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3.   Statistical Evaluation 
3.1 Evaluation of Efficacy  

Study  BRL-049653/207 (conducted  3/01 to 4/04 ) 

Design 
Study BRL-049653/207 (henceforth referred to as Study 207) was a double-blind, randomized, 
active-controlled 24-week study designed to assess the efficacy and safety of rosiglitazone for 
the treatment of type 2 diabetes in pediatric patients. Metformin was the active control drug.  
 
After screening, eligible patients entered a 4-week placebo single-blind period to measure the 
effect of  diet and exercise (Figure 3.1.1). According to the protocol, patients were to receive 
dietary instruction along with a placebo capsule during the run-in; diet instructions were to be 
reinforced at each visit. There are no details in the protocol regarding the specifics of the dietary 
instructions and it appears from the case report forms that this was left to the medical personnel 
seeing the patient at each visit (see Appendix 6.1).  After the run-in, patients were randomized, 
stratified on gender, to rosiglitazone 2 mg BID or metformin 500 mg BID. Note that eligibility for 
the trial was assessed at screening not at the time of randomization; therefore patients 
adequately treated with diet and exercise could still be randomized to drug treatment. If after 8 
weeks of treatment, the FPG was greater than 126 mg/dL, the treatment dose could be doubled. 
  
HbA1c and FPG were measured at screening (Visit 1), baseline and Weeks 4, 8, 16 and 24. 
FPG was also measured at the beginning of the run-in (Visit 2).  
 
Figure 3.1.1 Applicant’s schematic of the trial design 
 

 
  
Inclusion criteria included the following: 
•  males and females 8-17 years old 
•  C-peptide≥1.5 ng/dL 
•  GAD65 and ICA512-antibody negative following a test meal challenge 
•  no prior anti-diabetic therapy (i.e. naïve), or previously treated with diet and exercise or on 

monotherapy 
•  FPG≤270 mg/dL at screening 
•  HbA1c>6.5% at screening for naïve patients or patients previously treated with diet and exercise  
•  6.5%<HbA1c≤10% at screening for patients previously treated with monotherapy 
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Baseline Demographics1 
 
The randomized treatment groups were comparable with regard to baseline characteristics. This 
reviewer also looked at the demographic data for naïve patients versus previously treated 
patients and found similar results for those groups. 
 
The average age of the patients was 14; about half the patients were 15 to 17 years (see 
Appendix 6.2 for a distribution of the ages). Several races are well-represented in this study; 
more than what we traditionally see in typical clinical trials. The majority of patients were of 
Hispanic origin with whites and blacks well-represented. 
 
The majority of the children were overweight with 75% of the patients having a BMI of 27 kg/m2 
or greater and with about 17% described as obese by the investigator. The distributions of 
weight by age and by height are presented in Appendix 6.3 . 
 
Table 3.1.3   Patient Demographics  
 Metformin 

(n=101) 
Rosiglitazone 

(n=99) 
Age  
  Mean (SD) 
  Range 

 
14 (2.3) 

8-17 

 
14 (1.9) 
10-17 

Gender 
  % female 

 
68% 

 
66% 

Race 
  White 
  Black 
  Amer. Ind. 
  Asian 
  Hispanic 
  East Ind. 

 
24 
25 
1 
10 
35 
6 

 
21 
29 
0 
14 
33 
2 

Weight (kg) 
 Mean (SD) 
  Range 
 
 Hx Obesity 

 
92 (33) 
42-221 

 
19 (19%) 

 
88 (28) 
36-178 

 
16 (16%) 

BMI 34 (9.7) 33 (8.7) 
Prior Therapy 
    Diet only 
    Monotherapy 
    Comb. Therapy 

 
52% 
41% 
8% 

 
57% 
35% 
8% 

 
The groups are balanced for prior therapy (p>0.4). A little more than half the patients were naïve 
to previous treatment with anti-diabetic therapy. Almost all of the previously treated patients had 
been taking metformin monotherapy prior to entering the trial.  
 
 

                     
1 The applicant has provided in the study report tables for baseline characteristics based on the ITT 
population (total of 195 patients); this reviewer has included all randomized patients. No notable difference 
was seen between the ITT and all randomized patients.  
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With the proposed 75 patients in each group, the power to meet a non-inferiority boundary of 
0.4% using a 95% confidence interval assuming no difference between the groups with an SD 
of 1.6% is only 33%. With about 97 patients per group (the approximate number in each group 
of the ITT population) the power is about  53%. 
 
The applicant’s analysis model included region (due to the small numbers in some centers), 
gender and baseline HbA1c.  This reviewer ran models with the applicant’s proposed factors 
and as well as including BMI and found similar results. The applicant’s model was used for the 
results reported in the tables of this review. In addition the applicant states that the data was not 
normally distributed (without providing statistical evidence) and therefore in addition to 
performing parametric analyses, the applicant also performed non-parametric analyses. This 
reviewer believes the parametric analyses are sufficient and so the non-parametric results are 
not shown here.  
 
Results by previous therapy are presented in this section of the review as opposed to the 
subgroup section  
 
The applicant analyzed the last-observation-carried-forward values for HbA1c for the ITT 
population, the data for completers and the data for an evaluable population; the results are 
summarized below in Table 3.1.5. In all groups, the results favor metformin over rosiglitazone 
though, clearly, metformin is not shown to be superior to rosiglitazone. The applicant also 
presented the confidence intervals for naïve patients but this reviewer was not able to locate 
confidence intervals for previously treated patients. 
 
The ITT-LOCF results, the analysis with the most patients, showed that the upper bound was 
greater than the prespecified margin of 0.4% by almost double that amount. The observed 
mean HbA1c change for metformin was –0.49% (SD=1.65) and the change for rosiglitazone 
was –0.14 (SD=1.52). So the treatment difference is less than 0.4 but the upper margin of the 
confidence interval suggests that differences in favor of metformin of 0.72 are plausible based 
on this underpowered trial. 
 
Table 3.1.5  Summary of Applicant’s results 
Week 24 HbA1c change from baseline 
Analysis population 
   (Total N) 

ROSI-MET 
LS Mean Diff1 

 
p-value 

95% Confidence Interval 

 
ITT – LOCF All pts. 
   (195) 

(-0.14) –  (-0.49) 
0.28 

 
0.20 

 
-0.16, 0.72 

ITT – LOCF Naïve pts. 
   (105) 

(-0.32) –  (-0.60) 
0.25 

 
0.43 

 
-0.37, 0.87 

ITT – Completers  
   (181) 

(-0.25) –  (-0.62) 
0.19 

 
0.43 

 
-0.29, 0.67 

Evaluable – LOCF 
   (90) 

(-0.35) –  (-0.73) 
0.19 

 
0.29 

 
-0.24, 0.83 

1 – Negative values favor rosiglitazone; positive values favor Metformin. 
 
Patients that were not appropriately titrated were excluded from the applicant’s evaluable 
population.  According to the protocol the dose of either drug could be doubled if the FPG was 
greater than 126mg/dL at Week or later. About 55% of the metformin patients had their dose 
increased from 500 mg BID to 1,000 mg BID and 49% of the rosiglitazone patients had their 
dose increased from 2 mg BID to 4 mg BID.  There were 9 rosiglitazone patients and 14 

(b) (4)
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metformin patients that were not up-titrated though they met the criteria for titration. Exclusion of 
these patients as well as other protocol violators did not appreciably change the efficacy results. 
 
Results for analyses of naïve and previously treated patients performed by this reviewer (Table 
3.1.6) show that, based on the confidence intervals, the groups are not statistically different 
however the upper boundary clearly favors metformin. Only in the naïve group is a drop in 
HbA1c seen for the rosiglitazone group; for the other subgroups, mean increases in HbA1c are 
seen when switching from previous therapy to rosiglitazone monotherapy. This latter finding is 
consistent with what has been seen in rosiglitazone trials in adults.  
 
Table 3.1.6  Reviewer’s results for Week 24 HbA1c change from baseline ITT LOCF 
Analysis population 
 

ROSI-MET 
LS Mean Diff1 

 
p-value 

95% Confidence Interval 

 
Naïve pts (-0.24) –  (-0.44) 

0.21 
 

0.47 
 

-0.37, 0.80 
Monotherapy pts (+0.19) –  (-0.11) 

0.30 
 

0.41 
 

-0.41, 1.00 
Combination therapy (+0.48) –  (-0.10) 

0.58 
 

0.45 
 

-0.94, 2.1 
1 – Negative values favor rosiglitazone; positive values favor metformin. The model included treatment, 
baseline HbA1c, region and previous therapy. Adding gender did not change the treatment effects.  
 
Cumulative distribution plots of HbA1c at Week 24 LOCF show that the rosiglitazone curves are 
slightly shifted to the left of the metformin curve for both naïve and previously treated patients; 
though the difference is most evident in previously treated patients. These graphs illustrate that 
a higher percentage of patients have larger decreases in HbA1c on metformin compared to 
rosiglitazone treated patients. See Appendix 6.4 for graphs of HbA1c and FPG change from 
baseline plotted over the duration of the trial. 
 
Figure 3.1.3   Cumulative distribution plots of  HbA1c change from baseline at Week 24 LOCF 
by treatment and previous diabetes therapy 
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In addition to analyzing change from baseline, the applicant has looked at change from 
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screening. Looking at the previously treated patients in this way may address whether 
previously treated patients reach HbA1c levels comparable to their screening values. The 
drawback to this approach is that we have no information about the adequacy and duration of 
prior therapy so we do not know if the value at screening is representative of the magnitude of 
response that one could expect from usual care. Nevertheless this is useful descriptive data. Of 
the patients previously treated with antidiabetic drugs, 61% of the metformin patients and 51% 
of the rosiglitazone patients returned to their HbA1c screening value  or lower by the end of the 
treatment period; a 10% treatment difference. This result is consistent with the change from 
baseline results. 
 

 So this 
reviewer thought it would be interesting to see how naïve patients do during the run-in period 
compared to on treatment. Again this is purely for descriptive purposes. Since the run-in is too 
short to expect to see changes in HbA1c, only FPG is summarized below. 
 
A small mean change in FPG is seen during the run-in but the bulk of the decrease is seen on 
treatment . Of the naïve patients 56% of metformin patients and 57% of the rosiglitazone 
patients had a larger decrease in FPG during the treatment period than during the diet only run-
in. 
 
Table 3.1.7 FPG run-in/diet change and  change from baseline on treatment - Naïve patients only 
 Metformin 

(n=52) 
Rosiglitazone 

(n=56) 
Run-in Change -0.09 (40) -1.2 (51) 
Treatment Change -15.5 (56) -7.1 (45) 
   
Difference +15 (79) +3.9 (79) 
A positive value for difference indicates a larger decrease in HbA1c on treatment than on diet alone. 
 
As mentioned earlier in this review, patients were randomized to treatment in this study who 
would not ordinarily receive treatment due to an HbA1c of 6.5 or less (21 naïve patients and 15 
previously treated patients). This reviewer analyzed the data excluding these patients.  
 
Table 3.1.8  Analysis excluding patients with baseline HbA1c of 6.5 or less 
                    Week 24 HbA1c change from baseline LOCF 
 Metformin 

Mean (SD) 
Rosiglitazone 

Mean (SD) 
p-value LS Mean Diff1 

(95% CI) 
Naïve pts 
   Baseline 
   Change 

(n=41) 
8.3 (1.5) 
-0.7 (1.7) 

(n=46) 
8.2 (1.2) 
-0.5 (1.6) 

 
 

0.67 

 
 

+0.15 (-0.5, +0.8) 
Prev. Monotherapy 
   Baseline 
   Change 

(n=37) 
8.7 (1.4) 
-0.4 (1.9) 

(n=27) 
8.4 (1.4) 

+0.01 (1.6) 

 
 

0.33 

 
 

+0.40 (-0.4, +1.2)  
Prev. Comb.Ther. 
   Baseline 
   Change 

(n=7) 
9.3 (1.4) 
-0.6 (1.0) 

(n=6) 
8.8 (1.7) 

+0.3 (1.1) 

 
 

0.45 

 
 

+0.69 (-1.1, +2.5)  
1 – Least squares means are means adjusted for baseline. Negative values favor rosiglitazone; positive 
values favor Metformin. 
 
The results excluding patients with an HbA1c of 6.5 or less at baseline are consistent with the 
overall results of the study. For the naïve patients, the treatment difference is not clinically  
important however the confidence interval suggests that values as high as 0.8 in favor of 

(b) (4)



 14

metformin are possible. The difference in the previously treated patients (both monotherapy and 
combination therapy) is clinically relevant and accompanied by a confidence interval that clearly 
favors metformin.  
 
 
 
 
3.2  Evaluation of Safety 
 
There are several parameters that have been shown in adults to change with rosiglitazone 
treatment. Changes seen with adults include increases in lipid parameters, decreases in 
HCT/Hb and increases in weight. These changes are likewise seen for children (see Table 3.2) 
however the lipid changes are more variable and do not consistently show increases. The large 
standard deviations, the lack of repeated values on study (lipids were only measured at 
baseline and Week 24) and the small sample size may have contributed to the poor estimates 
of change in lipids.    
 
Average increases in weight of about 2 to 3 kg are seen for rosiglitazone patients regardless of 
age; the largest weight gains (median of 4 kg) are seen for patients starting in the lowest tertile 
of baseline weight (see Appendix 6.5). 
 
Table 3.2.1 Change from baseline Week 24 LOCF for weight, hemoglobin and lipid parameters. 
 Prev Treated Naive 
 Metformin 

(n=49) 
Rosiglitazone 

(n=43) 
Metformin 

(n=52) 
Rosiglitazone 

(n=56) 
Weight Ch  (kg) 
   Mean (SD) 
   25% 
   50% 
   75% 
  Range 

 
+0.6 (4.3) 

-0.5 
+1.2 
+2.5 

-12 to +14 

 
+2.4 (4.9) 

0 
+1.6 
+5.5 

-10 to +16 

 
-1.1 (4.1) 

-3.4 
-0.5 
+1.0 

-13 to +9.4 

 
+2.9 (5.7) 

0 
+3 

+6.3 
-15 to +16 

Hemoglobin  Ch  
Mean (SD) 
   Range 

 
-0.25 (1.0) 
-5.8 to 1.6 

 
-0.39 (0.7) 
-1.7 to 1.0 

 
+0.01 (0.6) 
-1.3 to 1.6 

 
-0.15 (0.8) 
-2.1 to 1.5 

Lipids 
  TC 
  LDL 
  HDL 

n=35 
+0.9% (20) 
+9.4% (48) 
+7.9% (22) 

n=32 
+2.1% (15) 
-4.7% (14) 
+2.2% (24) 

n=45 
+1.7% (17) 
+5.9% (37) 
+2.9% (27) 

n=47 
+1% (18) 
+14% (90) 
+7% (32) 
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The cumulative distribution plot below illustrates the treatment difference in weight gain with 
larger gains indicated by a shift to the right of the rosi curve (p<.0001, Wilcoxon test, Figure 3.2.1). 
 
Figure 3.2.1 Cumulative distribution plot of weight change from baseline at Wk 24 LOCF 
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Decreases in HCT and Hb (see table above) are seen in the rosiglitazone group (p=0.09 for 
comparison to metformin). The correlation between weight gain and decreases in hemoglobin 
was weak.  
 
The effect of medications on growth in a pediatric population is important to examine. In this 
application, height was poorly measured as demonstrated by 11%  of the children having a 
reported decrease in height of 1 cm or more at the end of treatment. About 40% of patients had 
no change or a decrease in height over the 6 month treatment period. In the future, to assess 
effects on growth rates, the applicant should record height velocity as a score standardized for 
gender and age. 
 
This reviewer looked at the changes in HCT, weight and LDL by dose and found no dose 
related changes for rosiglitazone in this titration study 
 
 
 
 
 

4.  Findings in Special/Subgroup Populations 
 
For the presentation of the results by subgroups, the data is not shown for naïve patients and 
previously treated patients separately. Further subgrouping would result in small numbers of 
patients to interpret in each treatment group. 
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5.2 Conclusions and Recommendations 
[Note that this section is identical to Section 1.1 of this review.] 
 
Pediatric Study 207, designed to assess the efficacy of rosiglitazone for the treatment of Type 2 
diabetes, is underpowered to show non-inferiority of rosiglitazone to metformin. With 97 patients 
in each group of the ITT population, the power is only 53% to rule out a difference of 0.4 or 
greater. So by design, this study was not likely to show comparability of the two treatment 
groups. The results bear this out with no analyses showing rosiglitazone non-inferior to 
metformin by an HbA1c change from baseline margin of 0.4% or less. This lack of power is not 
uncommon in pediatric studies where recruitment of patients is difficult. 
 
Although no analyses show rosiglitazone to be non-inferior to metformin, labeling for this 
pediatric study is warranted in order to provide information to physicians on the use of 
rosiglitazone in a pediatric population. This reviewer recommends that the results for naïve 
patients be emphasized in the labeling since the results for previously treated patients are 
notably more favorable to metformin  (treatment effects in favor of metformin greater than 0.4%) 
while the results for naïve patients are more ambiguous (see Table 3.1.8 on page 13). This 
reviewer also recommends that weight gain data accompany the efficacy results in labeling 
since weight gain in a pediatric population often suffering from obesity may be a consideration 
in use of the drug. 
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6. Appendices 
 
6.1 Dietary instructions 
 

 
 
 
 
6.2 Histogram of age at baseline 
 
Note that age was recorded as whole numbers in the database. 
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