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1 EXECUTIVE SUMMARY 

Based on the statistical analysis results of the study SPD530-315 the reviewer confirms 
sponsor’s findings that INTUNIV® (Guanfacine hydrochloride) was statistically significantly 
superior to placebo as a maintenance treatment in pediatric patients (6-17 years old) with 
attention deficit hyperactivity disorder, as measured by the time to treatment failure during the 
randomized withdrawal trial. From the statistical perspective, the study SPD503-312 fulfills the 
Postmarketing Requirement 1538-1. 
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3 STATISTICAL EVALUATION 

3.1 Data and Analysis Quality 

The reviewer found the quality and integrity of the submitted data satisfying and acceptable for 
the review analysis. The reviewers were able to reproduce the primary analysis dataset from the 
raw data and trace how the primary endpoint was derived. 

3.2 Evaluation of Efficacy 

The primary objective of the study SPD503-315 was to evaluate the long-term efficacy of 
SPD503 as a maintenance treatment in children and adolescents (6-17 years old) with attention 
deficit hyperactivity disorder (ADHD) who respond to an initial open-label, short-term treatment 
with SPD503. The key secondary objective was to assess the time to treatment failure of SPD503 
during the double-blind randomized-withdrawal phase. 

3.2.1 Study Design and Endpoints 

This was a phase 3, multicenter, international, double-blind, placebo-controlled, randomized-
withdrawal, long-term maintenance study designed to assess the efficacy, safety, and tolerability 
of once-daily dosing with optimized SPD503 (Guanfacine Hydrochloride) in male and female 
children and adolescents aged 6-17 years with a diagnosis of ADHD. 

The study started with a 7-week open-label optimization period to allow subjects to titrate to 
their optimal dose (1–7 mg), with 1 dose reduction permitted, if necessary. On completion of the 
open-label optimization period, all subjects entered a 6-week open-label maintenance period (at 
the optimal dose) and returned to the site for weekly or biweekly visits. Subjects who met the 
protocol-defined response criteria at both Visit 12/Week 12 and Visit 13/Week 13 were entered 
into a 26-week (6 months) double-blind randomized-withdrawal phase. At the Visit 13/Week 13 
(Baseline) the eligible subjects were randomized using a 1:1 ratio to either continue on their 
optimized dose of SPD503 or switch to matching placebo, stratified within each country and age 
group (6-12 years and 13-17 years). Subjects who entered the double-blind phase were given a 2­
week blinded taper during Weeks 14 and 15. The schematic study design is shown in Figure 1. 
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Table 4. Demographic characteristics of the patients (Randomized FAS with site 801 excluded). 
SPD503 
N = 150 

Placebo 
N = 151 

Total 
N = 301 

Age years 
Mean (SD) 
Min – Max 

10.6 (2.64) 
6 – 17 

11.0 (2.68) 
6 – 17 

10.8 (2.66) 
6 – 17 

Age Group 
6 – 12 years 

13 – 17 years 
113 (75.3) 
37 (24.7) 

113 (74.8) 
38 (25.2) 

226 (75.1) 
75 (24.9) 

Gender n (%) 
Female 
Male 

37 (24.7) 
113 (75.3) 

40 (26.5) 
111(73.5) 

77 (25.6) 
224 (74.4) 

Ethnicity n (%) 
Hispanic/Latino 18 (12.0) 26 (17.2) 44 (14.6) 
Not Hispanic/Latino 128 (85.3) 121 (80.1) 249 (82.7) 
Missing / not specified 4 (2.7) 4 (2.6) 8 (2.7) 

Race n (%) 
Asian 3 (2.0) 2 (1.3) 5 (1.7) 
American Indian / Alaska Native 0 1 (0.7) 1 (0.3) 
Black / African American 22 (14.7) 24 (15.9) 46 (15.3) 
Native Hawaiian / Pacific Islander 0 1 (0.7) 1 (0.3) 
White 113 (75.3) 118 (78.1) 231 (76.7) 
Other 8 (5.3) 1 (0.7) 9 (3.0) 
Missing / not specified 4 (2.7) 4 (2.6) 8 (2.7) 

Height cm 
Mean (SD) 
Min – Max 

146.55 (16.11) 
119.0 – 189.5 

148.98 (15.77) 
119.0 – 186.0 

147.77 (15.96) 
119.0 – 189.5 

Weight kg 
Mean (SD) 
Min – Max 

41.39 (14.25) 
25.0 – 90.5 

43.47 (14.52) 
25.0 – 90.0 

42.43 (14.40) 
25.0 – 90.5 

Body Mass Index kg/m2 

Mean (SD) 
Min – Max 

18.70 (2.84) 
14.0 – 29.7 

19.03 (3.07) 
12.4 – 30.1 

18.87 (2.96) 
12.4 – 30.1 

Source: Table 1.2.2.2, Clinical Study Report of the SPD503-315, Amendment 1 (pg. 276) 

The SAP pre-specified that at least 40% of randomized subjects will come from European sites 
as requested by the EMA Pediatric Committee (PDCO) as part of their agreement to the 
Sponsor’s Pediatric Investigational Plan (PIP). The remaining 60% were to come from North 
America (Canada and the United States) with at least 25% being adolescents aged 13-17 years, 
and at least 25% being females. The randomized FAS is consistent with the prespesified 
proportion. Most of the studied patients were males (74.4%), white (76.7%), and within the 6-12 
years age range (75.1%). No remarkably unbalanced distributions of the patients were found 
between the SDP503 treatment and the placebo arms. 

3.2.4 Sponsor’s Results and Conclusions 

The sponsor found a statistically significant difference (p-value = 0.006) between the SPD503 
and placebo in reducing the treatment failure rate. The results of the sponsor’s efficacy analysis 
(CMH test) are presented in the Table 5. 
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Table 5. Sponsor's results of the CMH test using primary treatment failure definition (Randomized FAS with 
site 801 excluded). 

Treatment failure: 
SPD503 
N = 150 

Placebo 
N = 151 

Yes  n (%) 
No n (%) 

74 (49.3) 
76 (50.7) 

98 (64.9) 
53 (35.1) 

Difference in treatment failures (%) 
95% confidence interval 
p-value from CMH-test 

-15.6 
(-26.6, -4.5) 

0.006 
Source: Table 12, Clinical Study Report of the SPD503-315 (page 88). 

Following the hierarchical testing structure, after the primary efficacy endpoint was found 
statistically significant at the 0.05 significance level, the sponsor has tested the time to treatment 
failure using the logrank test at a 0.05 significance level. The result was statistically significant 
(p-value = 0.003) as presented in Table 6. The Kaplan-Meier estimates of the treatment failure 
rate (percent) over the time (days) are shown in Figure 2. 

Table 6. Sponsor's results of the log-rank test using primary treatment failure definition (Randomized FAS 
with site 801 excluded). 

SPD503 
N = 150 

Placebo 
N = 151 

Total number of treatment failures 
Number of censored 
Median time to treatment failure (days) 

74 
76 

56.0 

98 
53 

218.0 
p-value from logrank test 0.003 
Source: Table 13, Clinical Study Report of the SPD503-315 (page 89). 

Figure 2. Kaplan-Meier estimates of the proportions of patients with treatment failures (Randomized FAS 
with site 801 excluded, n=301). 

Source: Figure 3.1.3.4 , Clinical Study Report of the SPD503-315 (pg. 4423). 
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The results using the pre-specified sensitivity definition of the treatment failure were consistent 
with those using the primary definition (see Table 7 and Figure 3). Using this definition, not all 
patients who had early discontinuation were considered as having an event. 

Table 7. Sponsor's results of the CMH test using the sensitivity definition of the treatment failure 
(Randomized FAS with site 801 excluded, n=301) 

SPD503 
N = 150 

Placebo 
N = 151 

Treatment failure: 
Yes  n (%) 
No n (%) 

53 (35.3) 
97 (64.7) 

83 (55.0) 
68 (45.0) 

Difference in treatment failures (%) 
95% confidence interval 
p-value from CMH-test 

-19.6 
(-30.7, -8.6) 

<.001 
Source: Table 3.1.2.1, Clinical Study Report of the SPD503-315 (page 431). 

Figure 3. Kaplan-Meier estimates of the proportions of patients with treatment failures using sensitivity 
definition (Randomized FAS with site 801 excluded, n=301) 

Source: Figure 3.1.3.2, Clinical Study Report of the SPD503-315 (pg. 4421). 

3.2.5 Reviewer’s Results and Conclusions 

The statistical reviewer confirmed the sponsor’s analysis results as summarized in the preceding 
section. (b) (4)

(b) (4)
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The reviewer’s Kaplan-Meier cumulative probability of the treatment failure for SPD503 and 
placebo patients of the randomized FAS is presented in Figure 4. The plot shows the proportion 
of the patients (in each treatment arm) who had experienced a treatment failure by a given day 
after the randomization and also indicates the censored patients, which are not shown on the 
sponsor’s plot (Figure 2). The examination of the Figure 2 and Figure 4 suggests that the curves 
corresponding to the SPD503 and placebo arms appear to be distinct during the 26 weeks 
double-blind withdrawal period starting in the early stage of the double-blind period. 

Figure 4. Kaplan-Meier estimates of the treatment failure rates (Randomized FAS with site 801 excluded, 
n=301). 

Source: computed by the reviewer. 

The reviewer also performed the exploratory analysis of the Maximum Likelihood Estimate 
(MLE) of the hazard ratio (SPD503 vs. Placebo), stratified by age-group and country. The results 
of the analysis are presented in Table 8. The estimated hazard ratio and its 95% confidence 
interval imply that the patients in the SPD503 treatment arm were experiencing treatment failure 
at a lower rate than the patients in the placebo arm. 

Table 8. Analysis of the MLE of the Hazard Ratio (Randomized FAS with site 801 excluded, n=301). 
DF Log-hazard 

ratio 
Standard 

Error 
Chi-

Square 
p-value Hazard Ratio 

(SPD503 / Placebo) 
95% Confidence 

Interval 
1 -0.44848 0.15621 8.2423 0.0041 0.639 (0.470, 0.867) 

Source: computed by the reviewer. 
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Regarding the subjects removal, our position is that all randomized patients, whether GCP-
violation identified or not, should be included in the primary analysis set. Patients from GCP-
violated sites should be excluded from the per-protocol analysis set instead of the primary 
analysis set. The reviewer repeated the efficacy analyses over the randomized safety population 
(randomized FAS including the 14 randomized subjects from site 801). The results are consistent 
with the sponsor’s findings (see Table 10 and Figure 5). The estimated hazard ratio is in Table 9. 

Table 9. Analysis of the MLE of the Hazard Ratio (safety population including site 801, n=315) 
DF Log-hazard 

Ratio 
Standard 

Error 
Chi-

Square 
p-value Hazard Ratio 

(SPD503 / Placebo) 
95% Confidence 

Interval 
1 -0.43168 0.14988 8.2957 0.0040 0.649 (0.484, 0.871) 

Source: computed by the reviewer. 

Table 10. Summary of the treatment failure rates (safety population including site 801, n=315) 

Treatment failure: 
SPD503 
N = 157 

Placebo 
N = 158 

Total 
N = 315 

Yes  n (%) 
No n (%) 

81 (51.6) 
76 (48.4) 

105 (66.5) 
53 (33.5) 

186 (59.0) 
129 (41.0) 

Source: Computed by the reviewer. 

Figure 5. Kaplan Meier estimates of the treatment failure rates (safety population including site 801, n=315) 

Source: computed by the reviewer. 

Regarding the sensitivity analyses, the sponsor’s provided results only over the FAS (with site 801 
excluded; n = 301), see Table 7 and Figure 3. The reviewer verified the sponsor’s results, and also 
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repeated these analyses over the randomized safety population (n = 315). The results of the 
logrank test and the hazard ratio analysis using the sensitivity definition of the treatment failure 
(i.e., subjects meeting the treatment failure criteria at 2 consecutive visits or at 1 visit and subject 
discontinued due to “lack of efficacy”, and censor the other) over the randomized safety population 
are consistent with the primary endpoint definition (see Table 11,Table 12 and Figure 6). 

Table 11. Analysis of the MLE of the Hazard Ratio using sensitivity definition (safety population including 
site 801, n=315) 
DF Log-hazard 

Ratio 
Standard 

Error 
Chi-

Square 
p-value Hazard Ratio 

(SPD503 / Placebo) 
95% Confidence 

Interval 
1 -0.57396 0.17190 11.1485 0.0008 0.563 (0.402, 0.789) 

Source: computed by the reviewer. 

Table 12. Summary of the treatment failure rates using sensitivity definition (safety population including site 
801, n=315 ) 

SPD503 Placebo Total 
Treatment failure: N = 157 N = 158 N = 315 

Yes  n (%) 
No n (%) 

57 (36.3) 
100 (63.7) 

87 (55.1) 
71 (44.9) 

144 (45.7) 
171 (54.3) 

Source: Computed by the reviewer. 

Figure 6.  Kaplan-Meier estimates of the treatment failure rates using sensitivity definition (safety population 
including site 801, n=315) 

Source: computed by the reviewer. 
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3.3 Evaluation of Safety 

The evaluation of safety was not performed and reported here. Please refer to the clinical review 
for the safety evaluation and report. 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 

4.1 Gender, Race, Age, and Geographic Region 

The reviewer performed exploratory analysis of the treatment failure rates for the following 
subgroups: gender, age category (children vs. adolescents), race/ethnicity, and geographical 
region using randomized safety population. The results are summarized in the Table 13. 

Table 13. Primary efficacy endpoint analyses (CMH test) by subgroup (safety population*, n=315) 

N 
Treatment failure SPD503-Placebo 

difference (%) SPD503 Placebo 
Gender 

Female 
Male 

81 
234 

18 (46.2%) 
63 (53.4%) 

27 (64.3%) 
78 (67.2%) 

-18.1 
-13.8 

Age Group 
6—12 years 
13—17 years 

235 
80 

62 (53.0%) 
19 (47.5%) 

84 (71.2%) 
21 (52.5%) 

-18.2 
-5.0 

Race/Ethnicity 
Asian 
Black/African American 
Hispanic / Latino 
White 

5 
46 
44 
244 

1 (33.3%) 
7 (31.8%) 

11 (61.1%) 
67 (55.8%) 

1 (50.0%) 
9 (37.5%) 

16 (61.5%) 
90 (72.6%) 

-16.7 
-5.7 
-0.4 
-16.8 

Geographic Region 
North America 
Europe 

172 
143 

43 (50.0%) 
38 (53.5%) 

51 (59.3%) 
54 (75.0%) 

-9.3 
-21.5 

* The subgroup analyses using randomized FAS (i.e., site 801 excluded) are presented in the Appendix Table 17. 
Source: computed by the reviewer. 

The time to treatment failure was also analyzed for each subgroup using Cox-proportional hazard 
analysis. The estimated hazard ratio and the 95% confidence intervals are presented in Table 14. 
The visual representation of the log-hazard ratios for the different subgroups with respect to the 
number of relapses are presented in a funnel plot on Figure 7. The funnel plot suggests that the 
subgroups with larger number of events result in estimates closer to the estimate of the entire 
population. The plot does not show clear outliers, and no visible systematic bias. 
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Figure 7. Funnel plot for the subgroups’ log-hazard ratios to the number of events (safety population*) 

*The funnel plot for subgroups over the randomized FAS (i.e., site 801 excluded) is presented in the Appendix 
Figure 9. Source: computed by the reviewer. 

Table 14. Cox-proportional hazard analyses of the time to treatment failure by subgroup (safety population*, 
n=315) 

N Treatment Failure Hazard Ratio 
(SPD503/Placebo) 

95% CI 
SPD503 Placebo 

Gender 
Female 
Male 

81 
234 

18 (46.2%) 
63 (53.4%) 

27 (64.3%) 
78 (67.2%) 

0.738 
0.648 

(0.393, 1.388) 
(0.462, 0.909) 

Age Group 
6—12 years 
13—17 years 

235 
80 

62 (53.0%) 
19 (47.5%) 

84 (71.2%) 
21 (52.5%) 

0.593 
0.919 

(0.426, 0.825) 
(0.487, 1.733) 

Race/Ethnicity 
Asian 
Black/ African American 
Hispanic / Latino 
White 

5 
46 
44 
244 

1 (33.3%) 
7 (31.8%) 
11 (61.1%) 
67 (55.8%) 

1 (50.0%) 
9 (37.5%) 

16 (61.5%) 
90 (72.6%) 

-
0.704 
0.861 
0.606 

-
(0.261, 1.898) 
(0.378, 1.965) 
(0.438, 0.837) 

Geographic Region 
North America 
Europe 

172 
143 

43 (50.0%) 
38 (53.5%) 

51 (59.3%) 
54 (75.0%) 

0.735 
0.570 

(0.488, 1.105) 
(0.373, 0.871) 

* The subgroup analyses using randomized FAS (i.e., site 801 excluded) are presented in the Appendix Table 18. 
Source: computed by the reviewer. 

The results of the exploratory subgroup analyses suggest numerically consistent trend across the 
subgroups except for the age groups, where the effect seems to be mainly driven by 6—12 years 
old children, which accounted approximately 75% of the study population. The reviewer 
explored the distribution of the weight adjusted dose received by the patients randomized to the 
SPD503 arm during the randomized withdrawal phase, which is presented in Table 15. The 
summary of the SPD503 doses received by the each age group is presented in Table 16. 
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Table 15. Summary of the weight adjusted dose categories by age group (Safety population*, SPD503 arm) 
Age Group Weight Adjusted Dose Category (mg/kg) 

Total 0.01 – 0.04 0.05 – 0.08 0.09 – 0.12 0.13 – 0.16 
6—12 years 8 40 51 18 117 
13—17 years 5 20 15 0 40 
Total 13 60 66 18 157 
* The summary of the weight adjusted dose categories in the FAS (i.e., site 801 excluded) is presented in the 
Appendix Table 19. Source: computed by the reviewer. 

Table 16. Summary of the SPD503 dose received by each age group (Safety population*, SPD503 arm) 

Age Group 
Dose of the SPD503 received during the randomized withdrawal phase 

Total 1 mg 2 mg 3 mg 4 mg 5 mg 6 mg 7 mg 
6—12 years 6 17 42 52 0 0 0 117 
13—17 years 0 2 10 10 13 4 1 40 
Total 6 19 52 62 13 4 1 157 
* The summary of the SPD503 dose by weight category in the FAS (i.e., site 801 excluded) is presented in the 
Appendix Table 20. Source: computed by the reviewer. 

The distributions of the weight adjusted doses assigned to the patients in the two age groups are 
shown graphically in Figure 8. 

Figure 8. Distribution of the weight adjusted dose of SPD503 for children and adolescents (safety 
population*, SPD503 arm) 

* The summary of the SPD503 dose by weight category in the FAS (i.e., site 801 excluded) is presented in the 
Appendix Figure 10. Source: computed by the reviewer. 

The sponsor claims that the doses of SPD503 chosen for this study were designed to allow all 
subjects (children aged 6-12 years and adolescents aged 13-17 years) the opportunity to receive 
mg/kg doses within the efficacious range identified in the short-term pivotal studies described 
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APPENDIX (SUBGROUP ANALYSES OF THE SAFETY POPULATION) 

Table 17. Primary efficacy endpoint analyses (CMH test) by subgroup (Randomized FAS with site 801 
excluded, n=301) 

N 
Treatment failure SPD503-Placebo 

difference (%) SPD503 Placebo 
Gender 

Female 
Male 

77 
224 

16 (43.2%) 
58 (51.3%) 

25 (62.5%) 
73 (65.8%) 

-19.3 
-14.5 

Age Group 
6—12 years 
13—17 years 

226 
75 

58 (51.3%) 
16 (43.2%) 

79 (69.9%) 
19 (50.0%) 

-18.6 
-6.8 

Race/Ethnicity 
Asian 
Black/African American 
Hispanic / Latino 
White 

5 
46 
44 
231 

1 (33.3%) 
7 (31.8%) 

11 (61.1%) 
60 (53.1%) 

1 (50.0%) 
9 (37.5%) 

16 (61.5%) 
84 (71.2%) 

-16.7 
-5.7 
-0.4 
-18.1 

Geographic Region 
North America 
Europe 

172 
129 

43 (50.0%) 
31 (48.4%) 

51 (59.3%) 
47 (72.3%) 

-9.3 
-23.9 

Source: computed by the reviewer. 

Table 18. Cox-proportional hazard analyses of the time to treatment failure by subgroup (Randomized FAS 
with site 801 excluded, n=301) 

N 
Treatment failure Hazard Ratio 

(SPD503/Placebo) 95% CI SPD503 Placebo 
Gender 

Female 
Male 

77 
224 

16 (43.2%) 
58 (51.3%) 

25 (62.5%) 
73 (65.8%) 

0.728 
0.653 

(0.374, 1.417) 
(0.460, 0.928) 

Age Group 
6—12 years 
13—17 years 

226 
75 

58 (51.3%) 
16 (43.2%) 

79 (69.9%) 
19 (50.0%) 

0.593 
0.864 

(0.421, 0.835) 
(0.437, 1.709) 

Race/Ethnicity 
Asian 
Black/ African American 
Hispanic / Latino 
White 

5 
46 
44 
231 

1 (33.3%) 
7 (31.8%) 
11 (61.1%) 
60 (53.1%) 

1 (50.0%) 
9 (37.5%) 

16 (61.5%) 
84 (71.2%) 

-
0.704 
0.861 
0.598 

-
(0.261, 1.898) 
(0.378, 1.965) 
(0.426, 0.840) 

Geographic Region 
North America 
Europe 

172 
129 

43 (50.0%) 
31 (48.4%) 

51 (59.3%) 
47 (72.3%) 

0.735 
0.534 

(0.488, 1.105) 
(0.335, 0.851) 

Source: computed by the reviewer. 
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Figure 9. Funnel plot for the subgroups’ log-hazard ratios to the number of events (Randomized FAS with 
site 801 excluded, n=301) 

Source: computed by the reviewer. 

Figure 10. Distribution of the weight-adjusted dose of SPD503 for children and adolescents (Randomized 
FAS with site 801 excluded, SPD503 arm) 

Source: computed by the reviewer. 
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Table 19. Summary of the weight-adjusted dose categories by age group (Randomized FAS with site 801 
excluded, SPD503 arm) 
Age Group Weight Adjusted Dose Category (mg/kg) 

Total 0.01 – 0.04 0.05 – 0.08 0.09 – 0.12 0.13 – 0.16 
6—12 years 8 38 49 18 113 
13—17 years 5 19 13 0 37 
Total 13 57 62 18 150 
Source: computed by the reviewer. 

Table 20. Summary of the SPD503 dose received by each weight group (Randomized FAS with site 801 
excluded, SPD503 arm) 

Age Group 
Dose of the SPD503 received during the randomized withdrawal phase 

Total 1 mg 2 mg 3 mg 4 mg 5 mg 6 mg 7 mg 
6—12 years 6 16 40 51 0 0 0 113 
13—17 years 0 2 10 9 11 4 1 37 
Total 6 18 50 60 11 4 1 150 
Source: computed by the reviewer. 
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