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Abstract

This research is an action research study aimed at development of metformin
associated lactic acidosis (MALA) prevention model for diabetes mellitus type 2 diabetes
patients at Na dun Hospital. A purposive sample of 170 participants was selected, including
20 multidisciplinary healthcare professionals (physicians, nurses, pharmacists, pharmaceutical
officers, and computer scientists) and 150 type 2 diabetes patients using metformin. The study
was conducted from October 2021 to September 2023. The research instruments included:
1) guidelines for MALA prevention at Na dun Hospital, 2) patient data recording forms, and 3)
satisfaction questionnaires. Qualitative data were analyzed using content analysis, and
quantitative data were analyzed using descriptive statistics.

Research Findings:

1.Analysis of MALA Issues: The study revealed a lack of clear prevention models for
MALA. There was insufficient review and monitoring of drug use, and patients with a history of
MALA continued to receive metformin. There were no established guidelines for preventing
MALA.

2.Development of the MALA Prevention Model: The developed model included the
following component. 1) Creating prescribing guidelines for metformin based on eGFR levels.
2) Defining roles for multidisciplinary teams in monitoring and preventing MALA. 3) Establishing
monitoring protocols for patients with a history of MALA. 4) Developing informational resources
for prescribing metformin. 5) Creating multidisciplinary team guidelines for patient care.
6) Producing educational materials on adverse drug reactions related to metformin use.

3. The evaluation results showed that the model was developed through three
iterative cycles, resulting in the creation of the "MALA Na Dun Model." Implementation of this
model led to dose reductions in 16.67% of patients, discontinuation of the medication in
4.67% of patients, and appropriate dose adjustments in 3.33% of patients. No incidents of
MALA were reported. Furthermore, the multidisciplinary team expressed a high level of
satisfaction with the model development (x= 4.18, SD = 0.46).

Keywords: Metformin, Metformin Associated Lactic Acidosis (MALA), Type 2 Diabetes
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gumslesiiu (Metformin) Wugnduusn (First line drug) Tugfiaelsaunmudssiani 2
(Type 2 diabetes mellitus) AMuLWININITALARUIBLUINITUYBY American Diabetes Association
(ADA)Lag European Association for the study of Diabetes(EASD) (Nathan, 2009) aaﬂqwéiuﬂﬂi
anhmalagnsannisadraiimannsu dunsldthaaiinduiileuassiu (peripheral tissues) waz
diunisldiinnaisldlnesuaunis oxidative metabolism vil#iinsiasuudas glucose 1y
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dhvin uazaslonmaiinnnzunsndeuainiinaludens anlvdungutriglyceride uaz free fatty
acid am LDL cholesterol Lﬁm HDL cholesterol (Sirtori,1994) kaz@1U1508AAIINITHALTININN
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Iiﬂt,mmmt,l,viqﬂszl,wﬂm, 2560) 31nA15ANEIY8Y The UK Prospective Diabetes Study (UKPDS)
lé’ﬁwmsﬁﬂmg’{ﬂwmem%ﬁmﬁ 2 fifildsunsitads $1uau 4,075 51 %qﬁaquaﬁaLﬁwﬁu 53
Anpuluduszezinaiuiu 10 U wuid wnnesiiueiatisannzunindeuainlsauiminu lngan
Samnsmefiietulsaumilatesar 42 uardmsmmsianduidenlenadenlsdosas 39 Tu
fuasiumnuiadl 2 Aingdniniiy (Overweight) ildsunissnwidissamnlosiiu e
Wisuifsuiunguiteildnmsmuauenaifissetnuion nadafssanednnudessuumaiiu
awns Mud nsliesinens aduld endeu vosda uuuiies enmshiges devantios uneiiviilv
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9IN137isuuss SnfnlutaausnuesnmslioanninaneinislifisUszasd dlf Tnensuiuanuune
druonslifisuszasdinudosudguuseietuinlyiadedin Ao Metformin-associated lactic
acidosis (MALA) 1unmzanidumiagsmaniinulsesudiiniugunss nedindauaziadodes
Anannsfissiuenummesiugaiuseiuund siliAnnsazanues lactate (Funil ofvumad,
2563) Tagazdionns liun nsiinnnezdendunse (Metabolic acidosis) Bsn1siinnsauaniinas
avegluienieUSinamin azdwmanansvinnuveslaanas Seuag 91.93 59989 Ao nanilede
nie900n8Lau fouaz 75.81 Larn11EAnITaTULTY (Severe infection/sepsis) Sasay 41.94 Tag
mammaa%’auﬁwumaﬁqmﬁa Aglanedoundu Sovay 95.16 (Hlessny SIUL934Y, 2558) F9ms
Sudszmugumilesiu Tugtheuwniusiied 2 asgniusennislndesas 90 luguliAsuuua
ﬁﬂiﬁizé’umLMWW@%ﬁULﬁmgﬂeﬁu 2-a wirlugfaeiiinsyihauveslaunnseddusefulunansis
suuss flonafinngMALA 1¢ Gauumdlumsinwinig MALA Wums$nvuuudseduUsaed
uilunnzidendunsauazinwiafesuiiduawnnues lactic acidosis usililesnrn metformin
aunsavineenninisindanaunula (hemodialysis continuous hemodiafiltration) UagUudadl
Fuuziilinu MALA Tasmsrlenidenifovinumiesiu Sxzudauanindeusvaunatiuas
wilunnzidenidunse (DeFronzo, 2016)

ludiureaussinalng 913189 TNNUANENTIUNITOIMITLALET NTENTINEAIEITNET
Ustnalne Taglddoyannaudithse Ysnmnaendodunandasigunn fausiu e 2559 - 2560
finnuynuesnisiiannzideatdunsaainuinindaainen Metformin Wity 4.6 s1860 100,000
AU/ SEAUAINTULSIYRINIsdeaunsanudnindsdiulng Ae neudiiunistnuly
Tssenunavdaifiuszevnatlumsdnuwuuiy (Gesas 87.3) (073 Saflssaw, 2562) anazdsenu
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(decrease tissue perfusion) 31nAEAaITe n1azWalae 1udu wagludiudoya The
Extracorporeal Treats in Poisoning #u31 A13¢ MALA flatfin15aluedaniig acute kidney injury
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59957 (NTYAUNTRY ANNIAENG, 2563)
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wndnslunistlestunaianmsdendunsaainewmmesiiu fanudfyduedieds msznduns
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Suaugteildueiimun () 44 43
Fovazvostheildiueniuuig (%) 62.50 0
2 60 mUmin/1.73 m?
Snugeildsusivaun (aw) 0 0
Sunugteilduenimun (au) 61 64
Sovazvostheildiueniuung (%) 0 0

3. nan1susuasumMslde e siundinismumunsidenlugienuwuimal s wu
FUrednluginisldenluvunafivunzauwds lidndudoslfurwnen uwaziiredmslduunei
WA 113 AU (75.33%) dUaeiideslsuanuuinead 25 AU (16.67%) nenen 7 A (4.67%) wavusu

WiLUInen 5 AU (3.33%) AYLS188LLD8ALEASIUAISINN 3

M13197 3 wan1sUTudsunsldenumnesiiunaenisnuniunisidenlugtiemuwuimisu ] on

msﬂ%’uLﬂﬁaun'\si%'aﬂLaJMWa%ﬁu%aa;:J{J'aﬂ U (AL) foway
AR 7 4.67
USuanuunen 25 16.67
USuifismune 5 3.33
Tgvuneinu 113 75.33

4. nansUszdiuanuianelavesdliuinisresuuuunistesiunisiinnizidendunsnain
guvlasiulugUisiumnuussnand 2 lsmeiuiauigu wudl aunsiuiianuisnelaeglusedu

11N (x= 4.18, SD = 0.46) fauanslunnsad a
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m51afl 4 uansanufianslavesglviuimssesuuuunsdesiumsiinanzidendunse
Nnowmlesiulugthowmiuussiani 2 (N=20)
AMUNIND 1R X SD ulama

1. uANNeNelase pop up way pop lock 4.45 0.51 3170

2. inuanuianeladeguuuunisliaiug 3.90 0.85 )

3. upuianelasde guideline 4.35 0.49 170

4. puanuiienelasiswInsufuRnisaouaIuAu 3.90 0.72 1N

ADR ¥a3fluanivan

5. inuanuianelalagsiusogunuulosiu MALA 4.30 0.57 1N

ANTM 4.18 0.46 gh)

aAUsena

n1siagdeuunistesiunisifianizidendunsaainenannesivlugUisiuinaiu
Usziand 2 Tsswenunaungu 91nnsnuniugtinisainisiin MALA vedlsmenunauigu wuin &s
Lifisyuuvlunstastunisiia MALA fidaaudugusssy wasddifinnsianiunisldon agr
aviane dufiheiifderaldowasinefineiuse iiiAn MALA widsldsuend fuanindnen
nsdeansiudtheizesnuiAeaiu MALA uazuumsUfiimniinernisdsnan ftgmugdnl
Hunumaderiuisdmaliiasumelildauamnnasgiu Ssidunsudletoymdsd 1) darh
LI numnesiunuszaual eGFR 2)ivuaunumvesanividn tunisihseadestiuuas
Anmunslden 3daiuuimanisiiisets §Uaefiiuseti MALA Odavindeyaiisafunsddlden
wnslesiiu 5¥nviuuimsujoadmsviinanivdnlunisquagiheildenumesiiu 6)¥nvinde
Usgmnduiuslinnufifeafuenishifisuszasdainnisldonamesfuungiae Snvldwmun
w3eatlelunisdum washnmussAunuUaenieveaiUas trigger tool) nmzidendunsaiueum
wostulugtheiunvesgnidutasiirofinueulsmeiuia weludeyaliummd indunslinsuiie
UssifuuazRamunanisdnusiely mnnisiauiemmayilildsuuuunsiestuninianiisidon
Wunsmainenuymesiulugtasiuvnuuszani 2 Tsmeuiauiquil aenadesiunisdnwves
Asifust nadtenmgy (2564) wudn masudunmsnalasimsdaaiunisldoresaaumgua dwa
TavinTnaseninfennudasadelunisldenamosivntu Tnewunsdsldenummesiuetis
aumaNa Jouaz 99.4 uazannsatestumsdddonlimnzanlugiieiideralnenduns Sevaz
94.8 nmzideadunsnainsuvvesiundinslduuiujiilunmsihssfinsiianizdendunse
Mneumwesiiuanasednsiiodda uenanilunsanuldinerssuvansaunauldlunséum
Fdadeyayras (Trigger tool) wdaiftoud eGFR wiovuineumesiuiuszuunaufinmes Tuden
Tumsadrsanunsewiinnsdsldon aduayumadhiedeyaiindenld uasdrvativayunisdndulaun
yaansnsmsunng tieliAenslderegsaumana wuanumzadlunisdsldenammesivly
Tsengnuarfinduetadifoddynieada LLazﬂﬁé’ﬂﬂ?j’mva\la%ﬁuluﬁgﬂaaﬁﬁ eGFR p8ni1 30
mU/min/1.73 m’ anaanaen1siaun suluvegeildudAgynealia aenadesiunisfineves efng
Adeln® uazaudu 91w (2563) wudn MItawszuukIniaunisidelugUislaunnsasimssuy
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msdsldemmesivlufiiomiulszani 2 Ifegnaduszuu dwalviguasld sunssnwseen
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