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Frequency of Inappropriate Metformin Use in Patients with Diabetes Mellitus

Hye Yeon Sin” and Ki Hwa Jung*

Department of Pharmacy, Gangneung Asan Hospital, Gongneung 210-711, Korea
*College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea

Abstract — We evaluated the inappropriateness of metformin use in patients with type 2 diabetes and chronic medical con-
ditions to identify the frequency of the prescription metformin in violation of the food and drug administration (FDA) black
box warning. We reviewed medical records of 307 outpatients who received metformin at endocrinology department in a
hospital setting between January 1, 2005 and August 30, 2009. Of the 307 outpatients, 25 discontinued treatment of met-
formin due to elevated serum creatinine level (Scr>1.5 mg/d/ in male, Scr>1.4 mg/d! in female), cancers, and/or liver disease.
5 were lost to follow-up. 89 (29.0%) of the patients had cardiovascular disease, 54.1% for hypertension, 9.8% for liver dis-
ease, and 60 (20.8%) for chronic kidney disease. 12 patients (3.9%) with chronic kidney disease and/or elevated serum cre-
atinine level, and 1 patient (0.3%) with lactic acidosis were contraindicated to metformin use. Metformin should be avoided
in 7 outpatients (2.3%) with active hepatitis and 1 patient (2.6%) with liver cirrhosis. Of the 307 outpatients, 13 (4.2%)
patients who received metformin at the first visit and 16 (8.7%) patients who received metformin at the last visit violated
to black box warning. 8 (2.6%) of the patients were in precautionary conditions to metformin use. Adjusted mean difference
of serum creatinine was -0.16 mg/d/ [95% CI: -0.22 to -0.11 (p<0.05)] and adjusted mean difference of alanine ami-
notransferase was 4.46 IU/I [95% CI: 2.47 to 6.44 (p<0.05)] between the first visit and the last visit. Critical number of eld-
erly patients who are at the high risks of drug-disease and drug-laboratory interaction is exposed to the inappropriate
metformin use in violation of black box warning. The periodic evaluation of metformin use and monitoring prescription
through drug utility review (DUR) system is needed to improve patients’ safety and to reduce adverse drug events.

Keywords [] black - box warning, congestive heart failure, cardiovascular disease
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Table I - Patients characteristics (N=307)

Characteristics N (%)
Age(year)
<64~74 270(87.9)
75~84 35(11.4)
>85 2(0.7)
Sex
Male 145(47.2)
Female 162(52.8)
History of hypertension 166(54.1)
No. of medications®
0~1 57(18.6)
2~4 180(58.6)
>5 70(22.8)
No. of diseases”
0~1 67(21.8)
2~3 129(42.0)
4~6 91(29.6)
>7 20(6.5)
Type of diseases
Cancer 20(6.5)
Chronic kidney disease 60(20.8)
Diabetic nephropathy 21(6.8)
Albuminuria 97(31.6)
Proteinuria 58(18.9)
Diabetic retinopathy 189(61.6)
Diabetic neuropathy 115(37.5)
Liver disease
Hepatitis 7(2.3)
Liver cirrhosis 1(0.3)
Hepatic insufficiency 21(6.8)
Macrovascular disease
Cardiovascular disease 89(29.0)
Cerebrovascular disease 30(9.8)
Peripheral vascular disease 9(2.9)
Congestive heart disease 1(0.3)

“For the treatment of hypertension, chronic kidney disease,
dlabetes dyslipidemia, and cardiovascular disease.
PNo. of diseases included macrovascular disease, microvascular
disease, liver disease, and chronic kidney disease.
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I IS SolM 18 28448 kEA New York
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AARE ejection fraction®] 57%°1%1aL, WA 14(0.3%)> 3F
73} S o= metforminS AW v 7-9-SITtH(Table II).
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3074 ¥4} serum creatinine == A LS w] H
0.94 mg@S.D.+0.24) oo}t HF Wlsh W FF 111 mg/
di(S.D.+0.37)Z 4] adjusted mean difference=-0.16 mg/d/
[95% CI: -0.22 to -0.11(p<0.05)]°] %1 t}. Alanine aminotrans-
ferase T A5 Wledgh o) F3t 24.74 IU/(S.D.£16.71)°] 3
o, HFE JEst w 2036 IUAS.D.+11.42)ZA] adjusted
mean differences= 4.46 IU/[95% CI: 2.47 to 6.44(p<0.05)]°]
Ak 2 A7elA] X uidst wiel wpel vt we] serum
creatinine®] adjusted mean difference(-0.16 mg/d/, p<0.05)
FA = BAAO0R 1 xolof| £-940]
transferase®] adjusted mean difference(4.46 IU/l, p<0.05) <~
A% 72 Aolel frelgel Y Ao® ek olRe
metforming A% W 1P 9] o Firy SAbEA nHdzs
=

210 alanine amino-

X8 W= ok serum creatinine X 7181

Table II - Frequency of inappropriate Metformin use in patient with type 2 diabetes for drug-disease, and drug-laboratory interaction

First visit Last visit Adjusted mean difference
Total 307 Total 183 between first visit and
N (%) N (%) last visit (mg/dl)
Laboratory data
Scr (mg/dl): Mean=SD 0.94+0.24 1.11+0.37 0.16" (95% CI: -0.22to -0.11)
Scr>1.5 (mg/dl) for male 4(2.8) 8(9.3)
Scr>1.4 (mg/dl) for female 8(4.9) 8(8.2)
Scr=1.7 mg/d/ and age>80 years old 1(0.3)
Alanine aminotransferase (IU/l): Mean+SD 24.74+16.71 20.36+11.42 4.46™ (95% CL: 2.47 to 6.44)
Medical conditions
Liver disease
Active hepatitis 72.3)
Liver cirrhosis 1(0.3)
Lactic acidosis 1(0.3)

"p<0.05, ““p<0.05.
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