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ABSTRACT

Background: We recently documented better efficacy of glimepiride in non obese subjects for
delaying progression from Pre diabetes to type 2 diabetes as compared to metformin in obese
subjects over duration of 5-9 years (mean, 7.2+0.2). Moreover, no deaths or adverse
cardiovascular events occurred in either group and this finding may be attributed to beneficial
changes in lipids and cardiovascular surrogate markers. However, the effects of interventions on
lipids and cardiovascular surrogate markers were not reported.
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Objective: Therefore, Cardiovascular risk factors including Lipid fractions, e.g. serum Total
cholesterol (TC), Triglyceride (TG), Low density Lipoprotein cholesterol (LDLC), High Density
Lipoprotein Cholesterol (HDLC) and other markers, e.g. Homocysteine (HomC), highly sensitive C-
Reactive Protein (CRP), Fibrinogen (FIBR) and Plasminogen Activator Inhibitor' (PAI1) were
assessed prior to intervention and at interval of 6 months’ in subjects with Pre diabetes; lean
treated with glimepiride and obese administered metformin.

Subjects and Methods: 18 non obese subjects, 10 men and 8 women ages 27-78 years
and 20 obese subjects, 10 men and 10 women with ages 32-81 years with Pre diabetes (fasting
plasma glucose, 100 — 125 mg/dl and/or HbAlc, 5.7-6.4%) participated in the study. The study
period was 5-9 years (mean, 7.2 £ 0.2). Non obese subjects received glimepiride and obese
subjects were administered metformin. Subjects were counseled with lifestyle intervention
(appropriate diet and exercise) at each visit during the study. Comparisons were conducted
between lipids and CV markers at entry, at six months and at the last visit of the study for
individual group as well as between groups for levels at baseline and at the end of the study
period.

Results: In glimepiride group, marked improvements occurred in all parameters following
treatment (Post Rx) at 6 months and were sustained till the end of the study HbA1C (%): 6.2 + 0.2,
5.5+ 0.1*, 5.7 + 0.1*; TC (mg/dl): 212+ 15, 174 + 13*178 + 14*; TG (mg/dl): 202+ 32, 162+ 28*,
178+ 14*; LDLC: 130+ 12, 105+ 10* 109+ 9*, Non HDLC(mg/dl): 181 + 24, 130 * 14*,109+ 9%
HomC (u Mol/l): 18+ 3, 11+ 2*, 12 + 2*; CRP(Units): 13 + 3, 6 + 2*,5 + 2*; FIBR (mg/dl): 403 + 41,
296 + 32, 289+ 28*; PAI' (ng/ml): 18 + 4, 13 + 3*, 12 + 4*; Post Rx vs. Pre Rx, p<0.05 for all
values]. HDLC was not significantly altered. Similar changes were also noted in obese subjects
treated with metformin. No significant differences were also noted between 2 groups at the entry,
6 months or the end of study.

Conclusion: In subjects with Pre diabetes, glimepiride is as effective in improving lipid profiles and
cardiovascular surrogate markers in nonobese when compared with metformin in obese subjects
thus explaining similar cardiovascular outcomes in both groups.

Keywords: Pre diabetes; obese; lean; cardiovascular risk markers; Glimepiride; Metformin.

1. INTRODUCTION

We recently documented that treatment with
glimepiride delayed the progression of Pre
diabetes to type 2 diabetes in nonobese subjects
for a significantly longer period as compared to
administration of metformin in obese subjects
followed over an average duration of 7.2 + 0.2
years with a range of 5-9 years [1]. The same
study also demonstrated a greater efficacy of
glimepiride by delaying progression of Pre
diabetes to type 2 diabetes in more nonobese
subjects than obese subjects treated with
metformin  [1]. However, no deaths or
cardiovascular events were encountered in either
group. It is plausible that the effects of
interventions on lipids and cardiovascular
surrogate markers may have contributed to
the cardiovascular safety, but were not
reported. Therefore, we determined
cardiovascular risk factors including the lipid
profiles and other surrogate markers prior
to and following therapy with glimepiride in
nonobese and metformin in obese subjects with
Pre diabetes.

2. SUBJECTS AND METHODS

The study assessed the efficacy of glimepiride,
an insulin secretogogue on cardiovascular risk
markers in non obese and mettformin in obese
subjects with Pre diabetes. The study was
approved by the institutional review board and
the human studies subcommittee at University of
lowa hospitals and clinics in lowa City, lowa,
USA. The minimum number of subjects required
to obtain statistical difference, p<0.05 between
groups by power analysis was 15 in each group.
Therefore, 18 non obese subjects (BMI <27
KG/M2), 10 men and 8 women ages 27-78 years
and 20 obese subjects (BMI>27 KG/M2), 10 men
and 10 women with ages 32-81 years with Pre
diabetes presenting between July 1,1999 and
June 30, 2002 participated in the study after
obtaining informed consent. The diagnosis of Pre
diabetes was confirmed by documentation of
fasting plasma glucose, 100 — 125 mg/dl and/or
HbAlc, 5.7-6.4% on 2 occasions at interval of
10-21 days according to the criteria established
by American Diabetes Association [2]. Subjects
with history of other disorders e.g. hypertension
receiving drugs in the stable daily dose during
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prior 3 months and women receiving oral
contraceptives agents were included. The daily
dose of the same medications was maintained
throughout the study period. Subjects with serum
liver enzymes, AST and ALT > 2 times normal;
serum creatinine > 2 mg/dl and/or EGFR < 60 ml;
abnormal serum free T4 and/or TSH levels and
subjects receiving any antihyperlipidemic agents
including statins were excluded. Pregnant
women were excluded as well. Non obese
subjects received glimepiride 1 mg once daily in
the morning and obese subjects were
administered metformin 1000 mg twice daily after
breakfast and supper. Daily glimepiride dose of 1
mg was chosen in order to avoid hypoglycemia.
Daily metformin dose of 2000 mg was elected as
it is the established to be the maximum effective
dose in type 2 Diabetes. Subjects were
encouraged to comply with the therapeutic
lifestyle intervention (appropriate diet and
exercise) by counseling at each visit at the
interval of 3 months for the 1st year and 6
months thereafter until the end of the study
period over an average duration of 7.2 + 0.2
years with a range of 5-9 years. HbAlc, Serum
Total cholesterol (TC), Triglyceride (TG), Low
density Lipoprotein cholesterol (LDLC), High
Density  Lipoprotein  Cholesterol  (HDLC),
Homocysteine (HomC), highly sensitive C-
Reactive Protein (CRP), Fibrinogen (FIBR) and
Plasminogen Activator Inhibitor' (PAI') were
determined in nonobese subjects with Pre
diabetes prior to initiation of glimepiride and in
obese subjects with Pre diabetes before
administration of metformin and again at interval
of 6 months through the study period. The
laboratory tests were performed by the local
clinical laboratory using analyzer and commercial

kits using well established methods provided by
Siemens inc. Normal ranges for all tests were
well established previously in adult men and
women. Comparisons were conducted between
lipids and CV markers at entry, at six months and
at the last visit of the study for the individual
group treated with either glimepiride or
metformin. Comparisons were also performed
between 2 groups administered glimepiride and
metformin for the same serum concentrations
at baseline and at the end of the study.
Statistical methods used for comparisons
between individual drug groups and between
two drug groups were Paired student's 't' test
and analyses of covariance respectively.
The difference for comparison was considered
statistically significant if 'p' value of <0.05
was attained.

All data are reported as Mean + SEM.

3. RESULTS

In glimepiride group, marked improvements
occurred in all lipid fractions except HDL
Cholesterol and all cardiovascular surrogate
markers by 6 months with lowering of HbAlc and
were sustained till the end of the study; p < 0.05
for all parameters except HDLC (Table 1).
Similar improvements in all determinations were
also noted in obese subjects treated with
metformin, p<0.05 for all determinations, the only
exception being HDLC (Table 1). Finally, all the
laboratory tests were not significantly different
(p>0.05) between subjects treated with
glimepiride and those administered metformin at
the entry, at 6 months or at the end of study
period (Table 1).

Table 1. HbAlc, lipid fractions, Homocystine (HomC), C-Reactive Protein (CRP), Fibrinogen
(FIBR) and Plasminogen Activator Inhibitor 1 (PAI1) Prior to (Pre) and after (Post) Treatment
(Rx) with Glimepiride (Glim) in Lean and Metformin (Met) in obese subjects with pre diabetes

Met Met Met Normal Glim Glim Glim
pre Rx post Rx post Rx range pre Rx post Rx post Rx
6 months last visit 6 months last visit

HbAlc (%) 6.1+£0.2 5.4+0.1* 5.6+0.1* <5.7 6.2+0.2 5.540.1* 5.7+£0.1*
TC (mg/dl) 201+ 16 172 +11* 166 +12* <200 212 +15 174 + 13* 178 + 14*
TG (mg/dl) 197+ 38 168 +19* 170+21* <150 202+32 162 + 28* 156 + 22*
LDLC (mg/dl 128+12 104 +10* 98 + 8* <100 130+ 12 105 + 10* 109 + 9*
HDLC (mg/dI) 3216 367 35+5 40-59 317 347 37+6
Non HDLC (mg/dl) 167+21 134 +13* 128+ 15* <130 181+24 130 + 14* 129 + 14*
HomC (u Mol/l) 1743 12 + 2* 11+ 2+ 5.0-15.0 18+3 11+2* 12 + 2*
CRP (Units) 12+3 6 £ 2% 5+2* <5.0 13+3 6 £ 2* 5+ 2%
FIBR (mg/dl) 388+36 291+28* 286+30* 200-400 403+41 296 + 32* 289 + 28*
PAI" (ng/ml) 205 11+ 2* 12 + 3* 2-14 18+4 13 + 3* 12 + 4*

*p <0.05vs. Pre Rx
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4. DISCUSSION

Pre diabetes is well established to be associated
with increased overall mortality and morbidity for
other the obese and the lean subjects with major
contribution being attributed to cardiovascular
disorders [3-11]. However, a recent report
documented that the adverse outcomes including
mortality were greater in subjects with Pre
diabetes who progressed to diabetes when
compared to those whose impaired glucose
tolerance improved or normalized during the
follow up period of 23 years [9]. Similar results
have been reported in other studies as well
[10,11].

The part of the data from this study documenting
delay in progression to type 2 diabetes from Pre
diabetes in lean subjects treated with glimepiride
as well as obese cohort administered metformin
has been reported previously [1]. In fact, in
several subjects in both treatment groups,
impaired glucose regulation normalized as
expressed by HbAlc concentration (Table 1).
Moreover, none of the subjects in both treatment
groups experienced increased deaths due to any
cause including cardiovascular disorders. Finally,
other adverse cardiovascular outcomes were
also not increased in both groups of subjects;
namely, lean treated with glimepiride or obese
administered metformin. The lack of occurrence
of cardiovascular events as well as
cardiovascular and all-cause mortality may be
attributed to improvement in glycemic indices as
well as adversely altered lipid fractions (serum
total cholesterol, triglycerides and LDL
Cholesterol concentrations) as well as the
circulating levels of surrogate markers of adverse
cardiovascular outcomes in both groups of
subjects with Pre diabetes, lean treated with
glimepiride and obese administered metformin.
This finding is consistent with the data in the
literature showing similar changes in lipid
fractions and cardiovascular surrogate markers
as well as reduction in cardiovascular
morbidity/mortality and all cause mortality with
various interventions in subjects with Pre
diabetes [12-23].

However, none of the interventions in these
previous studies included glimepiride or any
other insulin secretogogue. The beneficial effect
of glimepiride may be attributed to the decline in
insulin secretion as the major pathophysiologic
factor in onset of Pre diabetes in the lean
subjects in contrast to insulin resistance in
obese as documented in our recent study and
several previous reports [24-28]. Moreover, the

improvement in laboratory parameters noted in
this study is also in conformity with several
previous reports documenting similar benefits
following administration of glimepiride in
conjunction with therapeutic life style change in
subjects with type 2 diabetes [23-27]. Therefore,
the absence of cardiovascular events including
deaths among both groups of subjects, lean
treated with glimepiride and obese administered
metformin. May be attributed to improvement in
glycemic control as well as serum lipid profiles
and well established cardiovascular risk factors
as documented in several previous clinical trials
conducted in large populations as well as meta
analyses [12-23]. However, our finding deserves
confirmation by a similar study with a larger
population.

5. CONCLUSION

In conclusion, in subjects with Pre Diabetes,
glimepiride is effective in improving lipid profiles
and cardiovascular surrogate markers in
nonobese subjects whereas metformin exerts a
similar influence in obese subjects thus
explaining similar cardiovascular outcomes in
both groups.
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