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Abstract

Objective Evaluation of effects of glipizide gastrointestinal therapeutic
system (GITS) administered once daily (AM or PM) and glibenclamide on
glycemic control, insulin secretory response, and hepatic glucose production
(HGP) in patients with type 2 diabetes.

Methods In a randomized, double-blind, and placebo-controlled study,
subjects (HbA1c between 8.6 and 10.0%) received a titrated daily dose
(5–20 mg) of either glipizide GITS AM (n = 11), glipizide GITS PM (n = 10),
glibenclamide (n = 11), or placebo (n = 10) for eight weeks. Fasting and
24-h glucose and insulin, HGP, fructosamine, and HbA1c were measured at
baseline and at study conclusion; glucose and insulin were also evaluated
after Sustacal challenge.

Results Fasting and 24-h glucose were significantly reduced by glipizide
GITS AM (33%, p < 0.001; 39%, p < 0.0001), glipizide GITS PM (33%,
p < 0.0001; 32%, p < 0.0001), and glibenclamide (37%, p < 0.05; 37%,
p < 0.0001). Fasting insulin was not significantly increased by any treatment;
24-h insulin was not increased by glipizide GITS AM, but was elevated
by glipizide GITS PM (39%, p < 0.05) and glibenclamide (23%, p < 0.05).
Fructosamine and HbA1c were significantly reduced by glipizide GITS AM

(28%, p < 0.001; 22%, p < 0.0001), glipizide GITS PM (25%, p < 0.005; 24%,
p < 0.005), and glibenclamide (17%, p < 0.001; 14%, p < 0.05). Glipizide
GITS AM and glibenclamide significantly reduced HGP by approximately
19% (p < 0.05) and 17% (p < 0.01) respectively. Glipizide GITS and
glibenclamide significantly (p < 0.0001) decreased the glucose excursion
after Sustacal challenge. The reductions in glucose excursions were
accompanied by significant (p < 0.05) increases in the insulin response,
suggesting an improvement in meal-related insulin secretion.

Conclusions Glipizide GITS and glibenclamide treatment are effective
agents for improving fasting plasma glucose and HbA1c. Each possessed
a suppressive effect on basal HGP and improved postprandial glycemia, but
only glipizide GITS AM was effective without causing a persistent elevation in
insulin. This profile of glipizide GITS AM is therapeutically attractive, as it is
consistent with the potential for a reduced risk of hypoglycemia. Copyright 
2004 John Wiley & Sons, Ltd.
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Introduction

Both insulin resistance and decreased insulin secretion are
major features of the pathophysiology of type 2 diabetes
[1–3]. Insulin resistance is evident in skeletal muscle,
liver, and adipose tissue, the major target tissues of insulin
action [1,2,4–6]. Skeletal muscle insulin resistance leads
to postprandial hyperglycemia, while hepatic insulin resis-
tance is a causative factor in the subsequent development
of fasting hyperglycemia [1]. The development of insulin
resistance in peripheral tissues is exacerbated by chron-
ically elevated free fatty acids [7–9]. Initially, insulin
resistance is compensated for by hyperinsulinemia, thus
preserving normal glucose tolerance. However, over time,
hepatic insulin resistance worsens and β-cell compensa-
tion deteriorates, culminating in fasting hyperglycemia
[1].

Pharmacological agents that reduce hepatic glucose
production (HGP) exhibit a beneficial effect on fasting
plasma glucose (FPG) and overall metabolic control in
patients with type 2 diabetes [10–14]. Owing to the
importance of the early insulin response in suppressing
postprandial HGP, pharmacological approaches that
enhance early insulin secretion also represent a critical
component in improving glycemic control in patients with
type 2 diabetes [15].

Sulphonylureas were initially developed in the 1950s
and have remained the cornerstone of pharmacological
therapy for type 2 diabetes [16,17]. Sulphonylureas
are insulin secretagogues: they control blood glucose
levels by directly stimulating early (first-phase) insulin
secretion in the pancreatic β-cells. Sulphonylureas are
high-affinity ligands for the sulphonylurea receptor type
1 (SUR1) subunit of the ATP-sensitive potassium channel
(KATP) located on plasma membranes of β-cells [18].
KATP channels are also expressed in extrapancreatic
tissue, including liver tissue [18–20]. The KATP channel
comprises two subunits (SUR1 and KIR6.2, an inward
rectifier), both of which are required for channel
functionality. An increase in the ATP/ADP ratio, which
occurs during oxidative glucose metabolism, or ligand
binding to SUR1 results in the closure of the KATP channel
and insulin secretion [17].

In addition to their primary effect on early insulin
secretion, extrapancreatic effects of sulphonylureas have
been reported, including increasing glucose utilization
and suppression of HGP [21–28]. Although previous
studies have established the clinical efficacy and excellent
safety profile of glipizide GITS, a once-daily, extended
release formulation of glipizide [29–32], they were
not designed to evaluate the potential effect of this
agent on HGP. In this double-blind, placebo-controlled
study, we have compared the effects of glipizide
GITS and glibenclamide on metabolic control and
HGP glucose production in patients with type 2
diabetes.

Design and methods

Subjects and study design

Men and women between the ages of 30 and 80 years with
a documented diagnosis of type 2 diabetes (according to
American Diabetes Association criteria) at least 6 months
before the study and who were treated with diet alone
and/or sulphonylureas (for a minimum of 2 months) were
eligible for this study. Women who were pregnant were
ineligible for enrollment. Of the 50 patients screened, 42
were enrolled in this study.

This randomized, double-blind, placebo-controlled
study was conducted at the Stony Brook University
Hospital, affiliated with the State University of New York
at Stony Brook. The study protocol was approved by
the Institutional Review Board at the University Hospital.
Patients were informed about the purpose and risks of
the study and gave their written consent to participate.
Once enrolled, patients were removed from previous
sulphonylurea therapy (if applicable) and placed on a
weight-maintenance diet (≥200 g of carbohydrate) and
placebo for four weeks.

Patients who qualified for randomization (FPG ≥
7.8 mmol/L and ≤13.9 mmol/L, and HbA1c > 7% and
<11%) were admitted for in-patient evaluation consisting
of two days of metabolic testing. On day 1, a sample of
blood was drawn for assay control for drug levels at zero
hour (after an overnight fast). Subsequently, patients
were given a Sustacal (Mead Johnson, Evansville, IN)
challenge test (240 mL delivered in place of breakfast),
followed by 24-h sampling (hourly intervals) for glucose
and insulin using an intravenous (iv) catheter in the
antecubital vein. During the 24-h period after Sustacal
challenge (hour 0), patients were provided with a
predetermined lunch, dinner, and evening snack (at hour
4, 10, and 13 respectively). On day 2 (at 8 : 00 AM), HGP
was assessed using the stable isotope [6,6-2H]-glucose
[10,11,33,34]. Patients received a priming dose of [6,6-
2H]-glucose followed by a continuous IV infusion of [6,6-
2H]-glucose (0.034 mg/kg/min) for 3 h. Blood samples
for the determination of plasma [6,6-2H]-glucose-specific
activity were drawn (via a catheter inserted in the
retrograde direction into the wrist vein) at 5-min intervals
during the last 30 min of the equilibrium period. Hepatic
glucose production was calculated by dividing the [6,6-
2H]-glucose infusion rate by the steady state plateau
of [6,6-2H]-glucose-specific activity achieved during the
last 30 min of the 3-h basal tracer infusion period. At
the conclusion of assessing HGP and immediately before
lunch, patients were randomly assigned to one of four
treatment groups: glipizide GITS administered in either
AM or PM (5 mg p.o. daily; Glucotrol XL, Pfizer, Inc.,
New York, NY), glibenclamide administered in the AM

(5 mg po. daily; Diaβeta, Aventis Pharmaceuticals NJ,
Bridgewater, NJ), or placebo.

The dose of each drug was titrated in 5-mg increments
every week, according to the results of plasma glucose

Copyright  2004 John Wiley & Sons, Ltd. Diabetes Metab Res Rev 2004; 20: 225–231.



Glipizide GITS Effects in Type 2 Diabetes 227

values. The objective of dose titration was to keep the FPG
between 4.4 and 7.8 mmol/L and postprandial glucose at
or below 10.0 mmol/L, or to continue until the patient
reached a dose of 20 mg per day. Glipizide GITS and
placebo were taken daily before breakfast (AM) and before
dinner (PM). Glibenclamide was administered in the AM.
Group 1 (placebo; n = 10) received a placebo tablet for
both glipizide GITS and glibenclamide in the morning and
evening. Group 2 (glipizide GITS AM; n = 11) received a
morning dose of glipizide GITS with a glibenclamide
placebo, and an evening dose of both placebos. Group 3
(glipizide GITS PM; n = 10) received a morning dose of
both placebos and an evening dose of glipizide GITS with
glibenclamide placebo. Group 4 (glibenclamide; n = 11)
received glipizide GITS placebo and glibenclamide in the
AM, and placebo for both medications in the PM.

The medication dose was stabilized one week after
plasma glucose values (fasting and postprandial) achieved
target levels (see above), or after four weeks, whichever
came first. Treatment continued for an additional four
weeks, after which time a Sustacal challenge test and
24-h glucose sampling were performed on day 1 and HGP
was assessed on day 2 (conclusion of study), as described
above. Home glucose monitoring was required of every
patient as follows: in the morning before breakfast after
an overnight fast (≥10 h), 2 h after breakfast, before
dinner, 2 h after dinner, and at bedtime. The results
were recorded in a diary and reviewed at each clinic
visit. Samples for FPG were drawn during each visit.
Samples for HbA1c and fructosamine were drawn at
screening, at the end of week 3, and at the conclusion
of the study. Samples for fasting lipid profiles, blood
chemistry, and liver function test were drawn at screening,
prerandomization, and at the final evaluation.

Assays

Assays for glucose, insulin, and HbA1c were performed
as described previously [29]. Briefly, plasma glucose
concentrations were determined by the glucose oxidase
method using an automated Hitachi 737 glucose analyzer
(Hazelton, Vienna, VA); the interassay coefficient of
variation (CV) was 1.3%. Serum insulin was measured
by radioimmunoassay (Hazelton, Vienna, VA) using
commercial kits (INCSTAR, Stillwater, MN); the CV was
9.0%. HbA1c was measured (SciCor, Indianapolis, IN)
using ion exchange chromatography; the CV was 1.5%.
The other clinical chemistry, hematology, fructosamine
assays, and lipid panels were performed in the clinical
laboratory at Stony Brook University Hospital. Plasma
stable isotope analyses were performed by Metabolic
Solutions, Inc. (Nashua, NH) using the method of Bier
et al. [34].

Safety and tolerability

Safety parameters included physical examination, vital
signs, evaluations of electrocardiograms (ECG), and

laboratory evaluation before entering the study. Labo-
ratory tests were repeated at the end of week 3 and at
study completion. Physical examinations and ECG evalu-
ations were also repeated at study completion. Patients
were also monitored on a regular basis for queries about
adverse experiences.

Statistical analyses

The primary endpoint was the change from baseline
in HGP. The null hypothesis was not an overall treat-
ment effect compared to baseline. Secondary endpoints
included fasting and 24-h glucose and insulin, fruc-
tosamine, and HbA1c. All values were expressed as the
mean ± SEM, unless otherwise indicated. The normality
of the data was confirmed by Chi-square goodness of fit
testing, and the homogeneity of variances between groups
was confirmed by Bartlett’s test. Statistical comparisons
were made within treatment groups (baseline versus end-
point) using a t-test (paired data), and between each of
the groups for the primary and secondary parameters by
analysis of variance (ANOVA). In cases where ANOVA
indicated a p < 0.05, the Bonferroni’s Multiple Compar-
ison test was employed to identify which groups were
significantly different from each other. This analysis was
repeated for each endpoint. Statistical significance was
accepted at p < 0.05. The sample size of 10 patients per
treatment group was sufficient to detect a 15% change in
HGP versus baseline with a type 1 error of 0.05, a power
of 80% (β = 0.2), and allowance for an attrition rate of
20%.

Results

Patients

Baseline demographics and glycemic parameters did not
differ significantly between the four treatment groups
(Tables 1 and 2). Although the body mass index (BMI) of
the subjects in the glibenclamide group was 12 to 16%
lower than the BMI of subjects in the other groups, this
difference was not statistically different. In addition, there
was no significant change in body weight during the study
(Table 2). All treatments were very well tolerated. There
was no significant change in blood pressure or any adverse
effect on blood chemistry (data not shown). There was no
evidence of fasting hypoglycemia in any of the treatment
groups.

Metabolic control

Fasting and 24-h glucose were significantly reduced to
a similar degree by glipizide GITS AM (33%, p < 0.001;
39%, p < 0.0001, respectively), glipizide GITS PM (33%,
p < 0.0001; 32%, p < 0.0001), and glibenclamide (37%,
p < 0.05; 37%, p < 0.0001) (Table 2). For patients who
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Table 1. Demographics of study subjects

Characteristics Placebo Glipizide GITS AM Glipizide GITS PM Glibenclamide P

N 10 11 10 11
Age (years) 57.1 ± 3.5 53.9 ± 2.4 57.9 ± 3.0 56.9 ± 3.6 0.81
Gender (M, F) 8, 2 6, 5 6, 4 4, 7 0.29
Height (m) 1.71 ± 0.02 1.72 ± 0.04 1.68 ± 0.03 1.63 ± 0.04 0.26
BMI (kg/m2) 31.9 ± 2.1 33.4 ± 1.5 33.5 ± 2.0 28.2 ± 1.7 0.14
Duration of disease (year) 6.3 ± 2.1 6.6 ± 1.8 6.6 ± 1.8 6.3 ± 2.5 1.0

Data are means ± SEM (n) and were analyzed by ANOVA.

Table 2. Effects of treatment with glipizide GITS or glibenclamide on body weight, glycemic control, insulin, and lipids in patients
with type 2 diabetes

Parameter Study interval Placebo Glipizide GITS AM Glipizide GITS PM Glibenclamide

Body weight (lbs) Baseline 189.1 ± 12.5 (10) 188.2 ± 14.5 (11) 183.7 ± 16.2 (10) 146.6 ± 15.3 (11)
change −0.6 ± 1.1 (9) 14.3 ± 12.3 (10) 8.4 ± 9.0 (10) 6.4 ± 13.6 (10)

Fasting glucose Baseline 12.2 ± 1.5 (9) 13.5 ± 1.2 (10) 13.0 ± 1.2 (10) 13.6 ± 1.6 (10)
(mmol/L) change −2.0 ± 1.4 (9) −4.4 ± 0.8 (10)∗ −4.3 ± 0.6 (10)† −5.0 ± 1.2 (10)‡

24-h glucose Baseline 12.2 ± 1.2 (9) 13.5 ± 1.3 (10) 12.6 ± 0.9 (10) 12.4 ± 1.6 (10)
(mmol/L) change −0.7 ± 0.2 (9)§ −5.3 ± 0.8 (10)†‖ −4.0 ± 0.4(10)†‖ −4.5 ± 1.0 (10)†‖

Fasting insulin Baseline 98 ± 16.2 (9) 62 ± 6.6 (10) 104 ± 19.8 (10) 80 ± 13.8 (10)
(pmol/L) change −26.4 ± 14.4 (9) 13.2 ± 9.0 (10) 46 ± 32.4 (10) 2 ± 15 (10)

24-h insulin Baseline 147 ± 35.4 (9) 86 ± 10.8 (10) 155 ± 39.0 (10) 103 ± 28.8 (10)
(pmol/L) change −34 ± 25.8 (9) 18 ± 10.2 (10) 61.2 ± 25.2(10)§¶ 23.4 ± 9.6 (10)§#

Fructosamine Baseline 3.4 ± 0.2 (10) 3.6 ± 0.3 (10) 3.6 ± 0.2 (9) 3.4 ± 0.2 (10)
(mmol/L) change −0.3 ± 0.1 (9) −1.0 ± 0.2 (10)∗# −0.9 ± 0.2 (9)‡# −0.6 ± 0.1 (9)∗

HbA1c (%) Baseline 8.7 ± 0.5 (10) 10.0 ± 0.5 (11) 10.0 ± 0.7 (10) 8.6 ± 0.5 (11)
change −0.5 ± 0.5 (9) −2.2 ± 0.3 (10)† −2.4 ± 0.6 (9)‡ −1.2 ± 0.4 (10)§

Total cholesterol Baseline 5.66 ± 0.3 (10) 6.01 ± 0.4 (11) 5.64 ± 0.4 (10) 5.60 ± 0.2 (11)
(mmol/L) change −0.79 ± 0.2 (9)∗ −1.53 ± 0.3 (10)∗# −0.80 ± 0.3(10)§ −0.88 ± 0.02 (10)‡

LDL cholesterol Baseline 3.53 ± 0.3 (8) 3.42 ± 0.2 (10) 2.90 ± 0.3 (9) 3.37 ± 0.2 (11)
(mmol/L) change −0.50 ± 0.3 (4) −0.62 ± 0.2 (9)‡ 0.03 ± 0.1 (6) −0.50 ± 0.2 (9)

HDL cholesterol Baseline 0.99 ± 0.1 (9) 1.12 ± 0.1 (10) 1.02 ± 0.1 (10) 1.09 ± 0.1 (11)
(mmol/L) change −0.26 ± 0.1 (8)§ −0.24 ± 0.1 (9)§ −0.17 ± 0.1(10)§ −0.17 ± 0.1 (9)§

Triglycerides Baseline 3.52 ± 0.6 (10) 3.46 ± 0.1 (11) 3.34 ± 0.6 (10) 2.47 ± 0.3 (11)
(mmol/L) change −1.12 ± 0.5 (9) −1.97 ± 1.1 (10)‡ −0.89 ± 0.5 (10) −0.62 ± 0.2 (10)§

Data are means ± SEM (n) and were analyzed using a t-test (paired data) within individual treatment groups (endpoint vs baseline), or by ANOVA
(between treatment groups) and Bonferroni’s multiple comparison test.
∗P < 0.001, compared to baseline.
†P < 0.0001, compared to baseline.
‡P < 0.005, compared to baseline.
§P < 0.05, compared to baseline.
‖P < 0.0001, compared to placebo.
¶P < 0.001, compared to placebo.
#P < 0.05, compared to placebo.

received glipizide GITS in the AM, the reductions in
FPG and 24-h glucose were observed in the absence of
a significant change in either fasting or 24-h insulin.
In contrast, 24-h insulin was significantly elevated in
patients treated with either glipizide GITS PM (39%)
or glibenclamide (23%) compared to baseline (both p <

0.05) or placebo-treated patients (p < 0.001; p < 0.05,
respectively).

In each treatment group, improved glycemic con-
trol resulted in beneficial effects on plasma fruc-
tosamine and HbA1c. At the conclusion of the study,

glipizide GITS AM treatment significantly decreased
plasma fructosamine and HbA1c by 28% (p < 0.001)
and 22% (p < 0.0001) respectively (Table 2). Glipizide
GITS PM treatment significantly decreased plasma fruc-
tosamine and HbA1c by 25% (p < 0.005) and 24%
(p < 0.005) respectively. In addition, glibenclamide treat-
ment caused significant reductions in plasma fruc-
tosamine and HbA1c of 17% (p < 0.001) and 14%
(p < 0.05) respectively. Modest but statistically sig-
nificant effects on plasma lipids were also noted
(Table 2).

Copyright  2004 John Wiley & Sons, Ltd. Diabetes Metab Res Rev 2004; 20: 225–231.



Glipizide GITS Effects in Type 2 Diabetes 229

Hepatic glucose production

In patients receiving glipizide GITS AM or glibenclamide,
HGP was significantly reduced at the conclusion of the
study compared to baseline values (Figure 1). Glipizide
GITS AM reduced HGP by approximately 19% (p < 0.05)
and glibenclamide by approximately 17% (p < 0.01).
The slight reduction in HGP by glipizide GITS PM was
not statistically significant. No significant difference was
found when comparing glipizide GITS AM, PM, and
glibenclamide.
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Figure 1. Effect of treatment with glipizide GITS or gliben-
clamide on HGP in patients with type 2 diabetes. Measurement
of HPG is described in ‘Research Design and Methods.’ The actual
rates of HGP (expressed as mg/kg/min) before drug treatment
(i.e. at baseline) were as follows: placebo, 2.16 ± 0.22 (9); glip-
izide GITS AM, 2.44 ± 0.26 (9); glipizide GITS PM, 2.22 ± 0.15
(10); glibenclamide, 2.68 ± 0.20 (10). Data are means ± SEM
(n) and were analyzed using a t-test (paired data) within indi-
vidual treatment groups (endpoint vs baseline), or by ANOVA
(between treatment groups). ∗p < 0.05, compared to baseline;
†p < 0.01, compared to baseline

Response to Sustacal challenge

In patients receiving glipizide GITS in either the
AM or PM or glibenclamide, the glucose excursion
after Sustacal challenge (240 mL) was significantly
(p < 0.005) decreased compared to placebo-treated
patients (Figure 2A). The magnitude of response was
approximately 25 to 35% and similar for each group. In
each treatment group, the reduction in glucose excursion
was accompanied by a significant increase (ranging
from 30 to 60%, p < 0.05) in the insulin secretory
response, suggesting an improvement in meal-related
insulin secretion (Figure 2B).
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Figure 2. Effects of treatment with glipizide GITS or gliben-
clamide on glucose tolerance and insulin secretion after Sustacal
challenge in patients with type 2 diabetes. The Sustacal challenge
and sampling protocol is described in ‘Design and Methods.’ The
actual areas under the curve (AUC0–4h) for glucose (expressed
as h × mmol/L) before treatment (i.e. at baseline) were placebo,
14.85 ± 1.25 (9); glipizide GITS AM, 14.84 ± 1.25 (10); glip-
izide GITS PM, 15.4 ± 1.07 (10); and glibenclamide, 14.75 ± 2.0
(10). The actual AUC0–4h for insulin (expressed as h × pmol/L)
before treatment (i.e. at baseline) were placebo, 247.5 ± 63
(9); glipizide GITS AM, 124.5 ± 30 (10); glipizide GITS PM,
223.5 ± 49.5 (10); and glibenclamide, 153 ± 45 (10). Data are
means ± SEM (n) and were analyzed using a t-test (paired data)
within individual treatment groups (endpoint vs baseline), or by
ANOVA (between treatment groups) and Bonferroni’s multiple
comparison test. Panel A, ∗p < 0.0001, compared to baseline;
†p < 0.0001, compared to placebo; ‡p < 0.005, compared to
placebo. Panel B, ∗p < 0.05, compared to placebo; †p < 0.05,
compared to baseline; ‡p < 0.0001, compared to placebo
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Discussion

The present study was performed to compare the effects
of glipizide GITS and glibenclamide on glycemic control,
insulin secretory response, and HGP in patients with type
2 diabetes. In this study, we report the beneficial effects
of both agents on glycemic control, insulin secretory
response, and suppression of HGP. Furthermore, glipizide
GITS and glibenclamide significantly decreased the
glucose excursion and increased the insulin response after
Sustacal challenge. Overall, the magnitude of the effects
of these agents was similar, as evidenced by significant
reductions in the FPG, 24-h glucose, fructosamine, and
HbA1c. In addition, glipizide GITS AM and glibenclamide
suppressed HGP to a similar degree. It is important that,
for glipizide GITS AM, the suppressive effect on HGP was
achieved in the absence of significantly increased fasting
or 24-h insulin. No significant change in body weight
occurred during the study, and each treatment was very
well tolerated. These results are consistent with those
reported in previous studies evaluating the efficacy of
glipizide GITS [29,30,32].

Using direct radioisotopic measurement of HGP, we
found that sulphonylurea therapy suppressed HGP in
patients with type 2 diabetes. The degree of suppression
was similar for each treatment, but there was a distinct
and possibly important difference exhibited by glipizide
GITS AM. Glipizide GITS AM suppressed HGP in the
absence of a sustained increase in plasma insulin. These
data support the idea that glipizide GITS AM exerts a
direct peripheral action on HGP, as opposed to an effect
mediated indirectly by the elevation of plasma insulin. In
contrast, although glibenclamide suppressed HGP, it did
so in the context of significantly increased 24-h plasma
insulin, suggesting a possible indirect effect mediated by
insulin. However, it is also possible that the suppression of
HGP in response to both glipizide GITS and glibenclamide
was a consequence of reduced glucose toxicity. Previous
studies have reported that chronic sulphonylurea therapy
leads to a reduction in HGP in healthy individuals
and patients with type 2 diabetes [21–24,27]. Whether
sulphonylureas exert a direct suppressive effect on HGP
cannot be answered by these published studies or the data
presented here. However, a large number of studies have
consistently reported direct effects of sulphonylureas on
liver glucose metabolism in vitro [28,35].

There is a growing appreciation of the association
of mortality with postprandial hyperglycemia [36–38].
Thus, treatments directed at reducing postprandial
glucose excursions could be important additions to clinical
therapy. In addition to their ability to reduce FPG and 24-
h glucose, glipizide GITS and glibenclamide improved
postprandial glucose excursions, as judged by a reduction
in the glucose AUC0–4h after Sustacal challenge. By the
end of the study, the reductions in each group were of
similar magnitude: 33% for glipizide GITS AM, 26% for
glipizide GITS PM, and 34% for glibenclamide. Coincident
with their ability to reduce the glucose AUC0–4h, glipizide

GITS AM, PM, and glibenclamide produced significant
increases in the insulin secretory response (approximately
40, 65, and 27%, respectively). Taken together, these data
indicate an overall improvement in meal-related insulin
secretion after each treatment regimen; however, only
glipizide GITS AM provided this benefit in the absence
of persistently elevated circulating insulin. This feature
of glipizide GITS AM is therapeutically attractive, being
consistent with a reduced risk of hypoglycemia.

Conclusions

In summary, this study found that glipizide GITS and
glibenclamide treatment reduced FPG and HbA1c, exerted
a suppressive effect on basal HGP, and improved post-
prandial glycemia; however, only glipizide GITS AM

was effective without causing a persistent elevation in
insulin. None of the treatments significantly increased
body weight and each exhibited a modest beneficial effect
on plasma lipids. In view of the potential risks associ-
ated with chronic hyperinsulinemia, including increased
adiposity and weight gain, morning administration of
glipizide GITS appears to offer a beneficial approach to
reduce these risks. However, any potential benefit of less
weight gain would require a study of longer duration.
The profile of glipizide GITS AM is also consistent with the
potential for a reduced risk of hypoglycemia.
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