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Clinical Scenario

A 57-year-old woman was diagnosed 
of type 2 DM and she failed in sugar 
control with OAD. 
Thus, basal insulin was suggested, 
but she afraid of hypoglycemia event
and also want to know when is the 
appropriate time to receive basal 
insulin, morning or bed-time?



Clinical Problem 

Hypoglycemia or sugar controlO

Bed time basal insulinC

Morning basal insulinI

57 year-old woman with type 2 DMP



搜尋最有用的資料

先從已經過評讀的database開始找起
(system,summary,synopses,synthesis)
最後再找尚未經過嚴格評讀的study
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Basal insulin — While NPH has been used commonly at 
bedtime to supplement oral hypoglycemic drug therapy, 
longer acting insulins, such as insulin glargine (once daily) 
and detemir (once or twice daily), added to oral agents 
are equally effective for reducing A1C values and may 
cause less nocturnal hypoglycemia, albeit at greater 
cost

Insulin detemir is another available long-acting insulin 
analog; a fatty acid side chain that allows albumin binding 
results in prolongation in action. However, its duration of 
action appears to be substantially shorter than that of 
insulin glargine. As an example, in a 52-week study of 
supplementation of oral therapy with insulin glargine or 
detemir, there were similar improvements in glycemic
control (mean A1C 7.1 and 7.2 percent, respectively), but 
over half of the participants (55 percent) required twice 
daily dosing with detemir, as opposed to once daily dosing 
with glargine .



Meta-analyses of trials in patients with type 2 diabetes 
comparing once-daily insulin glargine or detemir to once- or 
twice-daily NPH insulin report similar glycemic control 
between groups. However, the rates of symptomatic 
overall and nocturnal hypoglycemia, while relatively 
infrequent with either basal insulin, were lower in 
patients treated with either insulin glargine or 
detemir compared with NPH. Thus, insulin glargine and 
detemir may have some relatively modest clinical 
advantages over NPH (less symptomatic and nocturnal 
hypoglycemia) with the important disadvantage of high cost.

If once daily insulin is added to oral hypoglycemic therapy 
in patients with type 2 diabetes, a single daily dose of 
either insulin NPH or detemir given at bedtime or insulin 
glargine given in the morning or at bedtime is a reasonable 
initial regimen. If nocturnal hypoglycemia or symptomatic 
hypoglycemia occurs in patients taking bedtime NPH, we 
adjust the dose or switch to insulin glargine.



Optimal timing of insulin dose
In contrast, a morning rather than a bedtime dose of insulin 
glargine may provide better glycemic control in patients 
with type 2 diabetes who are also treated with an oral 
agent. This issue was addressed in a randomized, controlled 
trial of 695 patients with type 2 diabetes previously treated 
with oral agents [17]. The following findings were noted:
Glimepiride given with a morning dose of insulin glargine
lowered A1C significantly more than a bedtime dose of NPH 
(-1.24 versus -0.84 percentage points; difference of 0.40 
percent) or a bedtime dose of insulin glargine (-1.24 versus 
-0.96 percentage points, difference of 0.28 percent). 
Nocturnal hypoglycemia was less frequent with morning and 
bedtime insulin glargine than with bedtime NPH. 
In summary, for patients with type 2 diabetes taking an 
oral hypoglycemic agent, the optimal timing is once-daily 
NPH or detemir at bedtime or once-daily insulin glargine in 
the morning or bedtime.





Review: Long-acting insulin analogues do not 
improve glycemic control but do reduce nocturnal 

hypoglycemia in diabetes

ACP Journal Club. 2008 Mar-Apr;148:37. 



Main results
Glargine and NPH insulin did not differ for glycemic control: 
weighted mean difference in decrease in HbA1c level was 
0% (95% CI −0.10 to 0.09) (6 RCTs, n = 2902). NPH 
insulin reduced HbA1c level by 0.12% (CI 0.01 to 0.23) 
more than detemir (2 RCTs, n = 967). Compared with NPH 
insulin, glargine reduced risks for symptomatic and 
nocturnal hypoglycemia, and detemir reduced risks for 
overall and nocturnal hypoglycemia (Table). Groups did not 
differ for severe hypoglycemia with either drug (Table). 
Conclusion
In patients with type 2 diabetes, the long-acting insulin 
analogues glargine and detemir reduce risk for 
hypoglycemia compared with human isophane insulin, 
without sacrificing glycemic control. 



Glimepiride combined with morning insulin glargine, 
bedtime neutral protamine hagedorn insulin, or 
bedtime insulin glargine in patients with type 2 

diabetes. A randomized, controlled trial Ann Intern Med 2003 
Jun 17;138(12):952-9. 



BACKGROUND: Patients with type 2 diabetes are often 
treated with oral antidiabetic agents plus a basal insulin. 
OBJECTIVE: To investigate the efficacy and safety of 
glimepiride combined with either morning or bedtime 
insulin glargine or bedtime neutral protamine
Hagedorn (NPH) insulin in patients with type 2 diabetes. 
DESIGN: Open-label, randomized, controlled trial. 
SETTING: 111 centers in 13 European countries. 
PATIENTS: 695 patients with type 2 diabetes who were 
previously treated with oral antidiabetic agents. 
INTERVENTION: Randomization to treatment with morning 
insulin glargine, bedtime NPH insulin, or bedtime insulin 
glargine for 24 weeks in addition to 3 mg of glimepiride. 
The insulin dose was titrated by using a predefined regimen 
to achieve fasting blood glucose levels of 5.56 mmol/L or 
lower (< or =100 mg/dL). 



RESULTS: Hemoglobin A(1c) levels improved by -1.24% (two-
sided 90% CI, -1.10% to -1.38%) with morning insulin 
glargine, by -0.96% (CI, -0.81% to -1.10%) with bedtime 
insulin glargine, and by -0.84% (CI, -0.69% to -0.98%) with 
bedtime NPH insulin. Hemoglobin A(1c) improvement was 
more pronounced with morning insulin glargine than with 
NPH insulin (0.40% [CI, 0.23% to 0.58%]; P = 0.001) or 
bedtime insulin glargine (0.28% [CI, 0.11% to 0.46%]; P = 
0.008). Baseline to end-point fasting blood glucose levels 
improved similarly in all three groups. Nocturnal 
hypoglycemia was less frequent with morning (39 of 236 
patients [17%]) and bedtime insulin glargine (52 of 227 
patients [23%]) than with bedtime NPH insulin (89 of 232 
patients [38%]) (P < 0.001). 

CONCLUSION: The risk for nocturnal hypoglycemia was 
lower with glimepiride in combination with morning and 
bedtime insulin glargine than with glimepiride in combination 
with bedtime NPH insulin in patients with type 2 diabetes. 
Morning insulin glargine provided better glycemic control 
than did bedtime insulin glargine or bedtime NPH insulin.



Appraisal



Level of evidence



Grades of Recommendation

level 5 evidence or troublingly inconsistent or 
inconclusive studies of any levelD

level 4 studies or extrapolations from level 2 or 3 
studies C

consistent level 2 or 3 studies or extrapolations 
from level 1 studiesB

consistent level 1 studies A





P

No, loss follow up 
<5%

失去追蹤個案數是否過
多？5/20% rule

Open lable, randomized, 
controlled trial
No, not double blinded

分組是否有隨機盲法分組

yes所取樣本是否有臨床代表
性，是否與我的病人差不
多

Article Validity



I and C

yesC是否清楚描述並且是可行的

yesI是否清楚描述並且是可行的

Article 1Feasible?

yes是否包含提出的所有問題？

Article 1Cover all problems?



Result



O

yes是否是ITT analysis

ARI= -0.06
RRI= -0.217
NNH=15.63

副作用有多大，多精準 ARI,NNH
RRI (CI) 

Nocturnal hypoglycemia
(vs bedtime glargine)

ARR= 0.098
RRR= 0.29
NNT=10.20

好處有多大，多精準ARR,NNT
RRR(CI) 

HbA1c level < 7.5% 
(vs bedtime glargine)

yes測量方式是否客觀，有無雙盲

Article1Result



總結與討論

Insulin detemir and insulin glargine
are safer than NPH in prevention of 
hypoglycemia event and effective in 
lowering HbA1C

Morning insulin glargine is more 
effective in lowering HbA1C than bed 
time insulin glargine
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