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Statstical Review and Evaluation 1

In response to the approvable letter dated October 2, 2003, the sponsor submitted 3
multinational clinical studies in type 1 diabetes (Studies 1372, 1374, 1375) and 2 clinical
studies in type 2 diabetes (1385 and 1530). Among the type 1 studies; Study 1375 was a
cross-over study comparing the frequency of hypoglycemia events between insulin detemir
and NPH insulin. Study 1372 was a 26-week multinational, multi-center, open-label,
randomized, active-controlled (Glargine) noninferiority trial in type 1 diabetes on a basal-
bolus regimen with Insulin aspart as meal-related insulin and Study 1374 compared 18 weeks
of treatment with twice daily insulin detemir plus bolus insulin aspart prior to meals with
NPH twice daily plus human soluble insulin priot to meals for supetiority.

Similar to the design of Study 1374, the two treatment groups in the type 2 superiority Study
1385, detemir and NPH, used 2 different bolus insulins, aspart and HSI, tespectively. The
two treatment groups in noninferiority Study 1530, also detemir and NPH, were used in
combination with mono-therapy CAD or with two OAD:s.

Table 1 displays the demographics and baseline charactetistics of the studies.

Table 1 Demographics and baseline characteristics -ITT

Study n Race Gender Age Weight BMI Diabetes HbA,.
White Other } Male Female {yrs) kg (kg/m? | duration (yrs) (%)

1372-Type 1

Detemir 161 | 96% 4% | 55% 45% | 39.904.3) | 77.504.9) | 2560.0 | 170017 | 8870.95)

Glargine 159 | 95% 5% [ 48% 52% | 49.5(12.9) | 75.1(13.5) | 25.5(3.5 16.3(8.2) 8.81(1.02)

1374-Type 1

DetemirtAsp | 298 | 100% 0% | 61% 39% | 38.8(13.5) | 73.5(11.4) | 24.83.0) | 154¢10.1) | 8.48(1.12)
NPH+HSI 297 | 100% 0% | 65% 35% | 39.3012.9) | 742022 { 249082 | 151004 | 8.2901.19)

1375-Type |
Detemic/NPH | 66 | 92% 8% | 52% 48% | 3851123 | 76.1029) | 25203.4) | 168010.0) | 7.96(0.63)
NPH/Detemir | 64 | 95% 5% | 56% 44% 1§ 39.9012.4) | 77.4(147) { 25.6(3.5) | 169006 | 7.88(0.69)

1385-Type 2
DetemirtAsp | 195 | 99% 1% | 40% 60% | 58.3(9.4) | 820(13.3) | 298(46) | 137075 | 8.16(1.3)
NPH+HSI 199 | 100% 1% | 4% S6% | 58.2(0.2) | 79.6(12.1) | 287(4.3) | 1453.1) | 8.08(1.2)

1530-Type 2
Detemit+OAD | 237 | 98% 2% | 49% 51% | 61.30.1) | 82703.3 | 2893.6) 96(6.6) | 861077
NPH+OAD | 238 | 100% 0% | 57% 43% | 60.40.3) | 825(14.2) | 29.0(3.6) 9.8(6.2) | 8.51(0.76)

Tables 2 and 3 summarize the studies for type 1 and type 2 patients, respectively. Table 4
displays the reviewet’s analysis on mean differences between treatment groups and
corresponding 95% confidence intervals for insulin dose (U or IU).




Table 2 Summary of Type 1 diabetes Studies
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Ttial Titration & Basal+Bolus (Meal)n HbA: (%) Mean Insulin matic
# center/# country | Treatment (week) Baseline Endpoint | Basal: nmole, volume Bolus:
Eadpoint A (C.1)
NN304-1372 26 (6+20) Detemir 2x/day+1Asp: 161 | 887  8.16 5.5 (883/161), 137 (37,/27) 0.97 (38.5/29.3)
39/3 Glargine 1x/day+IAsp:159 8.81 819
-03 (-.25,.19)
NN304-1374 18 (6+12) Detemir 2x/day+HAsp: 298 | 8.48(1.12) 7.88 | 4.6 (770/169), 1.14(32/28) 1.01(26.4/26.3)
64/15 NPH+ 2x/day+HSI: 297 8.29(11% 8.1
-22 (34, -099)
Table 3 Summary of Type 2 diabetes Studies
Trial Titration & Treatment group: n HbA (%) Mean |Insulin rado
# center/# country  Treatment Baseline Endpoint |Basak: nmole, volume Bolus (U)
(week) Endpoint A (C.L)
NN304-1530 26 Detemir 2x/day+OAD: 237 8.61 (0.78) 6.58 5.9 (1528/257), 1.5 (64/43) NA
58/10 NPH 2x/day+QAD: 238 8.51 (0.76) 6.46
0.13 (-0.002, 0.25)
NN304-1385 22 (6+16) Detemir 1 or 2x/day+1Asp:195  {8.16(1.28) 7.46 1x/day
3/8 NPH+ 1 or 2x/day+HSE 199 |8.08(1.23) 7.52  |4.03 (619/154), 1.01 (25.8/25.6) 1.08 (33.9/31.4)
0.062 (-0.25, 0.13)
2x/day
5.3 (1404/263), 1.34 (59/44) 1.20 (29/24)
4
Table 4 Insulin Dose (U or IU) - ITT
Swudy Insudin Insulin detemir NPH Insulin Detemit minus NPH
Type 2 Week 1 Week 24 Week 1 Week 24 | Week 24 mean difference
©95% CF)
1385
Basal | 188 | 30.6 (18.4) | 48.6 (36.7) | 194 | 28.4 (14.8) | 37.5 (22.4) 1.1 (5.0, 17.3)
Aspart or HSI | 189 | 254 (13.6) | 309 (18.8) | 194 | 229 (17.2) | 27.3 (17.4) 3.6 (001, 7.3)
1530
Basal | 231 | 175 (48) | 65.2 (43.0) | 232 | 169 (47) | 45.1 (26.4) 20.1 (13.6, 26.6)
Type 1
1374
Basal | 289 | 25.2 (11.1) | 32.1 (15.3) | 288 | 253 (10.7) | 28.1 (12.3) | 4.00 (1.74, 6.28)
Aspartor HIS | 289 | 26.2(11.3) | 26.4 (11.9) | 288 | 25.7 (1L7) | 261 (11.7) 036 (-1.57, 2.30)
1372 detemir (twice daily) Glargine (once daily)
Basal | 148 | 26.7 (11.2) | 36.6 (18.1) [ 149 | 22.7(8.3) § 268 (119 9.8 (6.3,13.3)
Aspart tother | 146 | 29.2 (151) | 28.6 (19.4) | 150 | 27.8 (12.7) | 29.4 (12.6) 0.8 (4.5, 3.0)
Hypoglycemia:

The Coma Hypoglycemia cases were from the adverse event dataset. The label stated that
the overall rate of hypoglycemia werte similar between patients treated with detemir and
those treated with NPH human insulin.

Table 5 displays the number of Coma Hypoglycemia in the Resubmission studies.
Table 5 Number of Coma Hypoglycemia in the Resubmission — Type 1

1372 1374 1375 Cross-Over 1379 Pediatrics
Detemir  Glargine | Detemir+Aspart NPH+HSI | Detemir/NPH NPH/Detemir | Detemir NPH
2/161 2/159 | 2/298 1/297 2 NPH/66 0/64 /232 1/115
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For type 2 studies, the treat-to-target study (1530) had 3 cases in the NPH + OAD group
and study 1385 had 1 case in NPH+HIS and none in the Detemir+Aspart group.

Table 6 displays the number of Coma Hypoglycemia in the Original NDA studies.
Table 6§ Number of Coma Hypoglycemia in the Original NDA — Type 1

1181

1205

1335

1447

1448

Detemir NPH

Detemir  NPH

Detemir  NPH

Detemir  NPH

Detemir NPH

6/237

2/224

1/301

1/148

2/492

2/257

0/2N

0/129

3/276

1/132

Only 1 case of Coma Hypoglycemia occurred in the detemir group in study 1166 and none
in the NPH groups out of the 3 type 2 studies (1166, 1336, and 1337).

Labeling Comments:

1. The sponsor should not be allowed te -

~— in the label for the following reasons. Flrstly, compared to blinded studies,
the open label design is more prone to confounding factors and biases that may
affect the results. Secondly, the volume ratio of detemir to the controls was greater
than 1. Thirdly, 2 of the studies used different bolus insulin which is another
confounding factor. —

e A - -

2. The sponsor’s claim that -
is not valid and the finding

was not consistent from study to study or time point to time point. The sponsor
used the log likelihood ratio test to compare the heterogeneous vatiance model to a
homogeneous variance model. For the self-measured fasting blood glucose, the test
showed no difference in study 1372 (the within patient variability was greater for the
detemir group than the glargine group), no difference in the cross over study using
the first period data, and no difference for the type 2 diabetes study 1530 at week 24.

3. The sponsor should not make
Welght and vital signs were listed as the safety
cndpomts Weight change was minimal in the studies with a mean difference less
than 1 kg between treatment groups for type 1 studies.

——

et

4, 'The extension trial was not randomized; hence,

r —
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5. In the dosage and administration section the sponsor stated * —

_ ;, more Tradename may

be needed relative to NPH human insulin.” The sponsor should quantity how much
more detemir was needed according to the data from the clinical trials. For type 2
patients the estimate was approximately 50% more or 1.5 times in volume. For type
1 patients the estimate was approximately 18% more.

on Original
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Figure 1 HbA,, change from baseline for Detemir (red dash) vs. control (solid) from sereening (-
1), randomization {0} to endpoint
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Figure 2 Weight change from baseline for Detemir (red dash)* vs. control (sokid) from screening (-1),
randomization (0) to endpoint
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1 EXECUTIVE SUMMARY OF STATISTICAL FINDINGS

1.1 CONCLUSIONS

Insulin detemir as a basal insulin was noninferior to NPH in the type 1 diabetes patients
based on the noninferiority margin of 0.4% for the difference between groups in the HbA,.
change from baseline. However, both the bolus insulin and basal insulin were administered
at greater mean {molar) doses in the insulin detemir patients than in the NPH patdents. For
the 2 superiority studies in Type 1 diabetes comparing different timing of the basal insulin
dose (morning and night vs. morning and dinner time, 12 hrs interval), HbA,. change from
baseline was not statistically significant different among treatment groups.

Two of the 3 studies in Type 2 diabetes failed the noninferiority criteria. The study with an
upper confidence limit of 0.3% for the treatnent difference between insulin detemir and
NPH insulin satisfied the 0.4% noninferiority margin; however, assay sensitivity might have
been compromised by the low baseline HbA;. (7.8%) and a greater bolus insulin dose for the
insulin detemir group. Therefore, it is concluded that insulin detemir is inferior to NPH
insulin in the treatment of type 2 diabetes.

The difference in insulin use in both Type 1 and Type 2 studies poses considerable problems
in interpreting the results; in a randomized trial the 2 treatment groups should be
comparable with respect to all factors that might affect response. The unequal insulin dose,
especially the bolus insulin, might bias the analysis toward the conclusion of no difference.
However, the relevancy of the asymmetrical insulin dose in the treatment groups is a clinical
decision.

2 STATISTICAL REVIEW AND EVALUATION OF EVIDENCE

2.1 INTRODUCTION AND BACKGROUND

Insulin detemir (NN304) is a new molecular entity with a recombinant DINA origin. This
long-acting soluble human insulin analog differs from regular human insulin in its prolonged
duration of action. This submussion included 8 randomized, open label, parallel, active
controlled (NPH insulin) phase 3 studies. Five of the 8 studies were in type 1 diabetes and 3
were in type 2 diabetes. Three studies (2 type 1 and 1 type 2) conducted before year 2001
used a 1200 nmol/ml formulation and the remaining studies used the 2400 nmol/ml
formulation. The insulin detemir dose rationale also changed from twice the NPH insulin
molar dose of 600 nmol/ml to 4 times the NPH insulin molar dosc.

Six studies with a duration of 6 months were designed to show noninferiority of detemir
insulin to NPH insulin and two 16- week studies were designed to show supetiority of
different timing of injection in the primary efficacy variable HbA, .. Three of the six 6-month
noninferiority trials were conducted in Type 1 diabetes and 3 were conducted in Type 2
diabetes. Both of the superiority trials were conducted in Type 1 diabetes with patients in the
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third arm injecting insulin detemir at morning and dinnertime or 12 hour interval for the 2
respective studies other than the traditional bedtime injection. Patients in the type 1 studies
were on a basal-bolus (meal insulin) regimen. All of the type 1 diabetes patients
administrated the basal insulin twice daily except patients in one of the studies administered
basal insulin once daily. The dosing regimen in the 3 studies in type 2 diabetes patients were
basal insulin twice daily without bolus insulin, basal insulin twice daily plus bolus insulin and
basal insulin once daily plus oral metformin.

Tables 1 and 2 summarize the studies in type 1 diabetes patients and in type 2 diabetes

patients, respectively.
Table 1 Summary of 5 NPH active controlled Phase 111 studies — Type 1 diabetes .

Trial # Detemir | Study { Bolus Basal Treatment: n HbA (%) Insulin Molat ratio
Place nm/ml design | insulin | x/day randomized Baseline 6 mons Basal: Bolus
center # duration Mean Difference (C.1) | nmole, volume
1181 1200 NInf { HSI 2x Detemir: 237 7.63(1.18) 7.67(1.21) | 3.08 =525/170 1.17=33/28
Eu, Aus 6mons | NPH: 224 769 (1.23) 7.61(1.22) | 1.6 =44/28
55 0.10 (-0.03, 0.23)
1205 1200 NInf | IAsp 2x Detemir: 301 7.990.11) 7.60(0.09) | 3.74=714/189 1.17=31/26
Eu 6 mons | NPH: 148 7.93 0.13) 7.65(0.10) | 1.89=60/32
46 -0.05 (-0.21, 0.12)
1335 2400 Niaf | HSI 1x Detemic: 492 | 8.35(1.20) 834 (1.21) | 3.29=504/153  1.07=36/33
Aus, En 6mons | NPH: 257 8.34 (121) 8.41(1.31) | 0.82=21/26
92 -0.12 (-0.27, 0.04)
1447 2400 Supr | LAsp 2x Detemnir Detemir Dinner/NPH
Eu timing 16 wks (Dinner): 139 823 767 47=810/171 1.2=34/29
52 Detemir: 132 813 765 1.1=29/26 1.1=32/29
NPH: 129 8.16 773 p=0.64 | Detemir/NPH
-0.06 (-0.27, 0.15) 4.5=765/171
-0.08 (-0.30, 0.13) 1.2=31/26
1448 2400 Supr | lAsp 2x Detemir {12 hr) Detemir 12 hr/NPH
Aus, dming 16 wks 137 853 7.76 4.2=876/210 0.97=28/29
NZ, Eu Detemir: 139 868 7.79 1.1=37/35
51 NPH: 132 851 796  p=0.08 | Detemir/NPH
-0.10 (-0.33,0.13) 4.2=871/210  1.0=29/29
-0.09 (-0.32,0.13) 1.0=36/35
Table 2 Summary of 3 Phase HI studies — Type 2 diabetes patients
Trial # Detemir | Smudy | Bolus | Basal Treatment: n HbA, (%) Insulin Molar ratio
Place am/ml design | insulin | x/day randomized (n in Baseline 6 mons Basal:
center # ororal | duration | HbA. analysis) LSM Difterence (C.I) nmole
add on volume
1160; 1200 Ninf | none 2x ID: 224 (187} 9.01 9.39 4.2=1548/366
Asia, Eu 6 mons NPH: 221 (209) 8.87 8.70 2.1=129/61
0.69 {0.46, 0.91)
1336; Eu { 2400 NInf LAsp 2x ID: 341 7.87 7.63 Basal: 4.13
G mons | NPH: 165 777 7.47 Bolus: 1.12
0.16 {0.01,0.3)
1337, US | 2400 NInf | metfor | 1x ID: 309 234 901 4.98
min 6 mons | NPH: 158 9.22 858 2023/2050=0.99
(.51 (0.27,0.75)
0.56 (0.326, 0.784
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2.2 STATISTICAL EVALUATION OF EVIDENCE ON EFFICACY
2.2.1 DETAILED REVIEW OF INDIVIDUAL STUDIES

2.2.1.1 Study 1181 — Type 1 diabetes
Study Design

This was a 6-month, muldnational, open-label, randomized (1:1), and parallel group study in
patients with type 1 diabetes. The objective of the study was to investigate whether
treatment on a twice daily basal plus bolus regimen with insulin detemir + HSI was non-
infetior to treatment with NPH + HSI as measured by HbA, .

Study Dose

The molar concentration of detemir insulin {1200 nmol/ml) was twice that of NPH insulin
(600nmol/ml). The rationale for the dose was based on a phase 2 trial, which suggested that
the mean molar dose of insulin detemir should be 2.2-2.5 times higher than the NPH insulin
dose. Accordingly, patients switching from NPH insulin to insulin detemir started the trial
on twice the usual dose. Patients were titrated to reach the targets of glycemic control.

Patient Selection

The trial was conducted in 55 sites in 5 countries (Australia 9, New Zealand 2, Germany 35,
Switzerland 2, and Austria 7).

Patient population consisted of patients with type 1 diabetes at least 18 years in age
(Austtia=19), with a BMI <35 kg/m?, a total daily basal insulin requirement of <100 IU/day,
and an HbA £12%,

Sample Size

Sample size was 440 with a 1:1 randomization and an assumed drop-out rate of 10%.
Assuming a 1.4% standard deviation for HbA,. after 6 months of treatment and a non-
inferiority margin of 0.4% as a clinically relevant difference, 399 patients would achieve a
power of 76% based on a 2-sided test with a 5% significant level.
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Patient Disposition

Of the total 505 patients screened, 461 patients were randomized and 460 were exposed to
trial product (T'TT). Table 3 displays disposition of patients. Except for the reason ‘other’,
the withdrawal patterns were similar in the two treatment groups.

Table 3 Patient Disposition — Type 1 Study 1187

Insulin detemir |  NPH insulin
Screened 505
Randomized 237 224
ITT 236 224
Withdrawals
Adverse event 5 (2.1%) 2 (0.9%)
Ineffective therapy 8 (3.4%) 9 (4.0%)
Non-compliance 3 (1.3%) 0 (0.0%)
Other 9 (3.8%) 2 (0.9%)
Completed 212 (89.5%) 209 (93.5%)

Demographic and Baseline Characteristics

The trial population comprised faitly well-controlled (HbA,. baseline mean 7.7%) male and
female type 1 diabetic patents 17-73 years of age with a2 mean diabetes duration of 15 years.
8.6% of patients had baseline HbA,. measurement less than 6.0%. All but 5 patients were
Caucasian. In both treatment groups, there were more male padents (62%) than female
patients (38%).

Primary HbA,. Analysis — Type 1 Study 1181

The analysis of covariance model included treatment and country as fixed effects and
baseline HbA as covariate. The treatment-by-country-interaction was statistically significant
(p=0.09<0.1). The descriptive statistics of HbA). by country (T'able 4) showed that the
number of patients among countries varied greatly. In New Zealand and Switzerland with
only 33 patients (7%), mean HbA,. difference between treatment groups (detemir minus
NPH) favored detemir treatment. Especially in Switzerland with the least number of patients
the magnitude of the mean difference was the greatest, -0.8%. T he 3 largest countries with
a total of 400 patients (93%) had small between treatment differences favoring NPH insulin.

Table 4 Descriptive Statistics of Hb Ay (Yo} by Country — Type 1, Study 1181

HbA;. Bolus insulin

Country Treatment n  Baseline Month6 change detemic-NPH U detemir-NPH
Australia Detemir 53 80 8.1 0.1 32

NPH 50 83 8.3 0.0 0.1 28 4
Austria Detemir 33 15 7.6 0.1 30

NPH 4 79 7.7 -0.1 02 27 3
Germany Detemir 116 74 75 0.0 33

NPH 114 7.3 7.2 -0.1 0.1 28 5
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: HbA. Bolus msulin
New Zealand Detemir 10 8.3 8.1 -0.2 41
NPH 9 91 9.2 0.1 0.3 21 21
Switzerland Detemir 8 7.7 7.2 -0.6 41
NPH 5 7.0 73 03 0.8 34 7

432

Figure 1 displays HbA,. from baseline (circle) to endpoint (square) for each patient in
Switzetland with the y-axis sorted by HbA change from baseline and labeled with patient
number. Patient #68008 in the NPH group had a HbA,. increase from — ind
when excluded the treatment-by-country interaction was not significant (p=0.2). This shows
the estimate from countries with only a few patients is very unstable.

Figure 1 Per Patient Hb Ay, from Baseline to Endpoint in Switzerland

To adjust for the imbalance in the sample size among countries, this reviewer combined each
of the 2 small countries by tegion with a larger country: New Zealand combined wich
Australia and Switzerland combined with Austria. With the combined countries, the
treatment-by-country interaction was not statistically significant (Table 5).

Table 5 Primary efficacy analysis of HbA,, - Type | Study 1181

Insulin detemir | NPH Insulin Detemir minus NPH
n=220 n=212
LSMean (SE) LSMean (SE) LSM difference (95% CI)
Baseline 7.71 (0.08) 7.78 (0.08)
Endpoint 7.71 (0.05) 7.61 (0.05) 0.10 (-0.03, 0.23)
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Figures 2 displays the regression lines of HbA,. change from baseline over baseline HbA,..

Figure 2 Hb Ay, Change from Baseline by Baseline HbA;. — Type 1 Study 1181

Baseline HbAle (%)

Insulin — Type 1 Study 1181
Table 6 displays descriptive statistics for basal insulin and bolus (HST) insulin at the end of
study. After 6 months of treatment, molar insulin was 17% higher for bolus insulin and 3.08

times higher for the basal insulin in the insulin detemir group than in the NPH insulin group.

Table 6 Mean (SD) of total daily insulin dose at month 6 — Type 1, Stady 1181

Insulin detemir NPH insulin Rado
n=220 n=211 Detemir/NPH
nmole U nmole U Molar Ratio  Volume
Basal 525 43.8 (18.6) | 170 284(12.2) | 3.08 1.57
Bolus 196 32.7(14.3) | 167 279 (12.4) | 117

Insulin detemir: 1{UY=12 nmol
NPH insulin: 1(TU) =6 nmol
HSI (bolus): 1 (Uy=6 nmeol
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Figure 3 displays boxplot of total daily bolus insulin administered at the end of trial.
Figure 3 Boxplot for Bolus insulin (HSI) — Type 1 Study 1181
Study 1181 - Type 1
Bolus insulin

wor

Daily Total Bolus Insulin (U)

Insulin detemir NPH insulin
Treaiment

Subgroup:
The subgroups of age (265, <65), gender were similar in the HbA,. outcome.

Conclusion — Type 1 Study 1181

Patients at baseline were well controlled in HbA,.. After 6-month treatment of twice daily
basal insulin and bolus insulin (HSI) for meals, HbA.. changed from 7.63% to 7.69% in the
detemir treatment group and from 7.69% to 7.59% in the NPH treatment group. The upper
limit, 0.23% of the least square mean HbA|. difference, 0.10% between insulin detemir and
NPH insulin treatment groups was within the 0.4% of the non-inferiority margin. The
insulin use was 17% more (196nmole/167nmol) for the bolus insulin in the detemir group
and a 3.08 molar ratio (525nmol/170nmol) for insulin detemir compared to NPH insulin.

2.2.1.2 Study 1205 — Type 1 diabetes

The primary objective of this 6 month multinational multicenter, open-label, randomized
study in Type 1 diabetes is to compare the effect of insulin detemir plus insulin aspart and
NPH insulin plus IAsp on glycemic control, as measured by HbA, . The trial used the 1200
nmol/ml formulation for insulin detemir. The starting molar dose for insulin detemir was
twice the NPH insulin dose. The rationale was based on results from a phase 2 trial in
patients with type 1 diabetes (NN304-1038) which suggested a 2.2 — 2.5 times higher insulin
detemir molar dose compared to NPH insulin in order to obtain similar 24-hour blood
glucose profiles, when keeping bolus insulin constant.

A total of 46 centers patticipated in 5 European countries: 27 in France; 8 in Belgium; 1 in
Luxembourg; 3 in The Netherlands; and 7 in Norway.
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A rotal of 471 patients were screened and 448 were randomized to treatment group insulin
detemir or NPH insulin in a 2 to 1 ratio. Of the 447 patients exposed to trial products, 301
were in the insulin detemir group and 146 wete in the NPH insulin group.

Table 7 displays disposition of patients.

Table 7 Patient disposition — Type 1 study 1205

Insulin detemir NPH insulin
n=301 (100%) n=147 (100%)
Reason for withdrew
Adverse event 2 (0.7%) 0 (0.0%)
Ineffective therapy 5 (1.7%) 2 (1.4%)
Non-compliance 5 (1.7%) 0 (0.0%)
Other 5(1.7%) 4 (2.7%)
Completed 284 (94.4%) 141 (95.9%)

The demographic and bascline characteristics are comparable between the 2 trreatment
groups. Patients averaged 40 vears of age with a mean duration of diabetes approximarely 17
years and a mean baseline HbA,. of 8.16% (1.13, SD).

Primary efficacy analysis on HbA;,. — Type 1 study 1205

The ANCOVA model included treatment and country as fixed effect and baseline HbA,. *
value as a covariate. The country-by-treatment interaction was not statistically significant;
therefore, it was eliminated from the model. However, number of patients varied greatly
among countries. A litde more than half of the patients were in France (n=225) and
Luxembourg had only 6 patients (1.4%). Table 8 displays the descriptive statistics of HbA;..

Table 8 Descrsptive statistics of HbA,, — Type 1 study 1205

Insulin detemir | NPH insulin
n=286 n=144
Mean (SD) Mean (SD)
Baseline HbA,, 8.17 (1.14) 812 (1.13)
Endpoint 7.62 (1.18) 7.62 (0.10)

Table 9 displays the results of the ANCOVA analysis on HbA..

Table 9 Results from the ANCOVA on HeA,, (%) — Type T stndy 1205

Insulin detemir | NPH insulin
n=2806 n=144 detemir minus NPH
LSM (SE) LSM (SE) L.SM ditference (95% CI)
Baseline HbA:. 7.99 (0.11) 7.93(0.13)
Endpoint 7.60 (0.09) 7.65 (0.10) -0.05 (-0.21, 0.12)
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Figure 4 displays HbA,. change from baseline by baseline HbAs.. The 2 fitted regression lines
were similar in slope with greater reduction of HbA,. at greater baseline HbA,,.

Figure 4 Hb A, change from baseline (%) by baseline HbA,, (%) — Type 1 sindy 1205

Daily insulin dose

Baseline HbAlc

At the end of the trial, the molar dose of insulin detemir was 3.7 times higher than the molar
dose of NPH insulin. The mean daily bolus insulin dose was 17% higher for patients in the
insulin detemir group (Table 10). Bolus insulin dose remained similar to the pre-treatment
level in the insulin detemir group, and fell slightly in the NPH insulin group. Figure 5

displays boxplots of the bolus insulins.

Tabiv 10 Total daily basal dose after 6 months — Type 1, Study 1205

Insulin detemir NPH insulin
n=280 n=144
Insulin Mean (SD) Mean (SD) Rato (Detemir/NPH)
Molar Volume Molar Volume Molar  Volume
Basal 714 (amol) 59,5 (U) (30.56) | 189 (nmol) 31.5 (U) (14.2) | 378 1.89 (U/IU)
Bolus 185 {(nmol)  30.9 (1)) (15.69) | 158 (nmol) 26.3 (U) (14.1y | 1.17

Insulin detemir: 1(AH=12 nmol
NPH insulin: 1(IU) =6 nmol
Insulin Aspart (bolus): 1 (U)=6 nmol

1
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Figure 5 Boxplot of Daily Bolus Insulin — Type 1 Study 1205
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Subgroup — Type 1 Study 1205
The subgroups of age (265, <65), gender were similar in the HbA,. outcome.
Conclusion — Type 1 Study 1205

Patients treated with a twice-daily injection of 1200 mmoles/ml insulin detemir as basal
insulin and [Asp as meal insulin and twice NPH insulin as basal insulin and the IAsp as meal
insulin were similar in the outcome of HbA, after 6 months. HbA,. changed from 7.99% to
7.60% in the insulin detemir group and from 7.93 to 7.65% in the NPH insulin group. The
upper confidence limit, 0.12% of the least squared mean difference, -0.05% was within the
non-inferiority margin of 0.4%. However, the bolus insulin injection was 17% (185
nmol/158nmol or 30.9U/26.3U) more in the insulin detemir group than in the NPH insulin
group for the bolus insulin. The molar ratio of insulin detemir to NPH insulin was 3.78
(714nmol/189nmol).

2.2.1.3 Study 1335 — Type 1 diabetes

This 6- month, multicenter, open-label, 2:1 randomized study compared once daily insulin
detemir with that of NPH insulin on the outcome variable HbA, in Type 1 diabetes on a
basal-bolus regimen. Patients received the basal insulin at bedtime and human soluble insulin

i2
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(HSI) prior to meals. In Rationale for the Dose section, the sponsor stated that ‘A phase II
trial (NN 304-1038) including subjects with type 1 diabetes has shown that 2 mean increase
{on a molar basis) in insulin detemir dose of 2.4 times (95% CI: 2.22, 2.48) the NPH insulin
dose was required to obtain a comparable 24-hour blood glucose profile without a change in
the bolus insulin requirements. In additon, preliminary results from another trial (NN304-
1255) in subjects with type 2 diabetes suggested a mean increase (on a molar basis) in insulin
detemir of approximately 4 times (95% CI: 3.19 — 5.11) the NPH insulin dose in order to
achieve similar glycaemic control.” The insulin detemir formulation used in this trial was
2400 nmol/ml {100U/ml). The statting dose of insulin detemir used the estimate for Type 1
diabetes which is about twice the NPH insulin dose in molar concentraton (1200 nmol/600
nmol) and half the NPH insulin dose in volume for the 2400 nmol/ml preparation.

The study was designed as a non-inferiority trial based on the primary endpoint HbA.. after 6
months of treatment. The sample size of 540 patients was increased to 750 (500:250,
detemir:NPH); to ensure a sufficient number of patients exposed ro insulin detemir.

A total of 838 padents were screened and 749 randomized. Of the 749 patients randomized,
747 patients were exposed to trial products and were therefore included in the ITT analysis
set. Table 11 displays patient disposition.

Table 11 Patient Disposition — Type 1 Study 1335

Insulin detemir I NPH insulin
Screened 838
Randomized 492 257
Withdrawals 27 22
Adverse Event | 5 (1.0%) 2 (0.8%)
Ineffectdve therapy | 3 {0.6%) 0 (0.0%)
Non-compliance | 2 (0.4%) 5 (1.9%0)
Other 17 (3.5%) 15 (5.8%)
Completed 465 (94.5%) 235 (91.4%)

Patients in the treatment groups were comparable in the demographic and baseline
charactetistics. The trial population was comprised of 64% male and 36% female patients
with a mean age of 41 years and a mean duration of diabetes of 17 years. All but 6 patents
were Caucasian. The mean and median HbA,. at baseline was 8.3%.

Primary Efficacy Analysis — Type 1 Study 1335
Table 12 displays descriptive statistics of HbAj.. The primary analysis of HbA . (%) at
endpoint is displayed in Table 13 . The analysis of covariance model included treatment,

country and treatment-by-country interaction as fixed factors and HbA,_ at baseline as a
covariate. The treatment-by-country interaction was statistically significant (p=0.016).

13




Table 12 Descriptive statistics of oA, -Type 1, Study 1335

Insulin detemir | NPH Insulin
n=474 n=239
Mean {(SD) Mean (SD)
Baseline 8.35 (1.20) 8.34 (1.21)
Endpoint 8.34 (1.21) 8.41 (1.31)

Table 13 Primary ¢fficacy analysis of HbA,, -Type 1, Study 1335

NDA 21-536
Statistical Review and Evaluation
Stadistical Evaluation of Evidence on Efficacy

Insulin deternir | NPH Insulin Detemir — NPH
n—474 n=239
LSMean (SE) | LSMean (SE) LSM difference (95% CI)
Baseline 8.29 (0.06) 8.29 (0.09)
Endpoint 8.26 (0.05) 8.37 (0.06) -0.12 (-0.27,0.04)

Descriptive statisdcs by center:

Ninety-two centers in 11 countries participated in the study. Table 14 displays the number of
centers and the number of patients by country. Luxembourg had only 2 (0.3%) patients, one
per treatment group. The sponsor pooled Luxembourg with Belgium in the analysis.

Table 14 Namber of patients by country

Country # center n %
Australia 8 93 13
Belgium 4 31 4
Denmark 7 94 13
Finland 5 34 5
France 13 8% 12
Ireland 2 19 3
Luxembourg 1 2 03
Norway 9 74 10
Sweden 10 90 13
The Netherlands 7 52 7
United Kingdom 23 135 19
Total 89 713 100
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The descriptive statistics by country for HbA,, (%) and total daily bolus insulin dose (IU) ate
displayed in Table 15 accotding to the sample size. The smaller countries either favored
detemir group (big negative difference} or favored NPH group (big positive difference)
which caused a significant treatment-by-country interaction. As the sample size increased,

the magnitude of difference between treatments in HbA,. change decreased.

Table 15 Descriptive statistics by country — Type 1 Study 1335

Country Treatment n  Baseline  HbAs Difference Bolus  Difference
HbAy %  Change  detemir - NPH insulin  of bolus IU

Luxembourg Detemir 1 —_— —
Luxembourg NPH 1 8.2 4.6 -3.9 36 -18
Ireland Detemir 13 8.0 -0.12 31.2

Ireland NPH 6 8.3 -0.92 0.8 318 0.7
Belgium Detemir 20 7.9 0.13 339

Belgium NPH 11 8.6 -0.12 0.3 258 6.4
Finland Detemir 24 8.1 0.04 31.8

Finland NPH 10 7.7 0.58 -0.5 30.5 1.3
The Netherlands Detemir 33 8.8 -0.71 392

The Netherlands NPH 19 8.2 -0.03 0.7 35.6 3.6
Norway Detemnir 51 8.4 -0.12 35.2

Norway NPH 23 8.0 0.32 0.4 383 -3.1
France Detemir 58 8.5 -0.03 35

France NPH 31 8.2 -0.3 0.3 30.8 42
Sweden Detemir GO 8.6 -1 33

Sweden NPH 30 8.3 on -0.2 30.7 23
Australia Detemir 62 7.8 0.46 38.9

Australia NPH 31 84 0.63 -0.1 35 39
Denmark Detemir 63 8.2 -0.15 311

Denmark NPH 31 8.2 -0.15 0 293 1.8
United Kingdom Detemir 89 87 -0.15 39.6

United Kingdom NFPH 46 8.6 -0.09 -0.1 379 1.8
Total Detemir 474 8.4 -0.06 35.6

Total NPH 239 8.3 0.06 -G.1 335 2.1

Figure 6 displays the HbA,. from baseline (circle) to 6-month (square) for the smaller
countries with increasing HbA,. in black, no change in blue and decreasing in red. The y-axis
is sorted by the change and labeled with the bolus insulin dose (U). In the analysis patients in
Luxembourg were pooled with patents in Belgium. When pooled, the difference between
treatment groups in HbA. changed from favoring NPH (0.3%) to favoring detemir (-0.2%)
because the — increase of the one patient in Luxembourg was in the NPH treatment

group (top figure).

HbA decreased in all 6 padents treated with NPH insulin in Ireland (mean —0.92%). With a
change of ~0.12% in the detemir group, the difference between detemir and NPH was
+0.8% favoning NPH.
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In Finland, the mean baseline HbA,. value was lower than other countries with 7.7% in the
NPH group and 8.1% in the detemir group. Mean HbA,. in both groups increased from
baseline with a -0.5% difference between the treatment groups. These estimates from smallet
countries were unstable and caused the significant treatment-by-country interaction.

Fugure 6 HbA,, (%) from baseline to endpoint by patients

Belgium

Ireland
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Finland

Insulin detemir NPH insulin

The treatment-by-baseline HbA. interaction was also significant (p=0.08<0.1) (Figure 6).

Figure 7 HoAy. Change from Baseline by Baseline HbA;. — Type 1, Stndy 1335



Insulin — Study 1335, Type 1
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During the first 2 weeks of the trial, the basal insulin dose increased considerably due to a
lower starting dose for patients in the insulin detemir group (half pretrial dose for insulin
detemir). Table 16 displays desctiptive statistics for the daily insulin dose for the basal insulin
and bolus insulin. Figure 8 displays boxplots for the total daily doses of bolus insulin. At the
end of the trial, the mean basal insulin dose was 3.29 times higher for detemir-treated
patents than for NPH —treated patients. The mean bolus insulin dose was 7% higher for
detemir-treated patients.

Table 16 Total daily insulin dose after 6 months — Type 1, Study 1335

Insulin detemir NPH insulin
n=474 n=239
Insulin Mean (SD) Mean (SD) Ratio (Detemir/NPH)
Molar Volume Molar Volume Molar  Volume
Basal 504 (nmol)  21.0 () (10.40) | 153 {(nmol) 25.5 (U) (12.0) | 3.29 0.82 (U/1U)
Bolus 214 (nmol)  35.6 () (13.73) | 200 (nmol) 33.4 (U) (12.8) | 1.07

Insulin detemir: 1{U)=24 nmol
NPH insulin: 1(IU) =6 nmol
Human Soluble Insulin (bolus): 1 (Uy=6 nmol

Figure 8 Box Plot of Total Daily Bolus Insulin —~Type 1, Study 1335
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Figure 9 displays HbA:. value from bascline to endpoint for the outliers of the bolus insulin.
The y-axis is sorted by the bolus daily insulin dose at endpoint.

Figure 9 Hb Ay, baseline to endpoint for bolus insulin dose by ontliers — Type T Study 1335

Treatment
Insulin detemir NPH insulin

Direction
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No change
Deccrease
o Start
| | End
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The descriptive statistics for subgroup of gender and age group are displayed in Tables 17
and 18, respectively. The treatment-by-subgroup interaction was not significant.

Tabls 17 Mean (S3) of HbA,, (%) and Daily Insulin by Gender and Treatment Group — Type 1, Study 1335

Female Male
Insulin detemir NPH insulin | Insulin detemir NPH iasulin
n=162 n=97 n=312 n=142
Baseline HbA.. 8.19 (1.29) 838 (1.21) 8.44 (1.17) 8.32 (1.22)
Endpoint HbA. 8.18 (1.11) 8.33 (1.40) 8.35 (1.05) 8.46 (1.25)
HbA;. Change -0.01 (0.89) -0.05 (1.16) -0.08 {0.93) 0.14 (0.96)
Daily Bolus Insulin (I8) 31 (11.0) 29 (10.1) 38 (14.5) 37 (13.5)

Table 18 Mean (S12) of HbA,, (%) and Daily Insulin by Age & Treatment Group — Type 1, Study 1335

2 65 years <65 year
Insulin detemir  NPH insulin Insulin detemir NPH insulin
n=21 n=11 n=453 n=228
Baseline HbA . 8.08 (1.04) 8.39 (1.65) 8.37 (1.21) 8.34 1.19)
Endpoint HbA;, 7.98 (0.94) 8.18 (1.18) 8.31 (1.08) 8.42 (1.32)
HbA;. Change -0.10 (0.86) -0.21 (1.64) -0.06 (0.92) 0.08 (1.02)
Daily Bolus Insulin (IU) 32 (9.4 34 (7.3) 36 (13.0) 33 (13.0)

Conclusion of Type 1 Study 1335;

For HbA:. descriptive staristics pooling all patients, the change from baseline was minimal,
-0.01% for the insulin detemir group and +0.06% for the NPH insulin group. The once daily
basal insulin regimen seems insufficient in HbA;. reduction since HbA,. at endpoint remained
well above 8% in both groups. The insufficient basal insulin dose and the few patients in
some of the countries might cause a significant treatment-by-country interaction. Including
the statistically significant treatment-by-country interaction in the ANCOVA, the least
squared mean at baseline was 8.29 for both groups. The mean difference between groups in
HbA,, was -0.12% with an upper confidence interval of 0.04 which is less than the 0.4%
non-inferiority margin. The mean daily molar dose of bolus insulin was slightly higher after 6
months in the insulin detemir treatment group than in the NPH insulin group (214 nmol vs.
200 nmol) with a ratio of 1.07. The molar dose ratio for basal insulin was 3.27 (504 nmol vs.
153 nmol) for insulin detemir:NPH. The insufficient dosing regimen for the basal insulin
might have compromised assay sensitivity in this non-inferiority trial.

2.2.1.4 Study 1447 — Type 1 diabetes
This was a 16-weck study comparing administration of insulin detemir given morning and

pre-dinner, insulin detemir given morning and bedtime, and NPH insulin given morning and
bedtime in parients with type 1 diabetes. All patients received bolus insulin aspart (IAsp).
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The purpose of the study was to address the question of optimal dosing time. The rationale
was based on the later onset of action of insulin detemir than NPH insulin which may allow
a pre dinner administration of insulin detemir that is earlier than the usual bedtime
administration of NPH insulin. The profile of insulin detemir may promise a reduced risk of
hypoglycemia and a long enough effect to cover the early morning insulin requirements.

Based on the 2 previous phase 3 studies (1181, 1205), the molar dose for detemir was
changed from a factor of approximately 2 to approximately 4 compared to NPH insulin. The
insulin detemir formulation used was 2400 nmol/ml (100 U/ml). The starting dose of insulin

detemir was 2.8 imes the NPH insulin dose as measured in molar concentration and 70%
the NPH insulin dose as measured in volume. Patients randomized to NPH insulin also
started on 70% of the NPH insulin dose that they were taking previously. In order to ensure
sufficient glycemic control for both treatment groups, patients were titrated up rapidly.

The ptimary efficacy variable is HbA,_ measurements after 16 weeks of treatment. The
analysis of covariance model with baseline HbA. as a covariate was used to test the null
hypothesis that all treatments have the same effect against the alternative hypothesis that at
least one of the treatments has a different effect from one of the others. To account for
multiple comparisons, the protected Fisher’s LS (least significant difference) method was
used per protocol. It first tests the null hypothesis that all the population means are equal.
After (and only after) the rejection of the null hypothesis that all the population means are
equal, the LSD can be applied to all pairwise comparisons using t-tests at the 5% level of

significance.

Patient Disposition — Type 1 Stady 1447

A total of 426 patients were screened and 400 patients were randomized to treatment.
Approximately 95% of the randomized patients completed the trial. The per protocol
analysis set included approximately 80% of the patients. Table 19 displays the patient

disposition.
Table 19 Patient Disposition — Type I stndy 1447

Insulin detemir | NPH insulin Insulin detemir Toral

morning + pre- | morning + morning +

dinner beddme bedtime
Randomized 139 129 132 400
Withdrawals
Total 7 (5%) 4 (3%) 10 (8%) 21
Adverse event 2 0 4 6
Ineffective therapy 2 4 1 7
Non-compliance 2 0 2 4
Other 1 0 3 4
Completers 132 (95%) 125 (97%) 122 (92%) 379
PP analysis 112 (81%) 105 (81%) 105 (80%) 322
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All of the 4 patients (3%) who withdrew from NPH insulin group did so due to ineffective
therapy. The 2 insulin detemir groups had more withdrawals than the NPH insulin group
(5%, 8%).

Demographic and Baseline Characteristics — Type 1 Study 1447

The study population consisted of all Caucasians. Overall approximately 60% of the patients
were males and 40% were females. The detemir morning and bedtime group, however, had
approximately 70% males and 30% females. Patients were around 50 years of age with a
mean duration of diabetes around 15 years. The mean HbA,. at baseline was 8.07% and the
mean fasting plasma glucose (FPG) was 10.4mmol/L.

Primary Efficacy Analysis - Type 1t Study 1447
The primary efficacy endpoint was HbA;. at week 16. Table 20 displays the descriptive

statistics of HbA,..
Table 20 Mean (SD) of HbA,, — Type T Study 1447

Detemir morning, dinner | Detemir morning, bedtime | NPH morning, bedtime
n=136 n=124 n=125
Baseline HbA. 8.02 (1.25) 8.13 {(1.38) 8.09 (1.14)
Endpoint 7.59 (1.12) 7.64 (11D 7.70 (0.98)

The overall treatment difference was not statistically significant (p=0.64). Thercfore,
according to the planned protected Fisher’s LSD, the sponsor did not perform pairwise

comparisons,

This reviewer presented the Bonferroni adjusted pairwise confidence intervals of difference
between treatment groups in Table 21.

Table 21 ANCOVA of HbA,, (%) after 16 Weeks of Treatment — ITT (LOCF} Type 1 Study 1447

Treatment Group n Baselin HbAlc Treatment difference (95% adjusted C.1.)
HbA. (SE) (SE)

Detemir motning, dinner | 136 823 7.67 Detemir morning, dinner — NPH morning, bedtime
0.11) {0.06) -0.06 (-0.27, 0.15)

Detemir morning, beddme | 125 8.13 7.65 Detemir morning, bedome — NPH morning, bedtime
(0.11) (0.07) -0.08 (-0.30, 0.13)

NPH morning, bedtime 124 8.16 7.73 Detemir morning, dinner — Detemnir morning, bedtime
(0.11) ©.07) 0.02 (-0.19, 0.23)

p=0.04

Figure 10 displays change from baseline HbA:. by baseline HbA,.. The 3 similar negative
slopes indicated thar as the baseline increases the reduction of HbA,, from baseline also

increases.
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Fugure 10 HbA,, change from baseline by baseline HbA, — Type 1, Study 1447
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Insulin Dose

The mean basal and bolus insulin dose (units) at week 16 (visit 7) for each dose time and
their daily total are displayed in Table 22.

Table 22 Total daily insulin dose at week 16 — Type 1, Study 1447

Detemir Detemir NPH
Morning, Dinner Morning, Bedtime Morning, Bedtime
n 136 124 125 Ratio (Detemir/NPH)
u/iu nmol U/Iu nmol { U/IU nmol | molar Volume
Basal 34 (19.4) 810 32(13.6) 765 29 (1200 171 47, 4.5 1.17, 1.10
Bolus 28.5 (15.9) 30.6 (15.8) 25.6 (10.3) 1.11, 1.19

Insulin detemir: 1 unit (U) = 24 nmol
NPH insulin: 1 unit (IU) = 6 nmol
Insulin Aspart: 1 unit (U) = 6 nmol

The molar dose ratio in this trial for insulin detemir was higher compared to previous phase
3 trials. The molar ratio for basal insulin dose was 4.7, and 4.5 for the insulin detemir groups
to the NPH insulin group. For insulin Aspart (bolus insulin), 11% and 19% more insulin was
used in the detemir groups than the NPH insulin group. Figure 11 displays the boxplots for
daily total basal insulin and daily total bolus insulin.

Figure 11 Boxplots for Daily Total Basal and Bolus Insulin (units) — Type T Study 1447
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Figure 12 displays HbA;. from baseline to endpoint for patients using at least 62 units daily
basal insulin (y-axis sorted by insulin unit).

Figure 12 Patients with Daily Basal Insulin 2 62 U
Treatment

Detemir Morning, Dinner Detemir Morning, Bedtime NPH Morning, Bedtime

Direction
Increase
No change
Decrease
O Start
| End
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Figure 13 displays HbA, from baseline to endpoint for patients using at least 52 units daily
bolus insulin (y-axis sorted by insulin unit).

Figure 13 HbA,, of Patients with Daily Bolus Insulin (IAspart} 252 U~

Treatment

Detemir Morning, Dinner Detemir Morning, Bedtime NPH Morning, Bedtime

Direction
Increase
No change
Decrease
o] Start
| End

Subgroup — Type 1 Study 1447

For both gender and year group, the HbA,. reductions from baseline in all 3 treatment groups
were comparable.

Conclusion — Type 1 Study 1447

The study was designed to show superiority of at least one treatment group in HbA:. after 16
weeks of treatment. The HbA,. was not statistically significantly different (p=0.6) among the
3 treatment groups which administered nighttime basal insulin at dinnertime or bedtime.
HbA\ reduction was approximately 0.4% (8.1% to 7.7%). The insulin molar ratio of insulin
detemir to NPH insulin was 4.9 for the detemir dinnertime group and 4.5 for the detemir
bedtime group. The mean daily bolus insulin was 11% higher in the detemir morning/dinner
time group and 19% higher in the detemir morning/bedtime group than in the NPH
morning/bedtime group.
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2.2.1.5 Study 1448 — Type 1 diabetes

This was a 16-week, multi-center, multi-national, open, randomized 3-group parallel study
comparing administration of mnsulin detemir at 12 hour intervals, insulin detemir at morning
and bedtime, and NPH insulin at morning and bedtime in patients with type 1 diabetes. The
primary objective of the trial was to compare the twice-daily basal insulins as measured by
HbA,, on a basal-bolus regimen. Patients received insulin aspart (IAsp) at meals.

The rationale for administering insulin detemir at fixed time intervals instead of the
traditional insulin regimen of morning and bedtime was that the even interval might provide
more stable daily basal insulin profiles and could potentially improve metabolic control
and/or reduce the fisk of hypoglycemia.

The primary efficacy variable is HbA,, measurements after 16 weeks of treatment. The
analysis of covariance model with treatment and country as fix effects and baseline HbA,. as a
covariate was used to test the null hypothesis that all treatments have the same effect against
the alternative hypothesis that at least one of the treatments has a different effect from one
of the others. If this overall F test is significant then all 3 pairwise comparisons can be tested
at a2 0.05 alpha level.

Patient Disposition — Type 1 Study 1448

A total of 52 trial sites in 7 countries participated in the study. A total of 441 patients were
screened and 409 patients were randomized to treatment and 408 were exposed to trial
products. Approximately 96% of the randomized patients completed the trial. Table 23

displays the patient disposition.

Table 23 Patient Disposition — Type 1 Study 1448

Detcmirlz hr NPHMom&Bed Detemirmom&}kd Tortal

Randomized 137 133 139 409
Withdrawals

Total 5 (3.6%) 8 (6.0%) 4 (2.9%) 17
Adverse event 1 {0.7%) 1 (0.8%) 0 (0.0%) 1
Ineffectve therapy 3 (2.2%) 1 (0.8%) 0 (0.0%) 4
Non-compliance 1 (0.7%) 5 (3.8%) 2 (1.4%) 8
Other 0 (0.0%) 1 (0.8%) 2 {1.4%) 3
Completers 132 (96.4%) 124 (93.2%) 135 (97.1%) 391
PP analysis 112 (81.8%) 117 (88.0%) 126 (90.6%) 355
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The study population consisted of 99% Caucasians with more male patients (54%) than
female patients (46%). The average age was 40 years and the mean weight was 75 kg, The
mean HbA,. at baseline was 8.6%.

Primary Efficacy Analysis

The primary efficacy endpoint was HbA at week 16. Table 23 displays the descriptive

statistics of HbA,. at e

ndpoint.

Table 24 Descriptive statistics of HbA,, (%) — Study 1448, fype 1

HbA. Detemir 12h Interval | Detemir Morning Bedtime | NPH Morning Bedtime
Baseline Mean (SD) | 8.56 (1.20) 8.72(119) 8.53 (1.17)
Week 16 Mean (SD} | 7.76 (1.01) 7.88 (0.93) 7.94 (1.12)
Change (SD) -0.80 (0.8%) -0.84 {1.06) -0.59 {0.87)

For the primary efficacy analysis on HbA(. at week 16, treatment-by-country interaction in
the ANCOVA model was not statistically significant and was deleted from the model. The
overall p-value and the Bonferroni adjusted pairwise confidence intervals for differences
between treatments are displayed in Tables 25 and 26 for the ITT population and PP
population, respectively. P-value from the overall F-test was not significant (p=0.075),
therefore, no further pairwise comparison was performed by the sponsor.

Table 25 ANCOVA Results of HbAy. (%) after 16 Weeks of Treatment — ITT (LOCF), Type 1 #1448

Treatment Group n Baseline Endpoint Treatment difference
LSM (SE) LSM {SE) (2-sided, 95% adjusted C.1.)

Detemir 12 hr interval 135 | 853 (0.10) | 7.76 (0.07) Detemic 12 hr interval — NPH Morning, Bed
-0.19 (-0.42, 0.03)

Detemir Morning, Bed 136 | 8.68(0.10) | 7.79 (0.07) Detemir Motning, Bed — NPH Morning, Bed
-0.17 (-0.39, 0.05)

NPH Morning, Bed 127 | 851 (0.11) 7.96 (0.07) | Detemir 12 hrinterval — Detemir Morning, Bed
-0.03 {-0.24, 0.19)

F-test p=0.075

Table 26 ANCOV A Results of HbA;. (o) after 16 Weeks of Treatment — PP, Type 1 Study 1448

Treatment Group n Baseline Week 16 Treaument difference (95% adjusted C.1)
LSM(SE) | LSM (SE)

Detemir 12h interval 112 | 859 (0.11) 7.79 (0.07) Detemir 12 hr interval - NPH Morning, Bed
-0.10 (-0.33,0.13)

Detemir Motning, Bed 126 | 8.71 (0.11) 7.80 (0.07) Deremir Morning, Bed — NPH Morning, Bed
-0.09 (-0.32,0.13)

NPH Morning, Bed 117 | 849 (0.11) | 7.89(0.07) Detemir 12 hr interval — Detemir Morning, Bed
0.01 (-0.24, 0.22)

E-test p=0.50
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Figure 14 displays HbA,. change from baseline by baseline HbA,. for the 3 treatment groups.
The fitted regression lines indicated that patients with greater baseline HbA. value experience
a greater reduction in HbA,. than patients with smaller baseline HbA, value. The treatment-
by-baseline HbA. interaction was significant (p=0.003).

Figure 14 HbA,, change from baseline by baseline HbA, — Type 1, Study 1448

- 6 8 10
Baseline HbAlc (%)
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The mean basal and bolus insulin dose (molar, units) at week 16 (visit 7) for each dose time

and their daily total are displayed in Table 27 .

Table 27 Total datly insulin dose at week 16 — Type 1, Study 1448

Detemir 12 hr

Detemir morn, bed

NPH morn,bed

135 127 Ratio (Detemir/NPH)
Molar U/IU Molar Molar U/IU Molar Volume
Basal 876 36.5(16.3) 1871 2106 349 (13.5) | 417, 415 1.06 1.03
Bolus 165 27.5(15.0) | 176 176 294 (12.4) 1 097 1.00

Figure 15 displays the boxplot for basal and bolus insulin.

Daily total insulin
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Fipure 15 Boxplot for Insalin — Type T Study 1448
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Figure 16 displays HbA.. from baseline to endpoint by patient whose daily basal insulin was
at least 62U (y-axis).

Figure 16 HbA,, from baseline to endpoint by patient with basal insulin 262 U
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Figure 17 displays patients whose daily bolus insulin was at least 52 U.

Figure 17 HbA,, frome baseline to endpoint by patient with bolus insulin = 52 U

Treatment
Direction
Increase
No change
Decrease
O Start
#a End

Concluston — Type 1 Study 1448

After 16 weeks of treatment with insulin detemir 12h interval, insulin detemir
morning+bedtime and NPH insulin morning+bedtime in combination with insulin aspart,
HbA:. was not statistically significant different between the 3 treatment groups. HbA,.
changes from baseline were -0.8%, -0.9% and -0.6% from baselines of 8.5%, 8.7% and 8.5%
for the 3 treatment groups of detemir 12 h interval, detemir morning and bedtime, and NPH
morning and bedtime, respectively. The molar ratios of insulin detemir to NPH insulin were
approximately 4.2 for basal insulin and approximately 1 for bolus insulin Aspart.
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Study 1166 ~ Type 2 diabetes

This 6-month trial in Type 2 diabetes was conducted in Asia and Europe. The ptimary
objective of the study was to compare the effect of insulin detemir with NPH insulin on
glycemic control, as measured by HbA,, in patients with type 2 diabetes after six months of
treatment on a twice-daily regimen.

The trial recruited patients age 235 years who wete treated with intermediate/long-acting

insulin €120 IU in total daily dose or patients unsatisfactorily controlled with oral
hypoglycemic agent (HbA;. >8.0%).

The formuladon fot insulin detemir was 100 U=1200 nmole and for NPH insulin it was 100
IU=600 nmol. According to the 2.2 to 2.5 dmes molar dose estimate of insulin detemir to
the NPH insulin dose from a phase 2 trial in type 1 diabetes (NN304-1038), the initial dose
of detemir was 2 times patient’s usual molar dose of NPH insulin. ‘The initial detemir were
adjusted every second day in ordet to optimize dosing with insulin detemir.

Sample size was based on a non-inferiority trial with 1:1 randomization, a 2-sided t-test at
5% significant level, assuming a 1.4% standard deviation for HbA. and a non inferiority
mazgin of 0.4% HbA. as a clinically relevant difference. A total of 440 patients were
considered sufficient with a 10% drop out rate and a power of 81%.

Patient disposition

The 43 trial sites (9 in Asia and 34 in Europe) screened a total of 553 patients. Of the 553
patients, 445 patients were randomized, 224 to the insulin detemir group and 221 to the
NPH insulin group. The completion rate was 80% for the insulin detemir group and 93%
for the NPH insulin group. Approxitately 11% (24) padents in the insulin detemir group
and 1% (2) patients in the NPH insulin group withdrew for ineffective therapy. Table 28
displays dispositon of patients.

Appears This Way
On Original
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Table 28 Patient disposition — Type 2 study 1166

Insulin detemir NPH insulin
n=224 (100%) n=221 (100%)
Reason for withdrawal
Adverse event 8 (3.6%) 2 (0.9%)
Ineffective therapy 24 (10.7%) 2 (0.9%)
Non-compliance 2(0.9%) 4 (1.8%)
Other 10 (4.5%) 7 (3.2%)
Completed 180 (80.4%) 206 (93.2%)

The 2 treatment groups were comparable in the demographic and baseline characteristics. A
larger percentage of male patients (60%) were in the insulin detemir group than in the NPH
insulin group (51%). The race distribution was 1/3 Asian and 2/3 Caucasian. Average age
was 59 years. The mean baseline HbA,. was 8.87%.

Of the 445 patients randomized, 439 were exposed to trial products and were included
in the ITT population. Of the 439 patients (221, detemir and 218 NPH), 396 patients
(187, detemir and 209 NPH) had both a baseline and at least one follow up
measurement of HbA,. and were included in the primary efficacy analysis on HbA,..
Primary efficacy analysis on HbA(. - type 2 study 1166

Table 29 displays descriptive statistics of HbA;..

Table 29 Mean (SD) of HbA,, (%) — Type 2 Study 1166

HbA; (%0) Insulin detemir | NPH insulin
n=187 n=209
Baseline 892 (1.37) 8.78 (1.40)
Month 6 9.29 (1.62) 8.55 (1.42)
Change from baseline +0.37 (1.56 -0.24 (1.35)

The ANCOVA model included treatment and country as fixed effects and baseline HbA,,
value as a covariate. The country-by-treatment interaction was not statistically significant;
thetefore, it was eliminated from the model. In addition, the race-by-treatment was not
statistically significant. Table 30 displays the results of the ANCOVA analysis on HbA;..

Table 30 Results from the ANCOV.A on HbA, (%) — Type 2 Study 1166

Insulin detemir | NPH insulin
n=187 n=209 detemir minns NPH
LSM (SE) LSM (SE) LSM difference (95% CI)
Baseline HbA,. 9.01 (0.12) 8.87 (0.11)
Endpoint 9.39 (0.10) 8.70 (0.1 0.69 {0.46, 0.91)

The insulin detemir was inferior to the NPH insulin in glycemic control measured by HbA,..
Both the confidence limits were greater than 0 which indicated that the NPH insulin was
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statistically significantly better than insulin detemir. The mean difference between the
treatments (0.69%) as well as both the upper and lower bound of the 95% confidence
interval exceeded the 0.4% margin for noninferiority where the criteria is that the upper
bound should be within the margin.

Figure 18 displays the change from baseline HbA,. by baseline HbA,. of the 2 treatment
groups.
The regression lines were parallel which indicated a consistent mean difference over the

HbA. baseline range. Mean HbA,. change from bascline went from positive (HbA,. increases)
to negative (HbA;. decreases) as baseline HbA, increases.

Figure 18 Change from baseline HbA,, by Baseline HbA, — Type 2 Study 1166

Baseline HbA lc (%)
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Tasulin — Study 1166, type 2
Table 31 displays the total daily basal dose after 6 months.

Table 31 Total daily basal dose after 6 months — Type 2 1166

Insulin detemir NPH insulin Ratio (Detemit/NPH)
n=187 n=209
Mean U (§D) nmol | Mean [U (8D) nmol Volume Molar
129 79 1548 |61 (34 366 2.1 4.2

Insulin detemir: 1 U=12 nmol
NPH insulin: 1 IU=6 nmol

Figure 19 displays HbA,. change from baseline by daily total basal insulin (U) for the two
treatment groups.
Fz;gum 19 Boxplot of Total Darly Basal Insulin by Treatment Group — Type 2, Study 1166
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Subgroup — Study 1166, type 2
Gender
Table 32 displays descriptive statistics on HbA. and daily insulin by gender. HbA,_ changes

from baseline were similar in both male patients and female patients with increases in insulin
detemir treated patients and decreases in NPH treated padents. The insulin daily dose in
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female patients and male patients were also similar for both insulin detemir and NPH
insulin.

Table 32 Mean (§D) of HbA,, (%) and Daily Insulin by Gender and Treatment Group — Type 2, Study 1166

Female Male
Insulin detemir NPH insulin | Insulin detemir NPH insulin
n=77 n=103 n=110 n=106
Baseline HbA, 9.00 (1.49) 8.95 (1.34) 8.87 (1.28) 8.62 (1.45)
Endpoint HbA. 9.42 (1.80) 8.62 (1.34) 9.20 (1.48) 8.48 (1.50)
HbA; Change 0.43 (1.67) -0.33 (1.38) 0.33 (1.48) -0.14 (1.32)
Daily msulin (U or IU) 130 (80.2) 61 (31.3) 128 (79.0) 61 (34.1)

Race

The treatment-by-race interaction was not significant (p=0.13). Table 33 displays descriptive
statistics on HbA,. (%) and daily insulin by race. For Asian patients, HbA,. increased 0.9% in
insulin detemir treated patients and increased slightly, 0.09% in NPH treated patients. For
Caucasian patients, HbA,. increased slightly (0.05%) in insulin detemir treated patients and
decreased 0.4% in NPH treated patients.

Table 33 Mean (SD) of HbA,, (%) and Datly Insulin by Race and Treatment Group — Type 2, Stady 1166

Asian Caucasian
Insulin detemir  NPH insulin Insulin detemir NPH insulin
n=71 n=77 n=116 n—132
Baseline HbA,, 9.04 (1.53) 8.96 (1.55) 8.85 (1.206) 8.68 (1.30)
Endpoint HbA:. 9.94 (1.82) 9.06 {1.75) 8.90 (1.34) 8.25 (1.10)
HbA; Change 0.90 (1.78) 0.09 (1.44) 0.05 (1.30) -0.43 (1.26)
Daily insulin 114 (69.8) 61 (33.0) 138 (83.6) 61 (35.1)

Age
Table 34 displays descriptive statistics in HbA,. and daily insulin dose for patients 2 65 ot
<65 years in age. In both age groups, HbA,. increased in insulin detemir treated patients and

decrcased in NPH insulin treated patients.

Table 34 Mean (SD) of HbA,, (%) and Daily Insulin by Age and Treatment Group — Type 2, Study 1166

2065 years <65 years
Insutin detemir  NPH insalin | Insulin detemir NPH insulin
n=49 n—G63 n=138 n=146
Baseline HbA . 8.80 (1.14) 8.65 (1.38) 8.97 (1.44) 8.84 (1.42)
Endpoint HbA,. 9.50 {1.00) 8.34 (1.38} 9.22 (1.62) 8.64 {1.51)
HbA | Change 0.70 {1.61) -0.31 (1.09) 0.25 (1.53) -0.20 (1.45)
Daily insulin (U or 1) 116 (73.7) 52 (27.1) 134 (80.9) 65 (36.3)
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Conclusion - Study 1166 (Type 2)

The analysis of covariance showed that after 6 months treatment with either insulin detemir
or NPH insulin, HbA,, was statistically significant higher in insulin detemir group compared
with the NPH insulin. The criterion for non-infetiority was not met. The baseline adjusted
least means was 9.39% and 8.70% for insulin detemir and NPH, respectively. The LSM
ditference was 0.69% with 95% confidence interval of 0.46% and 0.91%.

2.2.1.6 Study 1336 - Type 2 diabetes

This was a 6-month, muld-center (63}, multinational (5), randomized (2:1, detemir:NTPH)
study in type 2 diabetes patients on a basal (once to twice daily) and bolus (TAsp ) insulin
regimen. .

A total of 506 patients were randomized and 505 were exposed to trial drugs. Approximately
99% of patients were White and 1% were Asian. Approximately 93% of patients completed
the study (T'able 35).

Table 35 Patient Dispesition — Study 1336, type 2

detemir NPH all
Screen : 545
Randomized 341 165 5006
Withdrawals 26 (7.6%) 9 (5.5%) 35 (6.9%)
Adverse Event 8 (2.3%) 2 (1.2%) 10 {2.0%)
Ineffective therapy 8 (2.3%) 2 (1.2%) 5 (1.0%)
Other 9 (2.6%) 2 (1.2%) 11 (2.2%)
Completers 315 (92.4%) 156 (94.5%) 471 (93.1%)

Patients were enrolled in 63 sites in 5 countries: 43 sites in Germany, 8 sites in Austria, 7

sites in Italy, 4 sites in Switzerland and 1 site in Slovenia. The percentages of total padents in

the 5 countries were 71%, 11%, 9%, 6% and 3%, respectively (Fig 20). Baseline HbA,. level is

low in Germany compared to Slovenia (Table 36). The gross imbalance in the number of

patients in each makes it inapproptiate to include country as a factor in the statistical model.
Fipure 20 Freguency over Hb A, by country
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Table 36 displays the difference between the arithmetic mean and the least squared mean for
baseline HbA:. with country as a factor.

Table 36 Baseline HbA, (%)

detemir NPH
Mean 79 7.8
Least Squared Mean | 8.5 8.4

The difference between the arithmetic mean and least squared mean resulted from the fact
that the mean baseline HbA,. in Germany (71% of patients) was low and the mean baseline
HbA in Italy and Slovenia was high (Table 37). Table 38 displays daily total bolus insulin by
country.

Table 37 Descriptive statistics of HbA,, by country

Country Germany Austria Switzerland Lraly Slovenia
Treatment detemir NPH detemir NPH  detemit  NPH detemir NPH detemir NPH
n 231 109 36 17 19 10 27 15 11 5
baseline 7.6 7.5 8.2 7.8 8.2 81 8.9 9.0 9.6 8.8
change -0.1 -0.3 -0.2 -0.3 -0.2 -0.3 -0.8 -0.9 -1.4 -0.9

Table 38 Descriptive Statistics of Daily Total Bolus Insulin (unit) by conntry

Country Germany Austria Switzerland Italy Slovenia
Treatment detemir  NPH detemir NPH  detemic NPH detemir NPH detemir NPH
n 231 109 36 17 19 10 27 15 11 5
Bolus 43.47 41.52 36.39 3194 32.58 25.60 3196 31.53 61.45 27.60
SD 27.23 2310 2298 1943 1391 11.84 1319 1257 4980 16.76
Basal 3508 36.85 40.97 3582 3347 358 24.59  25.67 88.72 42.40

The magnitude of HbA,. change from baseline is dependent on baseline HbA, Patients in Italy
and Slovenia had a greater baseline and a greater reduction in HbA. compared with the other
3 countries. Patients in general administered mote bolus insulin in the insulin detemir group
than patients in the NPH group, especially in Slovenia (61.45 vs. 27.60).

The imbalances in the number of patients, the baseline HbA,. in different countries and the
differential dosage of insulin injection between treatment groups and the low baseline HbA.

combine to make assay sensitivity a questionable premise in this trial.

The descriptive statistics for mean baseline HbA,., mean endpoint HbA;, and change from
baseline HbA, are displayed in Table 39.
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Table 39 Descriptive statistics of HbA, (%) — Study 1136, type 2

detemir
n=325%

NPH
n=157

Mean (SD)

Min, Max

Mean (SD)

Min, Max

Baseline HbA.

7.87 (1.33)

(5.10, 12.30)

7.77 (1.34)

(5.00 ,11.60)

Endpoint HbA,

7.62 (1.10)

(5.30, 12.00)

7.41 (0.95)

(5.10, 10.60)

Change from baseline

-0.25 (1.04)

(-4.40, 2.50)

036 (1.04)

(360, 1.90)

The results from the analysis of covariance with treatment, country as fixed factors and
baseline HbA,, as covariate are displayed in Table 40.

Table 40 ANCOVA results in HbA,, (%) — Study 1136, type 2

detemir
n=325

NPH
n=157

detemir — NPH
2-sided 95% CI

Mean (SE)

7.87 (0.07)

7.77 (0.11)

LSM (SE)

7.63 (0.07)

7.47 (0.08)

0.16 (0.01, 0.31)

The upper confidence limit 0.3% was within the 0.4 noninferior margin. The lower limit is
greater than 0 which means NPH is statistically supetior to detemir (p=0.04).

Figure 21 displays HbA:. change from baseline by baseline HbA... The 2 regression lines are
not parallel over the range of the baseline HbA,. values. As the baseline HbA,. value increases,
the regression lines start to separate.

Figure 21 HbA,, by baseline HbA, — Study 1338, type 2
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Insulin

The insulin molar ratio of detemir/NPH was 4.1 for the basal insulin and 1.12 for the bolus
insulin (Table 41).
Table 41 Mean (SD) daily insulin dose for basal insulin and bolus insulin.

Insulin detemir NPH insulin Ratio
n=325 324 n=157
Molar U Molar 1U/U Molar Volume
Basal Insulin 878  36.6 (25.0) 215 35.8 (21.6) 41 1.02
Bolus insulin 244 40.7 (26.%) 218 363 21.1) 1.12

Figure 22 displays boxplots for basal and bolus insulins. Figure 23 displays HbA, of
individual patients with daily bolus insulin greater or equal to 80 U

Figure 22 Boxplot of Botus Insulin and Basal Insulin — Type 2 Sindy 1336
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Figure 23 HbA,, of patients with bolus insulin dose > 80 U

Treatment
Insulin detemir NPH insalin

Conclusion — Type 2 Study 1336

The cell sizes by country were extremely imbalance with 70% patients in Germany and only
3% in Slovenia. The mean baseline HbA,. was 7.8%, which is low compared to other studies.
The 0.16% treatment difference with a confidence interval of 0.01 to 0.31 is within the
margin of 0.4%, however, the lower limit excludes 0 which means statistically NPH is
superior to detemir. The molar ratio of basal insulin detemir to NPH insulin was 4.1
(876/210) and the ratio for the bolus insulin of the two treatment groups was 1.12.

2.2.1.7 Study 1337 - Type 2 diabetes

This is a study of once daily evening dosing of insulin detemir or human insulin NPH added
to a maximally tolerated dose of metformin in patients with type 2 diabetes previously
inadequately controlled with monotherapy or ofal combination therapy with metformin.

The formulaton of insulin detemir used in this study was 2400 nmol/ml, which was 4 times
the molar concentration of NPH insulin. The rationale for the equal volume dosing was
based on the results of 2 phase 2 study in type 2 diabetic patients (NN304-1255). In the
phase 2 study a similar metabolic effect to insulin NPH was achieved with a 4.1-fold higher
molar dose of insulin detemir. In both treatment groups the insulin dose started at 0.1
units/kg in patients whose fasting blood glucose was < 180 mg/dl or 0.2 units/kg for
patents whose fasting blood glucose was >180 mg/d| with subsequent insulin dose titration.
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The study was conducted at 72 trial sites in the United States and Puerto Rico for 24 weeks.
Randomization of patients was in a 2 to 1 ratio of insulin detemir and insulin NPH.

A total of 467 patients were randomized, 309 to the detemir group and 158 to the NPH
group. Fourteen percent of detemir patients (43) and 11% of the NPH patients (18)
discontnued from the study. All § patients who withdrew due to a reason of ineffective
therapy were in the detemir treatment group. Table 42 displays patient disposition.

Table 42 Patient Disposition - Type 2, Study 1337

Detemir NPH Total
Screened 517
Randomized 309 158 467
Completed 266 (86%) 139 (88%) 405 (87%)
Discontinued 43 (14%) 18 (11%) 61 (13%)
Adverse Events 9(2.9 4 (2.5%) 13 (2.8%)
Non-compliance 18 (5.8%) 8 (5.1%) 26 {5.5%)
Ineffective therapy { 8 (2.6%) 0 (0%) 8 (1.7%)
Other 8 (2.6%) 6 (3.8%) 14 (3.0%)

The 2 treatment groups were comparable with respect to demographics, baseline
characteristics and diabetic history. The mean age was 55.8 years. More males than females
were in the NPH group (59% vs. 41%). There were 60% of Caucasians, 30% of Hispanic
and 6% of Black. Mean year with diabetes was 9.2. Baseline HbA,. was 9.4%.

Primary Efficacy Analysis

The protocol specified analysis of variance but the sponsor performed analysis of covariance
for the primary analysis on HbA,. at endpoint. The ANCOVA model included treatment,
center, and previous treatment as fixed effects and baseline HbA,. as covariate. The
sponsot’s endpoint analysis (EOS) on the ‘modified ITT populadon’ had 290 insulin detemir
patients and 144 NPH insulin patients. However, this reviewer’s ANCOVA analysis had 280
insulin detemir patients and 142 NPH insulin padents (Table 44) from the efficacy data
submitted by the sponsor. Table 43 displays the descriptive statistics of HbA,..

Table 43 Mean (SD) of HbAj ~ Study 1337, type 2

Detemir (n=280) NPH (n=142)
Baseline HbA,. % 9.45 (1.20) 9.39 (1.12)
HbA:. at week 24 8.48 (1.28) 7.93(1.18)
Change from baseline -(0.97 (1 26) -1.45 (1.32)
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Table 44 1.SM (SE) of ANCOVA analysis in HbAy, — Study 1337, type 2

Detemir NPH Detemir minus NPH
(n=280) (n=142) Difference (2-sided, 95% CI)
Baseline HbA. %0 9.41 (0.09) 9.38 {0.11)
HbA. at week 24 | 8.46 (0.08) 8.01 (0.11) 0.45 (0.21, 0.69)

The upper bound of the confidence interval, 0.69% for treatment mean difference is greater
than the 0.4% noninferiority margin, hence; the noninfetiority criteria was not met for
insulin detemir in comparison to NPH insulin. The sponsor’s treatment difference was
0.50% with a confidence interval of 0.326 to 0.784

Treatment-by-baseline interaction was significant (p=0.07). Figure 24 displays the regression
of HbA.. change from baseline by baseline HbA,.. The difference between treatment groups
increased as the baseline increased.

Figure 24 HbA,, change from baseline by baseline HbA,, (Yo) — Stndy 1337, type 2

Insulin

Table 45 Basal insulin dose — Study 1337, type 2

Detemir {(n=280) NPH (n=142) Ratio (Detemir/NPH)
U nmol/ml | U nmol/ml | Volume Molar
Basal insulin 53.6 (38.0) 1286 42.6 (27.7) 255 1.26 5.0

The sponsor reported 2 mean (SI3) 0.57 unit/kg (0.36) for the 292 insulin detemir patients
and 0.46 unit/kg (0.26) for the 149 NPH insulin patients. The molar ratio of insulin detemir
to NPH insulin was 4.98 which is similar to the 5.0 molar ratio in Table 45.
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Subgroup
Race

Treatment-by-race interaction was significant when included in the ANCOVA model
(p=0.06). Figure 25 displays the HbA,. change from baseline by baseline HbA,. by race. Tables
46 & 47 display descriptive statistics for the subgroup race for HbA,. and daily basal insulin
dose, respectively. The least square mean difference between the insulin detemir group and
the NPH group was 0.70% favoring NPH insulin in Caucasian patients and 0.1% in
Hispanic patients.

The daily insulin dose was greater in Caucasian patients than in Hispanic patients. Figures 26
and 27 display HbA.. from baseline to endpoint by median of the basal insulin dose in
Caucasian and Hispanic patients, respectively. The figures showed that a higher proportion
of Caucasian patents in the insulin detemir group who took an above the median insulin
dose had an increase of HbA from baseline.

Table 46 HbA . (%) descriptive statistics by race — Study 1337, type 2

Detemir NPH Difference
n | baseline | week 24 | change n baseline | week 24 | change
Caucasian 181 9.3 8.4 -0.9 89 94 7.8 -1.6 0.7
Hispanic 70 9.8 8.6 -1.2 40 9.5 8.1 -1.3 0.1
Black 17 0.8 8.3 -1.4 8 9.5 8.2 -1.4 0.0
Other 6 9.2 8.1 -1.1 3 8.6 7.7 -0.9 -0.2
Asia 6 9.0 8.8 -0.2 2 9.1 8.9 -0.3 0.1

Table 47 Descriptive statistics by race for daily basal insulin dose

Detemir NPH Difference
n U n u U
Caucasian 181 o1 89 49 12
Hispanic 70 37 40 31 6
Black 17 45 8 38 7
Other 6 | 64 3 45 19
Asia 6 51 2 23 28
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Figure 25 Regression of HbAy, change from baseline on baseline HbA;, by race
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Figure 26 HbA,, from baseline to endpoint in Cancasian patients
with insulin dose <50 U or >50 U

Caucasian
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Figure 27 HbA,, from baseline to endpoint in Hispanic patients
with insulin dose <28 U or >28 U

Hispanic
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Gender
Table 48 displays descriptive statistics on HbA;. and daily insulin by gender. HbA,, change
from baseline was similar in both male patients and female patients. The daily insulin dose

was also similar with respect to genders for both insulin detemir and NPH insulin.

Table 48 Mean (D) of HbA,, (%) and Daily Insulin by Gender and Treatment Group — Type 2, Study 1337

Female Male
Insulin detemir  NPH insulin | Insulin detemir NPH insulin
n=151 n=64 n=155 n=91
Baseline HbA:. 9.60 (1.23) 9.35 (1.09) 9.38 (1.16) 9.51 {1.23)
Endpoint HbA;, 8.67 (1.36) 8.03 (1.13) 853 (1.29) 8.18 (1.43)
HbA,. Change -0.93 (1.27) -1.32 (1.30) -0.84 (1.20) -1.34 (1.36)
Daily insulin (U or IL) 50 (35.8) 43 (31.8) 54 (42.4) 42 (28.3)

Age
Table 49 displays descriptive statistics in HbA:. and daily insulin dose for the 2 age groups.

Table 42 Mean (D) of HbA;, (%) and Daily Insulin by Age and Treatment Group — Type 2, Study 1337

265 years <65 years
Insulin detemir  NPH insulin | Insulin detemirt NPH insulin
n=53 n=24 n=227 n=118
Baseline HbA,. 9.31 (1.20) 8.95 (0.90) 9.48 (1.20) 9.47 (1.14)
Endpoint HbA (. 8.41 (1.16) 7.87 (0.86) 849 (131)  7.95(1.23)
HbA,. Change -0.90 (1.27) -1.08 (0.86) -0.99 (1.26) -1.53 (1.39)
Daily basal insulin (U or 1U) 32 (22.6) 37 (21.2) 59 (39.1) 44 (28.8)

Conclusion — Type 2 Study 1337

Insulin detemir in combination with metformin was not as efficacious in HbA. reduction as
NPH insulin in combination with metformin. The treatment-by-race interaction was
significant; however, the interaction was quantitative with all subgroups having a mean
teduction of HbA;. from baseline.

2.3 STATISTICAL AND TECHNICAL ISSUES

Basal Insulin Dose

The noninferiority trial requires a more rigorous design than a superiotity trial because there
is no direct evidence of assay sensitivity without a placebo group. Although 3 of the
noninferiority trials in rype 1 diabetes achieved the noninferiority criteria, 2 might not have
assay sensitivity because of an insufficient basal insulin dose (1200 nmol/mi). The 3
noninferiority trials in type 1 diabetic patients started patients in the insulin detemir group on
a 2 times molar dose of NPPH insulin and the 2 superiority trials started with a 4 times ratio.
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The titrated dose of the only study with a once daily basal insulin regimen (#1335) was the
least among the 3 trials (500nmol/150nmole) and HbA: was unchanged from baseline for
both treatment groups. In Study 1181, HbA;. was unchanged from baseline for the insulin
detemir group and the change was -0.17% for NPH insulin group with a molar ratio of 3
(525nmol/170nmol). The insufficient dosing might have compromised assay sensitivity in
both trials. In contrast, Study 1205 with a greater molar dose (714nmol/189nmol) and a
greater molar ratio (3.8) had a mean change in HbA. from baseline of -0.5%.

The molar ratio of the 2 superiority trials in type 1 diabetes was changed from 2 times to 4
times higher for insulin detemir than NPH insulin. The final titrated dose ratio for both
studies was greater than 4. Study 1448 with the greatest molar dose for both treaunent
groups in the type 1 studies (>870/210) also had the greatest change in HbA,. from baseline
(-0.8%, insulin detemir, and -0.6%, NPH insulin). Both studies did not demonstrate
superiority; however, the upper limit of the confidence interval for the difference between
treatment groups was within the noninferiority margin of 0.4%.

Study in Type 2 Diabetes

All 3 trials in type 2 diabetes were noninferiority trials. Two of the trials had a >9% baseline
HbA;. and failed the criteria for noninferiority. The low baseline HbA,. (<8%) of the third
trial (#1336) might have compromised assay sensitivity. The upper limit of the confidence
interval for the treatment difference in HbA,. was within the 0.4% noninferiority margin;
however, the lower limit was greater than 0 which means NPH insulin was statistically better
than insulin detemir. The molar ratio of 4 for insulin detemir to NPH insulin was not
sufficient for type 2 diabetic patients. Study 1166 with a twice basal insulin dose regimen
started with a 2 times molar ratio and ended with a 4.16 times titrated molar ratio which was
not sufficient (1548nmol/366nmol) for HbA,. reduction. Mean HbA,. incteased 0.4% from
baseline in insulin detemir treated padents and decreased 0.17% in NPH treated patients.
The motar ratio of 5 times (1286nmol/255nmol) in the US study of insulin detemir added to
a maximum tolerated dose of metformin was not high enough for insulin detemit to
demonstrate noninferiority to NPH insulin. The mean HbA,. change was -1% for the insulin
detemir group but was inferior to the —1.5% mean change for the NPH insulin group.

Open Label Study

The open label design with no blinding of the treatment with titration for both basal and
bolus insulin might potentially bias the result toward no difference in HbA,. outcome. The
basal insulin and the bolus insulin were consistendy higher in the insulin detemir group.

2.4 CONCLUSIONS AND RECOMMENDATIONS

Insulin detemir in type 2 diabetic patients was infetior to NPH insulin in HbA. reduction

using a 4 times molar ratio of insulin detemir to NPH insulin. Two studies in type 1 diabetic
patients with a 4-time higher insulin detemir than NPH insulin in molar dose demonstrated
noninferiority of the insutin detemir to NPH insulin with a greater use of bolus insulin. One
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superiority trial with the greatest dosage of basal insulin failed superiority but demonstrated
noninferiority with an equal amount of bolus insulin use.

APPEARS THIS wAY
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