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Metformin is the first-line treatment for type 2 diabetes. Although generally
safe, it carries a risk of metformin-associated lactic acidosis (MALA), a rare but
serious condition. Understanding the incidence and risk factors of MALA in
patients using Metformin are vital to establish appropriate medication
guidelines and to prevent MALA

To examine the incidence and factors associated with MALA in patients with
type 2 diabetes

A retrospective case-control study on patients with type 2 diabetes receiving
Metformin and diagnosed with lactic acidosis at Phrae Hospital from January 1,
2020, to June 30, 2023

The incidence of MALA from Metformin use was 0.35 (350 per 100,000 cases).
Patients with underlying diseases had a higher risk of MALA, including liver disease
(AOR=4.53;95%C|=1.81-11.81), chronic heart failure (AOR=5.26;95%C|=3.24-
8.55), and chronic obstructive pulmonary disease (AOR=5.06;95%Cl=1.53-
16.67). eGFR < 60 ml/min/1.73m? increased the risk by 4.08 times, while eGFR <
45 ml/min/1.73m? raised it by 8.60 times. MALA patients with pneumonia had a
3.33 times higher risk of death, and lactate levels 210 mmol/L increased the
mortality risk by 3.06 times

The incidence of MALA in Phrae hospital is 350 cases per 100,000 population.
Regular monitoring of diabetic patients taking metformin with underlying
diseases or impaired kidney function have a higher risk of MALA. Lactate levels
and eGFR, along with appropriate dosage adjustments, can help reduce the
risk of MALA-related mortality

Metformin, Metformin-associated lactic acidosis (MALA), Type 2 diabetes,

Incidence, Risk facter
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Univariate analysis

Multivariate analysis

Uy Crude Adjusted
OR 95%ClI p-value OR 95%ClI p-value
21y (V)
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>65 1.29 0.98-1.73 0.74
LWl
Y1y 1.00 Reference
m@q 0.75 0.57-1.00 0.054
TsaUsza1A
15ARY 5.41 2.90-10.10 <0.001 4.53 1.81-11.38 0.001
Tsaladumanitess 7.01 4.88-10.08 <0.001 5.26 3.24-855  <0.001
lspausiulaiinga 0.93 0.68-1.25 0.622
Lsnluiuludonas 1.48 1.10-1.98 0.009
Tsndongaiudots 571 2491310 <0.001 506 1531667  0.008
g1iUaeldsunaudnfunissnun
Tulsaneuna
gdutaaniy 212 1.58-2.84 <0.001
g1lungu ACEs 1138 ARBs 0.99 0.73-1.35 0.958
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(m/min/1.73m?)
>60 1.00 Reference
<60 14.63 10.37-20.64 <0.001 4.08 2.37-7.02 <0.001
>45 1.00 Reference
<45 24.20 16.81-34.84 <0.001 8.06 4.96-14.93 <0.001
szaumsteatuluden (mg/dl)
< 1.00 1.00 Reference
> 1.00 9.62 6.80-13.62 <0.001
wuaendi metformin filé3usadu (mg)
<1,000 1.00 Reference
>1,000 1.61 1.05-2.45 0.028 2.00 1.17-3.44 0.012
Uszaannsdeny
ﬁﬂﬁziami?imt,aaﬂaaaé 5.84 3.45-9.86 <0.001 7.33 3.50-15.37 <0.001
Uszdamsnsnenaalulsangauia
fiuseiRnsendnly 3 dewd 1.80 1.31-2.48 <0.001
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Univariate analysis Multivariate analysis
Uy Crude 95% Cl p-value Adjusted 95%ClI p-value
OR OR
21y (V)
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265U 2.07 1.18-3.64 0.012
LWl
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TsaUsza1A
15ARY 1.22 0.48-3.09 0.672
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lspausiulaiinga 1.21 0.67-217 0528
Lsnluiuludonas 1.11 0.63-1.95  0.730
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azsamvazinsunisinenlulsaineiuia
ﬂﬂxaﬂﬁ?@lummmﬁaﬂ 1.44 0.82-2.53 0.207
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Jaaoniau 291 1.56-5.43 0.001 3.33 1.72-6.45 <0.001
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Iﬁﬂﬂamqmﬁuﬁ?a%'q
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NaNTINIBIUHURNS
R51n15n50989LA(eGFR)
(Mm/min/1.73m2)
>45 1.00 Reference
<45 1.07 0.60-1.91 0.816
szauasteftuluden (me/dl)
<1 1.00 Reference
> 1 0.32 0.11-0.96 0.042
3¥AU pH
>7 1.00 Reference
<7 1.31 0.72-2.39 0.377
329U lactate (mmol/L)
<10 1.00 Reference
>10 2.38 1.28-4.44 0.006 3.06 1.56-5.98  0.001
ns¥nuiilasu
msthdanaunule 0.15 0.02-1.18 0.072
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