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APPENDIX 7A: INCLUSION AND EXCLUSION CRITERIA 
FOR SELECTING PATIENTS IN THE RCTS FOR TYPE 1 DM 
 

Study Inclusion Criteria Exclusion Criteria DM 
Type 

Anderson 
et al., 199777 

IDDM (WHO criteria); age 12 to 70 
years; HI therapy �•2 months prior to 
study 

Other severe disease; BMI>35 kg/m²; insulin dosage>2.0 
U/kg; history of clinically significant hypoglycemia 
unawareness; pregnancy 

1 

Anderson 
et al., 199745 

IDDM (WHO criteria) and age 12 to 
70 years; NIDDM (WHO criteria) and 
age 35 to 70 years; HI therapy �•2 
months prior to study 

Other severe disease; current use of OADs; insulin 
infusion therapy 

1, 2 

Annuzzi et 
al., 200178 

Type 1 DM (WHO criteria); age 18 to 
50 years; diagnosis of diabetes 
before age 35; interval between 
diagnosis and insulin therapy <1 
year; diabetes duration >2 years; �•3 
daily insulin injections for >2 
months; insulin dose >0.3 U/Kg; 
HbA1c 7.5% to 10.0% 

History of cancer; cerebrovascular or symptomatic 
peripheral vascular disease; heart failure; liver or renal 
disease; visual impairment; pregnancy or lactation; 
clinically significant hypoglycemia unawareness 

1 

Arslanian et 
al., 200554 

Type 1 DM for �•12 months; age 6 to 
18 years; HbA1c�”12.0% 

NR 1 

Bode et al., 
200269 

Type 1 DM for �•12 months; fasting C-
peptide <0.5 ng/ml; adult; CSII 
therapy continuously �•3 months; 
BMI �”35.0 kg/m²; HbA1c 5.7% to 9.7% 

Impaired hepatic function (liver enzymes 2 times upper 
limit of normal); impair ed renal function (serum 
creatinine >2.0 mg/dL); impaired cardiac function; 
recurrent major hypoglycemia; pregnancy; lactation; 
women not using contraception 

1 

Bode and 
Strange, 
200171 

Type 1 DM for 2 to 25 years prior to 
study; adult; C-peptide negative; 
CSII therapy with IAsp or buffered 
regular HI �•7 weeks 

Hypoglycemia unawareness; recurrent severe 
hypoglycemia; deficiency of hypoglycemic counter 
regulation; significant cardiovascular, renal, or retinal 
disease 

1 

Bott et al., 
200372 

Type 1 DM (WHO criteria) �•2 years 
prior to study; adult; BMI �”35.0 
kg/m ²; HbA1c �”11.0%; HI therapy �•1 
year previous to study 

NR 1 

Caixàs et 
al., 199879 

Type 1 DM; previously treated with 
MII 

Diabetic complications or other diseases known to 
affect lipid metabolism 

1 

Chan et al., 
200446 

Type 1 or 2 DM; age 18 to 70 years; 
twice-daily insulin regimen 

Weakened liver function (liver enzymes 2 times upper 
limit of normal); impair ed renal function (serum 
creatinine >300 µmol/L; cardiovascular events in 
previous 6 months; history of symptomatic peripheral 
vascular disease; pregnancy or planned pregnancy 
during study; lactation; inability to give self-injections; 
history of insulin allergies 

1, 2 

Ciofetta et 
al., 199980 

Type 1 DM; C-peptide negative 
(plasma C-peptide <0.15 nmol/L, 6 
minutes after 1 mg glucagon i.v.); 
adult; undergoing intensive insulin 
therapy 

Microangiopathic complications 1 

Danne et 
al., 200555 

Preschool children with type 1 DM NR 1 
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Study Inclusion Criteria Exclusion Criteria DM 
Type 

Deeb et al., 
200160 

Type 1 DM for ≥12 months previous 
to study; prepubertal children; 
insulin therapy ≥2 months previous 
to randomization 

NR 1 

Del Sindaco 
et al., 
1998102 

Type 1 DM; HbA1c 6.0% to 7.5%; 
undergoing intensive insulin 
therapy; C-peptide negative (plasma 
C-peptide <0.15 nmol/L) 

Microangiopathic complications; autonomic 
neuropathy 

1 

Fairchild et 
al., 200028  

Prepubertal (<Tanner stage 2 breast 
development in girls, <4 mL 
testicular volume in boys) and had 
diabetes for at least 12 months 

Poor compliance or glycemic control (HbA1c>10%) and 
those with language or social difficulties 

1 

Ferguson et 
al., 200181 

Type 1 DM for >5 years; adult; 
reduction in warning symptoms of 
hypoglycemia for ≥2 years; ≥2 
episodes of severe hypoglycemia in 
previous 2 years; HbA1c <13.0% 

Systemic renal or hepatic disease; pregnancy 1 

Ford-
Adams et 
al., 200361 

Type 1 DM for >1 year; prepubertal 
children; 3 times daily insulin 
regimen (isophane insulin and 
soluble insulin) 

Previous use of ILis; diabetic complications; obesity 
(BMI <97th centile for age); other chronic diseases; 
HbA1c>12%; repeated severe hypoglycemia 

1 

Gale, 
200073 

Type 1 DM for >1 year, developed 
before age 40; adult; HbA1c<1.5 
times upper limit of non-diabetic 
range; insulin dose 4 times daily, 
injected within 15 minutes of meals 
on >50% of occasions 

Major complications due to diabetes 1 

Garg et al., 
199682 

Type 1 DM (WHO criteria); currently 
treated with NPH or ultralente 

NR 1 

Hedman et 
al., 200188 

Type 1 DM; adult; currently using 
CSII therapy 

NR 1 

Heller et al., 
200470 

Type 1 DM for ≥2 years; adult; 
BMI≤35 kg/m²; HbA1c<9.0% 

Impaired renal or hepatic function; uncontrolled 
hypertension; cardiac problems; progressed late-
diabetic complications; drug or alcohol abuse; 
concurrent use of systemic corticosteroids 

1 

Heller et al., 
199993 

Type 1 DM for ≥2 years; adult; basal-
bolus regimen for ≥3 months; 
HbA1c<8.0%; desire for tight glucose 
control 

Proliferative retinopathy; symptomatic peripheral 
neuropathy; serum creatinine >250 μmol/L; admittance 
to hospital >3 times with severe hypoglycemia in 
previous 12 months 

1 

Holcombe 
et al., 
200262 

Type 1 DM (WHO criteria); use of 
regular insulin≥12 months before 
randomization; age 9 to 18 years 
and reached Tanner stage II puberty 
(genital or breast development) 

NR 1 

Holleman 
et al., 199783 

Type 1 DM (WHO criteria); age 18 to 
65 years; use of insulin ≥1 year 
including MDI ≥3 months; HbA1c ≤1.5 
times top normal range 

History of hypoglycemia unawareness; >2 
hospitalizations for hypoglycemia in last year 

1 

Home et al., 
199867 

Type 1 DM; age 18 to 60 years; 
BMI≤29.0 kg/m²; HbA1c<9.0% 

Active proliferative retinopathy; nephropathy; 
recurrent severe hypoglycemia; insulin resistance; 
other systemic diseases; drug abuse; women 

1 
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Study Inclusion Criteria Exclusion Criteria DM 
Type 

Home et al., 
200096 

Type 1 DM (WHO criteria) for ≥2 
years; adult; use of insulin ≥1 year; 
BMI≤35.0 kg/m²; HbA1c≤11.0% 

Active proliferative retinopathy; nephropathy (serum 
creatinine >150 μmol/L); recurrent severe 
hypoglycemia; significant cardiovascular disease; use 
of systemic corticosteroids; insulin dosage >1.4 
U/kg/day; pregnancy; drug abuse 

1 

Home et al., 
2006100 

Type 1, >18 years old ≥2 years, 
HbA1c≤11.0%; use of insulin ≥1 year; 
BMI≤35.0 kg/m² 

Evidence of significant late diabetic complications, any 
other significant disease or condition likely to affect 
trial outcomes or requiring >1.4 U/kg/day insulin 

1 

Iwamoto et 
al., 200197 

Type 1 DM NR 1 

Jacobs et 
al., 199766 

Type 1 DM; HbA1c 6.8±0.9%; MDI 
with short-acting insulin and NPH at 
bedtime; C-peptide <0.07 nmol/L (6 
minutes after 1 mg i.v. glucagons 
stimulation); BMI<30 kg/m² 

Serious underlying disease; nephropathy; proliferative 
retinopathy, pregnancy; history of hypoglycemia 
unawareness; >2 hospitalizations for hypoglycemia in 
the last year 

1 

Janes et al., 
199756 

IDDM NR 1 

Jansson et 
al., 199885 

Type 1 DM (WHO criteria); age 18 to 
60 years; duration of diabetes ≥5 
years; HbA1c 7.5% to 9.0% 

Proliferative retinopathy, overt nephropathy (serum 
creatinine >200 μmol/L) or other concomitant diseases 

1 

Johansson 
et al., 
200089 

Type 1 DM; adult; CSII therapy ≥6 
months prior to study; HbA1c≤9.0%; 
post-prandial p-C-peptide <0.25 
nmol/L 

Pregnancy 1 

Kotsanos et 
al., 199747 

A: Type 1 DM (WHO criteria); age 12 
to 70 years; HI use ≥2 months before 
study with optimum compliance 
B: Type 2 DM (WHO criteria); age 35 
to 85 years; HI use ≥2 months prior 
to study with optimum compliance 

Cancer; cerebrovascular or symptomatic peripheral 
vascular disease; cardiac class III or IV; renal 
transplantation or dialysis; liver disease, acute or 
chronic hepatitis, or aspartate transaminase >2 times 
upper normal limit; drug or alcohol abuse; life 
expectancy of <3 years; allergy to insulin; pregnancy; 
women not practicing birth control; lactation; serum 
creatinine >264 μmol/L; CSII therapy; participation in 
clinical trial within last 6 months; insulin dosage >2.0 
U/kg; BMI<35 kg/m²; history of hypoglycemia 
unawareness; >2 hospitalizations for hypoglycemia in 
past year; adrenal insufficiency; hemoglobinopathy or 
chronic anemia 

1, 2 

Linkeschova 
et al., 
200357 

Type 1 DM; CSII therapy NR 1 

Mathiesen 
et al., 
200729  

Subjects age ≥18 years with insulin-
treated type 1 DM for ≥12 months 
and were pregnant with a singleton 
pregnancy (gestational age ≤10 
weeks) or planning to become 
pregnant. A1C was ≤8% at 
confirmation of pregnancy.  

Subjects not pregnant at screening were withdrawn if 
not pregnant ≤12 months after randomization. Subjects 
with multiple pregnancy, fertility treatment, clinically 
significant gynecological conditions, diabetic 
nephropathy, or medical problems or previous child 
born with major congenital malformation, multiple 
miscarriage, or stillbirths (>2) were excluded. 

1 

Melki et al., 
199894 

Type 1 DM; treated with HI by CSII≥1 
year prior to study; HbA1c<8.5%; 
negative C-peptide response after 
intravenous injection of 1 mg 

Untreated retinopathy; impaired renal function; gastric 
neuropathy; BMI>30 kg/m2; daily insulin dose >2 IU/kg; 
history of hypoglycemia unawareness, or any severe 
disease that could interfere with the study 

1 
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Study Inclusion Criteria Exclusion Criteria DM 
Type 

glucagon; anti-insulin antibodies 
<70% 

Persson et 
al., 200265 

Type 1 DM (onset before age 35, 
requiring insulin treatment within 1 
year of diagnosis); pregnancy 

NR 1 

Provenzano 
et al., 
200186 

Type 1 DM; adult; optimum diabetic 
diet compliance; use of s.c. HI ≥2 
months before study 

NR 1 

Raskin et 
al., 200098 

Type 2 DM for ≥18 months; age 18 to 
75 years; BMI<35.0 kg/m²; HbA1c<11% 

Impaired hepatic, renal, or cardiac function; recurrent 
major hypoglycemia; active proliferative retinopathy; 
insulin dosage ≥1.4 IU/kg; pregnancy; lactation; women 
not practicing birth control 

1 

Raskin et 
al., 200190 

Type 1 DM (WHO criteria); age 13 to 
60 years; acceptable compliance 
with CSII and nutritional regimen; 
CSII therapy ≥6 months before study 

HbA1c>2 times upper limit of normal; clinically 
significant renal, hepatic, or cardiac disease; cancer; 
drug or alcohol abuse; insulin allergy; recurrent severe 
hypoglycemia; anemia; life expectancy of <3 years; 
pregnancy; lactation; intention of pregnancy; requiring 
dilution of insulin in pump 

1 

Recasens et 
al., 200368 

Type 1 DM (NDDG criteria) newly 
diagnosed 

NR 1 

Renner et 
al., 199991 

Type 1 DM (WHO criteria) for >2 
years; CSII therapy ≥6 months 
before study 

Insulin allergy; cardiovascular or cerebrovascular 
symptoms of atherosclerosis; cancer; renal or hepatic 
failure; drug abuse; life-threatening disease; 
pregnancy; lactation; intention of pregnancy 

1 

Roach et al., 
199949 

Type 1 or 2 DM (WHO criteria); age 18 
to 70 years; use of HI 2 times daily 
≥120 days before study 

HbA1c>9.2%; significant renal, hepatic, or cardiac 
disease; cancer; drug or alcohol abuse; insulin allergy; 
recurrent severe hypoglycemia; anemia; 
hemoglobinopathy; treatment with OADs; use of 
systemic glucocorticoids; insulin dosage >2.0 U/kg daily 

1, 2 

Schmauβ et 
al., 199895 

Type 1 DM; age 18 to 65 years; use of 
intensified insulin therapy ≥2 years; 
CSII therapy ≥6 months before study 

Insulin allergy; severe complications of diabetes; 
HbA1c>10%; life-threatening disease; drug abuse; 
pregnancy; intention of pregnancy 

1 

Tamás et 
al., 200199 

Type 1 DM (WHO criteria) for ≥2 
years; age 18 to 70 years; treated 
with intensified meal-time+basal 
insulin regimen; BMI≤35 kg/m2; 
HbA1c 7.0% to 10.0% 

Insulin requirements of >1.4 U/kg/day; active 
proliferative retinopathy or nephropathy (serum 
creatinine >150 μmol/L); recurrent severe 
hypoglycemia; hypoglycemia unawareness; significant 
cardiovascular or hepatic disease; systemic 
corticosteroid treatment; pregnancy; abuse of drugs 

1 

Tubiana-
Rufi et al., 
2004 64 

Type 1 DM; prepubertal children; CSII 
therapy ≥3 months 

NR 1 

Tupola et 
al., 200163 

Type 1 DM ≥1 year; age<10 years with 
no signs of puberty; insulin dosage 
>0.5 U/kg daily 

Insulin allergy; other chronic diseases; previous 
treatment with ILis 

1 

Valle et al., 
200187 

Type 1 DM; insulin treatment ≥60 
days prior to study; HbA1c≥7.5% 

Clinically relevant concomitant disease; insulin allergy; 
daily insulin dose >2 IU/kg; clinically significant 
unawareness of hypoglycemia or >2 hospitalizations 
for hypoglycemia in previous year 

1 

Vignati et 
al., 199750 

Type 1 or 2 DM (WHO criteria); use of 
HI+NPH 2 times daily ≥2 months 

Other severe concomitant disease; use of oral 
hypoglycemic agents 

1, 2 
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Study Inclusion Criteria Exclusion Criteria DM 
Type 

prior to study; age 18 to 70 years 
Zinman et 
al., 199792 

Type 1 DM; adult; CSII therapy ≥3 
months 

Severe retinopathy; neuropathy; >1 severe 
hypoglycemic episode in past year 

1 
 

BMI=body mass index; CSII=continuous subcutaneous insulin infusion; DM=diabetes mellitus; HbA1c=glycosylated hemoglobin; 
HI=human insulin; IAsp=insulin aspart; IDDM=insulin-dependent diabetes mellitus; ILis=insulin lispro; i.v.=intravenous; MDI=multiple 
daily injections; MII=multiple insulin injections; NDDG=National Diabetes Data Group; NIDDM=non-insulin-dependent diabetes 
mellitus; NPH=neutral protamine Hagedorn; NR=not reported; OAD=oral antidiabetic agent; RCTs=randomized controlled trials; 
s.c.=subcutaneous; WHO=World Health Organization. 
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APPENDIX 7B: INCLUSION AND EXCLUSION CRITERIA 
FOR SELECTING PATIENTS IN THE RCTS FOR TYPE 2 DM 
 

Study Inclusion Criteria Exclusion Criteria DM 
Type 

Altuntas et al., 
200374 

Type 2 DM (ADA criteria); 
secondary OAD failure using 
maximal doses of a sulfonylurea 

NR 2 

Anderson et al., 
1997103 

NIDDM (WHO criteria); age 35 to 
85 years; HI therapy ≥2 months 
before study 

Other severe disease; β-adrenergic receptor blocking 
therapy; glucocorticoids therapy; insulin infusion 
therapy; history of severe hypoglycemia 
unawareness; insulin dosage >2.0 U/kg; BMI>35 
kg/m² 

 
2 

Anderson et al., 
199745 

IDDM (WHO criteria) and age 12 to 
70 years; NIDDM (WHO criteria) 
and age 35 to 70 years; HI therapy 
≥2 months before study 

Other severe disease; current use of OADs; insulin 
infusion therapy 

 
1, 2 

Bastyr et al., 
2000119 

Type 2 DM (WHO criteria); 
secondary oral agent failure; 
HbA1c<8.5%; >20% of all FBG>8.9 
μmol/L and/or before a meal 
BG>10 mmol/L after maximal 
doses of a sulfonylurea during 1-
week period before initial visit 

NR  
2 

Bastyr et al., 
1999111 

Type 2 DM (WHO criteria); 
secondary oral agent failure; 
FBG>7.8 mmol/L (140 mg/dL) or 
post-prandial BG>10 mmol/L (180 
mg/dL) ≥3 times in preceding 3 
months or HbA1c>150% upper 
limit of the non-diabetic range 

NR  
2 

Boehm et al., 
2004108 

Type 2 DM for >24 months 
previous to study; age ≥18 years; 
BMI ≤35.0 kg/m²; HbA1c≤11.0%; 
using either biphasic insulin or 
mix of short- and intermediate-
acting insulin in a twice-daily 
regimen (total daily doses <1.4 
U/kg) 

Use of oral glucose-lowering drugs in the previous 
month 

 
2 

Bretzel et al., 
200475 

Type 2 DM (WHO criteria) >1 year 
prior to study; age ≥35 years; 
antidiabetic agents >1 year; 
HbA1c≤10.0%; BMI 23 to 37 kg/m² 

Unstable/untreated proliferative retinopathy; clinical 
significant nephropathy, neuropathy, or hepatic 
disease; heart failure; uncontrolled hypertension; 
systemic treatment with corticosteroids; insulin 
dosage >1.4U/kg 

 
 

2 

Chan et al., 200446 Type 1 or 2 DM; age 18 to 70 years; 
twice-daily insulin regimen 

Weakened liver function (liver enzymes 2 times upper 
limit of normal); impaired renal function (serum 
creatinine >300μmol/L; cardiovascular events in 
previous 6 months; history of symptomatic 
peripheral vascular disease; pregnancy or planned 
pregnancy during study; lactation; inability to give 
self-injections; history of insulin allergies 

 
1, 2 
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Study Inclusion Criteria Exclusion Criteria DM 
Type 

Forst et al., 2003112 Type 2 DM; OAD therapy; age 35 to 
70 years; HbA1c<1.7 times upper 
limit of normal; C-peptide 
response ≥ 0.4 nmol/L after i.v. 
administration of 1.0 mg glucagon 

Insulin therapy  
2 

Gallagher and 
Home, 2005 109 

Type 2 DM, currently treated with 
insulin 

NR  
2 

Herz et al., 2002120 Type 2 DM; adult; HbA1c <10%  BMI>35 kg/m²; use of OAD therapy; use of systemic 
glucocorticoids; insulin dosage >2.0 U/kg 

 
2 

    
Herz et al., 2002113 Type 2 DM for >1 year; treated with 

oral anti-hyperglycemic agent for 
>6 months and treated with 
maximum dose of a sulfonylurea 
for ≥1 month before study; age 60 
to 80 years; HbA1c>1.2 times upper 
limit of normal range; FBG>7.8 
mmol/L at least 2 times during 4-
week lead-in period 

Treatment with insulin in last 6 months; treatment 
with oral anti-hyperglycemic other than a 
sulfonylurea or acarbose; proliferative diabetic 
retinopathy; history is IHD or NYHA Class III or IV 
cardiac disease; liver disease; renal dialysis or renal 
transplantation; known allergy to insulin BMI>35 
kg/m2 

 
2 

Herz et al., 200376 Type 2 DM (WHO criteria); age 40 
to 70 years; HbA1c<10%; treatment 
with HI 30/70 2 times daily ≥3 
months before study 

Injection of HI 30 to 45 minutes before meals; BMI>35 
kg/m²; use of oral anti-hyperglycemic agents; use of 
systemic glucocorticoids; insulin dosage >2.0 U/kg 

2 

Iwamoto, 2003 
[abstract]58  

Type 2 DM; Japanese population NR 2 

Kilo et al., 2003110 Type 2 DM (ADA); body weight 
≤100 kg; BMI ≤40 kg/m2; naïve to 
insulin treatment; HbA1c ≥7.5% on 
≥3-month therapy with Metf 
alone or combined with a 
sulfonylurea or repaglinide 

Significantly impaired hepatic or renal function or 
significant cardiac disease, unstable angina pectoris, 
or an MI within 12 months 

2 

Kokic et al., 2003114 Type 2 DM; HbA1c>8.5%, FBG>8.9 
mmol/L in more than 20% of 
recorded BG values and/or BG>10 
mmol/L before meal after 
maximal doses of a sulfonylurea 
during ≥ 3 months previous to 
study 

NR 2 

Kotsanos et al., 
199747 

A: Type 1 DM (WHO criteria); age 
12 to 70 years; HI use ≥2 months 
before study with optimum 
compliance 
B: Type 2 DM (WHO criteria); age 
35 to 85 years; HI use ≥2 months 
before study with optimum 
compliance 

Cancer; cerebrovascular or symptomatic peripheral 
vascular disease; cardiac class III or IV; renal 
transplantation or dialysis; liver disease, acute or 
chronic hepatitis or aspartate transaminase >2 times 
upper normal limit; drug or alcohol abuse; life 
expectancy of <3 years; allergy to insulin; pregnancy; 
women not practicing birth control; lactation; serum 
creatinine >264 μmol/L; CSII therapy; participation in 
clinical trial within last 6 months; insulin dosage >2.0 
U/kg; BMI <35 kg/m²; history of hypoglycemia 
unawareness; >2 hospitalizations for hypoglycemia in 
past year; adrenal insufficiency; hemoglobinopathy 
or chronic anemia 

 
1, 2 
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Study Inclusion Criteria Exclusion Criteria DM 
Type 

Laube et al., 
199648 

Type 1 or 2 DM NR 1, 2 

Lourens et al., 
2000104 

Type 2 DM (WHO criteria); treated 
with twice daily insulin for ≥30 
days before study; HbA1c≤150% of 
upper limit of normal 

Significant cardiac, renal, or liver disease; insulin 
allergy; use of oral agents within 14 days of study 
entry; chronic systemic glucocorticoid therapy; 
insulin dose >2.0 units/kg 

 
2 

Malone et al., 
2003115 

Type 2 DM (WHO criteria); ages 30 
to 75; BMI<40 kg/m2; HbA1c>125% 
upper limit of normal; using a 
single oral-antidiabetic agent for 
≥3 months prior to study at a 
maximally clinically effective dose 
within the last 30 days 

NR  
2 

Niskanen et al., 
200431 

Type 2 DM patients on insulin 
therapy for the past 6 months, 
total daily insulin dose <1.80 
IU/kg, age≥18 years, HbA1c ≤12%, 
BMI≤35kg/m2. Patients had to be 
eligible for b.i.d. mixed insulin 
treatment and willing to perform 
self-monitoring of BG. 

Previous treatment with insulin analogues or use of 
oral hypoglycemic agents within the last four weeks; 
abnormal renal, hepatic, or cardiac function; severe 
uncontrolled hypertension; known or suspected 
allergy to trial drugs; pregnancy or drug or alcohol 
abuse. 

2 

Raskin et al., 
199959 

Type 2 insulin-requiring, diabetes 
≥2 years, and treated with HI for 
≥12 months 

NR 2 

Raz et al., 2003117 Type 2 DM based on etiology; 
age≥30 yrs; BMI≤35 kg/m2; not 
responding to glibenclamide 
monotherapy; treated with 
glibenclamide (7.5 to 15.0 mg/day) 
as the only antidiabetic therapy 
for ≥ 4 weeks prior to screening; 
HbA1c 8.0% to 13.0% 

Significant disease or condition (including history of 
drug or alcohol dependence, impaired hepatic 
function, or cardiac disease) or other condition 
deemed by the investigator as likely to affect the trial 
or health outcomes 

 
2 

Raz et al., 2005118 Type 2 DM (male and female) aged 
≥18 years; BMI≤40 kg/m2, 
treatment with SFU (any SFU as 
monotherapy or combination 
therapy) ≥ 3 months before 
screening, and sufficient glycemic 
control (HbA1c, 7.4% to 14.7%) 

Patients with any significant disease or condition 
(including history of drug or alcohol dependence, 
impaired hepatic function, or cardiac disease) likely to 
affect trial or health outcomes. Women who were 
pregnant or possibly pregnant were excluded, in 
addition to those judged not to be using adequate 
contraceptive measures. 

2 

Roach et al., 
199949 

Type 1 or 2 DM (WHO criteria); age 
18 to 70 years; use of HI 2 times 
daily ≥120 days before study 

HbA1c>9.2%; significant renal, hepatic or cardiac 
disease; cancer; drug or alcohol abuse; insulin allergy; 
recurrent severe hypoglycemia; anemia; 
hemoglobinopathy; treatment with OADs; use of 
systemic glucocorticoids; insulin dosage >2.0 U/kg 
daily 

 
1, 2 

Roach et al., 
1999105 

Type 2 DM (WHO criteria); age 18 
to 75 years; insulin therapy 
(mixtures of long- and short-
acting insulin) 2 times daily ≥30 
days before study 

HbA1c>9.2%; significant renal, hepatic or cardiac 
disease; cancer; drug or alcohol abuse; insulin allergy; 
recurrent severe hypoglycemia; anemia; 
hemoglobinopathy; proliferative retinopathy; BMI<35 
kg/m²; pregnancy; lactation; intention of pregnancy; 
treatment with OADs; use of systemic 

 
2 
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Study Inclusion Criteria Exclusion Criteria DM 
Type 

glucocorticoids; insulin dosage >2.0 U/kg 
Roach et al., 
2001116 

Type 2 DM (WHO criteria) for ≥3 
months; age ≥30 years; treated 
with glyburide for ≥3 months; 
HbA1c>1.4 times upper limit of 
normal; fasting BG >7.8 mmol/L or 
post-prandial BG>10 mmol/L 

BMI>32 kg/m2; serum creatinine >176 μmol/L; 
proliferative retinopathy; hemoglobinopathy; adrenal 
insufficiency; known allergy to insulin or excipients; 
history of IHD; liver disease or hepatitis 

 
2 

Ross et al., 2001106 Type 2 DM; using maximum- 
tolerated doses of oral 
hypoglycemic agents (Metf and 
sulfonylurea) without achieving 
acceptable glycemic control; 
HbA1c>130% upper normal limit; 
not on long-term insulin therapy 

Severe retinopathy; neuropathy; >2 severe 
hypoglycemic episodes in past year 

 
2 

Schernthaner et 
al., 2004107 

Type 2 DM (WHO criteria) 
diagnosed after age 35 years; long-
standing DM; use of insulin 

Severe diabetic complications; 
cardio/cerebrovascular disease; renal disease; liver 
disease 

 
2 

Vignati et al., 
199750 

Type 1 or 2 DM (WHO criteria); use 
of HI+NPH 2 times daily ≥2 
months before study; age 18 to 70 
years 

Other severe concomitant disease; use of oral 
hypoglycemic agents 

 
1, 2 

ADA=American Diabetes Association; BG=blood glucose; b.i.d.=twice a day; BMI=body mass index; DM=diabetes mellitus; FBG=fasting 
plasma glucose; IHD=ischemic heart disease; Metf=metformin; MI= myocardial infarction; NIDDM=non-insulin-dependent diabetes 
mellitus; NR=not reported; NYHA=New York Heart Association; OAD=oral antidiabetic agent; RCTs=randomized controlled trials; 
SFU=sulfonylurea; WHO=World Health Organization. 
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APPENDIX 7C: INCLUSION AND EXCLUSION CRITERIA FOR SELECTING 
PATIENTS IN THE RCTS FOR GESTATIONAL DM  
 

Study Inclusion Criteria Exclusion Criteria 
Ilic et al., 199951 Women with gestational DM NR 
Jovanovic et al., 199952 Gestational DM diagnosed at 14 to 32 weeks gestation (NDDG 

criteria) with inadequate glucose control using diet and exercise 
(adequate control=pre-prandial glucose <90 mg/dL and 1 hour post-
prandial glucose <120 mg/dL); ultrasound documentation of 
anatomically normal fetus 

Prior treatment with insulin; pre-gestational diabetes; 
significant concurrent organic disease 

Mecacci et al., 200353 Gestational diabetes (Carpenter and Coustan criteria) contracted at 
25 to 32 weeks; Caucasian; singleton pregnancy; pre-gestational BMI 
19 to 25 kg/m² 

NR 

BMI=body mass index; DM=diabetes mellitus; NDDG=National Diabetes Data Group; NR=not reported; RCT=randomized controlled trials. 
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APPENDIX 8A: QUALITY ASSESSMENT OF TRIALS FOR RAPID-ACTING INSULIN 
ANALOGUES IN PATIENTS WITH TYPE 1 DM 

Score on Jadad Scale for Study 
Randomiza-

tion 
Double 

Blinding 
Withdrawals 
and Dropouts 

Total Score 
on Jadad 

Scale 

Allocation 
Concealment 

Blinding of 
Outcome 
Assessor 

Analyses: 
Intent-to-

Treat 

Number of 
Patients 

Dropout 
Number (%) 

Anderson et al., 
1997 77 

1 0 0 1 Unclear NR Yes 1,008 48 (4.8%) 

Anderson et al., 
1997 45 

1 0 0 1 Unclear NR Yes 336 type 1 151(45%) 

Annuzzi et al., 
200178 

1 0 0 1 Unclear NR NR 85 5 (5.9%) 

Bode and 
Strange, 200171 

1 0 1 2 Unclear NR NR 29 1 (3.4%) 

Bode et al., 
200269 

1 0 1 2 Unclear NR NR 146 14 (9.6%) 

Bott et al., 2003 72 1 0 0 1 Unclear NR NR 424 NR 
Caixàs et al., 1998 
79 

1 0 0 1 Unclear NR NR 10 NR 

Chan et al., 2004 
46 

1 0 0 1 Unclear NR NR 12 type 1 NR 

Ciofetta et al., 
1999 80 

1 0 0 1 Unclear NR NR 24 NR 

Deeb et al., 2001 
60 

1 0 1 2 Unclear NR NR 61 2 (3.3%) 

Del Sindaco et al., 
1998 102 

1 0 0 1 Unclear NR NR 69 NR 

Fairchild et al., 
2000 28 

1 0 1 2 Unclear NR NR 70 0 

Ferguson et al., 
2001 81 

1 0 1 2 Unclear NR NR 39 5 (12.8%) 

Ford-Adams et 
al., 2003 61 

1 0 1 2 Adequate Partially Yes 23 None 

Gale, 2000 73 1 2 1 4 Unclear Yes Yes 93 6 (6.5%) 
Garg et al., 1996 
82 

1 0 1 2 Unclear NR No 39 2 (5.1%) 
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Score on Jadad Scale for Study 
Randomiza-

tion 
Double 

Blinding 
Withdrawals 
and Dropouts 

Total Score 
on Jadad 

Scale 

Allocation 
Concealment 

Blinding of 
Outcome 
Assessor 

Analyses: 
Intent-to-

Treat 

Number of 
Patients 

Dropout 
Number (%) 

Hedman et al., 
200188 

1 0 1 2 Unclear NR Yes 12 None 

Heller et al., 
199993 

1 0 1 2 Unclear NR Yes 135 1 (0.7%) 

Heller et al., 
200470 

2 1 1 4 Adequate NR NR 155 16 (10.3%) 

Holcombe et al., 
200262 

1 0 1 2 Unclear NR Yes 481 18 (3.7%) 

Holleman et al., 
199783 

1 0 1 2 Unclear NR Yes 199 10 (5.0%) 

Home et al., 
199867 

1 1 1 3 Unclear NR Yes 104 14 (13.5%) 

Home et al., 
200096 

1 0 1 2 Unclear NR Yes 1070 59 (5.5%) 

Home et al., 
2006100 

1 0 1 2 Unclear NR Yes 753 155 (21%) 

Iwamoto et al., 
200197 

1 0 0 1 Unclear NR Yes 211 15 (7.1%) 

Jacobs et al., 
199766 

1 0 0 1 Unclear NR NR 12 NR 

Jansson et al., 
199885 

1 0 0 1 Unclear NR NR 84 NR 

Johansson et al., 
200089 

1 0 1 2 Unclear NR Yes 41 0 

Kotsanos et al., 
199747 

1 0 1 2 Unclear NR NR 468 type 1 26 (2.8%) 

Mathiesen et al., 
200729 

1 0 1 2 Unclear NR Yes 322 58 (18%) 

Melki et al., 
199894 

1 0 1 2 Unclear NR NR 39 1 (2.5%) 

Persson et al., 
200265 

1 0 0 1 Unclear NR Yes 33 NR 

Provenzano et al., 
200186 

2 0 0 2 Unclear NR NR 12 NR 

Raskin et al., 
200190 

1 0 1 2 Unclear NR Yes 58 4 (6.9%) 
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Score on Jadad Scale for Study 
Randomiza-

tion 
Double 

Blinding 
Withdrawals 
and Dropouts 

Total Score 
on Jadad 

Scale 

Allocation 
Concealment 

Blinding of 
Outcome 
Assessor 

Analyses: 
Intent-to-

Treat 

Number of 
Patients 

Dropout 
Number (%) 

Raskin et al., 
200098 

1 0 1 2 Unclear NR Yes 882 67 (7.6%) 
after 6 

months; 
additional 39 

after 
subsequent 6 

months 
Recasens et al., 
200368 

1 0 0 1 Unclear NR NR 45 NR 

Renner et al., 
199991 

1 0 0 1 Unclear NR NR 113 NR 

Roach et al., 
199949 

1 0 1 2 Unclear No Yes 37 type 1 3 (3.0%) 

Schmau  et al., 
199895 

1 0 1 2 Unclear NR Yes 11 0 

Tamás et al., 
200199 

2 0 0 2 Unclear NR Yes 426 16 (3.5%) 

Tubiana-Rufi et 
al., 200464 

1 0 1 2 Unclear NR No 29 2 (6.9%) 

Tupola et al., 
200163 

1 0 1 2 Unclear NR No 24 2 (8.3%) 

Valle et al., 200187 1 0 0 1 Unclear NR Yes 1,184 NR 
Vignati et al., 
199750 

2 0 1 3 Unclear NR NR 379 type 1 29 (4.1%) 

Zinman et al., 
199792 

1 1 1 3 Unclear NR Yes 30 0 

No quality assessments were performed on trials published only as abstracts or posters, due to limited information; DM=diabetes mellitus; NR=not reported. 
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APPENDIX 8B: QUALITY ASSESSMENT OF TRIALS FOR RAPID-ACTING INSULIN 
ANALOGUES IN PATIENTS WITH TYPE 2 DM 

Score on Jadad Scale for Study 
Randomization 

 
Double 

Blinding 
Withdrawals 

and 
Dropouts 

Total 
Score on 

Jadad 
Scale 

Allocation 
Concealment 

Blinding of 
Outcome 
Assessor 

Analyses: 
Intent-to-

Treat 
 

Number of 
Patients 

Dropout 
Number (%) 

Altuntas et al., 200374 1 0 1 2 Unclear NR Yes 60 0 
Anderson et al., 1997103 1 0 0 1 Unclear NR Yes 722 36 (5.0%) 
Anderson et al., 199745 1 0 0 1 Unclear NR Yes 295 type 2 105 (36%) 
Bastyr et al., 1999111 2 0 1 2 Unclear NR Yes 423 27 (6.4%) 
Bastyr et al., 2000119 1 0 1 2 Unclear NR Partially 135 17 (12.6%) 
Boehm et al., 2004108 2 0 1 3 Unclear NR Yes 125 30 (24.0%) 
Bretzel et al., 200475 1 0 1 2 Unclear NR Yes 231 27 (11.7%) 
Chan et al., 200446 1 0 0 1 Unclear NR NR 18 type 2 NR 
Forst et al., 2003112 1 0 0 1 Unclear NR Yes 143 NR 
Gallagher and Home, 
2005109 

2 1 1 4 Unclear NR NR 21 3 (14.3%) 

Herz et al., 2002120 1 0 1 2 Unclear NR Yes 37 4 (10.8%) 
Herz et al., 200376 1 0 1 2 Unclear NR Yes 25 4 (16.0%) 
Herz et al., 2002a113 1 0 1 2 Unclear NR Yes 143 16 (11.2%) 
Kilo et al., 2003110 1 0 1 2 Unclear NR Yes 140 9 (6.4%) 
Kokic et al., 2003114 1 0 0 1 Unclear NR NR 87 NR 
Kotsanos et al., 199747 1 0 1 2 Unclear NR NR 474 type 2 26 (2.8%) 
Laube et al., 199648 1 0 0 1 Unclear NR NR 7 type 2 0 
Lourens et al., 2000104 1 0 1 2 Unclear NR Yes 45 5 (11.1%) 
Malone et al., 2003115 1 0 1 2 Unclear NR Yes 597 54 (9.0%) 
Niskanen et al., 200431 2 0 1 3 Adequate NR Yes 264 8 (3%) 
Raz et al., 2003117 1 0 1 2 Unclear NR Yes 49 5 (10.2%) 
Raz et al., 2005118 1 0 1 2 Unclear NR Yes 281 36 (12.8%) 
Roach et al., 1999105 1 0 1 2 Unclear NR Yes 89 9 (10.1%) 
Roach et al., 199949 1 0 1 2 Unclear no Yes 63 type 2 3 (3.0%) 
Roach et al., 2001116 2 0 1 3 Unclear Yes Yes 175 18(10.3%) 
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Score on Jadad Scale for Study 
Randomization 

 
Double 

Blinding 
Withdrawals 

and 
Dropouts 

Total 
Score on 

Jadad 
Scale 

Allocation 
Concealment 

Blinding of 
Outcome 
Assessor 

Analyses: 
Intent-to-

Treat 
 

Number of 
Patients 

Dropout 
Number (%) 

Ross et al., 2001106 1 0 1 2 Unclear NR Yes 148 5 (3.4%) 
Schernthaner et al., 
2004107 

1 0 1 2 Unclear NR No 40 5 (12.5%) 

Vignati et al., 199750 2 0 1 3 Unclear NR NR 328 type 2 29 (4.1%) 

Note: No quality assessments were performed on trials published only as abstracts or posters, due to limited information; NR=not reported. 
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APPENDIX 8C: QUALITY ASSESSMENT OF TRIALS FOR RAPID-ACTING INSULIN 
ANALOGUES IN GESTATIONAL DM 
 

Score on Jadad Scale  Study 
Randomization 

 
Double 

Blinding 
Withdrawals 

and 
Dropouts 

Total 
Score on 

Jadad 
Scale 

Allocation 
Concealment 

Blinding of 
Outcome 
Assessor 

Analyses: 
Intent-to-

Treat 
 

Number of 
Patients 

Dropout 
number (%) 

Jovanovic et al., 199952 2 0 0 2 Unclear NR NR 42 1 (2%) 
Mecacci et al., 200353 1 0 1 2 Unclear NR No 49 NR 

No quality assessments were performed on trials published only as abstracts or posters, due to limited information; $ blinding for the lab measurements. DM=diabetes mellitus; NR=not 
reported. 
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APPENDIX 9A: HbA1C DATA IN PATIENTS WITH TYPE 1 DM  
 

  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

ILis+NPH or 
UL 

8.5±0.1† 8.2±0.1† NR p<0.01 NR 11.6±0.2† 12.9±0.2† 11.2±0.2†  Anderson 
et al., 
199777 HI+NPH or UL 8.5±0.1† 8.2±0.1† NR p<0.01 

NS 

NR 11.3±0.2† 13.9±0.2† 12.9±0.2† 

1 and 2 
hours post-

prandial 
p<0.001 

ILis+basal 8.2±0.1† 8.1±0.1† NR NS Anderson 
et al., 
199745 

HI+basal 8.2±0.1† 8.3±0.1† NR NS 

p<0.05 NR NR NR NR NR 

ILis+NPH 8.67±0.72* 8.12±0.85* NR NR Annuzzi et 
al., 200178 

HI+NPH 8.67±0.72* 8.27±0.79* NR NR 

p<0.05 NR NR NR NR NR 

IAsp+NPH 8.3±1.2* 8.4±1.4* 0.1±1.0* NR 

ILis+NPH 8.4±1.2* 8.2±1.2* -0.1±1.0* NR 

Arslanian 
et al., 2005 
(Poster)54 

HI+NPH 8.3±1.3* 8.5±1.4* 0.1±1.1* NR 

NR NR NR NR NR NR 

IAsp+basal 7.2±0.8* 6.9±0.6* NR NS Bode and 
Strange, 
200171 

HI+basal 7.2±0.9* 7.1±0.6* NR NS 

p>0.05 NR NR NR NR NR 

Bode et al., 
200269 

IAsp+basal 7.3±0.7* NR 0.00±0.51†  NS NS NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

ILis+basal 7.3±0.7* NR 0.18±0.84† NS 

HI+basal 7.5±0.8* NR 0.15±0.63† NS 

ILis+UL 7.13±1.2* 7.06±1.3* NR NS 9.11±4.1
* 

NR NR 8.79±4.1* Caixàs et 
al., 200479 

HI+UL 7.13±1.2* 6.82±0.8* NR NS 

NS 

10.2±4.
0* 

NR NR 9.57±4.0* 

NR 

ILis+NPH 9.0±2.2* 6.8 NR NR Chan et al., 
200446 

HI+NPH 9.0±2.2* 6.6 NR NR 

NS NR NR NR NR NR 

ILis+NPH 6.89±0.16† 6.96±0.2† NR NR 

ILis/NPH+NP
H 

6.83±0.18† 6.41±0.12† NR NR 

Ciofetta et 
al., 199980 

HI+NPH 6.79±0.17† 6.84±0.2† NR NR 

ILis+NPH 
versus 

HI+NPH, 
NS; 

ILis+NPH 
versus 

ILis/NPH+ 
NPH, 

p<0.05 
ILis/NPH+ 

NPH versus 
HI+NPH, 
p<0.05 

NR NR NR NR NR 

IAsp+basal NR ~7.7 NR NR Danne et 
al., 2005 
[Abstract]55  HI+basal NR ~7.7 NR NR 

NS NR NR NR NR NR 

ILis (before 
meal)+basal 

8.4 ±1.0* [5.8 
to 10.2]** 

8.4±1.1* NR NR Deeb et al., 
200160 

ILis (after 
meal)+basal 

8.4 ±1.0*  
[5.8 to 10.2]** 

8.54±1.0* NR NR 

NS NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

HI (before 
meal)+basal 

8.4±1.0* 
 [5.8 to 10.2]** 

8.43±1.0* NR NR 

ILis+NPH 8.21±0.73* 8.33±0.89* NR NR Fairchild et 
al., 200228 

HI+NPH 8.21±0.73* 8.14±0.77* NR NR 

NS NR NR NR NR NR 

ILis+NPH 9.0±1.1*  
[6.5 to 11.7]** 

9.1±0.83* NR NR Ferguson 
et al., 
200181 

HI+NPH 9.0±1.1*  
[6.5 to 11.7]** 

9.3±1.0* NR NR 

NS NR NR NR NR NR 

ILis+NPH 8.4±0.24* 8.5±0.2† NR NR Ford-
Adams et 
al., 200361 HI+NPH 8.4±0.24* 8.8±0.3† NR NR 

NS NR NR NR NR NR 

ILis+basal <1.5 times the 
upper limit of 
non-diabetic 

range 

7.5±1.1*  NR NR Gale, 
200073 

HI+basal same 7.4±1.1*  NR NR 

NS NR NR NR NR NR 

ILis+NPH or 
UL 

9.1±1.4*  9.0±1.9* NR NS Garg et al., 
199682 

HI+NPH or UL 8.4±2.1* 8.8±1.4* NR NS 

NS NR NR NR NR NR 

Hedman et 
al., 200488 

ILis+basal 6.7±0.9†  6.4±0.2†  NR NR NS NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

HI+basal 6.7±0.9†  6.4±0.2† NR NR 

Period 1: 
6.2±1.1* 

Period 1:  
6.0±0.9 * 

ILis+NPH 

Period 2: 
6.2±0.8* 

Period 2: 
 6.4±1.1* 

NR NR 

Period 1: 
6.4±0.9* 

Period 1:  
6.2±0.8* 

Heller et 
al., 199993 

HI+NPH 

Period 2:  
6.0±0.9* 

Period 2: 
 6.4±1.1* 

NR NR 

NR NR NR NR NR NR 

IAsp+NPH 7.9±0.7*  7.7±0.8* NR NR Heller et 
al., 200470 

HI+NPH 7.9±0.7*  7.7±0.9* NR NR 

NR NR NR NR NR NR 

ILis+NPH 8.61±1.5*  8.69±1.52* NR NR Holcombe 
et al., 
200262 

HI+NPH 8.61±1.5*  8.70±1.65* NR NR 

NS NR NR NR NR NR 

ILis+NPH 7.3±1.1* 7.6±1.3* NR NR Holleman 
et al., 
199783 HI+NPH 7.3±1.1* 7.5±1.2* NR NR 

NS NR NR NR NR NR 

IAsp+NPH  7.1±1.0* NR NR NR Home et 
al., 199867  

HI+NPH  7.1±1.0* NR NR NR 

NR NR NR NR NR NR 

IAsp+NPH 7.96±1.16* 7.88±0.03† NR NR Home et 
al., 200096    

HI+NPH 7.98±1.17* 8.00±0.04† NR NR 

p<0.02 NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

IAsp+NPH NR 8.09±0.04† -0.16  
[-0.32, -0.01]†† 

Home et 
al., 2006100 
[Extension 
of Home, 
2000]96 HI+NPH NR 8.25±0.07† NR 

p=0.035 NR NR NR NR NR NR 

IAsp+basal 7.51±1.12* 7.36±1.12*  -0.15±0.77*  
[-0.28, -0.01]†† 

p<0.05 Iwamoto 
et al., 
200197 

HI+basal 7.57±1.09* 7.60±1.08*  0.03±0.69* 
[-0.14, 0.21]†† 

NS 

NS NR NR NR NR NR 

ILis+NPH 6.8±0.9*  NR 0.1±0.48*  NS Jacobs et 
al., 199766 

HI+NPH 6.8±0.9*  NR -0.41±0.34* p=0.03 

NR NR NR NR NR NR 

ILis+NPH 7.98±0.11† NR 0.3 NR p<0.01 Jansson et 
al., 199885 

HI+NPH 7.84±0.14† NR -0.04 NR   

NR NR NR NR NR 

ILis+basal 7.7±0.8*  
[6.2 to 9.0]** 

7.4 NR NR Johansson 
et al., 
200089 

HI+basal 7.7±0.8*  
[6.2 to 9.0]** 

7.6 NR NR 

p=0.047 NR NR NR NR NR 

ILis NR NR NR NR Linkeschov
a et al., 
200357 

HI NR NR NR NR 

p=0.026 NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

2nd trimester 6.0 IAsp+NPH  7.0±0.8* 

3rd trimester 
6.18 

NR NR NR NR NR NR NR 

2nd trimester 
6.04 

Mathiesen 
et al., 
200629  

HI+NPH 6.9±1.0* 

3rd trimester 
6.26 

NR NR 

NS 

NR NR NR NR NR 

ILis+basal 7.84±0.12†  7.11±0.15† -0.62±0.13† NR Melki et al., 
199894 

HI+basal 7.84±0.12†  7.88±0.16† -0.09±0.15† NR 

p=0.01 NR NR NR NR NR 

ILis+NPH 6.5  
[4.8 to 8.6]** 

5.2 [4.6 to  5.9]** 
last week 

before delivery 

NR NR Persson et 
al., 200265 

HI+NPH 6.6  
[4.5 to 8.6]** 

5.0 [4.5 to 6.7]** 
last week 

before delivery 

NR NR 

NS NR NR NR NR NR 

ILis+basal 7.59±0.47* 7.62±0.49*  NR NR Provenzan
o et al., 
200186 

HI+basal 7.59±0.47* 7.84±0.49*  NR NR 

NR NR NR NR NR NR 

Raskin et 
al., 200190 

ILis+basal 7.9±1.1* 7.41±0.97* -0.34±0.59* NR p=0.004 NR NR 11.16±4.29* 9.64±4.10*  1 hour post-
prandial 
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  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

HI+basal 7.6±0.8* 7.65±0.85* -0.09±0.63* NR NR NR 13.20±4.68* 12.53±4.64* p=0.012 
2 hours 

post-
prandial 
p=0.001 

IAsp+NPH 7.90±1.13*  7.78±0.04† NR NR Raskin et 
al., 200098 

HI+NPH 7.95±1.25*  7.91±0.06† NR NR 

p=0.046 NR NR NR NR NR 

ILis+NPH 10.5±2.4* 6.1±1.11* NR NR Recasens 
et al., 
200368 HI+NPH 11.4±1.9* 6.22±1.11*  NR NR 

NS NR NR NR NR NR 

ILis+basal 7.24±1.0* 6.77±0.88* NR NR Renner et 
al., 199991 

HI+basal 7.24±1.0* 6.90±0.97* NR NR 

p<0.02 NR NR NR NR NR 

Mix50 
(a.m.)+Mix25 

(p.m.) 

NR 7.69 NR NR Roach et 
al., 199949 

HI50 
(a.m.)+HI30 

(p.m.) 

NR 7.4 NR NR 

NS NR NR NR NR NR 

ILis+basal 6.5±0.3† 6.0±0.3† NR NR Schmauss 
et al., 
199895 HI+basal 6.5±0.3† 6.4±0.3† NR NR 

NS NR NR NR NR NR 

IAsp+NPH 8.36±0.05† 8.02±0.05† NR  NR Tamás et 
al., 200199 

HI+NPH 8.29±0.05† 8.18±0.05† NR NR 

p=0.013 NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L (mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 

Endpoint (%) 
HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour Post-
Prandial 

2- Hour Post-
Prandial 

p-value 
between 

Treatments  

ILis+basal 8.02±0.67* 
[7.2 to 10.3]** 

NR 0.15±0.13* 
(period 1) 

NR Tubiana-
Rufi et al., 
200464 

HI+basal 8.02±0.67*  
[7.2 to 10.3]** 

NR 0.11±0.63* 
(period 1) 

NR 

NS NR NR NR NR NR 

ILis+NPH 8.1±0.9* NR 0.2±0.8*  NR Tupola et 
al., 200163 

HI+NPH 8.1±0.9* NR -0.4±0.7* NR 

NS NR NR NR NR NR 

ILis+NPH 8.7±1.8* 8.1±1.5* NR p<0.001 Valle et al., 
200187 

HI+NPH 8.7±1.8* 8.2±1.5* NR p<0.001 

NS NR NR NR NR NR 

ILis+NPH 8.0±1.5* 7.8±1.4* NR NR NR NR NR NR NR Vignati et 
al., 199750   

HI+NPH 8.0±1.5*  7.9±1.5* NR NR 

p=0.660 
(NS) 

NR NR NR NR NR 

ILis+basal 8.03±0.13† 7.66±0.13† NR NR Zinman et 
al., 199792 

HI+basal 8.03±0.13† 8.00±0.16† NR NR 

p=0.0041 NR NR NR NR NR 

*mean±SD; †mean±SE; ‡mean (95% CI); **mean (range); ††mean (95%CI); ‡‡median (interquartile range); ***median (range). BHI30/70=30% HI+70% NPH; DM=diabetes mellitus; HbA1c=glycosylated 
hemoglobin; HI=conventional human insulin, IAsp=insulin aspart; ILis=insulin lispro; Mix25=25% ILis, 75% neutral protamine lispro; Mix50=biphasic human lispro (50% ILis, 50% neutral protamine 
lispro); NPH=neutral protamine Hagedorn; NR=not reported; NS=not significant; UL=ultralente. 
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APPENDIX 9B: HbA1c DATA IN PATIENTS WITH TYPE 2 DM 
  HbA1c Plasma Glucose, mmol/L(mg/dL) 
Study Comparators HbA1c at 

Baseline 
(%) 

HbA1c at 
Endpoint (%) 

HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour 
Post-

prandial 

2-Hour 
Post-

prandial 

p-value 
between 

Treatments  

ILis+NPH 10.1±1.5† 6.7±0.5†  NR NR 

ILis+Metf 9.4±1.5† 7.4±0.3† NR NR 

Altuntas et 
al., 200374 

HI+NPH 9.6±1.4† 7.5±0.2† NR NR 

ILis+NPH 
versus 

ILis+Metf, 
p=0.013; 
ILis+Metf 

versus 
HI+NPH, 
p>0.05;  

ILis+NPH 
versus 

HI+NPH, 
p=0.001 

NR NR NR NR NR 

ILis+basal 8.7±0.1† 8.2±0.1† NR p<0.05 Anderson et 
al., 199745 HI+basal 8.9±0.1† 8.4±0.1† NR p<0.05 

NS NR NR NR NR NR 

ILis+NPH or 
UL 

8.9±0.1† 8.2±0.1† NR NS Anderson et 
al., 1997103  

HI+NPH or UL 8.9±0.1† 8.2±0.1† NR NS 

NS NR NR NR NR NR 

ILis+NPH 9.99± 
1.68* 

8.54±1.42* -1.4±1.46* p<0.001 

ILis+Sfu 10.00± 
1.67* 

8.36±1.32* -1.60±1.27* p<0.001 

Bastyr et al., 
1999111  

NPH+Sfu 9.91± 
1.66* 

8.74±1.52* -1.21±1.21* p<0.001 

ILis+Sfu 
versus 

NPH+Sfu, 
p=0.003; 
others NS 

NR NR NR NR NR 

ILis+Gly 10.03 7.7±0.9* -2.4±0.9* p<0.001 Bastyr et al., 
2000119  Metf+Gly 10.19 8.3±1.3* -1.8±1.3* p<0.001 

ILis+Gly 
versus 

NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L(mg/dL) 
Study Comparators HbA1c at 

Baseline 
(%) 

HbA1c at 
Endpoint (%) 

HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour 
Post-

prandial 

2-Hour 
Post-

prandial 

p-value 
between 

Treatments  

NPH+Gly 10.39 8.5±1.4* -1.8±1.4* p<0.001 Metf+Gly, 
p=0.025; 
ILis+Gly 
versus 

NPH+Gly, 
p=0.003; 
Metf+Gly 

versus 
NPH+Gly, NS 

BIAsp30 8.11±1.22† 8.35±0.20† NR NR Boehm et al., 
2004108  

BHI30/70 8.21±1.22† 8.13±0.16† NR NR 

NR NR NR NR NR NR 

IAsp+NPH 
(bedtime) 

7.82± 
0.13* 

NR -0.91±1.00* NR 

HI+NPH 
(bedtime) 

7.83±0.13* NR -0.73±0.87* NR 

Bretzel et al., 
200475  

BHI30/70 7.78±0.13* NR -0.65±1.1* NR 

HI+NPH 
versus 

BHI30/70, 
p=0.006; 
others NS 

NR NR NR NR NR 

ILis+NPH 9.0±2.2* 7.6 NR NR Chan et al., 
200446  HI+NPH 9.0±2.2* 7.6 NR NR 

NS NR NR NR NR NR 

ILis 7.5±1.0* 7.4±0.9* NR NR Forst et al., 
2003112  Glib 7.7±1.2* 7.6±1.3* NR NR 

NS NR NR NR NR NR 

IAsp+NPH 7.8±0.6* 7.04±0.13† NR p<0.001 Gallagher 
and Home, 
2005109  

HI+NPH  7.8±0.6* 7.15±0.11† NR p<0.001 

NS NR NR NR NR NR 

Mix25 9.82±1.51* 8.64±0.17† -1.14±0.18 p=0.001 NR NR NR 10.5±0.4† Herz et al., 
2002120  Gly 9.90± 

1.30* 
9.45±0.16† -0.36±0.15 NR 

p<0.001 
NR NR NR 11.6±0.4† 

2 hours 
post-

prandial 
p=0.016 

Iwamoto, BIAsp30 NR 7.37±0.04† NR NR NR NR NR NR NR NR 



Rapid-Acting Insulin Analogues for the Treatment of Diabetes Mellitus:  
Meta-analyses of Clinical Outcomes. Update of CADTH Technology Report No. 87.  

123 

  HbA1c Plasma Glucose, mmol/L(mg/dL) 
Study Comparators HbA1c at 

Baseline 
(%) 

HbA1c at 
Endpoint (%) 

HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour 
Post-

prandial 

2-Hour 
Post-

prandial 

p-value 
between 

Treatments  

200358  BHI30/70 NR 7.35±0.07†  NR NR 

BIAsp30+ 
Metf    

9.5±1.8* NR -1.3 NR 241± 
74.8* 

(mg/dL) 

Change 
-75±72.3* 
(mg/dL)  

NR NR NS 

NPH+Metf   9.5±1.6* NR -1.2 NR 242.7±6
9.7* 

(mg/dL) 

-91±72.0* 
(mg/dL) 

 NR NR  NS  

Kilo et al., 
2003110  

BHI30/70+ 
Metf  

9.3±1.4* NR -1.1 NR 

NR 

227± 
67.2* 

(mg/dL) 

Change 
-63±86.2* 
(mg/dL) 

NR NR NS 

Glim+Metf  9.21±1.72* 8.52±1.7* -0.88±1.31 p<0.05 

BHI30/70+ 
NPH 

9.21±1.54* 8.03±1.05* -1.17±1.34* p<0.05 

Kokić et al., 
2003114  

ILis+Metf 10.0±1.73* 8.00±0.63* -1.96±1.72* p<0.05 

Glim+Metf  
versus 

ILis+Metf, 
p=0.00235, 
others NS 

NR NR NR NR NR 

Mix25 NR 7.79±0.18† NR NR Lourens et al., 
2000104  BHI30/70 NR 8.03±0.20† NR NR 

NS NR NR NR NR NR 

Mix25+Metf 9.17±1.50* 7.29±1.00* -1.87±1.35 p<0.001 13.30±3.
79 

8.67±3.36 NR -6.89±4.69  Malone et al., 
2003115  

Glib+Metf 9.27±1.55* 7.33±1.14* -1.98±1.28 p<0.001 

NS 

12.99 
±3.78 

9.43±3.39 NR -3.83±4.72 

Pre-
prandial 
p=0.173; 
2 hours 

post-
prandial   
p< 0.009 

BIAsp30 8.5±1.1* 8.15 NR NR Niskanen et 
al., 200431  ILisMix25 8.5±1.1* 8.01 NR NR 

p=0.82 (NS) NR NR NR NR NR 

IAsp+NPH 8.1±0.13† 7.7±0.1† NR NR Raskin et al., 
199959  
[Abstract] HI+NPH 7.9±0.12† 7.8±0.1† NR NR 

NS NR NR NR NR NR 

Raz et al., 
2005118  

BIAsp30 [7.5 to 
13.0]** 

9.0±1.3* -0.5 NS BIAsp30 
versus 

NR NR NR NR NR 
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  HbA1c Plasma Glucose, mmol/L(mg/dL) 
Study Comparators HbA1c at 

Baseline 
(%) 

HbA1c at 
Endpoint (%) 

HbA1c Change 
from Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour 
Post-

prandial 

2-Hour 
Post-

prandial 

p-value 
between 

Treatments  

BIAsp30+Pio [7.4 to 
12.7]** 

8.4±1.2* -1.2 NS 

Glib+Pio [7.5 to 
14.7]** 

9.0±2.1* -0.4 NS 

BIAsp30+Pio, 
p=0.008; 

BIAsp30+Pio 
versus 

Glib+Pio, 
p=0.005 
other, NS 

BIAsp30+Ros 9.9±1.3* 9.4 -0.7 NR Raz et al., 
2003117  

Glib+Ros 10.3±1.3* 10.1 -0.2 NR 

NR NR NR NR NR NR 

Mix25  9.85±1.2* 8.5±1.3* NR NR Roach et al., 
2001116  Gly 

(maximum 
dose) 

10.07± 
1.4* 

9.4±1.8* NR NR 

p=0.001 NR NR NR NR NR 

Mix25 <9.2 7.8 NR NR Roach et al., 
1999105  BHI30/70 <9.2 8.1 NR NR 

NS NR NR NR NR NR 

Mix50 NR 7.73 NR NR Roach et al., 
199949  BHI50 NR 7.66 NR NR 

NS NR NR NR NR NR 

ILis+NPH 10.7±0.2† 8.0±0.1† -2.5±0.2† NR Ross et al., 
2001106  HI+NPH 10.6±0.2† 8.0±0.1† -2.3±0.2† NR 

NR NR NR NR NR NR 

Mix50 8.4±1.0* 7.6±1.1* -0.8±1.1* p<0.001 Schernthaner 
et al., 2004107  BHI30/70 8.4±1.0* 8.1±1.4* -0.3±1.1 p=0.034 

p=0.021 NR NR NR NR NR 

ILis+NPH 8.1±1.3* 8.1±1.4* NR NS Vignati et al., 
199750  HI+NPH 8.2±1.3* 8.1±1.4* NR NS 

p=0.648 (NS) NR NR NR NR NR 

mean±SD; †mean±SE; ‡mean (95% CI); **mean (range); ††mean (90%CI). BHI30/70=30% HI+70% NPH; BIAsp30=30% IAsp+70% PIA; Glib=glibenclamide; Glim=glimepride; Gly=glyburide; 
HI=conventional human insulin; IAsp=insulin aspart; ILis=insulin lispro; ILisMix25=biphasic insulin lispro (25% lispro, 75% neutral protamine lispro); Metf=metformin; Mix25=biphasic 
human lispro (25% lispro, 75% neutral protamine lispro); Mix50=biphasic human lispro (50% ILis, 50% neutral protamine lispro); NPH=neutral protamine Hagedorn; NPL=neutral protamine lispro; 
NR=not reported; NS=not significant; OAD=oral antidiabetic agent; PIA=protamine insulin aspart; Pio=pioglitazone; Ros=Rosiglitazone; Sfu=sulfonylurea. 
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APPENDIX 9C: HbA1c DATA IN PATIENTS WITH GESTATIONAL DM  
 HbA1c Blood Glucose, mmol/L(mg/dL) 
Study Comparators HbA1c at 

Baseline (%) 
HbA1c at 
Endpoint 

(%) 

HbA1c 
Change 

from 
Baseline 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

Fasting Pre-
prandial 

1-Hour 
Post-

prandial 

2-Hour 
Post-

prandial 

p-value 
between 

Treatments 

ILis 5.47±0.09† 5.12±0.11† 0.35 NR Jovanovic et 
al., 200052  

HI 5.24±0.09† 5.16±0.12† 0.07 NR 

p=0.7508 
and 0.0018 

for final and 
change 
values 

respectively 

NR NR NR NR NR 

ILis 5.5±0.2 5.2±0.4 -0.3±0.3 NR Mecacci et al., 
200353  HI 5.4±0.2 5.1±0.3 -0.3±0.1 NR 

NS NR NR NR NR NR 

†mean±SE. DM=diabetes mellitus; HbA1c=glycosylated hemoglobin; HI=conventional human insulin, ILis=insulin lispro, NR=not reported; NS=not significant.  
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APPENDIX 10: FUNNEL PLOTS 
Figure 1:  Funnel plot of all RCTs that examined the use of ILis versus HI for the treatment of type 1 DM in 

adult patients – A1c, WMD 

 
 
A1c=glycosylated hemoglobin; DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials; 
SE=standard error; WMD=weighted mean difference. 
 

Figure 2:  Funnel plot of all RCTs that examined the use of ILis versus HI for the treatment of type 1 DM in 
adult patients – A1c, WMD   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A1c=glycosylated hemoglobin; DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials; 
SE=standard error; WMD=weighted mean difference. 
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Figure 3:  Funnel plot of all RCTs that examined the use of ILis versus HI for the treatment of type 1 DM in 
adult patients – Severe hypoglycemia, RR   

 

DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials; RR=relative risk; SE=standard error; 
WMD=weighted mean difference. 
 

Figure 4:  Funnel plot of all RCTs that examined the use of ILis versus HI for the treatment of type 1 DM in 
adult patients – Overall hypoglycemia, rate ratio 

 

DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials. 



Rapid-Acting Insulin Analogues for the Treatment of Diabetes Mellitus:  
Meta-analyses of Clinical Outcomes. Update of CADTH Technology Report No. 87.  

128

Figure 5:  Funnel plot of all RCTs that examined the use of ILis versus HI for the treatment of type 1 DM in 
adult patients, overall hypoglycemia, rate ratio 

 
DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials. 
 

Figure 6:  Funnel plot of all RCTs that examined the use of ILis versus HI for the treatment of type 1 DM in 
adult patients – Weight gain 

 

DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials; SE=standard error; WMD=weighted 
mean difference.  
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Figure 7: Funnel plot of all RCTs that examined the use of ILis or ILis mix versus HI for the treatment of type 
2 DM in adult patients – A1c, WMD 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A1c=glycosylated hemoglobin; DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials; 
SE=standard error; WMD=weighted mean difference. 
 

Figure 8: Funnel plot of all RCTs that examined the use of IAsp versus HI for the treatment of type 2 DM – 
A1c, WMD 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A1c=glycosylated hemoglobin; DM=diabetes mellitus; HI=human insulin; IAsp=insulin aspart; RCTs=randomized control trials; 
SE=standard error; WMD=weighted mean difference.  
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Figure 9: Funnel plot of all RCTs that examined the use of ILis or ILis mix versus HI or HI mix for the 
treatment of type 2 DM in adult patients – Overall hypoglycemia, rate ratio 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
DM=diabetes mellitus; HI=human insulin; ILis=insulin lispro; RCTs=randomized control trials. 
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APPENDIX 11A: HYPOGLYCEMIA IN PATIENTS WITH TYPE 1 DM 
 

Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Overall 6.4±0.2† ILis+NPH or UL 

BG<3.5 mmol/L 

NR 

5.6±0.2† 

Episodes/patient
/30 days 

NR NR 

Overall 7.2±0.3† 

Anderson et 
al., 199777  

HI+NPH or UL 

BG<3.5 mmol/L 

NR 

6.3±0.2† 

Episodes/patient
/30 days 

NR NR 

p<0.001 for 
both types 

Overall: sign or 
symptom 
normally 
associated with 
that state or 
with BG<3.5 
mmol/L 
Severe: external 
help required 
and episodes 
resulting in 
coma or 
requiring i.v. 
glucose or 
glucagon 
Nocturnal: NR 

ILis+basal Overall 6.2±0.5† 4.4±0.5† Episodes/patient
/30 days 

NR p<0.05 Anderson et 
al., 199745  

HI+basal Overall 7.3±0.6† 4.5±0.4† Episodes/patient
/30 days 

NR p<0.05 

NS Overall: sign or 
symptom 
normally 
associated with 
hypoglycemia 
or BG<2.0 
mmol/L 
Severe: NR 
Nocturnal: NR 

Overall 271 256 

Severe 3 0.7 

ILis +NPH 

Asymptomatic 35 27 

Episodes/patient
/30 days 

NR NS 

Overall 271 204 

Annuzi et al., 
200178  

HI+NPH 

Severe 3 1 

Episodes/patient
/30 days 

NR NS 

NS Overall: 
presence of 
hypoglycemic 
signs/symptom
s and/or BG<3.3 
mmol/L 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Asymptomatic 35 22 Severe: 
requiring 
external help or 
resulting in 
coma  
Nocturnal: NR 

Minor 26.4 IAsp+NPH 

Major 

NR 

0.2 

Episodes/patient
/year 

NR NR 

Minor 26 ILis+NPH 
Major 

NR 
0.2 

Episodes/patient
/year 

NR NR 

Minor 31.8 

Arslanian et 
al., 200554  
(Poster) 

HI+NPH 
Major 

NR 
0.3 

Episodes/patient
/year 

NR NR 

NS for all Minor: 
confirmed by 
BG<50 mg/dL 
Severe: NR 
Nocturnal: NR 

IAsp+basal Overall NR 14 (74%)  # of patients NR NR Bode et al., 
200171  

HI+basal Overall NR 6 (60%) # of patients NR NR 

NR Overall: BG<2.5 
mmol/L (45 
mg/dL) without 
an appropriate 
explanation, 
e.g., delaying a 
meal after 
taking a bolus 
dose 
Severe: NR 
Nocturnal: NR 

Overall 6.7±5.4* 

BG<50 mg/dL 3.7±3.6* 

IAsp+basal 

Nocturnal 

NR 

0.5±0.83* 

Episodes/patient
/30 days 

NR NR 

Overall 10.5±8.1* 

Bode et al., 
200269  

ILis+basal 

BG<50 mg/dL 

NR 

4.4±4.7* 

Episodes/patient
/30 days 

NR NR 

IAsp versus 
HI, p=0.034 
for overall, 

p=0.004 for 
nocturnal. 
IAsp versus 

ILis, p=0.044 
for overall 

Overall (Minor): 
having a 
hypoglycemic 
symptom (e.g., 
palpitations, 
tiredness, 
sweating, 
strong hunger, 
dizziness, 
tremor) 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Nocturnal 0.6±0.61* 

Overall 10.5±8.9* 

BG<50 mg/dL 4.8±4.2* 

HI+basal 

Nocturnal 

NR 

0.9±0.97* 

Episodes/patient
/30 days 

NR NR 

confirmed by 
BG meter 
reading <50 
mg/dL and 
could deal with 
the episode on 
their own 
Severe (Major): 
BG meter 
reading <50 
mg/dL and an 
event 
associated with 
severe central 
nervous system 
dysfunction 
that required 
administration 
of parenteral 
glucose or 
glucagon or 
patient could 
not deal with it 
on their own 
Nocturnal: NR 

Mild 8.1±0.8† ILis+NPH 

Severe 

NR 

0 

Episodes/patient
/30 days 

NR NR Ciofetta et 
al., 199980 

ILis/NPH +NPH Mild NR 5.2±1.2† Episodes/patient NR NR 

ILis+NPH 
versus 

NI+NPH, 
p<0.05 for 

mild. 
ILis+NPH 

versus 
ILis/NPH+NP

H, NS for 

Overall: any 
self-treated 
episode, BG≤3.9 
mmol/L 
Severe: coma or 
neuroglycopeni
a requiring 
assistance from 
third party, 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Severe 0 /30 days 

Mild 4±0.5† HI+NPH 

Severe 

NR 

0 

Episodes/patient
/30 days 

NR   

mild with or without 
the need for i.v. 
glucose or 
glucagon or 
emergency 
hospitalization 
Nocturnal: NR 

IAsp+basal Overall  NR 143 NR NR Danne et 
al.,200555  
[Abstract] 

HI+basal Overall  NR 142 
Episodes/year 

NR NR 
NS NR 

Overall 14.7±11.9* ILis (before 
meal)+basal Severe  

NR 

2 patients 

Episodes/patient
/30 days 

NR NR 

Overall 13.6±9.3* ILis (after 
meal)+basal Severe  

NR 

3 patients 

Episodes/patient
/30 days 

NR NR 

Overall 13.8±9.8* 

Deeb et al., 
200160 

HI (before 
meal)+basal 

Severe  

NR 

6 patients 

Episodes/patient
/30 days 

NR NR 

NS for all NR 

Overall 5.3±4.8* versus 
4.0±3.4* 

BG: 3.3 to 2.8 
mmol/L 

3.2±3.0* versus 
2.6±2.1* 

BG: 2.7 to 2.3 
mmol/L 

1.5±1.1* versus 
1.0±0.7* 

ILis+2x NPH 
versus HI+2x NPH  

BG <2.2 mmol/L 

NR 

0.6±0.7* versus 
0.4±0.7* 

Episodes/patient
/30 days 

NR NR 

Overall 3.65±2.9* 
versus 

3.39±2.9* 

Del Sindaco 
et al.,1998102 

ILis+4x NPH 
versus HI+2x NPH  

BG: 3.3 to 2.8 
mmol/L 

NR 

2.18±1.6* versus 
1.93±1.6* 

Episodes/patient
/30 days 

NR NR 

p<0.05 
versus HI 

NR 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

BG: 2.7 to 2.3 
mmol/L 

0.99±1.2* 
versus 

0.97±0.8* 
BG <2.2 mmol/L 0.5±0.8* versus 

0.5±0.8* 

Overall 4.4±3.8* versus 
11±4.8* 

BG: 3.3 to 2.8 
mmol/L 

3.1±2.4* versus 
6.5±4.1* 

BG: 2.7 to 2.3 
mmol/L 

1.4±1.3* versus 
3.4±2.4* 

ILis+4x NPH 
versus HI+4x 

NPH  

BG<2.2 mmol/L 

NR 

0.6±0.3* versus 
1.1±0.7* 

Episodes/patient
/30 days 

NR NR 

Overall 13.47 

BG<3 mmol/L 6.55 
Severe 0.032 

Nocturnal 1.03 

ILis+NPH 

BG<3 mmol/L 

NR 

0.62 

Episodes/patient
/3 months 

NR NR 

Overall 10.77 
BG< 3 mmol/L 6.83 

Severe 0.065 

Fairchild et 
al., 200028 

HI+NPH 

Nocturnal 

NR 

0.93 

Episodes/patient
/3 months 

  NR 

NS Overall: Include 
all episodes. 
Hypoglycemic 
episode was 
defined as any 
time a patient 
felt (or another 
person 
observed) that 
he or she was 
experiencing a 
sign/symptom 
that would be 
associated with 
hypoglycemia 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

BG<3 mmol/L 0.62 (where possible, 
confirmed by 
BG<4.0mmol/L) 
or any 
asymptomatic 
BG 
measurement 
<3.0 mmol/L. 
Severe: 
Episodes 
associated with 
convulsion or 
coma 
Nocturnal: 
Episodes 
happened at 
24:00 to 06:00 

Overall 1,156 
Mild 1,101 

Severe 55 
Severe 

Nocturnal 
25 

Severe Morning 13 
Severe 

Afternoon 
4 

ILis+NPH 

Severe Evening  

NR 

13 

Episodes NR NR 

Overall 1,115 
Mild 1,031 

Severe 84 
Severe 

Nocturnal 
47 

Ferguson et 
al.,200181  

HI+NPH 

Severe Morning 

NR 

11 

Episodes NR NR 

NR Overall: 
symptoms 
associated with 
hypoglycemia 
or BG≤3.5 
mmol/L (65 
mg/dL) 
Severe: 
episodes that 
required third-
party assistance 
to facilitate 
recovery 
Nocturnal: NR 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Severe 
Afternoon 

9 

Severe Evening  17 
Overall 6.25±1† 

Nocturnal  0.25 
Morning 1.25±0.5† 

ILis+NPH 

Afternoon  

NR 

3.5±0.75† 

Episodes/patient
/30 days 

NR NR 

Overall 6.75±1.25† 

Nocturnal  0.25 

Morning 1±0.25† 

Ford-Adams 
et al., 200361 

HI+NPH 

Afternoon  

NR 

4±0.75† 

Episodes/patient
/30 days 

NR NR 

NS Overall: grade 1, 
extra 
carbohydrate; 
grade 2, 
carbohydrate 
administered by 
another person; 
grade 3, 
hypoglycemia 
requiring 
glucagon or 
hypostop; grade 
4, convulsion 
Severe: NR 
Nocturnal: NR 

Overall 2.6±3.0*  

Nocturnal 0.7±1.6* 

Morning 2.8±3.7* 

ILis+basal 

Severe 

NR 

3 episodes in 2 
of 92 patients 

Episodes/patient
/30 days 

NR NR 

Overall 3.1±4.4*  

Nocturnal 1.8±3.1* 

Morning 2.2±3.0* 

Gale, 200073 

HI+basal 

Severe 

NR 

10 episodes in 
6 of 89 

patients 

Episodes/patient
/30 days 

NR NR 

NS for 
overall, 

p<0.001 for 
nocturnal, 

p=0.029 for 
morning, NS 

for severe 

Overall: 
symptoms 
experienced by 
patients, signs 
noted by an 
observer, or BG 
<2.5 mmol/L 
Severe: coma 
and/or 
requirement for 
IM glucagon or 
i.v. glucose 
Nocturnal: NR 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

ILis+NPH or UL Overall  3.7±0.8†  13.3±4.3† Episodes 
/patient/12 

months 

NR NR Garg et al., 
199682 

HI+NPH or UL Overall 5.3±1.0† 17.7±4.0† Episodes 
/patient/12 

months 

NR NR 

NS Overall: patient 
experiencing or 
another person 
observing signs 
or symptoms of 
hypoglycemia, 
or BG <2.0 
mmol/L. For the 
7 new onset 
subjects, BG 
<3.5 mmol/L 
was also 
considered as 
hypoglycemia 
Severe: any 
time help was 
needed from 
another person 
and included 
episodes in 
which i.v. 
dextrose or IM 
glucagon was 
necessary 
Nocturnal: NR 

ILis+basal Severe  NR 0 Episodes NR NR Hedman et 
al., 200488 HI+basal Severe NR 0 Episodes NR NR 

NR NR 

Overall 1,658 Episodes/8 
months 

Severe 21 in 5 patients Episodes/4 
months 

Heller et 
al.,199993  

ILis+NPH 

Nocturnal 

NR 

52 (period 1, 4 
months) 

  

NR NR p=0.001 for 
nocturnal at 
period 1 only 

Overall (Minor): 
patients could 
deal with 
episode 
themselves 
Severe (Major): 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Overall 1,858 Episodes/8 
months 

Severe 16 in 7 patients Episodes/4 
months 

HI+NPH 

Nocturnal 

NR 

181 (period 1, 4 
months) 

  

NR NR patients 
required help 
from another 
person by 
administration 
of oral glucose, 
i.v. glucose or 
glucagon 
treatment 
Nocturnal: 
between 24:00 
and 06:00 

Minor 35.8 

Major all 0.85 

Major night 0.8 

IAsp+NPH 

Major day 

NR 

0.86 

Episodes/patient
/year 

NR NR 

Minor 38.2 

Major all 1.12 

Major night 2.7 

Heller et al., 
2004 
70  

HI+NPH 

Major day 

NR 

0.58 

Episodes/patient
/year 

NR NR 

p=0.048 for 
minor, 

p=0.001 for 
night 

Overall: as 
symptoms or 
signs 
experienced by 
patient or 
observed by 
another person, 
or BG <3.0 
mmol/L 
Severe: patient 
requiring 
assistance from 
another person 
Nocturnal: 
between 24:00 
and 06:00 

Overall 4.02±4.5* 

Nocturnal 1.0±1.9* 

Morning 4.4±5.8* 

Holcombe et 
al., 200262 

ILis+NPH 

Afternoon 

NR 

6.2±7.2* 

Episodes/patient
/30 days 

NR NR p=0.023 for 
overall, 

p<0.001 for 
nocturnal 

Overall: any 
experience of 
(or observed to 
have) 
symptoms 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Evening 5.0±6.4* 

Severe 6 in 5 patients Episodes 

Overall 4.37±4.5* 

Nocturnal 1.7±2.6* 

Morning 4.2±5.2* 

Afternoon 6.7±8.1* 

Evening 5.4±6.0* 

Episodes/patient
/30 days 

HI+NPH 

Severe 

NR 

5 in 5 patients Episodes 

NR NR 

associated with 
hypoglycemia, 
or BG<3.0 
mmol/L 
Severe: needing 
assistance or 
requiring 
glucose or 
glucagon 
injection 
Nocturnal: NR 

Overall 2,249 

Severe 36 

Nocturnal 176 

Morning 783 

Afternoon 720 

ILis +NPH 

Evening 

[5.7±5.8* 
episodes/patie

nt/30 days] 

546 

Episodes NR NR 

Overall 2,344 

Severe 58 

Nocturnal 312 

Morning 612 

Afternoon 790 

Holleman et 
al.,199783  

HI+NPH 

Evening 

[5.7±5.8* 
episodes/patie

nt/30 days] 

604 

Episodes NR NR 

p=0.037 for 
severe, 

p<0.001 for 
nocturnal, 

p=0.015 for 
morning 

Overall: BG‹3 
mmol/L 
Severe: an 
episode where 
the patient 
could not self-
treat and/or 
received i.v. 
glucose or 
glucagon 
and/or 
experienced 
coma 
Nocturnal: NR 

Overall 567 IAsp+NPH  

Major 

NR 

20 events in 16 
patients 

Episodes NR NR Home et al., 
199867  

HI+NPH   Overall NR 615 Episodes NR NR 

NS for 
overall, 

p<0.002 for 
major 

Overall: an 
event dealt 
with by patient 
Severe: 
requiring help 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Major 44 events in 24 
patients  

from a third 
party 
Nocturnal: NR 

Minor 563 (80) 

Major all 111 (16) 

IAsp+NPH 

Major Nocturnal 

NR 

54 (7.6) 

# patients (% 
patients) 

NR NR 

Minor 270 (75) 

Major all 65 (18) 

Home et al., 
200096  [Bott, 
2003] 

HI+NPH 

Major Nocturnal 

NR 

39 (10.9) 

# patients (%  
patients) 

NR  NR 

NS for minor 
and major, 
p<0.05 for 

major night 
grade B 

Overall (Minor): 
symptomatic 
events dealt 
with by patient 
Severe (Major): 
major grade A 
as requiring 
third-party 
help; major 
grade B as 
requiring 
parenteral 
glucose or 
glucagon 
Nocturnal: NR 

Minor 563 (80) 488 (86) 

Major all 111 (16) 162 (29) 

IAsp+NPH  

Major Nocturnal 54 (7.6) 86 (15) 

# patients (%) NR NR 

Minor 270 (75) 153 (82) 

Major all 65 (18) 58 (31) 

Home, 
2006100  
[Extension 
study of 
Home et al.,  
2000] 

HI+NPH  

Nocturnal 39 (10.9) 32 (17) 

# patients (%) NR NR 

p<0.05 for 
minor, NS 
for major 

and 
nocturnal 

Minor: 
managed by 
patient without 
assistance from 
others 
Major: Grade A 
as requiring 
third-party 
help; Grade B as 
requiring 
parenteral 
glucose or 
glucagon 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

IAsp+basal NR NR 542/66 (46.2) # of events / # of 
patients (% of 

patients) 

NR NR Iwamoto et 
al.,200197 

HI+basal NR NR 255/31 (50.0) # of events / # of 
patients (% of 

patients) 

NR NR 

NR Overall: 
hypoglycemic 
episodes listed 
in table with 15 
specific 
symptoms (not 
graded) 

ILis+NPH Overall NR 6.5±4.2* Frequency (no 
units given) 

NR NR Jacobs et al., 
199766  

HI +NPH Overall NR 6.7±4.6* Frequency (no 
units given) 

NR NR 

NR Overall: I, vague 
feeling, no 
action taken; II, 
extra 
carbohydrates 
required; III, 
assistance of 
another person 
necessary 

ILis+NPH Overall 4.14±0.53† 3.36±0.59†  Episodes/patient
/30 days  

-0.78 NR Jansson et al., 
199885 

HI+NPH Overall 2.70±0.45† 2.70±0.43†  Episodes/patient
/30 days  

-0.11 NR 

NR Overall: BG≤3.0 
mmol/L 
Severe: NR 
Nocturnal: NR 

ILis+basal NR NR 9.7 Episodes/patient
/30 days 

NR NR Johansson et 
al., 200089 

HI+basal NR NR 8 Episodes/patient
/30 days 

NR NR 

NS Overall: BG <3.0 
mmol/L and/or 
subjective signs 
of 
hypoglycemia 
Severe: NR 
Nocturnal: NR 

Linkeschova 
et al., 200357 

ILis Severe NR 4 (2 treated 
with i.v. 
glucose) 

# cases NR NR NR Overall: NR 
Severe: 
requiring 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

HI Severe NR 1 (treated with 
i.v. glucose) 

# cases NR NR external help 
Nocturnal: NR 

Overall  149 (94.9%); 
8,507 (102.1)  

Major 38 (24.2%) 113 
(1.4) 

Minor 148 (94.3%); 
7,197 (86.4) 

Symptoms 85 (54.1%); 
1,055 (12.7) 

IAsp+NPH 

Not classified 

NR 

19 (12.1%); 142 
(1.7) 

N (% of patients); 
events (rate 

episodes/year) 
  
  
  
  

NR NR NS 

Overall 150 (90.9%); 
9,261 (110.1)  

Major 35 (21.2%); 174 
(2.1) 

Minor 148 (89.7%); 
7,944 (94.5) 

Symptoms 85 (51.5%); 742 
(8.8) 

Mathiesen et 
al., 200729 

HI+NPH 

Not classified 

NR 

20 (12.1%); 401 
(4.8) 

N (% of patients); 
events (rate 

episodes/year) 
 

NR NR NS 

Nocturnal: 
Episodes 
between 
midnight and 
6:00.  
Major: 
Requiring third-
party assistance 
with plasma 
glucose <3.1 
mmol/L or 
reversal of 
symptoms after 
food, glucagon, 
or intravenous 
glucose during 
pregnancy  
Minor: Plasma 
glucose <3.1 
mmol/L with or 
without 
symptoms  
Symptoms only: 
No plasma 
glucose 
measured or 
plasma glucose 
>3.0 mmol/L 

Overall 7.03±0.94† 

BG<2.0 mmol/L 0.05±0.05† 

Melki et al., 
199894 

ILis+basal 

Severe  

NR 

3 episodes in 3 
patients 

Episodes/patient
/30 days 

NR NR I versus II, 
p<0.05 for 

BG<2.0 
mmol/L 

Overall: BG <3.0 
mmol/L, <2.0 
mmol/L 
Severe: 
requiring 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Overall 7.94±0.88† 

BG<2.0 mmol/L 0.47±0.19† 

HI+basal 

Severe  

NR 

7 episodes in 4 
patients 

Episodes/patient
/30 days 

NR NR external help to 
take sugar, but 
not requiring 
glucagon or 
glucose 
injection 
Nocturnal: NR 

BG<3.0 mmol/L 5.50% ILis+NPH 

Severe 

NR 

0 patients 

Rate NR NR 

BG<3.0 mmol/L 3.90% 

Persson et al., 
200265 

HI+NPH 

Severe 

NR 

2 patients 

Rate NR NR 

NR Overall: BG<3.0 
mmol/L 
Severe: coma or 
the need of 
assistance 
Nocturnal: NR 

ILis+basal Overall NR 24 Episodes  NR NR Provenzano 
et al., 200186 

HI+basal Overall NR 36 Episodes NR NR 

NR Overall: S1, 
spontaneous 
resolution of 
symptoms and 
signs; S2, 
resolution after 
glucose 
ingestion; S3, 
resolution after 
glucagon 
injection; S4, 
resolution after 
i.v. glucose; S5, 
coma 
Severe: NR 
Nocturnal: NR 

Overall 8 in 7 patients ILis+basal 

Severe 

NR 

3 in 3 patients 

Episodes NR NR Raskin et al., 
200190 

HI+basal Overall NR 11 in 7 patients Episodes NR NR 

NR Overall: patient 
experiencing or 
another person 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Severe 3 in 2 patients observing a 
sign or 
symptom 
associated with 
hyperglycemia 
or BG<3.0 
mmol/L (54 
mg/dL) 
Severe: NR 
Nocturnal: NR 

Major 0.91 IAsp+NPH 

Minor  

NR 

43.44 

Episodes/patient
/year 

NR NR 

Major 1.13 

Raskin et al., 
200098 

HI+NPH 

Minor  

NR 

45.48 

Episodes/patient
/year 

NR NR 

NR Overall (Minor): 
BG<2.5 mmol/L 
(45 mg/dl) or 
symptoms of 
hypoglycemia 
and patient 
could deal with 
the episode on 
their own 
Severe (Major): 
episode that 
required third-
party help or 
administration 
of parenteral 
glucose or 
glucagon 
Nocturnal: 
between 24:00 
and 06:00 

Recasen et ILis+NPH Overall NR 0.3 Episodes/week NR NR NR Overall (Mild): 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

al., 200368 HI+NPH Overall NR 0.8 Episodes/week NR NR symptoms or 
signs associated 
with 
hypoglycemia 
which did not 
require third-
party assistance 
Severe: those 
associated with 
neuroglycopeni
a requiring 
assistance from 
a third party 
Nocturnal: NR 

Overall 12.4±13.9* ILis+basal 

BG<2.2 mmol/L 

NR 

0.08±0.2* 

Episodes/patient
/30 days 

NR NR 

Overall 11.0±11.2* 

Renner et al., 
199991 

HI+basal 

BG<2.2 mmol/L 

NR 

0.2±0.6* 

Episodes/patient
/30 days 

NR NR 

NS Overall: BG<3.3 
mmol/L, <2.9 
mmol/L, and 
<2.2 mmol/L 
Severe: NR 
Nocturnal: NR 

Overall 71 % patients Mix50 
(a.m.)+Mix25 

(p.m.) 
Nocturnal 

NR 

1.5±2.3* Episodes/patient
/3 months 

NR NR Roach et al., 
199949 

BHI50 Overall NR 68 % patients NR NR 

NS (for % 
patients), 
p=0.127 

Overall: patient 
experiencing a 
symptom or 
another person 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

(a.m.)+BHI30/70 
(p.m.) 

Nocturnal 2.9±5.1* Episodes/patient
/3 months 

observing a 
sign associated 
with 
hypoglycemia, 
or BG<3.0 
mmol/L 
Severe: 
occurrence of 
coma or 
requirement for 
i.v. glucose, 
glucagon, or 
both 
Nocturnal: 
between 22:30 
and 07:45 

ILis+basal Overall NR 4.0±0.9† Episodes/patient
/30 days 

NR NR Schmau  et 
al., 199895 

HI+basal Overall NR 3.2±0.7† Episodes/patient
/30 days 

NR NR 

NS Overall: as 
BG<3.mmol/L 
and/or 
subjective signs 
or symptoms of 
hypoglycemia 
Severe: NR 
Nocturnal: NR 

Minor 178 (2,495) IAsp+NPH 

Major 

NR 

15 (32) 

# patients (# 
episodes) 

NR NR 

Minor 173 (2,838) 

Tamás et al., 
200199 

HI+NPH 

Major 

NR 

17 (31) 

# patients (# 
episodes) 

NR NR 

NR Overall (Minor): 
self-treated 
Severe: major 
grade A as 
requiring third-
party help; 
major grade B 
as requiring i.v. 
glucose or IM 
glucagon 
Nocturnal: NR 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

BG≤60 mg/dL 11.0±6.4*  ILis+basal 

BG≤40 mg/dL 

NR 

0.6±1.1*  

Episodes/patient
/30 days 

NR NR 

BG≤60 mg/dL 13.8±8.5*  

Tubiana-Rufi 
et al., 200464  

HI+ basal 

BG≤40 mg/dL 

NR 

1.0±1.1* 

Episodes/patient
/30 days 

NR NR 

NR Overall: BG≤60 
mg/dL, ≤40 
mg/dL, or 
events with 
ketonuria 
Severe: NR 
Nocturnal: NR 

ILis +NPH Overall NR 4.9 Episodes/patient
/30 days 

NR NR Tupola et al., 
200163 

HI +NPH Overall NR 4.4 Episodes/patient
/30 days 

NR NR 

NR Overall: signs or 
symptoms 
associated with 
hypoglycemia 
or BG<3.0 
mmol/L 
Severe: 
episodes 
resulting in 
unconsciousnes
s 
Nocturnal: 
between 23:00 
and 06:00 

Overall 4.6±3.6* 1.8±1.8* Episodes/patient
/30 days 

ILis+NPH 

Severe 12.9 13.8 % of total 

NR p<0.001 Valle et al., 
200187 

HI+NPH Overall 4.6±3.6* 1.8±1.7* Episodes/patient
/30 days 

NR p<0.001 

p<0.001 for 
severe 

Overall: BG<3.0 
mmol/L(54 
mg/dL) or signs 
or symptoms 
associated with 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

Severe 12.9 18.7 % of total hypoglycemia 
Severe: 
episodes 
requiring 
assistance from 
another person 
or 
administration 
of glucagon or 
i.v. glucose 
Nocturnal: NR 

Overall 4.6±5.5* Episodes/30 days ILis +NPH 

Severe 

6.1±6.0* 

5 # patients 

NR NR 

Overall 4.5±5.0* Episodes/30 days 

Vignati et al., 
199750  

HI +NPH 

Severe 

6.1±6.0* 

5 # patients 

NR NR 

p=0.677 (for 
epidodes/30 

days) 

Overall: BG<3.5 
mmol/L (63 
mg/dL), even if 
not associated 
with signs or 
symptoms 
Severe: NR 

Overall 12.7±1.6† 8.6±1.4† p=0.035 ILis+basal 

BG  8.4±1.3† 6.0±0.9† 

Episodes/patient
/30 days 

NR 

p=0.03 

Overall 12.7±1.6† 10.8±1.8† NS 

Zinman et al., 
199792 

HI+basal 
BG  8.4±1.3† 7.6±1.3† 

Episodes/patient
/30 days NR 

NS 

NS for 
overall 

Overall: BG<3.0 
mmol/L or 
symptoms 
associated with 
hypoglycemia 
Severe: NR 
Nocturnal: NR 

*mean±SD; †mean SE. BG=blood glucose; BHI30/70=30% HI+70% NPH; DM=diabetes mellitus; HI=regular human insulin; IAsp=insulin aspart; ILis=insulin lispro; IM=intramuscular; 
i.v.=intravenous; Mix25=biphasic human lispro (25% lispro, 75% neutral protamine lispro); Mix50=biphasic human lispro (50% ILis, 50% neutral protamine lispro); NPH=neutral protamine 
Hagedorn; NPL=neutral protamine lispro; NR=not reported; NS=not significant; UL=ultralente.
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APPENDIX 11B: HYPOGLYCEMIA IN PATIENTS WITH TYPE 2 DM 
 

Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

ILis+NPH Overall NR 0.57 Episodes/patient 
(%) 

NR 

ILis+Metf Overall NR 0.4 Episodes/patient 
(%) 

NR 

Altunas et al., 
200374 

HI+NPH Overall NR 0.009 Episodes/patient 
(%) 

NR 

0.012 for 
groups 

Overall: symptoms 
associated with 
hypoglycemia or BG<3.3 
mmol/L 
Severe: NR 
Nocturnal: NR 

Overall 3.18±0.16† Episodes/30 
days/patient 

Severe 1 (1) Patients 
(episodes) 

Symptomatic 
and BG<3.5 

mmol/L 

2,934 Episodes 

ILis 

Nocturnal 

3.13±0.20†  

0.47±0.05 Episodes/30 
days/patient  

NR 

Overall 3.43±0.19† Episodes/30 
days/patient 

Severe 4 (5) Patients 
(episodes) 

Symptomatic 
and BG<3.5 

mmol/L 

3,215 Episodes 

Anderson et al., 
1997103 

HI 

Nocturnal 

3.13±0.20†  

0.73±0.07 Episodes/30 
days/patient 

NR 

p<0.02 for 
overall; 

p=0.007 for 
symptomatic 

Overall: Asymptomatic 
hypoglycemia as no 
symptoms and BG<3.5 
mmol/L (<63 mg/dL); 
symptomatic 
hypoglycemia as 
symptoms and BG<3.5 
mmol/L (<63 mg/dL) 
Severe: patient requiring 
glucagon or i.v. glucose 
treatment 
Nocturnal: between 24:00 
and 06:00 

ILis Overall 2.1±0.3† 1.5±0.2† Episodes/30 
days/patient 

<0.05 Anderson et al., 
199745 

HI Overall 2.5±0.4†  1.6±0.3† Episodes/30 
days/patient 

<0.05 

NR Overall: sign or symptom 
normally associated with 
hypoglycemia or BG<2.0 
mmol/L 
Severe: NR 
Nocturnal: NR 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

Overall 1.17 ILis+NPH  

Nocturnal  

NR 

0.10±0.37* 

Episodes/30 
days/patient 

NR 

Overall 0.98 ILis+Sfu  

Nocturnal 

NR 

0 

Episodes/30 
days/patient 

NR 

Overall 0.75 

Bastyr et al., 
1999111 

NPH+Sfu  

Nocturnal 

NR 

0.13±0.47* 

Episodes/30 
days/patient 

NR 

ILis+NPH versus 
ILis+Sfu, 

p=0.001 for 
nocturnal; 

ILis+Sfu versus 
NPH+Sfu, 

p<0.001 for 
nocturnal 

Overall:  BG<3.0 mmol/L 
(54 mg/dL), with or 
without symptoms 
Severe: NR 
Nocturnal: NR 

ILis+Gly Overall NR 1.1±1.4* Episodes/30 
days/patient 

NR 

Metf+Gly Overall NR 0.7±1.5* Episodes/30 
days/patient 

NR 

Bastyr et al., 
2000119 

NPH+Gly Overall NR 0.6±1.3* Episodes/30 
days/patient 

NR 

NR Overall: patient 
experiencing a symptom 
associated with 
hypoglycemia or BG<3.9 
mmol/L 
Severe: NR 
Nocturnal: NR 

Major 3 (3) BIAsp30 

Minor 

NR 

35 (398) 

Patients 
(episodes) 

NR 

Major 11 (19) 

Boehm et al., 
2004108  

BHI30/70 

Minor 

NR 

41 (555) 

Patients 
(episodes) 

NR 

NR Overall (Minor): 
symptoms, if possible, 
confirmed by BG (value 
not specified) 
Severe (Major): requiring 
assistance and/or 
treatment with an i.v. 
injection of glucose or 
glucagon 
Nocturnal: NR 

IAsp Overall NR 0.4 (41) Episodes/30 
days/patient (% 

of patients) 

NR 

HI Overall NR 0.56 (41) Episodes/30 
days/patient (% 

of patients) 

NR 

Bretzel et al., 
200475  

BHI30/70 Overall NR 0.19 (30) Episodes/30 
days/patient (% 

of patients) 

NR 

IAsp versus HI, 
p=0.122; HI 

versus 
BHI30/70, 

p=0.090;  IAsp 
versus 

BHI30/70, 
p=0.827 

NR 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

ILis Overall NR 4 (6.5) Patients (% of 
patients) 

NR Forst et al., 
2003112  

Glib Overall NR 8 (13.8) Patients (% of 
patients) 

NR 

NS Overall: BG <3.0 mmol/L 
(54 mg/dL);  
Severe: requiring outside 
assistance;  
Nocturnal: NR 

IAsp NR NR NR NR NR Gallagher and 
Home, 2005109  HI NR NR NR NR NR 

NR NR 

outpatient (4 
weeks) 

0.049±0.018† Mix25 

inpatient (3 
days) 

NR 

0.241±0.053 

Episodes/30 
days/patient 

NR 

outpatient (4 
weeks) 

0.100±0.018† 

Herz et al., 
200376 

BHI30/70 

inpatient (3 
days) 

NR 

0.222±0.053 

Episodes/30 
days/patient 

NR 

NS Overall: any time a patient 
experienced or another 
person observed a patient 
experiencing a self-
assessed sign/symptom 
associated with 
hypoglycemia, or BG<3.0 
mmol/L (54 mg/dL) 
Severe: NR 
Nocturnal: NR 

outpatient (4 
weeks) 

0.7±0.2† Mix25 

inpatient (3 
days) 

NR 

0.9±0.2† 

Episodes/30 
days/patient 

NR 

outpatient (4 
weeks) 

1.2±0.3† 

Herz et al., 
2002120 

BHI30/70 

inpatient (3 
days) 

NR 

0.9±0.1† 

Episodes/30 
days/patient 

NR 

p=0.042 for 
outpatient, NS 
for inpatient 

Overall: any time a patient 
felt, or another person 
observed, that he or she 
was experiencing a 
symptom associated with 
this or any BG 
measurement <3.0 
mmol/L (54 mg/dL) 
Severe: NR 
Nocturnal: NR 

Mix25 NR 0.14±0.14† 0.31±0.21† Episodes/30 
days/patient 

NR Herz, 2002113 

Gly NR 0.01±0.01† 0.01± 0.02† Episodes/30 
days/patient 

NR 

0.028 (post-
treatment); 

0.077 

Overall: BG<3.0 mmol/L or 
any time hypoglycemic 
symptoms were 
experienced by the 
patient or observed by 
another person 
Severe: requiring 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

assistance by another 
person 
Nocturnal: NR 

BIAsp30 NR NR 56.1 % of patients 
having ≥1 
episode 

NR Iwamoto, 
200358 
[Abstract] 

BHI30/70 NR NR 57 % of patients 
having ≥1 
episode 

NR 

NR Overall: NR 
Severe (Major): requiring 
third-party assistance 
Nocturnal: NR 

Overall 20 (43%) 

Major 0 

BIAsp30+Metf 

Nocturnal 

NR 

7 (15) 

patients (% 
patients) 

NR 

Overall 13 (28%) 

Major 0 

NPH+Metf 

Nocturnal 

NR 

11 (23) 

patients (% 
patients) 

NR 

Overall 15 (32%) 

Major 0 

Kilo et al., 
2003110  

BHI30/70+ 
Metf 

Nocturnal 

NR 

11 (23) 

patients (% 
patients) 

NR 

NR Overall: symptoms of 
hypoglycemia and/or 
BG<50 mg/dL that did not 
require third-party 
assistance 
Severe (Major): BG<50 
mg/dL with severe CNS 
symptoms, requiring 
third-party assistance 
Nocturnal: between 24:00 
and 06:00 

ILis Overall NR 57 Episodes NR Laube et al., 
199648 HI Overall NR 74 Episodes NR 

NS Overall: BG<65 mg% (3.5 
mmol/L) 
Severe: 4 degrees of 
severity: 0=hypoglycemia 
without symptoms; 
degree 1=minor 
symptoms; degree 
2=moderately severe 
symptoms; degree 
3=severe impairment 
requiring outside help 
Nocturnal: NR 

Lourens et al., 
2000104  

Mix 25 NR NR 1.08±0.27†  Episodes/30 
days/patient 

NR NS Overall: BG<3.0 mmol/L or 
symptoms of 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

BHI NR NR 0.88±0.22† Episodes/30 
days/patient 

NR hypoglycemia felt by the 
patient or observed by 
another person 
Severe: NR 
Nocturnal: NR 

Overall 0.08±0.59* 0.31±1.07* 
Severe 0.01±0.09* (0.3) 0.01±0.11* (1.0) 

Mix25+Metf 

Nocturnal 0.03±0.23 (1.4) 0.01±0.11* (1.0) 

Episodes/30 
days/patient (% 

of patients) 

NR 

Overall 0.01±0.09*  0.48±1.17* 

Severe 0.00±0.00* 
(0.0) 

0.02±0.15* (1.3) 

Malone et al., 
2003115 

Glib+Metf 

Nocturnal 0 0.08±0.40* (5) 

Episodes/30 
days/patient (% 

of patients) 

NR 

NS for overall 
and  severe, 
p=0.07 for 
nocturnal  

Overall: any time a patient 
felt or another person 
observed the patient 
experiencing a sign or 
symptom of hypoglycemia 
or BG<3.5 mmol/L 
Severe: requiring 
assistance with treatment 
or BG≤2.0 mmol/L 
Nocturnal: after bedtime 
and before awakening 

Minor episodes 101 1st 4 weeks ILis Mix25 
(using pen) Minor rate  

  

0.69 last 8 weeks 
(episodes/patien

t/month) 

  

Minor episodes 79 1st 4 weeks 

Niskanin et al., 
200431 

BIAsp 30 
versus (using 

pen) 
Minor rate 

  

0.62 last 8 weeks 
(episodes/patien

t/month) 

  

NS Major: requiring third-
party assistance  
Minor: BG<2.8 mmol/L 
with or without 
symptoms of 
hypoglycemia 
Symptomatic: not 
confirmed by BG reading 

Minor IAsp+NPH 
Major 

NR Same 
(descriptive) 

NR NR 

Minor 

Raskin et al., 
199959  
[Abstract] HI+NPH 

Major 
NR Same 

(descriptive) 
NR NR 

NS NR 

Overall 5.3 BIAsp30+Ros 

Major 

NR 

0 

Episodes/year NR Raz et al., 
2003117  

Glib+Ros Overall NR 0 Episodes/year NR 

p<0.01 Overall (Minor): BG<50 
mg/dL, handled without 
assistance from others; 
symptomatic as not 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

Major 0 confirmed with BG 
measurement 
Severe (Major): requiring 
assistance from others 
and either BG<50 mg/dL 
or severe central nervous 
system symptoms 
requiring i.v. glucose or IM 
glucagon or ingestion of 
food 
Nocturnal: NR 

Major 0 
Minor 15 (47) 

Symptom  39 (171) 

BIAsp30 

Nocturnal 

NR 

(8) 

# of patients 
(episodes) 

NR 

Major 0 
Minor 11 (15) 

Symptom 32 (115) 

BIAsp30+Pio 

Nocturnal 

NR 

0 

# of patients 
(episodes) 

NR 

Major 0 
Minor 3 (3) 

Symptom 14 (42) 

Raz et al., 
2005118 

Glib+Pio 

Nocturnal 

NR 

0 

# of patients 
(episodes) 

NR 

NR Symptomatic: symptoms 
of hypoglycemia present 
but not confirmed by BG 
measurement 
Minor: BG<50 mg/dL and 
not requiring assistance 
from others 
Major: BG<50 mg/dL and 
patient required 
assistance from others or 
symptoms remitted after 
administration of i.v. 
glucose or IM glucagon or 
after food intake 

0.30±0.53 Episodes/30 
days/patient 

NR Mix25 Overall NR 

38 (44.7) No. (%) of 
patients having 

≥1 episode 

NR 

Roach et al., 
2001116  

Gly Overall NR 0.05±0.20 Episodes/30 
days/patient 

NR 

<0.0001 for 
episodes/patie

nt/30 days; 
p<0.001 for No. 

of patients 
having ≥1 
episode 

Overall: signs or any 
symptoms associated 
with hypoglycemia or 
BG<3.0 mmol/L(54 mg/dL) 
Severe: NR 
Nocturnal: NR 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

NR 9 (10.3) No. (%) of 
patients having 

≥1 episode 

NR 

Severe  1 Mix25 
Nocturnal 

NR 
13 (15) 

# of patients (% 
of patients) 

NR 

Severe  1 BHI30/70 
Nocturnal 

NR 
8 (9) 

# of patients (% 
of patients) 

NR 

NR 

Mix25 NR NR 19 (21) # (%) of patients 
having >2 

episodes/30 days 

NR 

Roach et al., 
1999105 

BHI30/70 NR NR 13 (15) No. (%) of 
patients having 
>2 episodes/30 

days 

NR 

NS 

Overall: any time a patient 
experienced a symptom or 
another person observed a 
sign associated with 
hypoglycemia or BG<3.0 
mmol/L 
Severe: NR 
Nocturnal: between the 
mean reported bedtime 
and the mean reported 
breakfast time for each 
country 

Overall (40) Mix25 

Nocturnal 

NR 

0.3±1.0* 

Episodes/30 
days/patient (% 

of patients) 

NR 

Overall (37) 

Roach et al., 
199949 

BHI30/70 

Nocturnal 

NR 

0.6±1.4* 

Episodes/30 
days/patient (% 

of patients) 

NR 

NS Overall: patient 
experiencing a symptom 
or another person 
observing a sign 
associated with 
hypoglycemia, or BG<3.0 
mmol/L 
Severe: occurrence of 
coma or requirement for 
i.v. glucose, glucagon, or 
both 
Nocturnal: between 22:30 
and 07:45 

Overall 1.8±0.3† ILis 

Nocturnal 

NR 

0.08 

Episodes/30 
days/patient 

NR Ross et al., 
2001106 

HI Overall NR 1.7±0.3† Episodes/30 NR 

p=0.057 for 
nocturnal 

Overall: BG<3 mmol/L or 
development of typical 
hypoglycemic symptoms 
Severe: an event requiring 
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Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome Unit p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments  

Definition of 
Hypoglycemia 

Nocturnal 0.16 days/patient assistance by another 
person or a coma or 
seizure 
Nocturnal: NR 

Mix25 Overall NR 14 (41.2) No. (%) of 
patients having 

≥1 episode 

NR Schernthaner 
et al., 2004107  

BHI30/70 Overall NR 10 (29.4) No. (%) of 
patients having 

≥1 episode 

NR 

NS for 
frequency 

Overall: BG<65 mg/dL or 
signs or symptoms of 
hypoglycemia felt by 
patient or observed by 
others 
Severe: BG<36 mg/dL, 
coma or treatment with 
glucagon or i.v. glucose 
Nocturnal: NR 

Overall 1.9±3.9* ILis+NPH 

Severe 

2.5±4.7* 

0 

Episodes/30 
days/patient (# 

of patients) 

NR 

Overall 1.9±3.7* 

Vignati et al., 
199750  

HI+NPH 
Severe 

2.5±4.7* 
0 

Episodes/30 
days/patient (# 

of patients) 
NR 

NS  Overall: BG<3.5 mmol/L 
(63 mg/dL), even if not 
associated with signs or 
symptoms 
Severe: NR 
Nocturnal: NR 

*mean±SD;  †mean±SE. BG=blood glucose; BHI30/70=30% HI + 70% NPH; BIAsp30=30% IAsp +70%; PIA; Glib=glibenclamide; Gly=glyburide; HI=conventional human insulin; IAsp=insulin aspart; 
IGlu=insulin glulisine; ILis=insulin lispro; IM=intramuscular; i.v.=intravenous; Metf=metformin; Mix25=biphasic human lispro (25% lispro, 75% neutral protamine lispro); NPH=neutral protamine 
Hagedorn; NPL=neutral protamine lispro; NR=not reported; NS=not significant; Ros=rosiglitazone; Sfu=sulfonylurea. 
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APPENDIX 11C: HYPOGLYCEMIA IN PATIENTS WITH GESTATIONAL DM  
 

Study Comparators Type of 
Hypoglycemia 

Hypoglycemia 
at Baseline 

Hypoglycemia 
at Endpoint 

Outcome 
Unit 

Change 
from 

Baseline 

p-value 
(endpoint 

versus 
baseline) 

p-value 
between 

Treatments 

Definition of 
Hypoglycemia 

ILis BG<55mg/mL NR 0.88±0.25† Episodes/ 
patient 

NR NR Jovanovic et 
al., 199952  

HI BG<55mg/mL NR 2.20±0.86† Episodes/ 
patient 

NR NR 

NR Overall: BG<55 mg/dL 
(3.1 mmol/L) or 
symptoms associated 
with hypoglycemia 
Severe: NR 
Nocturnal: NR 

ILis  NR NR NR NR NR Mecacci et 
al., 200353  HI  NR NR NR NR NR 

NR NR 

*mean±SD; †mean±SE. BG=blood glucose; DM=diabetes mellitus; HI=conventional human insulin; ILis=insulin lispro; NR=not reported.  
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APPENDIX 12A: BODY WEIGHT AND BMI IN PATIENTS WITH TYPE 1 DM  
Study Comparators Weight at 

Baseline 
(Kg) 

Weight at 
Endpoint (Kg) 

Weight 
Change 

from 
Baseline 

(Kg) 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

BMI at 
Baseline 
(kg/m2) 

BMI at 
Endpoint 
(kg/m2) 

BMI 
Change 

from 
Baseline 
(kg/m2) 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

ILis+NPH or UL 71.2±0.4† 71.5±0.4† NR NR Anderson et al., 
199777  HI+NPH or UL 71.2±0.4† 71.8±0.4† NR NR 

NR NR NR NR NR NR 

ILis+NPH 65.9±9.9* 66.7±10.3* p < 0.05 NR Annuzzi et al., 
200178 HI+NPH 65.9±9.9* 66.4±10.5* p < 0.05 NR 

NR NR NR NR NR NR 

ILis+basal NR 77 NR NR Gale et al., 
200073  HI+basal NR 77.2 NR NR 

p=0.305 NR NR NR NR NR 

ILis+NPH or UL 74.8±9.7* 73.0±9.5* NR NR Garg et al., 
199682  HI+NPH or UL 74.7±11.1* 75.6±10.4* NR NR 

NR NR NR NR NR NR 

ILis+NPH 74.8±11.8* 74.7±11.7* NR p=0.048 Heller et al., 
199993 HI+NPH 73.5±10.1* 75.7±10.2* NR NS 

NR NR NR NR NR NR 

ILis+NPH 75.0±12.7* 75.3±13.1* NR NR Holleman et 
al., 199783  HI+NPH 75.0±12.7* 75.8±13.0* NR NR 

p=0.03 NR NR NR NR NR 

ILis+NPH 70.7±1.6† 70.9±1.6† NR NR Jansson et al., 
199885  HI+NPH 74.2±1.7† 74.4±1.7† NR NR 

NR NR NR NR NR NR 

ILis+basal NR NR 0.04±0.29† NR Melki et al., 
199894 HI+basal NR NR 0.48±0.26† NR 

NR NR NR NR NR NR 

IAsp+NPH NR NR NR NR NR 25.6±3.6* NR 0.44 NR NR Raskin et al., 
200098 HI+NPH NR NR NR NR NR 25.7±3.2 * NR 0.48 NR NR 

ILis+basal 78.3±17.9* 79.2±17.1* NR NR Raskin et al., 
200190  HI+basal 77.3±16.7* 78.8±17.3* NR NR 

p=0.780 NR NR NR NR NR 

ILis+basal 72.7±1.8† 72.6±1.8† NR NR Zinman et al., 
199792  HI+basal 72.7±1.8† 72.8±1.8† NR NR 

NR NR NR NR NR NR 

*mean±SD; †mean±SE. BMI=body mass index; DM=diabetes mellitus; HI=conventional human insulin; IAsp=insulin aspart; ILis=insulin lispro; NPH=neutral protamine Hagedorn; NR=not reported; 
NS=not significant; UL=ultralente. 
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APPENDIX 12B: BODY WEIGHT AND BMI IN PATIENTS WITH TYPE 2 DM  
 

Study Comparators Weight at 
Baseline 

(Kg) 

Weight at 
Endpoint 

(Kg) 

Weight 
Change 

from 
Baseline 

(Kg) 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

BMI at 
Baseline 
(kg/m2) 

BMI at 
Endpoint 
(Kg/m2) 

BMI 
Change 

from 
Baseline 
(Kg/m2) 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

ILis+NPH 31.2±7.8† 32.6±2.7† NR NR NR 

ILis+Metf 31.8±2.7† 31.0±7.0† NR NR NR 

Altuntas et al., 
200374  

HI+NPH 

NR NR NR NR NR 

31.3±3.8† 32.6±3.4† NR NR NR 
ILis+NPH 80.2±0.5† 80.9±0.5† NR Anderson et al., 

1997103 HI+NPH 80.2±0.5† 81.2±0.5† NR 

NR p=0.10 NR NR NR NR NR 

ILis+NPH 84.15 NR 1.54±3.05* NR 29.84 NR 0.52±1.10* NR 

ILis+Sfu 80.53 NR 0.57±2.23* NR 29.16 NR 0.46±1.04* NR 

Bastyr et al., 
1999111 

NPH+Sfu 79.4 NR 0.21±0.80* NR 

p=0.02 
(ILis+NPH 

versus 
NPH+Sfu) 

p=0.04 
(ILis+Sfu 

versus 
NPH+Sfu)  

28.71 NR 0.21±0.80* NR 

ILis+Sfu versus 
NPH+Sfu 
p=0.031  

ILis+NPH 
versus 

NPH+Sfu 
p=0.007 

ILis+Gly 87.7 NR 3.4±2.9*   

Metf+Gly 82.6 NR 0.4±2.2*   

Bastyr et al., 
2000119 

NPH+Gly 82.8 NR 2.3±2.4*   

p<0.001 for 
ILis or NPH 

versus 
Metf; 

p=0.05 for 
ILis versus 

NPH 

NR NR NR NR NR 

BIAsp30 NR NR 0.05±0.81† NR Boehm et al., 
2004108 BHI30/70 NR NR 2.0±0.69† NR 

p=0.07 NR NR NR NR NR 

ILis 87.2±12.3* 86.5±12.2* NR NR Forst et al., 
2003112 Glib 84.1±13.7* 84.4±13.3* NR NR 

P=0.306 NR NR NR NR NR 

Herz et al., Mix25 78.65±11.5* 79.70±1.47† 1.02±0.35† NR p=0.151 at NR NR NR NR NR 
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Study Comparators Weight at 
Baseline 

(Kg) 

Weight at 
Endpoint 

(Kg) 

Weight 
Change 

from 
Baseline 

(Kg) 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

BMI at 
Baseline 
(kg/m2) 

BMI at 
Endpoint 
(Kg/m2) 

BMI 
Change 

from 
Baseline 
(Kg/m2) 

p-value 
Endpoint 

versus 
Baseline 

p-value 
between 

Treatments 

2002113 Gly 77.34±12.0* 76.61±1.55† -0.85±0.18† NR end point; 
p<0.001 for 

change 
from 

baseline 
BIAsp30+Metf    NR NR 0.7 NR 

NPH+Metf   NR NR 0.1 NR 
Kilo et al., 2003110  

BHI30/70+Metf  NR NR 1 NR 

p=0.251 
between 

treatments 

NR NR NR NR NR 

Mix25 NR 79.0±2.44† NR NR Lourens et al., 
2000104 BHI30/70 NR 78.4±2.41† NR NR 

NS NR NR NR NR NR 

Mix25+Metf 83.0±15.2* 84.0±15* 0.8±3.4* NR Malone et al., 
2003115 Glib+Metf 81.7±15.7* 82.2±15.4* 0.3±2.8* NR 

p=0.330 NR NR NR NR NR 

BIAsp30 NR NR 2.2 NR 
BIAsp30+Pio NR NR 4 NR 

Raz et al., 2005118 

Glib+Pio NR NR 2.2 NR 

NR NR NR NR NR NR 

BIAsp30+Ros NR NR 0.23 NR Raz et al., 2003117  

Glib+Ros NR NR 0.03 NR 

NR NR NR NR NR NR 

Mix25  74.1±12.4* NR 1.32±2.4* p<0.001  Roach et al., 
2001116 Gly (maximum 

dose) 
75.8±11.4* NR -0.70±2.6* p=0.014 

p<0.001 for 
change  

NR NR NR NR NR 

ILis+NPH 79±2† 84±2† NR NR Ross et al., 
2001106 

HI+NPH 77±2† 81±2† NR NR 

NR NR NR NR NR NR 

*mean±SD; †mean±SE. BHI30/70=30% HI+70% NPH; BIAsp30=30% IAsp+70% PIA; BMI=body mass index; DM=diabetes mellitus; Glib=glibenclamide; Gly=glyburide; HI=conventional human 
insulin; ILis=insulin lispro; Metf=metformin; Mix25=biphasic human lispro (25% lispro, 75% neutral protamine lispro); NPH=neutral protamine Hagedorn; NPL=neutral protamine lispro; NR=not 
reported; PIA=protamine insulin aspart; Pio=pioglitazone; Ros=Rosiglitazone; Sfu=sulfonylurea; NS=not significant. 

 
 
 
 



Rapid-Acting Insulin Analogues for the Treatment of Diabetes Mellitus:  
Meta-analyses of Clinical Outcomes. Update of CADTH Technology Report No. 87.  

162

APPENDIX 12C: WEIGHT IN PATIENT WITH GESTATIONAL DM  
 

Study Trial 
Type 

Treatment 
Arm 
Number 

Treatment 
Arm 

No. of 
Patients 
at 
Baseline 

Weight at 
Baseline (Kg) 

Treatment 
Duration 

Weight at End 
(kg) of 
Treatment 

Weight 
(change from 
baseline) at 
End of 
Treatment 
(kg)  

p-value (post-
treatment 
versus 
baseline) 

p-value 
(analogue 
versus control) 

Mecacci et 
al., 200353 

 I ILis 25 61.4 (55 to 78)* As early as 
16-week 
gestation to 
38-week 
gestation 

NR 10.9 (7 to 17)* NR 

  II HI 24 60.5 (50 to 79)* As above NR 11.1 (8 to 14)* NR 

p=NS 

*Median (range). DM=diabetes mellitus; HI=conventional human insulin; ILis=insulin lispro; NR=not reported; NS=not significant.  
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APPENDIX 13: DKA IN PATIENTS WITH TYPE 1 DM 
 

DKA 
Basal Level Post-treatment Study Comparators 

Total Number 
of Patients  

Number of Patients with 
DKA 

Number of Patients with 
DKA 

ILis+basal 12 NR 0 Hedman et al., 
200188 HI+basal 12 NR 0 

IAsp+basal 143 NR 1 Iwamoto et al., 
200197 HI+basal 62 NR 0 

ILis+NPH 41 NR 1 Johansson et al., 
200089 HI+NPH 41 NR 0 

ILis+basal 58 NR 1 Raskin et al., 
200190 HI+basal 58 NR 0 

ILis+basal 113 NR 5 Renner et al., 
199991 HI+basal 113 NR 4 

ILis+basal 27 NR 0 Tubiana-Rufi et 
al., 200464 HI+basal 27 NR 2 

DKA=diabetic ketoacidosis; HI=conventional human insulin; IAsp=insulin aspart; ILis=insulin lispro; NPH=neutral protamine Hagedorn; 
NR=not reported. 
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APPENDIX 14A: QoL DATA IN PATIENTS WITH TYPE 1 DM  
 

DTSQ WBQ Study Treatment 
Total 

(scale) 
Satisfaction 

(scale) 
Convenience 

(scale) 
Flexibility 

(scale) 
Willingness 
to Continue 

(scale) 

Total Depression Anxiety Energy Positive 
Well-
Being 

Others 

ILis+NPH  4.80±0.23* 
p<0.001 
(0 to 6) 

4.53±0.20* 
p<0.001 
(0 to 6) 

4.33±0.20* 
p<0.001 
(0 to 6) 

5.0±0.27* 
p<0.001 
(0 to 6) 

NR NR NR NR NR NR Annuzzi et 
al., 200178  

HI+NPH  4.20±0.20* 
(0 to 6) 

3.40±0.17* 
(0 to 6) 

3.53±0.17* 
(0 to 6) 

4.13±0.16* 
(0 to 6) 

NR NR NR NR NR NR 

IAsp+NPH 32.0±0.30† 

p<0.001 

(0 to 36) 

4.88±0.09† 
p<0.001 
(0 to 6) 

4.96±0.09† 
p<0.01 
(0 to 6) 

5.18±0.08† 

p<0.0001 
(0 to 6) 

5.43±0.08† 

p<0.0001 
(0 to 6) 

NR NR NR NR NR NR Bott et al., 
200372 
(combined 
with Home 
et al.96) 

HI+NPH 29.70±0.40† 

(0 to 36) 
4.73±0.12† 

(0 to 6) 
4.75±0.12† 

(0 to 6) 
4.80±0.10† 

(0 to 6) 
4.98±0.10† 

(0 to 6) 
NR NR NR NR NR NR 

IAsp+basal Positive for 
IAsp 

NR NR NR Satisfied to 
continue with 
IAsp 
(p=0.045) 

NR NR NR NR NR NR Danne et 
al., 200555 
(Abstract) 

HI+basal  NR NR NR  NR NR NR NR NR NR 
ILis+NPH No 

improvement
s despite 
lower 
incidence of 
severe 
hypoglycemia 

NR NR NR NR NR NR NR NR NR NR Ferguson et 
al., 200181 

HI+NPH  NR NR NR NR NR NR NR NR NR NR 
ILis+NPH NSD between 

treatments 
NR NR NR NR NSD 

between 
treatments 

NR NR NR NR NR Gale, 200073 

HI+NPH       NR NR NR NR NR 
Holleman et 
al., 199783 

ILis+NPH NR NR General: 86% easier versus 2% 
more difficult, p<0.0001 
Timing of meals: 70% versus 
3%, p<0.0001 
Physical planning: 51% versus 
9%, p<0.0001 

72% 
(0 to 100) 

NR NR NR NR NR NR 



Rapid-Acting Insulin Analogues for the Treatment of Diabetes Mellitus:  
Meta-analyses of Clinical Outcomes. Update of CADTH Technology Report No. 87.  

165 

DTSQ WBQ Study Treatment 
Total 

(scale) 
Satisfaction 

(scale) 
Convenience 

(scale) 
Flexibility 

(scale) 
Willingness 
to Continue 

(scale) 

Total Depression Anxiety Energy Positive 
Well-
Being 

Others 

Social activities: 60% versus 
8%, p<0.0001 
(0 to 100) 

 HI+NPH NR NR    NR NR NR NR NR NR 
ILis+basal MD: 2.89,  

p=0.001 
(0 to 36) 

NR MD: 0.71, 
p=0.001 
(0 to 6) 

NR 83% 
(0 to 100) 

MD: 4.50, 
p=0.002 
(0 to 66) 

MD: -1.20, 
p=0.006 
(0 to 18) 

MD: 
-1.50, 
p=0.001 
(0 to 18) 

MD: 
0.72, 
p=0.001 
(0 to 12) 

MD: 
0.36, 
NSD 
(0 to 18) 

NR Janes et al., 
199756 

HI+basal  NR NR NR NR       
ILis+NPH NR Change from 

baseline: 
0.91±0.64 
(0 to 6) 

NR NR NR NR NR NR NR NR NR Jansson et 
al., 199885 

HI+NPH NR Change from 
baseline: 
-5.45±1.45, 
p<0.001 
(0 to 6) 

NR NR NR NR NR NR NR NR NR 

ILis+basal 29.8±6.7* 
(0 to 36) 
NSD 

NR NR NR NR 52.5±7.1* 
NSD 
(0 to 66) 

3.0±1.9* 
NSD 
(0 to 18) 
 

2.7±2.2* 
NSD 
(0 to 18) 

8.8±1.9* 
NSD 
(0 to 12) 

13.4±3.2* 
NSD 
(0 to 18) 

NR Johansson 
et al., 
200089 

HI+basal 28.8±5.2* 
(0 to 36) 

NR NR NR NR 47.9±10.1* 
(0 to 66) 

3.3±2.4* 
(0 to 18) 

3.0±2.7* 
(0 to 18) 

8.6±1.8* 
(0 to 12) 

13.0±3.1* 
(0 to 18) 

NR 

Kotsanos et 
al., 199747 

ILis+NPH or 
UL 

NR Change from 
baseline: 
4.7±21.9* 
p<0.001 

NR Change 
from 
baseline: 
3.1±16.1* 
p=0.001 

NR NR NR Chan
ge 
from 
baseli
ne: 
1.2±14
.6* 
NSD 

Chan
ge 
from 
baseli
ne: 
-1.0±1
6.1* 
NSD 

NR NR 
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DTSQ WBQ Study Treatment 
Total 

(scale) 
Satisfaction 

(scale) 
Convenience 

(scale) 
Flexibility 

(scale) 
Willingness 
to Continue 

(scale) 

Total Depression Anxiety Energy Positive 
Well-
Being 

Others 

HI+NPH or 
UL 

NR 0.4±22.0* NR 0.8±15.8* NR NR NR 1.0±14
.4* 

-1.8±1
5* 

NR NR 

ILis+basal NSD between 
treatments 

NR NR NR NR NR NR NR NR NR NR Linkeschova 
et al., 200357 

HI+basal (?)  NR NR NR NR NR NR NR NR NR NR 
ILis+basal 95% 

(0 to 100) 
89% to 92% 
(0 to 100) 

84.2% 
(0 to 100) 

84% to 87% 
(0 to 100) 

94.7% 
(0 to 100) 

NR NR NR NR NR NR Melki et al., 
199894 

HI+basal 5% 
(0 to 100) 

5.3% 
(0 to 100) 

5.3% 
(0 to 100) 

5% to 8% 
(0 to 100) 

5.3% 
(0 to 100) 

NR NR NR NR NR NR 

Renner et 
al., 199991 

ILis+basal 35.16±4.25* 
p<0.001 
(0 to 48) 

NR NR NR NR NR NR NR NR NR NR 

 HI+basal 32.36±5.87* 
(0 to 48) 

NR NR NR NR NR NR NR NR NR NR 

ILis+basal NR NSD, though 
all patients 
decided to 
continue 
therapy with 
ILis, probably 
owing to 
greater 
flexibility 

NR NR NR NR NR NR NR NR NR Schmauß et 
al., 199895 

HI+basal NR  NR NR NR NR NR NR NR NR NR 
IAsp+NPH NSD between 

treatments 
NR NR More 

flexible 
(mean 
difference): 
0.26; 95% CI, 
0.04 to 0.47, 
p=0.022) 

NR NR NR NR NR NR NR Tamás et 
al., 200199 

HI+NPH  NR NR  NR NR NR NR NR NR NR 
Tubiana-
Rufi et al., 
200464 

ILis+basal NR NR 70% found 
easier in daily 
life 

NR 74% 
(0 to 100) 
p=0.01 

NR NR NR NR NR NR 
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DTSQ WBQ Study Treatment 
Total 

(scale) 
Satisfaction 

(scale) 
Convenience 

(scale) 
Flexibility 

(scale) 
Willingness 
to Continue 

(scale) 

Total Depression Anxiety Energy Positive 
Well-
Being 

Others 

(0 to 100) 
p=0.02 

HI+basal NR NR 26% 
(0 to 100) 

NR  NR NR NR NR NR NR 

ILis+NPH NR NR NR NR 82% 
(0 to 100) 
because of 
convenience 

NR NR NR NR NR NR Tupola et 
al., 200163 

HI+NPH NR NR NR NR  NR NR NR NR NR NR 

*mean±SD; †mean±SE. DTSQ=Diabetes Treatment Satisfaction Questionnaire; HI=conventional human insulin; IAsp=insulin aspart; ILis=insulin lispro; MD=mean difference; NPH=neutral 
protamine Hagedorn; NR=not reported; NSD=no significant difference; QoL=quality of life; UL=ultralente; WBQ=Well-Being Questionnaire. 
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APPENDIX 14B: QoL DATA IN PATIENTS WITH TYPE 2 DM  
DTSQ WBQ Study Treatment 

Total 
(scale) 

Satisfaction 
(scale) 

Convenience 
(scale) 

Flexibility 
(scale) 

Willingness 
to 

Continue 
(scale) 

Total Depression Anxiety Energy Positive 
Well-
Being 

Others 

ILis+Gly 30.45±5.34* 
(0 to 36) 
NSD 

NR NR NR NR NR NR NR NR NR NR 

Metf+Gly 31.87±5.45* 
(0 to 36) 
NSD 

NR NR NR NR NR NR NR NR NR NR 

Bastyr et 
al., 2000119 

NPH+Gly 31.25±6.56* 
(0 to 36) 
NSD 

NR NR NR NR NR NR NR NR NR NR 

Mix25 NR 4.35, p=0.014 
(0 to 5) 

NR NR 92%, 
p=0.041 
(0 to 100) 

NR NR NR NR NR NR Herz et al., 
2002113 

Gly NR 3.98 
(0 to 5) 

NR NR 79% 
(0 to 100) 

NR NR NR NR NR NR 

ILis+NPH or UL NR Change from 
baseline: 
10.9±22.6* 
NSD 

NR Change 
from 
baseline: 
1.0±16.5* 
NSD 

NR NR NR Change 
from 
baseline: 
1.8±15.5* 
NSD 

Change 
from 
baseline: 
-1.4±16.1* 
NSD 

NR NR Kotsanos 
et al., 
199747 

HI+NPH or UL NR 10.0±22.4* NR 0.3±15.7* NR NR NR 2.1±14.8* -1.0±15.9* NR NR 
Mix25+Metf NR majority NR NR 92% Greater, 

p=0.003 
[lower 
thirst, 
fewer trips 
to 
bathroom] 

NR NR NR NR NR Malone et 
al., 2003115 

Glib+Metf NR majority NR NR 97%, 
p=0.016 

 NR NR NR NR NR 
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DTSQ WBQ Study Treatment 
Total 

(scale) 
Satisfaction 

(scale) 
Convenience 

(scale) 
Flexibility 

(scale) 
Willingness 

to 
Continue 

(scale) 

Total Depression Anxiety Energy Positive 
Well-
Being 

Others 

Mix25 NR 4.1±1.0*, 
p<0.001 
(0 to 5) 

NR NR (Yes/No): 
89%/11% 
p=0.001 

3.9±1.0*, 
p<0.001 
(0 to 5) 

NR NR 3.7±0.9*, 
p<0.001 
(0 to 5) 

NR Weighted 
combined 
score: 
2.0±1.3*, 
p<0.001 

Roach et 
al., 2001116 

Gly NR 3.4±1.0* 
(0 to 5) 

NR NR (Yes/No): 
62.7%/37.3
% 

3.2±0.8* 
(0 to 5) 

NR NR 3.2±1.1* 
( 0 to 5) 

NR 0.7±1.3* 

ILis+NPH NR NR NR NR NR NR NR NR NR Ross et al., 
2001106 HI+NPH NR 

NSD 
NR NR NR NR NR NR NR NR 

Diabetes-
related 
worry 
scale, 
p=0.008 

NSD on 
other 
subscales 

*mean±SD. DTSQ=Diabetes Treatment Satisfaction Questionnaire; Glib=glibenclamide; Gly=glyburide; HI=conventional human insulin; ILis=insulin lispro; MD=mean difference; Metf=metformin;  
MI=myocardial infarction; Mix 25=25%, ILis 75%; NPH=neutral protamine Hagedorn; NR=not reported; NSD=no significant difference; QoL=quality of life; UL=ultralente; WBQ=Well-Being 
Questionnaire. 
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APPENDIX 15A: MORTALITY DATA IN PATIENTS WITH 
TYPE 1 DM  
 

Study Comparators Number of 
Patients at 

Baseline 

Treatment 
Duration 

Number of 
Deaths (%) 

Cause of Death 

ILis+NPH 135 0 NA Heller et 
al., 199993 HI+NPH 135 

4 months 
1 (0.7%) Death after a prolonged seizure, 

possibly related to hypoglycemia 
Holleman 
et al., 
199783 

ILis+NPH 
versus  

HI+NPH 

199 12 weeks 1 (0.5%) One patient died of IHD, treatment 
arm not specified 

IAsp+NPH 707 1 One death from MI, judged to be 
not related to study medication 

HI+NPH 358 

6 months 
 

0 NA 
IAsp+NPH 567 0 NA 

Home et 
al., 200096; 
Home et 
al., 2006100 
(Extension 
study) 
 

HI+NPH 186 
30-month 
extension 

 
2 NR 

DM=diabetes mellitus; HI=conventional human insulin; IAsp=insulin aspart; IHD=ischemic heart disease; ILis=insulin lispro; NA=not 
applicable; NPH=neutral protamine Hagedorn; NR=not reported.  
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APPENDIX 15B: MORTALITY DATA IN PATIENTS WITH  
TYPE 2 DM 

Study Comparators Number of Patients 
at Baseline 

Treatment 
Duration 

Number of 
Deaths (%) 

Cause of Death 

IAsp 58 3 (5.2%) 2 lung cancer, 1 cardiac 
failure (none considered to 
be treatment-related) 

Boehm et al., 
2004108 

HI 67 

3-month+21-
month extension 

1 (1.5%) Malignant lymphoma (not 
considered to be 
treatment-related) 

Mix25+Metf 301 1 (0.3%) NR (not considered to be 
treatment-related) 

Malone et al., 
2003115 

Glib+Metf 296 

16 weeks 

0 NA 
Mix 25  85 1 (1%)  Roach et al., 

2001116 Gly 90 
16 weeks 

1 (1%) 
NR (not considered to be 
treatment-related) 

Schernthaner 
et al., 2004107 

ILis versus HI 40 Approximately 12 
weeks x 2 

1 (2.5%) NR (not considered to be 
treatment-related) 

DM=diabetes mellitus; Gly=glyburide; HI=conventional human insulin; IAsp=insulin aspart; ILis=insulin lispro; NA=not applicable; NR=not 
reported; OAD=oral antidiabetic agent.  
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APPENDIX 16A: LDL CHOLESTEROL LEVELS IN PATIENTS 
WITH TYPE 2 DM 

Study Comparators Number of 
Patients 

Baseline LDL 
Cholesterol Level 

Endpoint LDL 
Cholesterol Level 

p-value at 
Endpoint 

Altuntas et al., 
200374  

ILis+NPH 20 3.0±1.1† 

 
3.1±0.9* 
 

NR 

 HI+NPH 20 3.2±0.8† 

 
3.2±0.5* 
 

NR 

Anderson et 
al., 1997103  

ILis+NPH 722 3.4±0.1† 

 
3.4±0.1* 
 

p=78 

 HI+NPH 722 3.4±0.1† 

 
3.4±0.1* 
 

 

*mean±SD; †mean±SE. HI=conventional human insulin; ILis=insulin lispro; LDL=low-density lipoprotein; NPH=neutral protamine 
Hagedorn; NR=not reported. 

 

APPENDIX 16B: CHOLESTEROL – HDL RATIO IN PATIENTS 
WITH TYPE 2 DM 

Study Comparators Number of 
Patients 

Baseline HDL 
Cholesterol Level 

Endpoint 
HDL Cholesterol 

Level 

p-value at 
Endpoint 

ILis+NPH 20 4.17 4.17±4.31*  NR Altuntas et al., 
200374  HI+NPH 20 5.5 4.64±4.98* NR 

ILis+NPH 722 4.5±1.0† 

 
4.31±9.14* NR Anderson et al., 

1997103  
HI+NPH  4.5±1.0† 

 
4.23±4.98* NR 

IAsp+NPH 21 4.36±2.0* 4.45±2.03* NR Gallagher and 
Home, 2005109 

HI+NPH 21 4.36±2.0* 4.08±1.74* NR 

*Mean±SD; †Mean±SE. HDL=high-density lipoprotein; HI=conventional human insulin; IAsp=insulin aspart; ILis=insulin lispro; 
NPH=neutral protamine Hagedorn; NR=not reported. 

 
 
 
 


