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ASSOCIATED FACTORS OF METFORMIN ASSOCIATED LACTIC ACIDOSIS IN

DIABETIC PATIENTS AT CHIANGRAI PRACHANUKROH HOSPITAL
Panjapon Kobpungton M.D.* Nonlawan Chueamuangphan Ph.D.*

*Chiangrai Prachanukroh Hospital

ABSTRACT

BACKGROUND: Metformin is the first-line medication for treatment of type 2 DM. Although,
the incidence of metformin associated lactic acidosis (MALA) is an extremely rare, but it can
cause of death. We study on the factors associated with metformin associated lactic acidosis
for proper management in diabetic patients in MALA prevention.

OBJECTIVE: To study the associated factors with metformin associated lactic acidosis in
diabetes patients.

METHODS: This study was a retrospective cohort. We collected the data of metformin
patients that in the data base of Chiangrai Prachanukroh Hospital on 1st October 2016 to
follow up for 3 years and evaluated the association between gender, age, serum creatinine
level, metformin dosage per day, the using of angiotensin-converting enzyme inhibitor (ACEI) or
angiotensin-receptor blockers (ARB), non-steroidal anti-inflammatory drug (NSAIDs) and diuretics
with MALA. t-test, Fisher's exact test and multivariable binomial regression model were used.
RESULTS: 6,083 cases included, 53 (0.87%) concerned MALA. The factors that associated
with metformin associated lactic acidosis were eGFR lower than 60 mU/min (RR=4.24, p<0.001,
95%Cl=2.40-7.48), using metformin>1,500 mg/day (RR=2.45 p=0.003, 95%Cl=1.35-4.43),
combination using with NSAIDs (RR=2.92, p=0.016, 95%Cl=1.23-6.96), and using with ACEls or
ARBs (RR=0.31, p=<0.001, 95%C|=0.17-0.56).

CONCLUSIONS AND DISCUSSIONS: To minimize MALA risk, we should use metformin with
precaution when the patient had eGFR lower than 60 ml/min, the dosage of metformin should
not more than 1,500 mg per day, and avoid NSAIDs using with metformin. ACEls/ARBs may
provide protective effect against MALA.
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M15199 1 Foyaiugudilae (N=6,083)

g X v, Total MALA No MALA
YayanugunUe p-value
vooow e (n=6,083) (n=53) (n=6,030)

9191ady (@) meanSD 59.20+0.14 58.77+10.06 59.20+10.91 0.776
A (378) 3,597 (59.13%) 25 (47.17%) 3,572 (59.24%) 0.052
J¥61U serum creatinine ﬁ"ugm (un.siama.) mean=+SD 0.93+0.004 1.20+0.39 0.92+0.27 <0.001
ftaet serum creatinine Wug1u >1.0 un.siona. (:98) 1,851 (33.64%) 32 (66.67%) 1,819 (33.35%) <0.001
3¥AU eGFR ﬁ"ugm (1a.60u19) mean+SD 79.62+0.29 60.96+26.80 79.79+21.72 <0.001
feiiiisesiu eGFR fug1u <60 wastoudl (1) 1,157 (21.03%) 23 (47.92%) 1,134 (20.97%) <0.001
U3inauen metformin Al#Sudatu (n.) mean+SD 1,499.9147.97  1,821.15+493.62  1,497.14+621.58 <0.001
Fheiilssue metformin >1,500 un. sedu (519) 2,922 (48.08%) 35(67.31%) 2,887(47.88%) 0.004
Fheiilésuen ACEI v3e ARB (18) 4,689 (77.08%) 29 (54.72%) 4,660 (77.28%) <0.001
Fheiilesuen NSAIDs (518) 247 (4.06%) 7(13.21%) 240 (3.98%) 0.005
Fheitlssunduiiaans (51e) 1,090 (17.92%) 11 (20.75%) 1,079 (17.89%) 0.347
f15199 2 sﬁauﬂa{{ﬂwﬁlﬁmmw metformin associated lactic acidosis (N=53)

Py vy da Total Dead Survive

YayapUeninan1z MALA (he53) (h=) (nedt?) p-value
91¢ad (T) meanSD 58.77+10.06 54.67+ 7.26 59.28 + 10.31 0.293
wAnds (518) 25 (47.17%) 2 (33.33%) 23 (48.94%) 0.672
3¥6IU serum creatinine ﬁugm (wn.siona.) meanSD 1.20+0.39 1.54 £ 0.56 1.17 £ 0.37 0.080
32U eGFR #iugnu (Wa.soufl) mean+SD 60.96+26.80 45.0 + 27.47 62.41 + 26.58 0217
s¥#U serum creatinine iio3Tadt MALA (un.slama.) mean+SD 6.95+0.55 531+ 4.06 7.16 + 4.00 0.293
fheiifiamglanedeundy (5e) 48 (90.57%) 5(83.33%) 43(91.49%) 0.465
U eGFR ila30ad MALA (uia.siounil) mean+SD 14.34+2.35 19.83 + 18.90 13.64 + 16.95 0.409
V3nauen metformindiléusiotu (n.) mean+SD 1,821.154493.62  1,783.33 + 248.33 1,826.09 + 518.73 0.844
fnefiliFuen ACEIs/ ARBS (378) 29 (54.72%) 5 (83.33%) 24 (51.06%) 0.204
fuiildFuen NSAIDs (318) 7 (13.21%) 1(16.67%) 6 (12.77%) 1.000
Htheildsundulaant (519) 11 (20.75%) 2 (33.33%) 9 (19.15%) 0.592
fureiisinsindelunssuadon (10) 40 (75.47%) 5 (83.33%) 35 (74.47%) 1.000
fheiifinnigdon (519) 38 (71.70%) 4 (66.67%) 34 (72.34%) 1.000
M137197 3 risk factors of metformin associated lactic acidosis (univariable analysis)

risk factors Risk ratio (RR) 95% Cl p-value
eGFR fisinin 60 wa.slownil 3.46 1.97-6.06 <0.001
n15l@suen Metformin 1nnA3n 1,500 un.siofu 2.27 1.25-3.97 0.005
n15l@suen ACEI %50 ARB 0.36 0.21-0.62 <0.001
n15l@guen NSAIDs 3.60 1.64-7.83 <0.001
7115199 4 risk factors of metformin associated lactic acidosis (multivariable analysis)
risk factors Risk ratio (RR)* 95% ClI p-value

eGFR fisiini1 60 wa.slewnit 4.24 2.40-7.48 <0.001
Aslasuen Metformin 11nn71 1,500 Un.fadu 2.46 1.35-4.43 0.003
n15lasuen ACEI %39 ARB 0.31 0.17-0.56 <0.001
nslesuen NSAIDs 2.92 1.23-6.96 0.016

* Generalized linear models: extensions to the binomial family
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