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Weight Gain. Weight gain was similar between the CSII

and MDI groups. However, the strength of evidence was low,
with medium risk of bias in 4 studies and no good-quality
studies (Appendix Tables 4 and 5) (38, 40, 44, 46).

QOL. Three studies showed improved diabetes mellitus–
specific QOL favoring CSII (39, 43). However, the
strength of evidence was low, with high risk of bias and 1
good-quality study (Appendix Tables 4 and 5) (44).

Adults With Type 2 Diabetes Mellitus
Four studies compared MDI with CSII in adults with

type 2 diabetes mellitus (47–50).
HbA1c Level. Our meta-analysis of 4 RCTs of at least

18 weeks in duration showed no difference between CSII
and MDI in mean decrease of HbA1c levels (combined
mean between-group difference, !0.18% [CI, !0.43% to
0.08%]; I2 " 0.0%; P " 0.84) (Figure 1). Strength of
evidence was moderate, with medium risk of bias and no
good-quality studies.

Severe Hypoglycemia. The incidence of severe hypogly-
cemia did not differ much between CSII and MDI in our
meta-analysis of 2 studies (48, 50), but the CI of the dif-
ference was wide (Appendix Table 5). The strength of
evidence was low because of imprecision, medium risk of
bias and no good-quality studies.

Weight Gain. Weight gain did not differ between
CSII and MDI, with low strength of evidence, high risk of
bias in 2 studies (48, 49), and no good-quality studies
(Appendix Tables 4 and 5).

Evidence was insufficient to make conclusions about the
effects of CSII versus MDI on nocturnal hypoglycemia, hy-
perglycemia, or QOL in adults with type 2 diabetes mellitus.

Comparative Effectiveness of rt-CGM Versus SMBG
All 10 trials addressing the comparative effectiveness of

rt-CGM versus SMBG were conducted in patients with type
1 diabetes mellitus (51–60). None of the studies reported on
mortality or any of the process measures. The insulin delivery

Figure 1. Mean between-group difference in the change from baseline HbA1c comparing CSII with MDI among children and
adolescents with T1DM, adults with T1DM, and adults with T2DM.

Study, Year (Reference)

Children/adolescents with T1DM

Doyle et al, 2004 (32)

Schiaffini et al, 2007 (35)

Cohen et al, 2003 (31)

Nuboer et al, 2008 (33)

Opipari-Arrigan et al, 2007 (34)

Skogsberg et al, 2008 (36)

Weintrob et al, 2003 (37)

Subtotal  (I2 = 0.0%; P = 0.561)

Adults with T1DM

DeVries et al, 2002 (40)

Thomas et al, 2007 (44)

Bolli et al, 2009 (39)

Tsui et al, 2001 (45)

Subtotal  (I2 = 64.5%; P = 0.038)

Subtotal, excluding DeVries et al (I2 = 0.0%; P = 0.684)

Adults with T2DM

Derosa et al, 2009 (47)

Wainstein et al, 2005 (50)

Raskin et al, 2003 (49)

Herman et al, 2005 (48)

Subtotal (I2 = 0.0%; P = 0.840)

MDI, n

16

17

13

19

8

33

12

–

40

7

26

14

–

–

32

20

61

54

–

CSII, n

16

19

15

19

6

34

11

–

39

7

24

13

–

–

32

20

66

53

–

Mean Difference (95% CI)

–0.80 (–1.89 to 0.29)

–0.60 (–1.43 to 0.23)

–0.52 (–1.67 to 0.63)

–0.16 (–0.68 to 0.36)

–0.13 (–1.74 to 1.48)

0.00 (–1.25 to 1.25)

0.26 (–0.32 to 0.84)

–0.17 (–0.47 to 0.14)

–0.84 (–1.31 to –0.37)

–0.10 (–2.12 to 1.92)

–0.10 (–0.52 to 0.32)

0.25 (–0.42 to 0.92)

–0.30 (–0.58 to –0.02)

–0.01 (–0.35 to 0.34)

–0.50 (–1.57 to 0.57)

–0.50 (–1.57 to 0.57)

–0.16 (–0.51 to 0.19)

–0.10 (–0.52 to 0.32)

–0.18 (–0.43 to 0.08)

Favors CSII

Mean Between-Group Difference in HbA1c 

Change From Baseline, %

Favors MDI
–1 0 1

Error bars represent 95% CIs. Shaded boxes represent individual study point estimates. Box size corresponds to weight of study. CSII " continuous
subcutaneous insulin infusion; HbA1c " hemoglobin A1c; MDI " multiple daily injections; T1DM " type 1 diabetes mellitus; T2DM " type 2
diabetes mellitus.
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vere hypoglycemia did not differ between rt-CGM and
SMBG (pooled relative risk, 0.88 [CI, 0.53 to 1.46]) (Fig-
ure 4, bottom). The risk difference between 2 groups favor-
ing rt-CGM was 6 events per 1000 patients, with a CI

ranging from 31 fewer events to 19 more events per 1000
patients. The strength of evidence was low, with medium
risk of bias and 6 good-quality studies (52, 54, 55, 57, 58,
60). Three trials reported data on severe hypoglycemia in a

Figure 4. Comparison of rt-CGM with SMBG and SAP use with MDI plus SMBG among patients with T1DM.

Study, Year (Reference)

rt-CGM vs. SMBG

Deiss et al, 2006 (58)

Tamborlane et al, 2008 (56)*

O‘Connell et al, 2009 (55)

Beck et al, 2009 (54)

Battelino et al, 2011 (59)

Raccah et al, 2009 (53)

Tamborlane et al, 2008 (56)†

Hirsch et al, 2008 (57)

Mauras et al, 2012 (60)

Tamborlane et al, 2008 (56)‡

Subtotal  (I2 = 69.9%; P = 0.000)

SAP vs. MDI plus SMBG

Hermanides et al, 2011 (66)

Lee et al, 2007 (65)

Peyrot and Rubin, 2009 (64)

Bergenstal et al, 2010 (63)

Subtotal  (I2 = 53.7%; P = 0.091)

SMBG, n

27

46

29

62

54

60

58

72

68

53

–

36

8

14

241

–

rt-CGM, n

27

52

26

67

62

55

56

66

69

57

–

41

8

14

244

–

Mean Difference (95% CI)

–0.60 (–1.01 to –0.19)

–0.53 (–0.71 to –0.35)

–0.43 (–0.71 to –0.15)

–0.34 (–0.48 to –0.20)

–0.27 (–0.47 to –0.07)

–0.24 (–0.61 to 0.13)

–0.13 (–0.37 to 0.11)

–0.11 (–0.36 to 0.13)

0.00 (–0.20 to 0.20)

0.08 (–0.17 to 0.33)
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–0.97 (–2.54 to 0.60)

–0.70 (–1.32 to –0.08)
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Favors SMBG
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Pooled OR for Severe Hypoglycemia

Favors SMBG
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Study, Year (Reference)

Kordonouri et al, 2010 (52)

Deiss et al, 2006 (58)

Tamborlane et al, 2008 (56)‡

Mauras et al, 2012 (60)

Tamborlane et al, 2008 (56)†

Beck et al, 2009 (54)

Tamborlane et al, 2008 (56)*

Hirsch et al, 2008 (57)

Raccah et al, 2009 (53)

O’Connell et al, 2009 (55)

Battelino et al, 2011 (59)

Overall

Events, n/N
rt-CGM

0/76

0/52

3/57

3/73

4/56

7/67

5/52

8/66

1/55

0/26

0/62

–

SMBG

4/78

1/48

5/53

5/71

6/58

7/62

4/46

2/72

0/60

0/29

0/58

–

OR (95% CI)

0.00 (0.00–2.0e plus 23.00)

0.00 (0.00–7.7e plus 23.00)

0.53 (0.12–2.35)

0.57 (0.13–2.46)

0.67 (0.18–2.50)

0.92 (0.30–2.78)

1.12 (0.28–4.44)

4.83 (0.99–23.63)

1112.22 (0.00–9.5e plus 29.00)

(Excluded)

(Excluded)

0.88 (0.53–1.46)

Mean between-group difference in the change from baseline HbA1c among patients with T1DM comparing rt-CGM with SMBG and SAP with MDI
plus SMBG (top). Pooled OR of severe hypoglycemia comparing rt-CGM with SMBG among patients with T1DM (bottom). Error bars represent 95%
CIs. Shaded boxes represent individual study point estimates. Box size corresponds to weight of study. HbA1c ! hemoglobin A1c; MDI ! multiple daily
injections; OR ! odds ratio; rt-CGM ! real-time continuous glucose monitoring; SAP ! sensor-augmented pump for insulin delivery; SMBG !
self-monitoring of blood glucose; T1DM ! type 1 diabetes mellitus.
* Patients aged 15–24 y.
† Patients aged 8–14 y.
‡ Patients aged "25 y.
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