Bi, y cnpoBatui Kposi Ha (57,2 £ 7,3) nr/mn (p =
0,03). PiBeHb BiTamiHy B1, y cupoBaTui KpoBi 6yB binb-
wum Ha 41,4 nr/mn y nagieHTis i3 Tpmanictio L2 Big
OAHOro [0 N'ATN POKIB MOPIBHAHO 3 TUMMU, Y KOTO Jia-
6eT OyB HelloaaBHoO fiarHocTtoBaHuii (p =0,41). PiBeHb
BiTamiHy B, y cupoBatui KpoBi 6yB 6inbwmm Ha 119,4
nr/mMn y nauienTis i3 Tpuanictio U2 > 5 pokis nopis-
HAHO 3 Naui€EHTamMM 3 HeAaBHO AiarHOCTOBAHUM fia-
6etom (p < 0,02). AHanoriyHo, piBeHb BiTamiHy B, y
cupoBaTui KpoBi 6yB Ha 77,1 nr/mn BuLe Npu TprBa-
nocti UA2 noHag 5 pokiB MOPIBHAHO 3 XBOpUMU 3
Tpusanictio U2 1—>5 pokis (p = 0,03). PiBeHb BiTami-
Hy B2 y cupoBaTui KpoBi AnA BCi€i KoropTn 6yB BULWM
Ha (11,8 £ 1,7) nr/mn (95 % [l 6,3—17,0, p < 0,01) 3a
KOXeH pik 36inbweHHA TpusanocTi LUJ2. BucHoBKu.
3acTocyBaHHA MeTPOPMiHY NMOB'A3AHO 3 HUXKUUM PiB-
Hem BiTaMiHy Bq, y cnpoBaTui KpoBI, Lo 3anekano Bif
TPVBANoCTi LyKpPOBOro fiaberty.

KniouoBi cnoBa: LykpoBui giabet 2-ro tuny, meT-
bopMiH, BiTamiH Bi,.

PE3IOME

CopepaHue ButamuHa B,
y 601bHbIX caxapHbim AniabeTom 2-ro TMNa

WU. B. lNaHbKue

bykosuHckul 2ocydapcmaeHHbIl MeOUYUHCKUU
yHusepcumem, YepHosuybi

BctynneHme. MeTtdopmnH ocTaetca Haubonee
NCMNOJIb3yeMbIM NePOpPanbHbIM aHTUIMNEPTINKEMNYEC-
KM MpenapaTom, OfHAKO NPU 3TOM OH MOXET CHUXaTb
YpOBeHb BUTaMrHa Biy, UTO MOXET MMeTb BaXKHble Knu-
Huyeckrne nocneacTema. MmewTca orpaHuYeHHble
JaHHblEe O BIMAHUUN NMPUMEHEHNA MeTGOPMUHA Ha YPO-
BEHb BUTaMWHa Bi, B CbIBOPOTKE KPOBMU Yy OOMbHbIX
caxapHbIM Anabetom 2-ro Tnna (CA2).

Lenb pabotrbl — 13yuntb ypoBeHb BUTaMMHa Biy
B CbIBOPOTKE KPOBU Y MALMEHTOB C CaxapHbIM Anabe-
TOM 2-r0 TUMNa, NoayYaBWUX METGOPMUH, U CPABHUTb
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MX C NaUMeHTaMM, KOTOPble HUKOTAA He NeYnIncb MeT-
dbopmurHOM.

Marepuanbl n metogbl. [og HabnogeHnem Haxoau-
nucb 60 naymenTos ¢ C2 (rpynna 1, n = 35, nonyyas-
Wwnx meTGOpMUH 1 rpynna 2, n = 25, KoTopble HUKOrAa
He neynnucb MeTGopMUHOM) 13 YepHoBMLKOro 0651acT-
HOrO SHAOKPUHOJIOrMYECKOro LieHTpa. YpOBeHb BUTaMU-
Ha B1, B CbIBOPOTKe KPOBM U3MEPSANN Y BCeX NaLNeHTOB.
Pe3ynbratbl. YpoBeHb BuTamuHa By, B CbIBOPOTKE KPOBU
cocTaswn (239,6 + 37,4) nr/mn B nepsow rpynne u (293,6
+ 42,3) nr/mn Bo BTOpOW rpynne (p =0,37). Nocne kop-
pekumn no npogomxkutenbHoctn CA2 ncnonb3oBaHme
MeTGOPMUHA ObINIO CBA3AHO € 6ONEe HU3KMM YPOBHEM
BUTaMMHa Bi, B cbiBOpOTKe KpoBU Ha (57,2 + 7,3) nr/mn
(p = 0,03). YpoBeHb BUTaMMHa B> B CbIBOPOTKE KPOBU
6b11 6onblue Ha 41,4 Nr/mMn Yy NaUMEeHTOB C ANUTESIbHOC-
Toto C[12 OT 0gHOro JO NATY NIET MO CPABHEHMUIO C TEMU,

Jlama Haoxo0xeHHs 00 pedakuii 27.11.2019 p.
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y KOro avabeT 6bii1 HelaBHO ArarHoctuposaH (p =0,41).
YpoBeHb BTaMuHa Bi, B CbIBOPOTKe KpoBY Obin Gonblue
Ha 1194 nr/mn y naumeHToB C AnutenbHocTbio CL2
CBblle 5 net no cpaBHEHMIO C NauMeHTamm C HefaBHO
AMArHOCTUPOBaHHbIM AnabeTom (p < 0,02). AHaNornyHo,
YpPOBeHb BUTaMUHa B, B CbIBOPOTKE KPOoBU Obin Ha 77,1
nr/Mn Bbllwe Npu npogomkutensHoctn CL2 6onee 5 net
Mo CpaBHEHMIO C 60bHbIMY C AnnTeNibHOCTbo CA2 1—5
net (p = 0,03). YpoBeHb BuUTamunHa Bi, B cbiBOpOTKE
KpOBW A1s BCEW KOropTbl O6bi1 Bbiwe Ha (11,8 + 1,7) nr/
mn (95 % [N 6,3—17,0, p < 0,01) Ha Kaxkabli rog yBenu-
yeHuA npogomkmTenbHocT C2. Boioabl. [pumeHeHne
MeTPOpPMMHaA CBA3AHO C HM3KUM YPOBHEM BUTaMu1Ha Bi,
B CbIBOPOTKE KPOBM, UTO 3aBMCENO OT MPOJOIIKUTENb-
HOCTW caxapHoro anabeTa.

KnioueBble cnoBa: caxapHblii anabeT 2-ro Tuna,
MeTGOPMUH, BUTaMUH Bi,.
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