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Abstract: This study reports on allelic and genotypic frequencies of OCT1, OCT2, OCT3 polymorphisms among
metformin-treated DMT2 patients. It also reports the association with HbAlc control on 59 DMT?2 patients. They
were genotyped through real-time PCR (TaqMan assays). Metformin plasmatic levels were determined through
mass spectrometry. Neither the analysis of HbAlc control by SNPs in SLC22A1, SLC22A2, and SLC22A3, nor
the dominant genotypic model analysis yielded statistical significance across genotypes in polymorphisms
rs72552763 (p=0.4678), rs622342 (p= 0.2215), rs316019 (p=0.2209), and rs2076828 (p=0.215). HbAlc levels were
different in rs72552763 (p= 0.0220) and rs622342 (p=0.0093) genotypes. The dominant genotypic model found the
lowest HbAlc levels by GAT/GAT (p= 0.0058) and A/A (p=0.0108), in rs72552763 and rs622342 respectively. We
may conclude that rs72552763 and rs622342 polymorphisms in SLC22A1, exercise a relevant effect in metformin
response determined by HbAlc levels among Mexican-Mestizo DMT?2 patients.
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1. Introduction

The UN and WHO have pointed to diabetes as the greatest health issue from a global epidemic
prospect [1]. Global diagnosis criteria have already been synchronised between the WHO, the
International Diabetes Federation (IDF), and the American Diabetes Association (ADA)[1]. The 2021
edition of IDF’s atlas estimates that 537 million adults between 20 and 79 years of age live with
diabetes (10.5% prevalence), of whom 90% are type 2 patients [2]. Moreover, 240 million people are
undiagnosed, meaning that almost half of the world’s diabetic patients are not aware of their
ailment [2]. By 2045, about 783 million people will suffer from diabetes (12.2% prevalence).

In Mexico, the Secretary of Health, through the National Institute for Public Health (INSP), has
carried out the National Health and Nutrition Survey (ENSANUT) for over 25 years. According to
the latest data of ENSANUT 2021 COVID 19 [3], diabetes’ prevalence was 11.1% (1C95%=9.5-12.8) in
a country whose population was 128.9 million by 2020.

Glycaemic control is fundamental to treat diabetes. The United Kingdom Prospective Diabetes
Study (UKPDS), confirmed that it significantly reduced complication rates among DMT2 patients [4].
This study’s results established that the HbAlc control objective <7% (53 mmol) reported a
microvascular complication decrease among both type 1 and type 2 patients, thus DMT2 patient
handling should be focused on adequate control of hyperglycaemia and other risk factors [5, 6].

Metformin is classified as a biguanide and it is considered an essential drug by the WHO. It is
the first-line therapy because of its efficacy, safety, and cost. Besides, it has a beneficial effect on
HbA1c and weight reduction, and it can reduce cardiovascular and death risks [4].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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Metformin’s primary effect is the hepatic inhibition of gluconeogenesis, however, its action
mechanism is still debated [7]. Patients receiving a daily dose between 500 and 2,550 mg reach a
plasmatic concentration ranging from ~10 up to 40 uM.

Metformin’s consensus plasmatic concentration in treated humans ranges between 0.1 mg/L up
to 4 mg/L (~10 a 40 uM) [7]. Metformin is a positively charged hydrophilic molecule, it is mainly
transported by organic cations 1-3 (OCT1-3), equilibrant nucleoside transporter 4 (ENT4), and
multidrug and toxin extrusions 1 and 2k (MATE 1 and MATE 2-k) [7, 8]. In the intestinal lumen,
metformin is absorbed by enterocytes through ENT4 and OCT3, then it is released into the
intravascular space through OCT1 and distributed across the organism. Hepatocytes engage on
metformin through OCT1 and OCTS3, excreting it biliary through MATE1, although that is not the
only elimination path, as renal tubular cells engage on metformin in the intravascular space by way
of OCT2, from where it is subsequently excreted as urine via MATE1, MATE2-k, and OCT1[8]. Thus,
metformin distribution in humans is consistent with these transporters’ expression, where higher
concentrations are found in the liver, kidneys, and intestines, whilst lower uptakes are found in
peripheral organs [7]. The efficacy and toxicity of any drug are determined by its pharmacokinetic
and pharmacodynamic balance. Inherent genetic variations contribute to this variability, since
multiple genes codify proteins directly involved in the aforementioned pharmacological balance [9].
Transporters involved in metformin’s pharmacokinetics and pharmacodynamics belong to the SLC
(Solute Carrier) family. This superfamily encompasses a few groups such as OCTs. OCT1 is a 554
aminoacid protein with a molecular weight of 61,154 Da; it is codified by gene SLC22A1, located in
the long arm of chromosome 6, in region 25.3 (6q25.3), possessing a total of 12 exons [10]. Like many
other members of the SLC22 family, it has 12 helixes or transmembrane domains (TMDs), including
a large extracellular loop between domains 6 and 7 [11]. SLC22A1 is a highly polymorphic gene, and
its polymorphisms may induce an altered OCT1 function, which affects metformin’s
pharmacokinetics and the eventual response to it [8, 12]. More than 23 genetic variants or single
nucleotide polymorphisms (SNPs) have been identified for SLC22A1. This study focuses on one
exonic (due to direct protein changes) and one intronic polymorphism (due to possible changes in
the protein’s translation). The exonic polymorphism in question is rs72552763, since it may represent
another 3: 153567514, rs34305973, and rs35191146, located in exon 7, which would be found by TMD
9 in the final protein [11, 13]. The intronic OCT1 polymorphism is rs622342, a variant which affects
transcription rate decrease [14]. Studying the frequence and functionality of these two
polymorphisms could lead to identifying pharmacogenetic biomarkers of relevance in DMT2
therapeutic response.

2. Results
2.1. Clinical and Biochemical Data of the Studied Population

Out of 103 patients, 59 fulfilled inclusion criteria. As shown in Table 1 [15], patients were grouped
by gender. Statistically significant differences only regarded height (p<0.001). HbAlc median was
found at 6.30 (5.80 — 7.30) and 6.40 (6.10 — 7.85) respectively for men and women. Uncontrolled
(HbAlc >7%) proportions were 29.42% for men and 26.19% for women, where no statistical
significance regarding gender was found.

Table 1. Descriptive data from DMT2 patients undergoing metformin treatment at HRAEI;, gender

comparison.
Men Women
Variable n=17 n=42 p value
Age (years) 59.00 (51.00 — 62.00) 54.50 (46.20 — 61.00) 0.3354
Height (metres) 1.64 +0.05 1.54 +0.05 <0.001*
Weight (kg) 81.50 +11.90 77.70 £18.30 0.2249
BMI (kg/m?) 30.20 +4.04 32.6 +6.93 0.0957
BMI clasification
Normal weight 0 (0.00%) 4 (9.52%)
Overweight 8 (47.05%) 12 (28.57%)
Obesity I 7 (41.17%) 11 (26.19%)

Obesity _ 1I 2 (11.76%) 10 (23.80%) 0.2830
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Obesity 11l 0 (0.00%) 5 (11.90%)
SystolicBP  (mmHg) 127 (119 - 136) 124 (110 - 134) 0.5135
Diastolic BP
(mumH) 78 (68 — 88) 77 (70 - 80) 0.9069
Diagnose date
3.00 (1.00 - 6.00) 3.50 (1.62 - 8.00) 0.4534
(years)
Metformin dose 19.80 (10.50 — 23.80) 18.4 (12.70 — 26.80) 0.3839
(mg/kg/day)
Metformin dose
(m%‘éa” 0 (0.00%) 2 (5.00%)
o50 7 (43.75%) 13 (32.50%)
0 7 (43.75%) 16 (40.00%) 0.5878
0/ O, O,
7550 2 (12.50%%) 9 (22.50%)
Metformzrr: C/onrlllc)entratlon 650.00 263.00 03750
& (135.00 - 877.00) (107.00 — 748.00) '
Fasting glucose 107.00 (102.00 - 134.00)  121.00 (100.00 — 187.00) 0.5051
(mg/dl)
13 (76.47%) 22 (53.65%) 0.1863
<126 mgldl o o
2126 motdl 4 (23.53%) 19 (46.35%)
HbAlc (%) 6.30 (5.80 — 7.30) 6.40 (6.10 — 7.85) 0,322
<% 12 (70.58%) 31 (73.81%) 000
7% 5 (29.42%) 11 (26.19%) '
TOta(lr;h;’is)terOl 165.00 +32.40 179.00 +41.60 02367
g 0 13 (81.25%) 28 (66.66%) 01126
200 3 (18.75%) 14 (33.33%)
T”(iyc/zrges 185.00 (108.00 ~201.00)  195.00 (132.00 - 239.00) 0.3339
<g150 6 (42.85%) 10 (24.39%)
10 8 (57.15%) 31 (75.61%) 0.3307
FGR (MDRD-4, ml/min) o o) 90,7 113.00) 94.50 (89.30 — 115.00) 0.9334
Mean = (standard deviation ), percentile median (25-75), and frequency
(%).
*Statistic significance (p<0.05).

2.2. Allelic and Genotypic Frequencies of the Studied Polymorphisms among DMT2 Patients Undergoing
Metformin Treatment

Table 2 shows the allelic and genotypic frequencies, as well as the p value for the Hardy-
Weinberg equilibrium (HWE) test, which was > 0.05 across all analysed polymorphisms in every
single case.
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Table 2. Allelic and genotypic frequencies of OCT polymorphisms among metformin-treated DMT2

patients.
Gene SNP Genotype n=59 Frequency Allele n Frequency p value
GAT/GAT 28 0.4745 GAT 78 0.6610
rs72552763  GAT/del 22 0.3728 del 40 0.3389 0.6654
del/del 9 0.1525
sLca2Al A/A 25 0.4237 A 69 0.5847
rs622342 A/C 19 0.3220 C 49 0.4152 0.1829
C/C 15 0.2542
C/C 52 0.8813 C 110 0.9322
SLC22A2 15316019 C/A 6 0.1016 A 8 0.0677 0.7479
A/A 1 0.0169
C/C 46 0.7796 C 103 0.8728
SLC22A3 152076828 C/G 11 0.1864 G 15 0.1271 0.7531
G/G 2 0.0338
p value of Pearson’s chi-squared test for Hardy-Weinberg equilibrium

2.3. HbAlc Control by SNPs in SLC22A1, SLC22A2, and SLC22A3.

We assessed frequency distribution among controlled (HbAlc< 7%) and uncontrolled (HbAlc>
7%) patients. We analysed frequency distribution across the two groups based on both polymorphism
genotype and dominant genotypic model for every SNP; yet, no statistical significance was found

(Table 3).
Table 3. Fasting HbAlc control by SNPs in SLC22A1, SLC22A2, and SLC22A3.
Dominant genotypic model
>
G GNP Genotype HPAIE7% HbAI27%  p . HbAL<7% Hbﬁ/lc‘
ene ChoYPe g (%) n (%) value —~COYPE 4 (%) 0 ((;) value
GAT/GAT 22 (51.20%) 6 (37.50%) GAT/GAT 22 (51.16%) 6 (37.50%)
rs72552763 GAT/del 14 (32.50%) 8 (50.00%) 0.4678 GAT/del + o 10
. 0.5215
SLCIAT del/del 7 (16.30%) 2 (12.50% del/del 21 (48.85%) (62.50%)
A/A 21 (48.83%) 4 (25.00%) A/A 21 (48.83% 4 (25.00%)
rs622342 A/C 13 (30.23%) 6(37.50%) 0.2215 12
A/C+C/C 22 (51.169 0.1767
C/C 9(20.93%) 6 (37.50%) fcrc ( %) (75.00%)
C/C  38(88.37%) 14 (87.5%) C/C  38(88.37%) (8715%(7)
SLC22A2  rs316019 0.2209 == 1.000
C/A 5(11.62%) 1 (6.25%)
A+ A/A 5(11.62%) 2 (12.50%
AA 0%  1(625%) C/A+AIA 5 (11.62%) 2 (12.50%)
C/C  36(83.72%) 10 (62.50%) C/C  36(83.72%) (6215%(7)
SLC22A3 rs2076828 0.215 =" 0.163

C/G 6 (13.95%) 5 (31.25%)
G/G 1(2.32%) 1 (6.25%)
In display: frequency and percentage (%).

C/G+G/G 7 (16.28%) 6 (37.50%)

2.4. Studied Biomarker Values by Genotypic Model

We conducted a statistical inference across the different SNP genotypes and grouped them
according to an individualised genotypic model (Table 4). There were significant differences in
HbA1c levels by rs72552763 (p=0.0220) and rs622342 (p=0.0093) in SLC22A1; however, this result
found no echo in fasting glucose levels. The pertaining post hoc trials revealed a statistical difference
(p<0.05) by GAT/del (Figure 1) and CC in rs72552763 and rs622342 (Figure 2) respectively.
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Table 4. HbAlc and glucose fasting levels by genotype and dominant genotypic model.
Genotype Dominant genotypic model
o Fasting
Gene SNP Gen;)ty HbAlc (%) pvalue Fasting glucose p valor Gen;)ty HbAe (%) povalue  glucose  p value
P P (mg/dl)
GAT/G 6.05 103.00 GAT/G  6.05 ( 1100 (;j (;)00 B
AT  (5.75-6.65) (100.00 - 133.20) AT (5.75-6.65) 133.25)
AN
“?6252 Gatia 6% 0020° 12700 00822 GAT/d 0.0058** o 0.0260*"
(6.20-9.05) (106.00 - 195.00 el 6.50 )
el . (620-890) (107.20 -
6.5 127.00 ’ ’ 193.00)
s LCIZZA del/del 4 68 (116.00 - 146.00) del/del
105.00
6.00 105.00 6.00
AlA (5.80 - 6.50) (102.00 - 133.00) AR (5.80 - 6.50) (12;'88)_
rs6§234 A/C 6.4 0.0093* 113.00 0.0864 A/C 0.0108** 127.00 0.1551
(6.10 - 7.70) (100.00 — 133.00) . 6.50 (104 00
o 6.8 135.00 c/c (6.20 - 8.50) 187700)
C/C  (6.45-9.35) (118.50 — 205.00) '
115.00
6.4 115.00 6.40
cic (5.97 -7.15) (101.00 — 140.00) cie (5.90-7.10) (101.00 -
2 9 C/A 6.25 ’ 139.00 ’ C/A 6.30 ' 157.00 '
(5.90 - 7.65) (107.50 — 207.20) * 08 10 (112.00 -
A/A 8.1 223 A/A T ) 223.50)
115.00
6.3 115.00 6.30
CIC 5.90-630) (102.00 - 152.00) CIC 5.90- 6.80) (1(52'88)_
5 LCSZZA “’22087 08 oG 640  0.3356 107.00 0507 03552 .o 08156
(5.90 - 8.20) (100.00 — 167.00) A 6.60 (100 60
8.60 175.00 (6.10-9.20) e
G/G 204.
c/G (7.60 - 9.60) (151.00 — 199.00) / 04.00)
Mean + (standard deviation), percentile median (25-75), and frequency (%)
*Statistical significance (p<0.05) for Kruskal-Wallis test.
**Statistical significance (p<0.05) for Mann Whitney’s U test.
***Statistical significance (p<0.05) for Wilcoxon’s signed-rank test with continuity correction Vs

Wild type genotype.
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HbA1c levels in DMT2 patients grouped by SNP rs72552763 genotype.
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Figure 1. Box-plot over violin and jitter plots of HbAlc levels by SNP genotype of rs72552763 in SLC22A1;
p value corresponds to Wilcoxon’s signed-rank test with continuity correction. *Statistical significance.

(p<0.05).
HbA1c levels in DMT2 patients grouped by SNP rs622342 genotype.
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Figure 2. Box-plot over violin and jitter-plots of HbAlc levels by SNP genotype of 1s622342 in SLC22A1; p
value corresponds to Wilcoxon’s signed-rank test with continuity correction. **Statistical significance
(p<0.01).
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There was no significant difference by SNPsin SLC22A2 and SLC22A3 regarding HbAlc levels
across genotypes. Grouping by dominant genotypic model (GAT/GAT vs GAT/del + del/del) revealed
statistical significance in both HbAlc (p=0.0058) (Figure 3) and fasting glucose levels (p=0.0260),
whilst the dominant genotypic model of rs622342 (A/A vs A/C+C/C) revealed statistical significance
only in HbAlc levels (p=0.0108) (Figure 4), not in fasting glucose (p=0.1551). Models applied to

rs316019 and rs2076828 yielded no significant difference.

HbA1c levels in DMT2 patients grouped by rs72552763 dominant genotypic model.
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Figure 3. Box-plot over violin and jitter-plots of HbAlc levels by SNP dominant genotypic model of
1572552763 in SLC22A1; p value corresponds to Mann-Whitney’s U test. **Statistical significance (p<0.01).

HbA1c levels in DMT2 patients grouped by rs622342 dominant genotypic model.
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Figure 4. Box-plot over violin and jitter-plots of HbAlc levels by SNP dominant genotypic model of
rs622342 in SLC22A1; p value corresponds to Mann-Whitney’s U test. *Statistical significance (p<0.05).

2.5. Metformin Plasmatic Concentrations by Genotype and Genotypic Model

Metformin plasmatic concentrations (ng/ml) were assessed by comparing their levels across all
four polymorphisms (Table 5). There were no significant differences. The dominant genotypic model
assessment revealed no significant difference either.

Table 5. Metformin plasmatic concentration by genotype and dominant genotypic model.

Genotype Dominant genotypic model
Metformin Metformin
Gene SNP Genotype concentration pvalue Genotype concentration p value
(ng/ml) (ng/ml)
504.04 504.04
GAT/GAT (131.65 —900.16) GAT/GAT (131.65 - 900.16)
rs72552763 GAT/del (57 216_2';675 18) GAT/del
- 14614 : 0.4628 + 236.48 0.2384
S del/del (119.93 - 792.97) del/del  (86.76 —785.24)
AJA 451.65 A/A 451.65
(128.01 — 848.18) (128.01 — 848.18)
270.56
15622342 A/C (61.85 — 747 55) 0.6390 A/C
237 55 + 263.24 0.4548
' .18 -807.7.
c/c (126.04 — 934.38) c/c (9518 -807.73)
327.96 283.43
c/c (105.88 — 812.59) c/c (250.93 — 446.05)
SLC22A2  1rs316019 C/A 283.43 0.7780 C/A 6.3 0.7780
(250.93 — 446.05) + 6.0 B 8.1)
A/A - A/A ) )
146.14 146.14
cic (102.66 — 810.16) c/c (102.66 — 810.16)
SLC22A3 1s2076828 e 481.75 0.4560 C/G 618.85 0.1748
(264.30 — 687.45) + (320,64 — 848.03)
G/G - G/G ) )
Mean = (standard deviation), percentile median (25-75), and frequency (%)
*Statistical significance (p<0.05) for Kruskal-Wallis test.
**Statistical significance (p<0.05) for Mann-Whitney’s posthoc test vs. Wild type genotype.

3. Discussion

There are official reports which indicate an HbAlc non-control prevalence of about 75% among
DMT?2 patients [16]; yet, our Mexican-Mestizo sample undergoing metformin monotherapy reported
a non-control prevalence of 29.42% among men and 26.19% among women (p= 1.000), where no
frequency difference regarding gender was found. This study reported an overall non-control
prevalence of 27.11%, a very inferior rate with respect to ENSANUT 2012 [16]. It is important to clarify
that ENSANUT reports consider diabetic populations undergoing any kind of treatment, not just
metformin monotherapy. Our data suggest that the disease’s non-control proportion in the case of
metformin monotherapy is lower than presently reported by ENSANUT. This may be due to our
sample’s median diagnosis period (3 years), which could be expressing data on the disease’s first
stages. However, according to central tendency measurements revealed by our sample’s description
(table 1), at least 50% of the studied population has a BMI higher than 30 Kg/m?, which represents a
non-control risk as per previously reported data [17].

OCTs have already been reported to directly affect metformin pharmacokinetics. Moreover,
genetic variations caused by polymorphisms codifying SLC22A1, SLC22A2, and SLC22A3, have
been proven to alter metformin pharmacokinetics, affecting its hepatic action. Polymorphism
1rs72552763 in SLC22A1, where 3 bases (ATG) in codon 420 (p.M420del) are deleted, has been studied
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in Mexican populations by Reséndiz-Abarca [18] and Menjivar et al. [19]. On rs622342 Reséndiz found
no significant differences between alleles AA, AC, and the minor allele CC regarding HbAlc among
patients treated with metformin for less than 3 years. In a linear model association analysis of
rs622342, adjusted by gender, age, disease duration and waist perimeter, Reséndiz did find a
significant difference by CC, where HbAlc value (p<0.001) increased after 12 months of observation
[18]. Nonetheless, Menjivar’s study of rs72552763 found no significant difference between fasting
glucose (mg/dl) (p=0.368) and HbAlc levels (p=0.181).

Even so, Menjivar reported differences in rs72552763 genotypic proportions when comparing
controlled and uncontrolled patients depending on HbAlclevels: GAT/GAT=33/107, GAT/del=19/39,
and del/del=16/16, (p=0.011).

These results differ from those reported by the present work, because we found no significant
differences between controlled and uncontrolled patients across rs72552763 genotypes (p= 0.4678).
Still, our analysis of HbAlc suggests that its lowest levels are found in GAT/GAT as compared to the
minor allele (p= 0.0220).

It shall be mentioned that Menjivar's study [19] included patients undergoing a combined
treatment of metformin and glibenclamide, whereas our study includes only metformin
monotherapy, like Reséndiz-Abarca [18]. Our results coincide with Christensen’s work [20], which
reported that reduced function alleles in OCT1 SNPs, including rs72552763, is associated with a
statistically significant decreasing trend in metformin’s stationary concentration and an increase in
HbA1lc levels during the cohort’s observation (p= 0.043). We analysed metformin’s plasmatic
concentrations, and while its median was higher by GAT/GAT, 504.04 (131.65 — 900.16)(ng/ml) with
respect to deletion carriers of s72552763, 236.48 (86.76 — 785.24)(ng/ml), there was no statistical
significance (p=0.2384).

The Audit trail in Tayside, Scotland (DARTS) [21], a cohort survey including 1531 patients
treated with metformin, reported that genotypes of rs72552763 have no effect on HbAlc levels or the
biomarker’s decrease after 42 months; but in that study the proportion of del/del was 3 times less than
our sample’s (15.25% vs 4.7%) [22].

On the other hand, in 2015 Umamaheswaran 2015 [22] reported that recently diagnosed DMT2
patients from Southern India, were treated with lifestyle adequation and metformin monotherapy,
starting at 500 mg/day, which increased to 2.5 g/day after 12 weeks. When studying metformin
response across AA, AC, and CC, in rs622342, a comparison between respondent (HbAlc decrease >
0.5 %) and non-respondent patients (fasting glucose >180 mg; HbAlc decrease <1 % after 12 weeks)
by way of a logistic regression based on AA as the reference group found that minor allele C
presented a greater non-response risk in genotypes AC (p=0.011) OR= 3.50 (1.39 - 8.84; 95% CI) and
CC (p=0.033) OR=5.60 (1.24 - 25.80; 95% CI). A dominant genotypic model ( AA vs AC+CC), found
that minor allele C is at greater non-response risk (p= 0.003) OR= 3.85 (1.61 - 9.19; 95% CI). These
results [22] coincide with ours, as we found higher HbAlc levels among patients carrying the minor
allele C of rs622342 in SLC22A1 (p=0.0108).

4. Materials and Methods
4.1. Study Design and Sample Description (DMT2 Patients)
Study design

This is an observational, transversal, clinical and analytical trial, conducted at HRAEI between
April 2018 and April 2019. Patients” histories were compiled collecting clinical and biochemical data
found in their electronic record. These included age, disease duration, HbAlclevels, etc. A peripheral
venous blood sample was collected from every patient using two tubes containing
ethylenediaminetetraacetic acid (EDTA).

Patient recruitment

Out of a previously studied sample of 103 Mexican-Mestizo DMT2 patients (diagnosed by ADA
and WHO criteria) from Hospital Regional de Alta Especialidad de Ixtapaluca (HRAEI) [17], those 59 who
fulfilled the metformin monotherapy marker were selected for this new study.

4.2. Clinical Evaluation

do0i:10.20944/preprints202307.1868.v1
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The procedure has been previously reported in detail [17] (pp16-17).

4.3. Genotyping Procedure
The procedure has been previously reported in detail [17] (pp17-18).

4.4. Plasmatic Metformin Determination

The procedure has been previously reported in detail [17] (pp18-19).

4.5. Statistical Analyses
Inferential analysis.

The pertaining statistical analyses were conducted using R language (available at https://www.r-
project.org/). Apposite code lines were generated to programme every analysis. Either Kolmogorov-
Smirnov or Shapiro-Wilk tests were performed for the population description analysis. According to
their distribution, quantitative variables were analysed using either T-Student’s or U Mann-
Whitney’s tests, accounting for p<0.05 as a statistically significant value. Qualitative variables were
analysed through Pearson’s Chi-square test. The Kruskal-Wallis test was used to conduct
comparisons between more than two groups, where p<0.05 was considered a significant value as well.

Genotypic and Allelic Frequency Analysis

Allelic frequencies were counted, and respective expected values were calculated for each
genotype. A p value > 0.05 defined the frequencies in Hardy—Weinberg equilibrium as calculated
through Pearson’s Chi square test.

5. Conclusion

Summarising, although our sample is small, the obtained data allow us to conclude that
polymorphisms of rs72552763 and rs622342 in SLC22A1, seem to relevantly affect metformin
response among Mexican-Mestizo DMT?2 patients. Still, longitudinal studies in a similar population
undergoing metformin monotherapy are necessary to observe this effect’s consistency in time.
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