
Abstract:

Background and aims: There is clear evidence that HbA1C is the best parameter for assessing the 
quality of long-term glycaemic control. Furthermore, postprandial hyperglycaemia is recognized as a 
significant risk factor for vascular complications generating additional information on the individual risk 
status. Pioglitazone (PIO), a PPARγ –Agonist provides sustained and durable glycaemic control. Insulin 
therapy (INS) applied with multiple daily injections is believed to be the most potent regimen achieving 
best possible glycaemic control. This study is aiming to compare both treatment options with regard to the 
prevalence of hypo- and hyperglycaemic episodes. Material and Methods: Monocentric, parallel-cohort 
study. 30 well-controlled (HbA1C ≤ 7%) patients with type-2-diabetes (T2DM) were monitored for 72h using 
the CGMS (Medtronic), thereof 15 on PIO (30 mg od. in combination with a mean dose of 1,700 mg 
metformin, MET) and 15 on INS. Results were analysed descriptively. Results: Mean INS dose was 59.6 
U/d. Both groups were comparable for risk factors and comorbidities.

Parameter (Median) PIO. n = 15 INS. n = 15

HbA1C (%)/FBG (mg/dl) 5.9 / 120 6.4 / 131

Number of glucose values 844 837

Hyperglycaemic episodes: 7 /4.6 16 /11

> 160 mg/dl; number/time (h)

Patients with episodes < 60 mg/dl 3 7

Glucose values 60 – 160 mg/dl (%) 92 78

Mean duration of hypoglycaemic episodes were 1.9h (INS) and 0.4h (PIO), respectively. Baseline (BL) 
HbA1C does not correlate with the frequency and duration of hyperglycaemic events whereas a correlation 
for hypoglycaemic episodes exists for BL HbA1C as well as insulin dose. Conclusions: even well-
controlled patients with T2DM show a remarkable variability of glucose excursions. PIO/MET compared to 
INS offers benefits in terms of a lower prevalence of hypo- and hyperglycaemic episodes.

Background: 

There is clear evidence that HbA1c is the best parameter for assessing the quality of long-term glycaemic 
control in type 2 diabetic patients (T2DM). The observation that patients develop microvascular disease 
despite acceptable HbA1c levels raised the possibility that other features of glycaemic control, not 
reflected in the HbA1c, might contribute to the risk complications1. Meanwhile, postprandial 
hyperglycaemia is recognized as a significant risk factor for vascular complications generating additional 
information on the individual risk status3-6. Hypoglycaemia is also an important factor that limits the ability 
to achieve tight glycaemic control, especially in patients taking insulin 1.

Pioglitazone (PIO), a PPARγ –Agonist provides sustained and durable glycaemic control. Insulin therapy 
(INS) applied with multiple daily injections is believed to be the most potent regimen achieving best 
possible glycaemic control. 

The Medtronic Minimed® Continuous Glucose Monitoring System (CGMS) is the first commercially 
available which allows the performance of interstitial glucose monitoring and a determination of the 
prevalence of hypo-and hyperglycaemia. It provides a continuous glucose profile by taking samples from 
the subcutaneous interstitial fluid every 5 min7-9.  

Aim:

This study is aiming to compare both treatment options (PIO and INS) in type 2 diabetic patients 
apparently well-controlled according their low HbA1c with regard to the prevalence of hypo- and 
hyperglycaemic episodes. 

Methods: 

In this monocentric, parallel-cohort study, patients with type-2-diabetes were recruited if their HbA1C was ≤
7%. A total of thirty patients were each monitored for 72h using the Continuous Glucose Monitoring 
System CGMS. 

Fifteen T2DM patients (7 men, 8 women), mean age 58.7 years with a HbA1c of 5.9 % were on 
Pioglitazone, PIO (30 mg od. in combination with a mean dose of 1,700 mg metformin, MET) and fifteen 
T2DM patients (8 men, 7 women), mean age 63.5 years with a HbA1c of 6.4% were on a basis/bolus 
Insulin regimen, INS. Results were analysed descriptively. 

Results:

Mean INS dose was 59.6 U/d. Both groups were comparable for risk factors and comorbidities.

Table 1. Baseline Characteristics

Patients on OAD therapy Patients on INS therapy

Mean Age [years] 58,7 63,5

Mean BMI 32,7 31,5

LDL-cholesterol [mg/dl] 120 98

HDL-cholesterol [mg/dl] 54 49

Gamma-GT [U/L] 22 38

0

2

4

6

8

10

12

14

16

Metf
orm

in
AC

E-I AR
B

Diu
ret

ics

Ca
-C

ha
nn

el-
Blo

cke
r

Sta
tin

s

Fib
rat

es AS
S

OAD ICT

Figure 1. Concomitant medication
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Figure 2. Co-morbid conditions
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Table 2. Effect of PIO and INS on the number and duration of hypo- and 

hyperglycaemic episodes 

Parameter (Median) PIO. n = 15 INS. n = 15

HbA1C (%)/FBG (mg/dl) 5.9 / 120 6.4 / 131

Number of glucose values 844 837

Hyperglycaemic episodes: 7 /4.6 16 /11

> 160 mg/dl; number/time (h)

Patients with episodes < 60 mg/dl 3 7

Glucose values 60 – 160 mg/dl (%) 92 78

The number of measured glucose values was 844 in the PIO arm and 837 in the INS arm. The incidence 
of hyperglycaemic (>160 mg/dl) and hypoglycaemic (< 60 mg/dl) episodes was determined.  

The mean glucose values were 120 mg/dl in the PIO arm and 131 mg/dl in the INS group. Seven 
hyperglycaemic episodes (with a duration of 4,6 hours) occurred in the PIO/MET group and 3 patients 
(20%) experienced hypoglycaemic episodes. The corresponding numbers in the INS group were 16 
hyperglycaemic episodes (duration 11 hours) and 7 patients (46%) with hypoglycaemic events. Mean 
duration of hypoglycaemic episodes were 1.9h (INS) and 0.4h (PIO), respectively. 

Figure 3. Mean blood glucose values determined by CGMS in 
patients under PIO/MET and INS-therapy
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Baseline (BL) HbA1C does not correlate with the frequency and duration of hyperglycaemic events whereas 
a correlation for hypoglycaemic episodes exists for BL HbA1C as well as insulin dose. 

Conclusions:

Even well-controlled patients with T2DM show a remarkable variability of daily glucose excursions that are 
neither clinically obvious nor identified by current monitoring techniques. PIO/MET compared to INS 
offers benefits in terms of a lower prevalence of hypo- and hyperglycaemic episodes. Particularly with 
regard to the postprandial episodes, an advantage of PIO in preventing the under INS treatment 
existent hyperglycaemic peaks becomes obvious. Thus, the continued therapy with PIO offers 
advantages in terms of a better control of postprandial glycaemic episodes and should therefore be 
maintained as long as possible.
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