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Ai ms Table 1. Relative change in HbA1c levels for comparison between IAsp and RHI in Figure 5. Relative change in post dinner blood glucose levels for comparison
patients with T1IDM between IAsp and RHI in patients with T1IDM
Outcome Relative change in post dinner blood glucose [mmol/L]
: : : : p';ﬁéﬁfs HbATc level [7o] Insulin scheme/ Study WMD [95% ClI] Weight WMD [95% ClI]
The aim of this analySIS was to summarize and update the Methodology basal insulin or sub-category fixed effects model % fixed effects model
evidence on relative efficacy and safety of insulin aspart (IAsp) IAsp/RHI IAsp/RHI T — . : 1337 169 [-251,-087]
and regular human insulin (RHI) in both types of diabetes in the oM Raskin 200072 = 2853 083 [1.39,-027]
prandial insulin therapy Tamas 20017 —l:— 1293 110  [1.93,-0.27]
Ampuzggé%laSCO 0g, ol 28/26 8 5/8.6 MDU/LAA 26 Home 2000"" i 4517 063 [-1.07,-0.18]
[
Total ’ 100.00 -0.89 [-1.19,-0.59]
- Arslanian 2005 3 pg, ol 187/96 8,3/8,3 MDI/NPH 24 |
Introduction — A
Bode 2002 " pg, ol 59/59 7,3/7.,5 CSiI| 16 18 09 0 0.9 18
o o Cherubini 2006 * 0g, ol 30 75 MDI/LAA 18 Fayeurs lasp Fevaure Rol
e Prandial insulin is a key component in insulin treatment of Test for heterogeneity: Q = 5.27, df =3 (p = 0.1527), 12 =43.13%  Test overall effect: Z = -5.83 (p < 0.0001)
type 1 diabetes mellitus (T1DM) and in many type 2 diabetes Danne 2007 ® ¢-o, ol 26 7,8 MDI/NPH 2x12
mellitus (T2DM) patients, DeVries 2003 ¢ pg, ol  186/181 8,4/8,4 MDI/NPH 64
e The use of RHI for mealtime coverage has several limitations Heller 2004 10 o Gls 155 8.6 MDI/NPH 214 _
related to its pharmacological profile and may increase the Hypoglycemia
: . : .y ’ Home 2000 ™ pg, ol 707/358 8,0/8,0 MDI/NPH 26
risk of hypoglycemia due to undesired prolonged activity,

_ _ L _ _ Pankowska 2010 © pg, ol 20/21 7,4/7,5 MDI/NPH 26 Neither study reported the risk of overall hypoglycemic

e |Asp is a rapid-acting insulin analog, characterized by faster episodes regardless of their severity. Pooled results of five
onset of activity and shorter time duration, which allows for Raskin 2000 * pg, ol 596/286 7,9/7,95 MDI/NPH 26 g .
a precise control of prandial glycemia. 2 RCTs demonstrated a comparable risk of severe hypoglycemia

ToDM Meta-analysis of all studies confirmed a lower risk of nocturnal
hypoglycemia in patients receiving IAsp compared with their
Bretzel 2004 ™ , ol 75/80 7,82/7,83 MDI/NPH 12 . .
Methods ‘ > counterparts treated with RHI (RR=0.76 [0.64, 0.91]), with no
Herrmann 2013 pg, ol 18/11 8,7/8,7 MDI/NPH or LAA 104 evidence for between-study heterogeneity (Figure 6). 368 1.1
" MDI / no basal
: : : Maiti 2012 6 , ol 30/30 8,3/8,1 Lo 52

A systematic search of electronic medical databases Po insulin

(MEDLINE, EMBASE, Cochrane CENTRAL) and associations MDI / no basal ot 6 The rick of nocturnal hvoodl - enicodes f o bet

: . . . . Pala 2007 7 0. ol 2 7 _ _ 2%12 igure 6. e risk of nocturna oglycemic episodes for comparison between
active in field of diabetes was carried out until May 2013. ala 200 0.0 ° . insulin 5 g IAsp and RHI in pat,-e,,t’;p o P
Inclusion and exclusion criteria were as follows: N _—" 59, of e 8.1/7.9 RN -

Outcome Number of patients experiencing at least one nocturnal hypoglycemic event
Stud RR [95% CI] Weight RR [95% CI]
pg — paralel gruop study; ol — open-label study; c-o — crossover study; - sub_ca:'egmy fied antects Tl o o AR Pl
Inclusion criteria Arslanian 2005° :—i— 3044 098  [0.74,1.29]
Bode 20028 i 25.18 0.74 [0.58, 0.95]
— Population Patients with T1DM or T2DM i
Home 2000 lI 27.74 0.70  [0.47,1.04]
— Intervention vs comparator |Asp vs RHI Raskin 2000™ a— eles k0
I
« Reduction of glycated hemoglobin (HbA1c) Res U Its o L Lot e Ll
» Glycemia after major meals (breakfast, lunch, '
— Endpoints dinner) a6 1 o
» Risk of hypoglycemia (overall, serious and ' |
nocturnal). Favours IAsp Favours RHI
Patients With T1 DM Test for heterogeneity: Q =559, df =3 (p=0.1335), 12 =46.31%  Test overall effect: Z = -3.10 (p = 0.0020)
Methodolo Randomized controlled trials (RCTs) with follow-
= 9y up = 12 weeks
* Pregestational or gestational diabetes Glycem'c control
 Less thap 10 patjents included | |
E xclusion criteria + Comparison of diferent methods of insuln | | Patients with T2DM
. Language other than English, French, German o Glycated hemoglobin (HbA1c): Meta-analysis of 9 RCTs revealed
Polish significant advantage of IAsp over RHI with respect to HbA1c reduction ]
during treatment (WMD=-0.11% [-0.16, -0.05]), with no evidence for Glycemic control
between-study heterogeneity (p=0.59, ’=0%) (Figure 2).
. . Glycated hemoglobin (HbA1c): Meta-analysis of all 5 RCTs
Results were reported as weighted mean difference (WMD) y g _ ( ) _ y
L . . demonstrated that patients treated with |Asp had better

and relative risk (RR) for continuous and dichotomous data, . .

. . o . . o glycemic control compared to their counterparts from RHI arms
respectively, together with 95% confidence interval [95%Cl]. WMD=-0.22% [-0.39. -0.05]) (Ei 7\ No significant bet
Whenever possible results were pooled with meta-analysis. Figure 2. Relative change in HbA1c levels for comparison between IAsp and RHI in ( =-0.22% [- T ) (Figure 7). No significant between-

patients with T1IDM study heterogeneity was observed.
Outcome Relative change in Hba1c level [%]
i _ i i Study WMD [95% CI] Weight WMD [95% ClI]
C h a ra Cte rl Stl Cs Of I n CI u d ed Stu d Ies or sub-category fixed effects model % fixed effects model
Ampudia-Blasco 20057 _'I___ 108 014 [.0.38, 0.66] Figure 7. Relative change in HbA1c levels for comparison between IAsp and
! ' ' D RHI in patients with T2DM
Arslanian 20052 —r 2.43 0.00 [-0.34, 0.34]

A total number of 3512 abstracts were screened of which 469 Bode 2002° —':—— 6.76  -015 [-0.36, 0.06] Outcome RBIALHE e 1D Hoats Ve ]

" : : : _ . I Study WMD [95% CI] Weight WMD [95% CI]
positions were considered potentially relevant. Finally, 16 RCTs DeVries 2003 —r— 771 -0.14  [-0.33, 0.05] or sub-category > od effects model o - od effects model
fulfilled prespecified inclusion criteria and were included in this Heller 20040 :—-— 1474 003 [0.11, 0.17] T — +_ 3360 019 [-0.49, 0.11]
analyS|S (Flgure 1) Home 2000" + 29.25 -0.12  [-0.22,-0.02] Hermann 20131 - = 6.46 0.10 [-0.58, 0.78]

Raskin 2000 —i— 2200 -0.15 [-0.26,-0.04] Maiti 201216 — 660  -056 [-1.23, 0.11]
| :
Pankowska 2010° . 0.85 0.00 [-0.58, 0.58] Pala 20077 — — 14.73 -0.60 [-1.05,-0.15]

Figure 1. Study selection diagram. Tamas 2001% =i 15.20 -0.16  [-0.30,-0.02] Raskin 19991 38.61 -0.10  [-0.38, 0.18]

i
Total ’ 100.00 -0.11  [-0.16,-0.05] Total 100.00 -0.22 [-0.39,-0.05]
|
i :
3504 8 . : . :
records identified through additional records identified -0.6 -0.3 0 0.3 0.6 - = ! e :
database searching through other sources Favours IAsp Favours RHI Favours |Asp Favours RHI
l i Test for heterogeneity: Q = 6.49, df = 8 (p = 0.5928), 12 =0.00%  Test overall effect: Z =-3.92 (p < 0.0001) Test for heterogeneity: Q = 5.40, df = 4 (p = 0.2485), 12 =25.95%  Test overall effect: Z = -2.53 (p = 0.0114)
3512
records screened
Postmeal glucose: Pooled results demonstrated an advantage of Postmeal glucose: Neither study presented data allowing
|Asp over RHI with respect to post-prandial glucose level, which comparison between |Asp and RHI with respect to postprandial
> abstra;‘g‘;icluded was measured 90 minutes following each meal, including breakfast glucose control following any of the daily meals. One RCT
(WMD=-1.40mmol/L [-1.72, -1.07]), lunch (WMD=-1.01mmol/L [-1.61, demonstrated that the mean level of blood sugar following major
\ -0.41]) and dinner (WMD=-0.89mmol/L [-1.19, -0.59]) (Figure 3, meals in patients treated with |Asp was lower by 0.96 mmol/L
Figure 4 and Figure 5). Statistical heterogeneity was observed in the compared with the RHI group (p<0.05 in each study). '® Two other
469 . . . _ 2 0 . . .
articles assessed for eligibility meta-analysis for glycemic control following lunch (p=0.04, *'=69%); studies also reported a lower postmeal glucose level in IAsp arm
however, this can be associated with the relatively low number of (by 0.44 mmol/L and 3.40 mmol/L in respective studies) however
Included trials. No statistical heterogeneity was demonstrated in the without any formal statistical comparison. 17
453 remaining meta-analyses.
> full text excluded =
Reasons for exclusion: Hypoglyc emia
Wrong methodology (73)
Wrong intervention (127) . . g
Healthy subjects (2) Pooled results of 2 RCTs demonstrated no significant between-
Wrong control group (14) Figure 3. Relative change in post breakfast blood glucose levels for comparison : : . . _
« Non-comparable treatment schemes (18) between IAsp and RHI in patients with T1DM group d|ﬂ:erences IN the r|Sk Of Overa” hypoglycemla (RR—1 OO
« S d dies (53 . .
v e Tl 102 [0.70, 1.44]). "* ' Of two RCTs assessing the risk of severe
e y S :_ne:;ptrr;e;r;;?eplt:n(g?age 8 Outcome Relative change in post breakfast blood glucose [mmol/L] hypoglycemia, one recorded no events in either group, while the
S Included in the analysis. Letters, editorials, irrelevant subject (26) Study WMD [95% Cl] Weight WMD [95% Cl] I ifi I 17,18
11 RCTsin T1DM ' Z.atti)er;ts V(V1it(;‘)ket°a°id°3is or gestational or sub-category fixed effects model % fixed effects model Oth_er reported no S|gn|flcan1:' difference between StUdy a.rms.
: iabetes 1
* SRCTsin T2DM «  Endpoints of interest not reported (28) DeVries 2003° _I._ 13.77 -1.28 [-2.15,-0.41] Nelther StUdy reported the ”Sk Of nOCturnaI hypoglycemla'
Raskin 20002 —r— 26.37 -1.61 [-2.24,-0.98]
Home 2000 —:I— 4467 120 [-1.68,-0.71]
Tamas 2001 —— 1619 -1.70  [-2.53,-0.87]
|

Eleven RCTs compared |Asp with RHI in an overall number of Total & 100.00  -1.40 [-1.72,-1.07]

3447 patients with T1DM, including 4 studies recruiting children >-° i Conclusions

. . . . 7-13 | E 1 t t
and 7 trials carried out on adult patients (Figure 1).”" The mean T SO, A
duration of diabetes was between 1.8-5.2 years and 4.7-15.7

In studies recruiting children and adults, respectivel . revours
ears in stu , . . .

¥h HbA1C level tgb i qf - 50/ t 83250/ . Test for heterogeneity: Q = 1.65, df = 3 (p = 0.6482), 12 =0.00%  Test overall effect: Z = -8.43 (p < 0.0001) |Asp provided better glycemic control when compared

mean Y Ine ran rom 7. 6% In . . . . . .

Il'ed e?f. d et (;3 © T 310 atSZ' cra tge t om-/ d°,?[ 70 with RHI in T1DM and T2DM in patients receiving prandial
identifi les. In | lents received intensiv : : : :

_a I'e i eds ub elf/IDI _ St 'tﬁs, Fl)\laPI?I gReé_T_ © | ens ? iInsulin treatment. T1DM patients treated with |Asp were

insulin ther Ing either r long-actin : :

| SUI_ e Iapy y , R(LZJ'IS' ge i e ¥ f | tr?) oriong-acting less prone to develop nocturnal hypoglycemia, while

insulin an insulin. In remaining on : : :

thSURC?' _a ogl:-est( 4 SI) as asa; .s.ut 4 _e © t? g one, both interventions presented a comparable risk of severe
© nves _Iga e !nsu I_n was administered via continuous Figure 4. Relative change in post lunch blood glucose levels for comparison between hypoglycemic events in both types of diabetes.

subcutaneous insulin infusion CSII (Table 1). 8 IAsp and RHI in patients with T1DM

A total number of five RCTs comparing IASp with RHI in an Outcome Relative change in post lunch blood glucose [mmol/L]

overall number of 451 adult patients with T2DM were identified Study WMD [95% CI] Weight VWMD [95% CI]

(Figure 1). 1418 The mean duration of diabetes ranged from 4.6 or sub-category random effects model % random effects model

. . ]

to 17.5 years, while the mean HbA1c at baseline was between DeVries 2003° — 2524 123  [-2.06,-0.40]

7.3% and 8.7% in respective trials. In four of the included studies, Raskin 200072 —_—— 3446 139 [1.95,-0.83]

[l ] ] ] [} [} 14, 15, 18 [l | |
patients r.ec.:elved Intensive insulin treatmept by MDI , .w_hlle o 2000 J_ W R e A B|b||og raphy
the remaining two RCT compared |IAsp with RHI, both administered ;

WIthOUt the use Of basal |nSU||n (Table 1) 16, 17 Total ’ 100.00 1.01 [_1 61.-0 41] 1 Am. J. Med. 2008; 121(6, Supplement):S9-S19. 10. Diabet. Med. J. Br. Diabet. Assoc. 2004; 21(7):769-775.

' ' R 2. Diabetes Technol. Ther. 2012; 14(7):589-595. 11. Diabet. Med. J. Br. Diabet. Assoc. 2000; 17(11):762—770.
i 3. 41st EASD Annual Meeting; 10.09.2005; Athens, Greece. 12. Diabetes Care. 2000; 23(5):583-588.
MGthOdO'OgICB' quallty of all included studies ranged from ' ' ' ' 4. Diabetes Care. 2006; 29(10):2311-2312. 13. Diabetes Res. Clin. Pract. 2001; 54(2):105-114.
. . A4 0.7 0 0.7 14 5. Pediatr. Diabetes. 2007; 8(5):278-285. 14. Diabetes Care. 2004; 27(5):1023—-1027.

1 to 3 pOIntS! accordlng to the Jadad Score1 and WaS mOSt Often 6. Diabetes Technol. Ther. 2010; 12(5):413—-418. 15. Exp. Clin. Endocrinol. Diabetes 121(4):210-213

downgraded due to |aCk Of double bllndlng and insufficient Favours |Asp Favours RHI 7. 41st EASD Annual Meeting; 2005; Athens, Greece. 16. J. Res. Med. Sci. 2012; 17(7):642-8.

. . . . 8. Diabetes Care. 2002; 25(3):439-444. 17. Diabetes Res. Clin. Pract. 2007; 78(1):132-135.

iInformation regardlng number of patlents lost to fO”OW-Up. Test for heterogeneity: Q = 6.41, df =2 (p = 0.0405), 1 =68.81%  Test overall effect. Z=-3.32 (p = 0.0009) 9. Diabet. Med. J. Br. Diabet. Assoc. 2003; 20(4):312—318. 18. Diabetes. 1999; 48(Suppl. 1):A355.



