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Background: The benefit of sulfonylureas (SUs) to patients with type 2 diabetes mellitus 

receiving long-term insulin treatment is unclear. This study evaluated glycemic control and 

beta-cell function after SU withdrawal in these patients.

Methods: In this 8-week randomized controlled study, patients with type 2 diabetes who had 

been treated with insulin for at least 3 years plus moderate to high doses of SUs were randomly 

assigned to withdrawal (n=16) or continuation (n=16) of SUs. Clinical characteristics, glycemic 

control, hypoglycemic events, and insulin secretion, including homeostasis model assessment 

of beta-cell function (HOMA-B) score, C-peptide concentration, and Matsuda index, were 

evaluated at baseline and after 2 and 8 weeks.

Results: Thirty patients (16 in the SU withdrawal group and 14 in the SU continuation group) 

completed the study. Median duration of diabetes was 17 (range 5–40) years. Baseline clinical 

characteristics, glycemic control, and HOMA-B were similar in the two groups, but the mean 

fasting C-peptide concentration was higher in the SU withdrawal group. After 8 weeks, the SU 

withdrawal group showed a significant increase in mean glycosylated hemoglobin levels from 

7.8%±0.5% (62±5 mmol/mol) to 8.6%±1.2% (71±13 mmol/mol; P=0.002), whereas the SU con-

tinuation group showed a slight but not significant increase from 7.7%±0.5% (61±5 mmol/mol) 

to 7.9%±1.2% (63±13 mmol/mol; P=0.37). Insulin secretion, as measured by C-peptide and 

HOMA-B, decreased by 18% and 36%, respectively, in the SU withdrawal group.  Hypoglycemic 

events were significantly more frequent in the SU continuation group whereas body weight did 

not change significantly in either group.

Conclusion: Withdrawal of SU from patients with type 2 diabetes receiving long-term combi-

nation treatment with SU and insulin resulted in deterioration of glycemic control and insulin 

secretion.

Keywords: insulin, sulfonylurea withdrawal, type 2 diabetes, long-term combination

Introduction
Since their introduction in the 1950s, sulfonylureas (SUs) have remained one of the 

major therapeutic classes in the treatment of type 2 diabetes mellitus (DM). The UK 

Prospective Diabetes Study (UKPDS) has provided extensive insights into their effi-

cacy and clinical utility, finding that more intensive glucose control with SU or insulin 

in patients newly diagnosed with type 2 DM could reduce the risk of microvascular 
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complications.1 The UKPDS study also showed progres-

sive deterioration in glycemic control over time,2 with most 

patients requiring long-term combinations of hypoglycemic 

agents to maintain glycemic control. For example, 53% 

of UKPDS patients treated initially with an SU required 

additional insulin therapy over the next 6 years, suggesting 

that progressive loss of pancreatic beta-cell function is the 

primary mechanism of SU failure.2

Several guidelines, including the American Association 

of Clinical Endocrinologists/American College of Endo-

crinology consensus statement,3 the American Diabetes 

Association and the European Association for the Study 

of Diabetes consensus statement,4,5 and the Canadian 

Diabetes Association Clinical Practice Guidelines Expert 

 Committee6 recommend that SU be withdrawn from patients 

with type 2 DM receiving pre-mixed or basal post-prandial 

insulin therapy to prevent the hypoglycemia and weight gain 

associated with combined therapy. However, previous studies 

have shown the benefit of SUs in insulin-treated patients,7–9 

although it remains unclear whether an SU would remain 

effective after long-term combination therapy with insulin. 

The primary objectives of this study were to evaluate glyce-

mic control, insulin secretion, hypoglycemia, and change in 

body weight after withdrawal of SU in type 2 DM patients 

who had received long-term insulin treatment. Secondary 

endpoints included a determination of clinical predictors of 

responses to SUs.

Patients and methods
Subjects
Patients with type 2 DM, aged 30–75 years, who had been 

treated with insulin for at least 3 years in combination with 

an SU at half of the recommended maximum daily dose 

or higher, were included. All subjects had glycosylated 

hemoglobin (HbA
1c

) levels below 8.5% (,69 mmol/mol, 

International Federation of Clinical Chemistry) at enroll-

ment and had been receiving stable insulin doses (,10% 

dosage adjustment) for at least 3 months. Patients receiving 

metformin could also be included. Patients were excluded 

if they had another type of diabetes, were being treated with 

combinations of SU and once-daily insulin, or had received 

a thiazolidinedione. Other exclusion criteria included a his-

tory of clinically significant heart disease (New York Heart 

Association functional class greater than II or abnormalities 

other than non-specific ST-T wave changes on electrocar-

diography), peripheral vascular disease, pulmonary dis-

ease, impaired renal function, poor blood pressure control, 

 electrolyte abnormalities, and neuromuscular disease. The 

protocol was approved by the Siriraj institutional review 

board, and all subjects provided written consent.

Study design
The protocol for this randomized controlled study is shown in 

Figure 1. Subjects were asked to visit the metabolic unit of the 

Division of Endocrinology and Metabolism, Siriraj Hospital, 

four times after 10–12 hours of overnight fasting. At screen-

ing (visit 1), each subject underwent a complete history, 

physical examination, and screening laboratory tests, includ-

ing tests of fasting plasma glucose (FPG), HbA
1c

, C-peptide, 

total cholesterol, triglycerides, high-density lipoprotein 

cholesterol, and anti-glutamic acid decarboxylase antibody. 

All subjects received information about diabetes, including 

material on diet, exercise, medications, and diabetes control 

strategies. Within 2 weeks (visit 2), subjects returned to the 

metabolic unit for a 75 g oral glucose tolerance test; insulin 

therapy had been withheld for 24–36 hours before the test. At 

this visit, blood was collected before, and every 15 minutes 

for 2 hours after, ingestion of glucose 75 g for measurement 

of plasma glucose and insulin concentrations. The patients 

were randomized using a table of random numbers into 

two groups, ie, an SU withdrawal group (n=16) and an SU 

continuation group (n=16). The outcome assessors were 

blinded to treatment. SU treatment was halted in the SU 

withdrawal group, while the same doses of insulin and/or 

metformin were continued. In the SU continuation group, 

all medications were continued at their previous doses. Two 

weeks after randomization (visit 3), subjects returned to the 

metabolic unit for the second oral glucose tolerance test, as 

well as for physical examination and laboratory tests, includ-

ing tests of FPG, HbA
1c

, and C-peptide. Hypoglycemic events 

were reviewed with each subject. At the final visit, 8 weeks 

after randomization (visit 4), hypoglycemic events were 

reviewed, and body weight, FPG, HbA
1c

, total cholesterol, 

triglycerides, and high-density lipoprotein cholesterol were 

measured.

rescue therapy
After randomization, all subjects were asked to check their 

fasting capillary blood glucose concentrations at least once 

every other day with glucometers (Accu-Chek Performa, 

Roche, Basel, Switzerland). Rescue therapy was initiated 

if the fasting capillary blood glucose level was higher 

than 16.7 mmol/L (300 mg/dL) or was at least 40% higher 

than baseline for at least two consecutive measurements. 
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n=30

Week 0 Week 2 Week 8

Visit 1

Visit 2

• Diabetes education

• Screening

Randomization 

Discontinuation of insulin for at least 24 hours

CBG monitoring

SU continuation group
(insulin + sulfonylurea ± metformin) n=14

SU withdrawal group
(insulin ± metformin) n=16 Rescue

treatment

• Baseline characteristics

• Body weight

• C-peptide

• Hypoglycemic event • Hypoglycemic event
• Body weight • Body weight

• OGTT
• OGTT

• Blood chemistry
• Blood chemistry• FPG, HbA1c, C-peptide

• FPG, HbA1c

• FPG

Visit 3 Visit 4

Figure 1 Study flow chart. 
Abbreviations: cBg, capillary blood glucose; FPg, fasting plasma glucose; hba1c, glycosylated hemoglobin; OgTT, oral glucose tolerance test; SU, sulfonylurea.

SUs were restarted in these patients and titrated to their 

previous doses within 1 week.

laboratory analyses
Plasma glucose levels were measured by the hexokinase 

method using an automated Modular P 800. HbA
1c

 levels 

were measured by turbidimetric inhibition immunoassay 

using a COBAS Integra 800 analyzer (Roche). Plasma insulin 

levels were determined by radioimmunoassay (insulin-CT; 

MP Biomedicals Inc., Santa Ana, CA, USA), and C-peptide 

levels by radioimmunometric assay (IRMA-C-PEP; Cisbio, 

Codolet, France).

insulin secretion and calculation  
of insulin sensitivity
Insulin secretion was evaluated by measuring fasting plasma 

C-peptide levels and homeostasis model assessment of beta-

cell function (HOMA-B). Insulin sensitivity was calculated 

using homeostasis model assessment of insulin resistance 

(HOMA-IR)10 and the Matsuda index, which has been shown 

to correlate strongly with whole-body glucose disposal 

measured with an insulin clamp (r=0.73, P,0.0001).11,12 

The Matsuda index was calculated from plasma glucose 

and insulin concentrations obtained during the oral glucose 

tolerance test using the formula:

10 000,

Fasting glucose Fasting insulin

Mean glucose Mean insu

×

× ×
( )

llin( )

Deterioration of glycemic control was defined as a .0.5% 

(.5 mmol/mol, International Federation of Clinical Chem-

istry) increase in HbA
1c

 levels from baseline. SU responders 

were defined as subjects who showed deterioration of glyce-

mic control after SU withdrawal and who showed restored 

glycemic control after an SU was restarted.  Hypoglycemia 

was defined as a capillary blood glucose level below 

3.9 mmol/L, with or without symptoms.

Statistical analysis
A sample size of 16 patients per group was required to 

 provide a 90% power to detect a between-group difference of 

at least 1% of HbA
1c

 with an error of 0.05 and a 10% dropout. 

Two subjects originally enrolled in the SU continuation group 
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Table 1 Baseline demographic and clinical characteristics of the 
study patients

Characteristic SU  
withdrawal  
(n=16)*

SU  
continuation  
(n=14)*

P-value

age (years) 63±9 62±6 0.78
Duration of DM  
(years)

19±9 21±10 0.59

Duration of SU  
therapy (years)

16±10 18±13 0.65

Duration of insulin  
therapy (years)

6.4±4.0 6.8±3.0 0.76

Duration of combination
SU with insulin (years) 6.0±4.0 5.6±3.6 0.77

Body weight (kg) 64±12 67±17 0.66

Waist circumference  
(cm)

93.4±14.0 88.6±12.0 0.33

BMi (kg/m2) 27.3±4.0 27.1±7.0 0.92

Total dose insulin  
therapy (U/day)

49±26 40±23 0.32

Total dose of  
metformin (mg/day)

1,753±1,199 2,195±922 0.28

Fasting plasma  
glucose (mmol/l)

7.6±2.4 9.3±3.0 0.095

hba1c, % (mmol/mol) 7.8±0.5 (62±5) 7.7±0.5 (61±5) 0.59

Fasting c-peptide  
(nmol/l)

1.3±0.4 0.94±0.5 0.03

Fasting c-peptide/ 
plasma glucose 
(nmol/mmol)

0.14±0.09 0.13±0.16 0.86

hOMa-B 71.3±56.9 51.8±40.1 0.31
hOMa-ir 3.7±0.9 2.5±1.4 0.01

Note: *Data are presented as the mean ± standard deviation. 
Abbreviations: SU, sulfonylurea; DM, diabetes mellitus; BMi, body mass index; 
hba1c, glycosylated hemoglobin; hOMa-B, homeostasis model assessment of beta-
cell function; hOMa-ir, homeostasis model assessment of insulin resistance.

were excluded from the final analysis. One developed acute 

cholecystitis during the study and the other was later found 

to have type 1 DM, as shown by positivity for anti-glutamic 

acid decarboxylase antibody. Therefore, the final analysis 

included 14 subjects in the SU continuation group and 16 in 

the SU withdrawal group.

Continuous data are expressed as the mean ± standard 

deviation or median, depending on their distribution, and 

compared using Student’s t-tests and non-parametric tests. The 

Mann-Whitney U test was used to compare absolute and percent 

changes in parameters between the SU withdrawal group and 

the SU continuation group. Categorical data were compared 

using Chi-square tests. Relative risk of glycemic deteriora-

tion after SU withdrawal was assessed using multiple logistic 

regression analysis. Clinical predictors of SU responders among 

subjects in the SU withdrawal group were assessed using uni-

variate logistic analysis. All statistical analyses were performed 

using Statistical Package for the Social Sciences version 13.0 

software (SPSS Inc., Chicago, IL, USA), with a P-value less 

than 0.05 considered to be statistically significant.

Results
Subject characteristics
Thirty subjects, nine males and 21 females, of mean age 

63.1±7.7 years, were investigated. The median duration of 

diabetes was 17.0 (range 5–40) years, median duration of SU 

treatment was 14.5 (range 0.25–40) years, and median dura-

tion of insulin treatment was 5.5 (range 3–20) years. Sixteen 

subjects in the SU withdrawal group and 14 in the SU con-

tinuation group were included in the final analysis. Table 1 

shows the baseline demographic and clinical characteristics 

of these patients. There were no differences between groups 

in age, duration of diabetes, duration of SU therapy, body 

composition, HbA
1c

, FPG, or current medications. Fasting 

plasma C-peptide levels (1.30±0.4 nmol/L versus 0.94±0.5 

nmol/L; P=0.03) and HOMA-IR (3.7±1.9 versus 2.5±1.4; 

P=0.01) were significantly higher at baseline in the SU 

withdrawal group than in the SU continuation group.

effect of SU withdrawal on glycemic 
control
After 8 weeks, mean HbA

1c
 increased significantly in the 

SU withdrawal group from 7.8%±0.5% (62±5 mmol/

mol) to 8.6%±1.2% (71±13 mmol/mol; P=0.002), as did 

mean FPG (from 8.0±2.0 mmol/L to 11.0±4.0 mmol/L; 

P=0.005). However, in the SU continuation group, mean 

HbA
1c

 changed from 7.7%±0.5% (61±5 mmol/mol) to 

7.9%±1.2% (63±13 mmol/mol; P=0.37) and mean FPG from 

9.3±3.0 mmol/L to 10.0±4.4 mmol/L (P=0.54; Figure 2A and 

B). Although glycemic control deteriorated significantly in the 

SU withdrawal group, none of these subjects required rescue 

therapy during the study period. Median changes from baseline 

in HbA
1c

 (+0.9% [+10 mmol/mol] versus +0.2% [+3 mmol/

mol]; P=0.009) and FPG (+2.1 mmol/L versus −0.5 mmol/L; 

P=0.014) were significantly greater in the SU withdrawal 

group than in the SU continuation group (Table 2).

Deterioration in glycemic control occurred in 12 of 16 

(75%) subjects in the SU withdrawal group, compared with 

five of 14 (35.7%) in the SU continuation group (Figure 2C 

and D). The relative risk of glycemic deterioration after SU 

withdrawal was 7.143 (95% confidence interval 1.10–46.22; 

P=0.04) after adjustment for poor glycemic control at base-

line (HbA
1c

 .8%).
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Figure 2 comparisons of glycemic control at baseline and at the end of the study in the SU withdrawal group and SU continuation group. (A) Mean hba1c, (B) mean FPg, 
changes in hba1c in individual patients in the (C) SU withdrawal group and (D) the SU continuation group. The arrow demonstrates the mean hba1c of the group. 
Abbreviations: FPg, fasting plasma glucose; hba1c, glycosylated hemoglobin; SU, sulfonylurea.

effect of SU withdrawal on insulin 
secretion and insulin resistance
Two weeks after SU withdrawal, mean plasma glucose 

levels during the oral glucose tolerance test showed signifi-

cantly greater increases at all time points than at baseline 

(from 6.1±2.0 mmol/L to 7.4±2.0 mmol/L; P=0.01), as did 

the mean area under the curve (AUC) for glucose (from 

445.0±114.0 mmol/L to 555.3±121.4 mmol/L; P=0.001). 

The median AUC for glucose was significantly greater in 

the SU withdrawal group than in the SU continuation group 

(+143.0 mmol/L versus +15.3 mmol/L; P=0.029; Figure 

3A and B). Insulin secretion, as assessed by changes in 

median fasting C-peptide levels (−0.24 nmol/L versus –0.19 

nmol/L; P=0.003), median fasting C-peptide/glucose ratio 

(–0.03 nmol/mmol versus +0.008 nmol/mmol; P=0.001) 

and median HOMA-B (−13.30 versus +5.20; P=0.003), 

was significantly lower in the SU withdrawal than in the SU 

continuation group (Figure 3C and D, Table 2). However, the 

ratio of change of insulin and glucose from baseline (ΔI/ΔG) 

after 75 g oral glucose tolerance test over 30 minutes and 

120 minutes did not differ significantly in the two groups 

(Table 2 and Figure 3B), and nor did insulin resistance as 

assessed by changes in HOMA-IR and insulin sensitivity 

index (Table 2).

adverse effects of SU continuation
Hypoglycemic events were significantly more frequent in 

the SU continuation group than in the SU withdrawal group 

(8.5±1.2 versus 0.6±2.5 per 1,000 persons; P=0.032). None 

of the subjects experienced a severe hypoglycemic event 

during the study. Moreover, there were no significant dif-

ferences in body weight changes from baseline in the two 

groups (Table 2).

clinical predictors associated  
with SU response
Mean HOMA-B was significantly higher (84 versus 36; 

P=0.03) and mean dosage of insulin significantly lower 

(41.5 versus 69.5 units; P=0.004) in SU responders than 

in SU non-responders. However, age, duration of diabetes, 

duration of SU use, duration of insulin use, duration of com-

bination treatment, mean HbA
1c

, mean fasting C-peptide, 

and insulin resistance parameters did not differ between the 

two groups.

Discussion
Progressive loss of beta-cell function is important in the 

pathophysiology of type 2 DM and may be responsible for 

SU failure. Although several studies13–17 have indicated that 
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Table 2 changes from baseline in parameters of glycemic control, insulin secretion, and insulin resistance

SU withdrawal SU continuation P-value*

Median change Min, Max Median change Min, Max

HbA1c

absolute change (%) +0.9 −0.5, +4.1 +0.2 −1.0, +3.0 0.009
absolute change (mmol/mol) +10 −5, +44 +3 −10, +32 0.009
Percent change +10.7  −5%, +49.7 +2.3 +12.8, +36.2 0.007
FPG 
absolute change (mmol/l) +2.1 −4.19, +43.41 −0.5 −11.34, +68.27 0.014
Percent change +28.73 −8.33, +113.38 −5.60 −24.68, +168.64 0.034
Plasma C-peptide 
absolute change (nmol/l) −0.24 −0.83, −0.06 −0.19 −0.38, +1.64 0.003
Percent change −17.73  −64.34, −5.85 −1.77 −64.71, +122.63 0.010
Plasma C-peptide/plasma glucose
absolute change (nmol/mmol) −0.03 −0.23, +0.01 −0.008 −0.44, +0.1 0.001
Percent change −35.64 −73.88, +8.98 +7.60 −65.49, +217.06 0.003
Body weight 
absolute change (kg) −0.10 −1.6, +4.30 −0.35 −3.20, +2.00 0.479
Percent change −0.16 −2.43, +8.37 −0.55 −0.59, +3.33 0.53
HOMA-B
absolute change −13.30 −171.7, +21.8 +5.20 −124.10, +160.00 0.003
Percent change −35.96 −77.8, +25.1 +7.92 −78.15, +714.29 0.08
HOMA-IR
absolute change −0.20 −2.30, +1.60 −0.26 −0.90, +10.00 0.85
Percent change −5.56 −52.27, +41.67 −9.06 −63.64, +312.50 0.81
Data obtained from 75 g OGTT
ΔI/ΔG during 30 minutes
 absolute change −0.06 −0.67, +0.559 −0.04 −0.32, +0.22 0.175
 Percent change −30.0 −46.3, +119.51 −7.69 −94.12, +150.00 0.138
ΔI/ΔG during 120 minutes
 absolute change −0.06 −0.39, +0.33 −0.02 −0.15, +0.13 0.149
 Percent change −22.58 −56.76, +110.00 −1.98 −44.10, +128.57 0.05
AUC glucose
absolute change 142.91 −29.14, +216.45 +15.26 −309.44, +323.33 0.029 
Percent change 29.72 −5.72, +89.71 +3.00 −59.88, +72.84 0.055
AUC insulin
absolute change −133.75 −1,508.60, +4,242.85 −49.38 −1,491.00, +3,837.10 0.541
Percent change −9.74 −27.26, +106.95 −0.41 −24.55, +42.58 0.21
ISI
absolute change −0.06 −1.02, +0.24 −0.016 −1.6, +1.02 0.69
Percent change −19.73 −92.07, +33.33 −3.04 −61.11, +68.00 0.60

Note: *P-values for differences between the SU withdrawal group and SU continuation group calculated by Mann-Whitney U test. 
Abbreviations: hba1c, glycosylated hemoglobin; FPg, fasting plasma glucose; hOMa-B, homeostasis model assessment of beta-cell function; OgTT, oral glucose tolerance 
test; ΔI/ΔG during 30 minutes, ratio of change of insulin and glucose from baseline to 30 minutes after 75 g glucose; ΔI/ΔG during 120 minutes, ratio of change of insulin and 
glucose from baseline to 120 minutes after 75 g of glucose; aUc, area under the curve; hOMa-ir, homeostasis model assessment of insulin resistance; iSi, insulin sensitivity 
index; SU, sulfonylurea; min, minimum; max, maximum.

 combinations of SU and insulin can be used to treat these 

patients after secondary oral drug failure, few studies sup-

port this recommendation. The present study found that 

withdrawal of SU from patients with a long duration of 

diabetes  requiring insulin therapy resulted in a significant 

deterioration of glycemic control in most cases. Mean 

HbA
1c

 levels increased from 7.8%±0.5% (62±5 mmol/mol) 

to 8.6%±1.2% (71±13 mmol/mol) after SU discontinuation. 

This deterioration of glycemic control was paralleled by a 

significant decrease in insulin secretion, as measured by 

C-peptide, HOMA-B, and fasting C-peptide/glucose ratio. 

Taken together, these findings suggest that SUs enhance 

insulin secretion, even in patients with a long duration of 

diabetes (mean 18.7 [range 5–34] years) and on long-term 

insulin (mean 6.4 [range 3–20] years).

Our results are in agreement with recent findings show-

ing that combinations of lower daily insulin dosages and 

SUs improved glycemic control.13,18,19 Previous studies have 
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Figure 3 change in markers of insulin secretion during a 75 g oral glucose tolerance test. (A) Plasma glucose, (B) insulin/glucose ratio, (C) mean fasting c-peptide and 
(D) hOMa-B at baseline and the end of study in the SU withdrawal group and SU continuation group. 
Abbreviations: hOMa-B, homeostasis model assessment of beta-cell function; SU, sulfonylurea.

shown that withdrawing SUs from patients with a recent 

history of secondary SU failure requiring insulin resulted 

in deterioration of glycemic control.7,8 Furthermore, add-

ing glimepiride to insulin and metformin in patients with 

 long-term type 2 DM was found to be effective in lowering 

HbA
1c

 and reducing the requirement for exogenous insulin.20 

Thus, our results provide further evidence that SUs remain 

effective in subjects with a long duration of diabetes. We also 

found that withdrawing an SU resulted in impaired insulin 

secretion, even in patients with type 2 DM requiring insulin 

therapy due to secondary SU failure.

The molecular mechanisms underlying the responsive-

ness of some patients to SU therapy after long-term treatment 

are unclear. Subjects may have residual beta-cell function 

sufficient for SU stimulation of insulin production. The mean 

baseline C-peptide level in our study subjects was 1.14±0.17 

nmol/L (3.42±1.32 ng/mL). We found that high HOMA-B 

and lower doses of insulin were predictors of response to 

SUs, in agreement with results showing that these factors 

are indicative of residual beta-cell function sufficient for SU 

stimulation of insulin secretion. Furthermore, genetic factors 

such as the OATP1B3 gene may play a role in determining 

response to SU.21 A recent study also showed no significant 

difference in beta-cell function after 3.5 years of intensive 

glucose control with insulin plus metformin treatment or a 

triple oral hypoglycemic regimen including an SU, indicat-

ing that good glycemic control is an important factor in 

 preserving beta-cell function in patients with type 2 diabetes 

rather than a choice of therapy itself.22

Our study has several limitations. SUs have drawbacks 

in the treatment of type 2 DM, such as weight gain, risk of 

hypoglycemia, and beta-cell exhaustion. However, we found 

that SU withdrawal for 8 weeks did not significantly alter 

subject weight. Although the frequency of hypoglycemic 

events was significantly higher in the SU continuation group, 

its incidence was lower than in previous studies (,1%), with 

no subject experiencing severe hypoglycemia. These results 

are consistent with those of a meta-analysis which found 

that the frequency of hypoglycemia was similar in patients 

receiving this combination and in those receiving intensive 

insulin therapy.18,19

Conclusion
This study shows that most patients who had been treated 

with long-term SU and insulin experienced deterioration in 

glycemic control and insulin secretion after SU withdrawal, 
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suggesting that this class of drugs remained effective even at 

a long duration of diabetes stage (median 17 years). Although 

neither group experienced significant changes in body weight 

after 8 weeks, the combined regimen slightly increased the 

risk of hypoglycemia. These studies suggest that, in the 

absence of hypoglycemic events, SUs should be continued 

along with insulin therapy.
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