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, , able 1: Treatment arms compared in TZD NDA clinical trials
@ackgrou nd: Section 907 of FDASIA directed FDAQ /T;EW Drug A \
report an inte grated summary of Safety and efﬁcacy by Study A — TZD low dose + Insulin vs TZD high dose + Insulin
demographic subgroups (age, gender, and race) . Study B — TZD low dose + Metformin vs TZD hlgl.l dose + Metformin
- : ) Study C — TZD low dose + Sulfonylurea vs TZD high dose + Sulfonylurea
However, the limited representation of SUbgroupS 11 Study D — TZD titration + background vs Placebo + background
submitted new drug applications (NDAs) 1s often NEW Drug B

Study A — TZD low dose + Sulfonylurea vs TZD high dose + Sulfonylurea vs Placebo + Sulfonylurea

insufficient to enable required safety and efficac
9 Y Y Study B — TZD low dose + Placebo vs TZD low dose + Sulfonylurea vs Placebo + Sulfonylurea

analyses by SU—bgroup- One poss1ble way to overcome this Study C — TZD low dose + Sulfonylurea vs TZD high dose + Sulfonylurea vs Placebo + Sulfonylurea
limitation 1s to pool data from clinical trials across an Study D — TZD high dose + Sulfonylurea titration vs Placebo + Sulfonylurea titration
NDA or across multipl e NDAs. The Office of Study E — TZD low.dose + Metformin an.d Su.lfonylurea titration vs TZD high dose + Metformin and Sulfonylurea titration vs
, , , ) Placebo + Metformin and Sulfonylurea titration
Translational Sciences in the Center for Drug Evaluation Study
and Research (CDER) at the FDA converted legacy data
: . : : : : Table 2: Trial Summary of the Placebo Controlled Studies®
from 51 pivotal clinical diabetes trials submitted in —
support of NDAs 1nto the Analysis Data Model (ADaM). Randomizatio | Region °|f the |5, lwke ;V'd ZV"Z | |
. . . N n Quotient Tria Inclusion Critria Exclusion Critria
However, these studies were not prospectively designed Objective evidence of CAD, CABG, stroke or M 6
to support a specific meta-analytic intent, and even if 4296 05 fonUs 1x X__/mo pre entry
) . ) Diabetes for at least 3 years appropriate for Pts with acidosis, requiring parenteral therapy for diabetes, LFT
standards and technologies enable data integration, use of 316 0.67 Us. x| x | x | x_|monotherapy abnormalities
the data fOI‘ Other analyses may Stlll be hmlted We 352 0.67 US. X | X X x |Receiving half the recommended glyburide dose Evude{wce of acndosus.,, CAD, neuro;.)athy,.L.FT abnormallt\{; Insulin .
. . Pts with severe angina, coronary insufficiency, heart failure, renal/hepatic
represent the methods through which we chose trials to 279 0.8 Non-US. | x| x | x | x |OnSU foratleast 6 mo disease
. . . 419 0.67 U.sS. X | X X X [On metformin for 3 mo H/o of cardiac disease, Mi within 1 yr; Pts treated with insulin
p001 for C()mparlson, and descrlbe the Challenges 11 436 0.67 UsS. X | X X X |Included only those on Placebo H/o of cardiac disease, Mi within 1 yr; Pts treated with insulin
understanding subgroup outcomes because of differences Included only those on Placebo except on
. . ; .. .. 921 0.67 US. X | x X x |metformin and sulfonylurea H/o cardiac disease, Mi within 1 yr; Pts treated with insulin
leasehne demographic and clinical characteristics. / On insulin for 3 months with metformin,
135 0.5 US&non-US. | x| x X x |pioglitazone, or combo Previous hypoglycemia, on a weight reduction diet
866 0.67 US&non-US. | x| x X X H/o ketoacidosis, insulin within 12 wks
/ . . . . \ 473 0.67 US&non-US. [ x| x X X H/o ketoacidosis, insulin within 8 wks , on a weight loss program within 8
Methods: We reviewed the design of studies submitted in 460 067  |uS&non-US [x| x | x | x wks
. . . 610 0.5 US&non-US. | x| x X X
SuppOI‘t Of TZD drugs tO determule Whether 1t was fCﬁSlble Treated with sulfonylurea and TZD in last 3 months; Severe PVD, liver
tO iSOlate the new drug effect Wlthln the Studies Smeitted 1170 0.5 US&non-US [ x| x X x |Pts on intermediate acting insulin :‘iseasT,k.;ZHF, I;eto:.cidosis, C.ADddLie:_?nosii; i)n a.(:vei.ght lo.ss plr.og;am,
. . . . . orma ianey runctuon, no raise , NO Ketoacliaosis, no sulin 1or a
in an NDA. We 1dentified studies with a placebo treatment 337 0.78 US&non-US. | x| x X x |Normal EKG, BMI<40, drug naive year, no significant CAD
p
. Chronic steroid therapy, abnormal LFT, elevated creatinine, CVD, h/o
ari from a database Of 51 Stuqles Converted tO. SDTM 262 0.8 US&non-US. | x| x X x |Drug naive ketoacidosis, poorly controlled diabetes
from TZD and non TZD necw dlabetes drug apphcatlons, Placebo+ metformin in pretreatment, on stable |Renal disease, poorly controlled diabetes, ketoacidosis, liver disease,
W 1 d d d h h 1 b 584 0.67 US&non-US. [ x| x X x |insulin dose or stable metformin cardiovascular disease, steroid therapy
C CXClude Stu 1C5 WIHCTC t C p dCCDO treatment drms 10 0.75 US&non-US. | x| x X X Hypoxic states such as cardiac or respiratory failure, Ml
contained background therapy with titration or a TZD. We 411 067 [uS&nons ix X
509 0.5 S&non-US [x| x | x | «x
describe the population attributes within the placebo 486 0.5 US&nonUS | x| x | x | x
COntrOHed groups that llmlt the ablht to combare 365 0.67 US&non-US. [ x| x X X H/o ketoacidosis, chronic insulin therapy within 6 mo
¢ ¢ th t ¢ ¢ ¢ Wy dpth *All the studies are randomized and doube blind phase Il trials.
outcomes 1o C AdACllve recalment arms. C comparc C
safety outcomes in the pOOled TZD to the outcomes 1n the Table 3: Subjects Attributes in the trials for one TZD application and within product placebo and the pooled placebo.
pooled placebo group as well as the outcomes by add-on TZDLI  TZDLM  TZDLS  TZDHI  TZDHM  TZDHS  Pooled TZD Within Product Pooled
. lacebo Placebo
background therapy in the TZD treated groups .
‘ (N=344) (N=411) (N=351) (N=346) (N=416) (N=351) (N=2219) (N=2633) (N=5639)
\ / BMI (Mean + SD) 33.5+55 32.4+54 32.6+54 32.9+54 32453 33+55 32.8:54 31+4.8 31.3+5.2
HBA1C (Mean + SD) 99+1.6 99+15 98+15 9.7+15 99+15 99+1.4 98+15 8.1+1.4 8.2+1.3
/R 1t \ Age (Mean  SD) 56.6 + 10.9 53.7 +10.2 55.3+10 56.3+10.5 53.9+10.1 54.5+10.5 55+ 10.4 61.6+7.8 59+ 9.5
eSUlIts. Age Group, N(%)
, , o , , 65+ 86(25) 59(14.4) 57(16.2) 79(22.8) 58(13.9) 63(17.9) 402(18.1)  1055(40.1) 1743 (30.9)
The Study de&gns of trials within an NDA either consisted <65 258 (75) 352 (85.6) 294 (83.8) 267 (77.2) 358(86.1) 288(82.1) 1817(81.9) 1578(59.9) 3851 (68.3)
of monotherapy or add on therapy compared to placebo : M’\';S/";g : : : : : : : : 45(0.8)
. . . ex, N(%
plus add on therapy; or dose ranging studies without an Female 156 (45.3) 172 (41.8) 136(38.7) 158 (45.7) 176(42.3) 156 (44.4) 954 (43) 905 (34.4) 2190 (38.8)
. . . . . Race, N(%
endpomts of death, pancreatitis or hospitalization to American Indian/ Alaskan 1 (0.3) : 2006) 7@  2(05) 2(06)  14(0.6) : 22 (0.4
describe Outcomes by Subgroup ln the NDA. There were Asian 34 (9.9) 53(12.9) 66(18.8) 32(9.2) 59 (14.2) 57 (16.2) 301 (13.6) 23 (0.9) 334 (5.9)
: : . Black/ African American 84 (24.4) 80 (19.5) 48(13.7) 84(24.3) 77(18.5) 41(11.7) 414(18.7) 7(0.3) 247 (4.4)
sufficient events of hypoglycemia to describe, but too few Dacie bela e _ _ _ _ _ _ _ _ 7(0.1)
in any Small Subgroup Category However’ event rates Of White 219 (63.7) 271(65.9) 226(64.4) 218(63) 265(63.7) 242 (68.9) 1441 (64.9) 2600 (98.7) 4924 (87.3)
h 1 . h Missing 4(1.2) 4 (1) 7(2) 4(1.2) 5 (1.2) 5 (1.4) 29 (1.3) . i
ypoglycemia were observed to vary based on the Other 2(0.6) 3(0.7) 2(0.6) 1(0.3)  8(L9)  4(11) 20 (0.9) 3(0.1) 105 (1.9)
concomitant medication. Observed event rates of Source of Subjects, N(%)
: : : TZD NDA 344 (100) 411 (100) 351(100) 346 (100) 416(100) 351 (100) 2219(100) 2633 (100) 2964 (52.6)
hypoglycemia for TZD were greatest in the TZD + Insulin - ReCSAgonist NDAC _ _ _ _ _ _ _ _ 524 11.1)
treated group and lowest in the TZD + metformin treated DPP4 Inhibitor NDAS : : : : : : : : 1308 (23.2)
: : : : Meglitinide NDA . . i i i i i . 743 (13.2
group. When a safety signal is observed in these studies, - =
the effect of the new drug 1s difficult to 1solate. Table 4: Safety Observed
The studies that can contribute to a pooled placebo Di““;"a"’ Tz')l" Té”" e e PI°°':°' /'LEGEND: )
. : Derived Term Insulin Metformin SU TZD Placebo
comparator generally consisted of patients who had not N ) ) - ) ) T7DLI — low dose TZD -+ Insulin
: . 6) (N=690) (N=827) (N=702) (N=2219) (N =5639) |
received nor donated blood for transfusion, were not . TZDLM — low dose TZD + Metformin
. Hypoglycemia 306 (44.3) 24(2.9) 94 (13.4) 424(19.1) 517 (9.2) It €l T2TD) 4o S
pregnant nor planned to be pregnant, had normal liver Death 1(0.1) i _ 1(<0.1)  8(0.1) OW COSE SOy
, ) : : : : TZDHI — high dose TZD + Insulin
function tests, had normal renal function, did not have a Hospitalization - - - - 8 (0.1) TZDHM — high dose TZD + Metformin
history of ketoacidosis nor require intensive therapy for Pancreatitis - - . - 4(0.1) QZDHM—high dose TZD + Sulfonylurea
their diabetes. Most studies excluded patients with = ~
significant peripheral vascular, cerebrovascular or cardiac Conclusion:
disease, except for those studies designed to capture that *Populations enrolled in the aggregated database do not reflect the full range of patients with the disease in the US
patient population. populations.
Compared to the TZD treated patients, participants in *Study designs for new TZDs render it challenging to 1solate the effect attributable to a new drug particularly for
pooled placebo were observed to be older (Mean = SD: individual safety events. The event rates of hypoglycemia with TZD appears to differ with the add on background
59y £ 9.5 vs 55y £ 10.4), and have a lower baseline therapy.
: 0 0 : : : : : : Ce
HBAIC (Mean + SD: 8.2% + 1.3 vs 9.8% + 1.5) in the *Patients 1n the pooled placebo arm differed in age, sex and racial distribution from the TZD treated group and had a
aggregated database (N=7858). Patients who self lower mean baseline HBA1C compared to patients in the TZD treated group. These baseline attributes and the varying
identitied as White, Black/ African American and Asian randomization ratios for the studies from which these patients are derived render 1t challenging to perform comparisons
represented the majority ot the race groups enrolled in the across studies, even when made feasible by tools and technologies.
studies; there were too few American Indian/ Alaskan . . . . .
. . . . *The pooled placebo database may contain sufficient patient enrollments to enable comparisons that are designed to
Natives and Pacific Islanders to represent in the analysis . . . . . .
of outcomes by race match patient attributes, as applied to observational studies. Other meta-analytic approaches can also be explored as new
k 4 ' / Qnalysis capabilities are developed.
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