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Summary
This safety update is in response to our request for additional information regarding
1) Hypoglycemic events

2) Dosages in patients with CRI

Hypoglycemia
Data from three studies are presented.

Study 103 compares Satrlix (120-mg/TID) to Metformin. Seventy patients received Satrlix.
7.1% of these patients had symptoms compatible with hypoglycemia. None of these patients
required assistance from a third party or discontinued therapy.

Study 116 enrolled ~175 patients per arm (30, 60, 120-mg TID). 163 patients received placebo.
~11% of patients in the lower Satrlix doses experienced hypoglycemia. 22% in the 120-mg dose
did. 4% of the patients on placebo experienced hypoglycemia. Plasma glucose levels < 3.3
nmol/L were determined in 4, 4, and 6% of patients respectively. In placebo patients it was 2%.
A similar trend of discontinuation was seen in the Starlix treated group due to this AE (1%, 1%,
2%) when compared to placebo (0%).

Study B352E02 had 121 patients treated with Satrlix alone (180-mg) and an additional 52
patients treated with a similar Starlix dose plus Metformin. The number of symptomatic
hypoglycemia in both arms was ~19%. The number of patients with plasma glucose levels < 3.3
nmol/L was 4% for the Starlix alone and 8% on the combination therapy.” No patient
discontinued the study due to these events.
Summary: - ———
The number and severity of these reports mimic the contents of the original NDA.

Renal insufficiency: :

The sponsor correctly states that there is no regulatory requirement to define dosages in special
populations. They conducted studies in patients with CRI and their glucose control deteriorated
when switched form other antidiabetic drugs. This information is very important establishes a
basis not to recommend patients with this underlying condition to be switched to Satrlix. This
should be disclosed in the label, because patients switching from other drugs to Starlix could

deteriorate their glucose control.

Postmarketing:
No information on postmarketing experience with Satrlix was submitted.
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Summary

This safety update summarizes available data for the period from 2/1/00-9/1/00. It covers data on 1387
subjects randomized in 15 clinical studies. Most of the new information replicates what was initially
reported in the clinical trials. The many AEs reported in this document could not be clearly attributed to
Satrlix because the reports are still blinded. Not a single report of hypoglycemia, the most common AE
in the clinical studies and in the 120-day safety update, is recorded in this report. In addition, no
laboratory abnormalities were included in this report.

This safety update fails to include reports of AE form postmarketing surveillance.

The quality of this document is so inadequate that it is not possible to render a recommendation.
Recommendation

I cannot render a positive recommendation from the review of the data enclosed in this document.
Review

The information provided covers the time period between 2/1/00-9/1/00. It includes data from extension
studies, and from pharmacological studies. Some of the clinical studies were in progress at the time of
submission and some were terminated.

A total of 1387 patients were enrolled, 930 completed the studies and 703 were exposed to Satrlix.

Exposure
An approximated exposure table is listed below.

~Number Duration | 30 60 120 180
Study 103 | 70 16 weeks 70
Study 116 | 525 24 weeks | 175 175 175
B351-E-02 | 121 52 weeks 121

It is important to underline that patients ins study 116 were not type 2 diabetics, as defined as having
fasting plasma glucose >140 mg/L. The upper limit to be included in this study was 150 mg/L and there
is no data to assess how many subjects were below the 140 mg/L limit. Therefore approximately 75% of
the safety information in this update does not pertain to the to be approved indication (for patients with
type 2 diabetes.) In addition 25% of the studied subjects used a dose (30 mg) that has been shown not to
be effective. Inclusion of this data may result in a false sense of safety because the data submitted
includes an ineffective dose. Moreover 75% of the subjects that may have slightly elevated FPG not
being full blown diabetics may have effective contraregulatory mechanisms that may ameliorate
potential bouts of hypoglycemia.



This 'da.ta suggest that the patient exposure was ~386 patient year. Of those ~121 patient years
were with the 180 mg dose (although only 50% of them finished the 52 week study), ~100 with the
120 mg dose, and the remaining 160 years equally divide between the 60 and 30 mg doses.

Demographics - . -
No dern.ographic information was included. The lack of this information further complicates any
cgnclusnon that could be reached in this review. We do not know the age, the weight, the BMI, the
disease progression a:_:d other variables that may affect the safety of this product.

Adequacy of Safety Testmg §
Mostof the monitoring was performed in studies and extension studies. This leads me to believe that the
data collected during this monitoring phase is adequate.

Deaths in clinical studies
No reports of death were listed in the completed studies.

One case of colon cancer resulting in death one month after the drug was discontinued was reported.
The report is still blinded and I do not know what medicine the patient was receiving.

Deaths in postmarketing
"No data on postmarking were enclosed in this document although in excess o{ "‘;ubjccts were
treated until the end of January 2000.

Serious AE

The information provided in this document is inadequate to properly address this section. I will report
on what the sponsor submitted. - - .

There are two reports of MI in subjects receiving Satrlix (2.9% of patients with Satrlix) in study 103.
The case reports are not identified in the summary document.

In study 116 two patients each had bronchospasm , two angina pectoris and two coronary artery disease
(total for each 0.4%). One report of Ml in a patient on Satrlix is listed (page036) but not summarized.
The case reports are not identified in the summary document. In addition, the sponsor pulled
sumbmaximal doses (30) with effective doses (60-120) in this section. The adequacy of this maneuver is
questionable.

Attached tables list serious AEs rates in the range of 3.7-11.6% (pages 19-20). The nature of these
_ events is not disclosed nor discussed in the document.

The numbers in these tables also are different to those listed in the summary section. For study 103 the
number of randomized patients is 114 not 140 (from where I derived my estimated 70 subjects in the

- table). The numbers of patients randomized in study 116 is 509 and not what I estimated .
(~175/group/total 525 without controls). Therefore, the exposure may be much lower than previously
estimated. This may provide a false sense of safety because the denominator is indeed smaller and the

time exposure shorter.



Additional tables also (post text table 2- 1-2,2-1-3, and 2-1-9) suggests that patients did not completed
the trials as designed. It is estimated that 30% of the patients may have dropped out due to lack of
efficacy (As per Dr Koller Review). This also underscores the overestimate or patient exposure in this
document. Keep in mind that these approximations were calculated based upon information in the =
summary section of the document. These are not in sink with information listed in other sections.

In addition, in the tables for study B351E02 there are reports including MI, breast cancer, liver disorders,

gangrene, cardiac failure, etc., are not summarized. The case reports are not identified in the summary
document. '

Discontinuation due to AE
This is not disclosed in the document.

AE repbrts by age o
Not available. ) . -

AE reports by sex : . )
Not available.

AE reports by race
Not available.

AE by BMI
Not available.

AEs’ Incidence

Not available. It is very difficult to assess this because the document is contradictory. In page 13 the
sponsor states, that the number of SAEs (> 1%) in the placebo group was 3.7% while on Starlix varied
between (4.3-8.3%). In the following pages the tables list serious AEs rates in the range of 3.7-11.6%

(pages 19-20).

Hypoglycemiil ‘ . L
This has not been listed in any section of this report although hypoglycemia was identified as the m_o;t
common AE during the clinical studies.

When Starlix is added to insulin sensitizers, or other antidiabetic drugs, the potential.for hypoglyc_:emia_
may increase. In this report there are studies of Satrlix in combination with Metformin and Rezulin. No

cases of hypoglycemia are, however, listed.

Laboratory
There are not lab reports in this document.

Pregnancy .
There are no reports of pregnancy among these studies.



Postmarketing reports
There are not postmarketing reports included in this document.

Patient Narratives ° ol A
The sponsor hés. enclosed 95 additional pages with narratives of AE. All reports but one are of patients
that remained blinded to study drug at the time of the submission. Therefore, I cannot evaluate these

reports and render a valuable comment.

The lack of hypoglycemic report question the veracity of this document. There are not reports of any
abnormality in laboratory values. :

Finally, the postmarketing reports form a database that should comprise more thark ___ \ subjects are
missing. _

Therefore, I cannot evaluate these reports and render a valuable comment.

Recommendations '
- The submitted document is grossly inadequate. I cannot render a positive recommendation from the
review of the data enclosed in this document.
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In addition, this safety update includes reports of AE form postmarketing surveillance. Postmarketing
reports may encompass patients that are substantially different in their underlying condition (s) to those
required to be included in the supporting clinical studies. .

All the enclosed information does suggest that the data emerging from the pivotal studies suffice to
make a fair judgement to properly label this compound. No perturbing signals surfaced in these
extension studies. Thus, my initial recommendations for the labeling of this product stand except for the
expansion on the special populations section a warning that the 60 mg dose should not be used due to
lack of efficacy and for the sponsor to clarify whethe: the 120 dose is effective in these patients.

Recommendation .

Approval with label changes in the renal impairment section.
Review

The information provided covers the time period between 6/26/99-6/31/00. It includes data from
extension studies, from pharmacological studies and Japanese postmarketing experience.

The clinical studies were-in-progress at the time of submission except for one extension study that was
terminated, and another study in renally impaired patients that was closed early.

“ One of the pharmacological studies is completed and three were ongoing at the time of this submission
and all of them were in diabetic patients with type 2. One of the ongoing studies is a multiple dose
study while the others were single dose.

A total of 1510 patients were ;nmﬂed, 464 of which are discussed in this update received Satrlix.
461 of these has a least one safety evaluation. Most of these patients received the .medxcatlon in open
label studies. Thus the lack of an adequate comparator makes the assessment of this date very difficult.

- 422/464 subjects were enrolled in an extension study and received the 120-mg dose. Safety reports
are available for 405 individuals. This dose was the most commonly used and therefore most of
this review addresses issues related to this dose



34 patients pam'cipated in a 24-week study in patients with renal impairment that was terminated early
(Bl 02-E-00): _Patlents failed to respond to then 60-mg dose and became hyperglycemic. The sponsor
states that this dose “Is especially contraindicated in patients with severe renal impairment due to
advance diabetes.” . )

Exposure :

The mean exposure was 23.2 weeks (range{ — ). 71% of the patients Were treated at least for 24
weeks and 46‘/? for more than 6 months. Although the sponsor has not provided adequate information to
properly establish the patient-year exposure, [ have estimated this to be ~450-550 patient years.

In adc}ition(‘ \subjects have received Satrlix in Japan where it has been approved. Data emerging
from reports in Japan do not yet suggest a pattern of AE different from those experienced in the
supporting clinical studies or in the extension studies. This is reassuring. The marketing experience,
however, is limited and the quality of postmarketing reports imperfect.

Demographics

These parameters are similar as those in the original studies. Patients were on average ~60 years and
obese (mean BMI ~30). The mean disease progression was also similar as those in the original studies as
well as the level of basal HbA1C. '
Patients disposition -

Seventy percent of patients enrolled (297/422) completed the studies. Thirty percent discontinued early
(125/422). Of those 51/122 discontinued due to unsatisfactory control, 42 to “other” causes, 19 to AEs,
10 to protocol violations, two to death and one secondary an abnormal lab test.

Adequacy of Safety Testing
Most of the monitoring was performed in extension studies. Most of the reports are also limited to a
single dose (120-mg.) This constrains lead me to believe that the data collected during this monitoring

- phase is adequate. '

Deaths in clinical studies 7
These reports encompass the clinical studies and the extension studies. Two subjects died during the

studies and one 22 days after drug discontinuation

Patient 356E01/055/0021 was a 68 years old male on Satrlix for 172 days. The cause of death is listf:d a
accidental asphyxiation secondary to a fall that resulted in loss of conscience. It is difficult to establish a
cause relationship of this case with Starlix.

Patient 356E01/020/0017 was a 68 year old male that suﬁ'ered a MI after 162 days on S.atrli:.c.
Macrovascular disease and MI is one of the most common causes of death in subjects with diabetes.

Patient 356E01/025/0016 was a 61 male died 22 days after discontinuing Satrlix that was received for
197 days. The cause of death is listed a pleural effusion.



~Deaths in postmarke_ting
There is one case of death secondary to suicide in one 56 year old female patient after ten days on- -
Starlix. The patient was also receiving several neuroleptics.

Serious AE

Five percent of the subjects reported at least one serious AE. Except for hypoglycemia that is related to
the mechanism of action of Satrlix, no other serious AE could be clearly be attributed to this drug.
Discontinuation due to AE

Five percent of patients were discontinued due to an AE. One third were hypoglycemic episodes. None
of these hypoglycemic events were listed as serious. Similar trends were seen in the original medical
review. This is reassuring.

AE with > 3% T ' -
These reports mimic what has been requested in the AE reports of the original studies. This reports adds
hyporeflexia that is not listed in the label.

AE reports by age _
More than 1/3 of the patients in this NDA were > 65 years old. The safety profile seems to be quite
similar in younger and in older patients. This information could be added to the label.

AE reports by sex
One third of the subjects were females. The type-of AE was similar in males and females but females
reported more AE. The reason for this discrepancy is unknown.

AE reports by race

Approximately 80% of the subjects were Caucasians. Due to the small number of subjects in other races
is not possible to make an assessment of whether AE are more common in distinct racial groups.

AE by BMI

The pattern of AE appears to be similar by BMI. It appears that some reports (hypoglycemia, headache,
arthropathy, flu, hypertension, dizziness and diarrhea) were more common in the obese subjects (BMI >

30)

AEs’ Incidence o .
The sponsor has presented a “crude” incidence of AE. As stated before it is difficult to assess a

comparative incidence due to the lack of a concomjtant control.

Hypoglycemia . _
This was the most frequently reported AE. Most of these reports are characterized as hypgglyc;enna bya
number of signs and symptoms but not by glucose determinations. Of the 16% reports with this term



only 1/3 had concomitant low blood glucose levels. Of the 68 patients reports of symptomatic
hypoglycemia six discontinued the studies.

Hypoglycemia was identified as the most common AE during the clinical studies. It was quite rare "4
the studies. Hypoglycemia was also described during the toxicological studies where animals devek;ped
hypoglycemia. Hypoglycemia is expected in a drug that induces insulin secretion and that has been
developed to decrease glucose values. The results of the clinieal-studies suggest that if patients take this
medication with meals, as indicated, it would be quite difficult to experience hypoglycemia. The current
proposed label clearly states that the medication should be taken only with meals suggesting that a dose
should be skipped if a meal is not ingested.

When Starlix is added to insulin sensitizers, or other antidiabetic drugs, the potential for hypoglycemia
may increa.;e. This is well known by physicians using antidiabetic drugs and it is properly addressed in
the hypoglycemia section in the label. :

Laboratory o
Reports in this section mimic the pattern of reports in the clinical studies. Uric acid was elevated as it
was during the trials. Mean CPK levels were increased in patients receiving Starlix while those in the
control group had a decrease from baseline. No other trends were observed in the laboratory values,
although reports with alterations of many of these variables are listed in this document. Many of these
variables increased and later normalized during the studies. ' :

Clinical relevant increases in laboratory values

Alkaline Phosphatase ‘ -

Two subjects had elevated AP. One had concomitant elevations of LFTs. The second was being
evaluated for cancer of the pancreas.

CPK
Four subjects had CPK above 300%. Fluctuations of these values were seen during the studies. No firm

cause—effect relationship can be established.
Creatinine -
Two subjects had elevations in creatinine. One normalized the creatinine values while on therapy.

The second patient was on multiple medications with an extensive history of cardiovascular disease.

Calcium
During the extension studies 7 subjects had > 10% increase in total calcium. Despite this elevations the

calcium levels were within normal limits. Curiously this shift n Ca levels was 2-3 times that observed in
the various treatment groups in the controlled segment of the trial. The clinical significance eof these

elevations, if any, are unknown.

Other laboratory abnormalities ~ -
Laboratory abnormalities encompassing different enzymes and hematological parameters were reported.

The number of reports was quite limited and it is not possible to attribute them to Starlix.. l.’aticnts
receiving diabetic medications are complex and may have concomitant diseases gnd receiving
medications that may explain, in part, these derangements. I do not see a pattern in these reports.



Pregnancy
There are no reports of pregnancy among these studies.

Postmarketing reports

Approximatelyl Ysubjects have received Satrlix in Japan in five months after it introduction. In this
period, 17 serious and 117 non-serious reports were received by the sponsor. Among the serious the
reported death, one case of atrial fibrillation, one of jaundice (in a subject with pre-existing biliary
cirrhosis and cancer), three.reports of LFTs elevations (one with viral hepatitis and two not yet resolved)
three cases of abnormal LFT that improved upon Starlix discontinuation, and a long list of individual
cases with other conditions. Other LFTs elevations are listed but not as serious.

Two subjects were discontinued due to rashes and a third patient had a desquamation while on Starlix.
The follow-ups are difficult to assess but it appears that the conditions improved with drug

~ discontinuation. .

As usual these reports are problematical to evaluate and conclusions of cause and effect relationships
difficult to assess. '

Studies with Rezulin

The sponsor conducted studies (not reviewed) to assess the comparative efficacy of Rezulin and Starlix.
Safety data of the Starlix alone arms were included in this and the original NDA safety review. I have
not listed AEs on the combination of these two products. These included AEs currently listed in the
approved thiazolidinedione products (weight gain, anemia, and edema.) There were not cases of
congestive heart failure. ' '

Effects of trial exclusions on safety profile vs expected marketed population and relationship with
- other drugs available for this indication .

Studies for drug development in patients with diabetes usually exclude subjects with long standing
diabetes. These individuals are more prone to develop complications. Currently in the market there are
numerous medications with similar mechanism of action that belong to the sulfonylurea class and one
drug similar to Satrlix. The AEs that may result due to the pharmacological effect of this drug (i.e.
insulin release and secondary hypoglycemia) are similar to all these other drugs. Many of these have
been in the market for more than 30 years. The potency of this medication when compared to many of
the available sulfonylureas appears to be more modest. Documentation in the NDA suggests that B
Glyburide, a commonly used antidiabetic drug with a similar mechanism of action, taken once a day
results in better glycemic control than Starlix.

Moreover, Satrlix shorter half-life that results in a single insulin peak and its cin:umscribt.:d efficacy as
reflected by its modest ability to induce improvements in HbA 1¢ (most comparative studies were c.lone —
with submaximal doses of the comparator products) suggest that the potential for hypoglycemia with

this product is limited (as shown in the supportive studies.) :

Therefore, regarding hypoglycemia this product used alone will probably result .in less_report§ than most
of the currently approved drugs. The down side to this desired safety properly, is that it provides worst



glycemic control increasing the risks for short and long term complications associated with the
underlying condition.

No other AEs emerged from this NDA suggesting that Satrlix may have unique toxic effects. The
information collected suggest that this drug appears to be quite safe. :

Finally, there are not pending safety issues that need to be resolved except for the inefficacy at the 60 mg
dose in patients with CRI and to clarify whether the 120 mg is effective in these patients. The proposed
label does not address these issues. - v

. ) -
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EXECUTIVE SUMMARY: NDA #21204 DJN 608 Nateglinide Stariix
Introduction .

The sponsor has developed a modified amino acid analogue of D-phenylalanine because it
has long been known that amino acids or mixed meals will still stimulate insulin release
from the islet cells when glucose is no longer effective in doing so. The insulin release
occurs shortly after drug ingestion so the drug is taken in conjunction with meals. Although
this insulin release happens early on, it is not the same as first phase insulin release, which
occurs within the first five minutes after beta cell stimulation and is a marker of islet cell

~ health. Nonetheless, the sponsor sought to develop an insulin release profile that would
correspond to the absorption of glucose with meals. It was hoped that minimizing glucose in
the peri-meal period would be sufficient to mitigate against nocturnal hepatic glucose
release and would reduce insulin-glucose mismatch resulting in hypoglycemia.

Important Pre-clinical Data

a--The compound is a diol. Diols have the potential to undergo chemical conversion to
epoxides. There was, however, no evidence that such conversion occurred or that DJN 608
exhibited adverse events typical of epoxides, e.g. carcinogenesis or teratogenicity.

b--In vitro data suggested that gl};buridc, a commonly used sulfonylurea and insulin
secretagogue, was more potent than DJN 608.

c—Some in vivo data suggested that neuropathy was more common in female rats treated
with the highest doses of DJN 608, but these findings were not replicated in other animal
studies. Neuropathic changes were not reported in the clinical trials, but the trials were not
structured to assess neuropathy, and, because there are high background rates of neuropathy
in diabetics, it is not clear that neuropathic adverse events would have been attributed to the
drug.

a--The data suggested that the drug was rapidly absorbed with a t,, of approximately one
hour and that the drug was short-lived with a t ,, of approximately 1.5 hours. The glucose
lowering effect of the drug paralleled its levels in the serum. An increased C,, level ’
corresponded to an increase in insulin release.

b--There was a peculiar food effect. The optimal time for taking the drug was between one
and ten minutes prior to meals. Ingestion without subsequent food intake or ingestion with
food altered the drug’s absorption. The time to C,,, was extended and the C,_,_,l was red_uccd.
Total drug exposure, the area-under-the-curve (AUC), was not altered. Liquid dietary intake
appeared to alter absorption more than solid dietary intake. The C,,, was ﬁmher reduct?d,
tnax Was further delayed, and insulin release appeared to be less. Changes in compounding,
.including pill packing pressure, did not alter this observation.



c—The studies performed to establish bioequivalence between the formulation used in the
phase III trials and the formulation to be used for marketing were not done in the fasted -
state—as required. They were done in the fed state to reduce PK-PD variability.
d-- The drug is metabolized by the liver. Drug exposure (AUC) was increased by 30% in
patients with hepatic disease. There was a 37% increase in Coaxs shorter t ,,, increased renal
clearance, and reduced total clearance. These findings cannot be extrapolated to patients
with severe disease because significant numbers of patients with such disease were not
_included in this small and limited pharmacokinetic study.

e--The drug is renally excreted. No differences in AUC and Crrax for patients with moderate

to severe renal failure were observed. Although there was a 75% reduction in clearance of

the parent drug, the presence of more parent drug initially resulted in additional hepatic

metabolism and ultimately in less parent drug being available for renal clearance. Patients

on hemodialysis experienced a reduction in protein binding of the drug, but the clinical

significance of this is unclear because drug exposure was less due to other pharmacokinetic -
alterations. -

f—The drug is a 2C9 inhibitor and is protein bound. No in vivo drug interactions were
identified. Digoxin, warfarin, and metformin were among the drugs studied. Glyburide and
cyclosporin inhibited DJN 608 metabolism in vitro. Such findings with glyburide could not
be confirmed in vitro and may well be related to lower plasma levels of the drug. ‘
Comparable in vivo studies were not performed with cyclosporin.

Important Clinical Data N :

The sponsor conducted nine phase II and I clinical trials that are summarized in table 1. A
total of 3,164 patients were randomized in the eight completed, double-blind, placebo or
active-controlled studies that were eight to 24 weeks in duration. 3,113 patients had efficacy
values obtained after the randomization visit. 2,477 patients completed their clinical study.
DJN 608 was administered before the three main meals of the day.

Table 1—Features of the Clinical Trials

Study | Design Duration | Randomized, | Extension, Duration, | Entry,
N - ' ITT, Comments ITT,
Drop-Out Drop-Out
202 | --Monotherapy 12 weeks | Ny=289 —Yes, 40 weeks Ng=227
--Dose-ranging (30-180 mg) or placebo N=288 --Double-blind N,-22246
--Double-blind® Np=24 --Open-label metfor- | No=
--Paralle] design min could be added
--Patients on diet-exercise after 8 week washout _
302 | --Monotherapy 24 weeks | Ny=697 No NA
--DJN dose-ranging (60-180 mg) or placebo :::613354
--Double-blind* o
--Parallel design
--Patients on diet-exercise after 8 week washout**




| 358 - 8 weeks | N,=152 No NA
--DJN (120 mg), glyburide (10 mg), or placebo N=150
--Double-blind* Np=9
--Parallel design -
--Patients on diet alone for 4 weeks prior to week |
—4 and subsequent 4 weeks e
304 | --Comparative thergpy 24 weeks | Ny=563 No NA
--DJN (60, 120 mg) or glyburide (10 mg) N=552
--Double-blind# Np=226
--Parallel design
--In patients already on (sub) maximal SU therapy —_
--Run-in with glyburide 10 mg for 4 weeks
251 --4dd- 1 - 12 weeks | Ny=172 -Yes, 40 weeks Ng=92
--DJN (60, 120 mg) or placebo + glyburide (10 mg) N=167 --Double-blind N=88
--Double-blind Np=27 --No additional medi- | No=53
--Parallel design cation permitted, -
--In patients already on SU and then switched to --Could be DCed for
. glyburide (10 mg) for 8 weeks hyperglycemia
s |- A inati | 24 weeks | Np=701 --Yes, 28 weeks Ng=400
~DJN (120 mg), submaximal metformin (500'mg N, =685 --Double-blind N=391
TID), combo, or placebo Np=193 ~-DIN 608 120 mg Np=176
--Double-blind* added to patients on :
- 7| --Parallel design — placebo
--Patients on diet-exercise after 8 week washout** --Open-label metfor-
--Metformin titrated up post randomization min could be added
252 - 12 weeks | Np=123 Eliminated by NA
--DJN (60, 120 mg) or placebo +metformin (500 mg N=123 amendment
TID) Np=25
--Double-blind
--Parallel design —
--Patients on SU+metformin (>1500 mg/d) 4
weeks prior to week —4 and on combo therapy >8
weeks prior to week <4
384 --Add- ] 24 weeks | N,=467 No NA
--DJN (60,120 mg) or placebo + metformin (1g BID) N=463
--Double-blind Np=49
--Parallel] design
--Patients with prior use of metformin >1.5 g/d
for >4 weeks prior to —4 weeks —
--Patients received metformin (2 g/d) during 4
week run-in —
356 | —-Comparaiive and combination therapy 24 Ny=599 No NA
--DJIN (120 mg), troglitazone (600 mg), combo, or | weeks; N=585
placebo truncated | Np=252
--Double-blind* at 16
--Parallel design weeks

--Patients on diet-exercise after 8§ week washout**

DIJN dosing TID; glybunde dosing qD.

*Double-blind after randomization; single-blind run-in of DJN.

randomization.

# Double-blind after randomization, singie-blind run-in of _glybun‘di
**Patients were apparently to have stopped any oral hypoglycemic agents 4 weeks prior to the study screening and 8 weeks prior to

ITT=intent-to treat NR=Number randomized Ni=Number with last-observation-carried-forward (LOCF) for-intent-to-treat analysis

ND=Number who dropped out NA=Not applicable SU=suifonylures DCed=discontinucd




a--Gchcmic control as measured by HgbA,, was better with DJN 608 than placebo in three
and six month studies. Differences did not exceed 1% in any of the studies.

b--Glycemic control in the-trials differed for patients who had previously been on therapy
and those who were naive to medical intervention. Glycemic control was better for the latter.
The magnitude of the response, i.e. change in fructosamine or HgbA,, however, was similar
. for both naive and non-naive patients—except in Study 351,where it was less for the non-
naive patients. ‘

c— There were limited clinical differences in the doses of DJN 608. The 30 mg dose was
not tested in phase III trials. The 60 mg, 120 mg, and 180 mg doses were tested in a single,
24 week study (Study 302). The combination studies employed the 120 mg dose. In the dose
ranging study, drug naive and non-naive patients dosed with DIN 60 mg, 120, or 180 mg
TID decreased their HgbA,, values from baseline by 0.3%, 0.5%, or 0.6% respectively
whereas patients treated with placebo increased their HgbA, by 0.2%. 22% of drug-naive
patients dosed with DJN 608 60 mg TID achieved a 1% decrease in HgbA,, whereas 30%
and 34% of drug-naive patients dosed with DJN 608 120 and 180 mg TID respectively
achieved similar decreases. 25% of drug non-naive patients dosed with DJN 608 60 mg TID
achieved a 1% decrease in HgbA,, whereas 31% and 34% of drug non-naive patients dosed
with DJN 608 120 and 180 mg TID respectively achieved similar decreases. There were no
profound differences in the level of hypoglycemia (blood glucose <36 mg/dl and/or requiring
intervention) by dose. These minimal differences between the 60 and 120 mg doses were
observed also in Studies 251 (add-on to glyburide) and 354 (add-on to metformin)

d—The therapeutic response to DJN 608 did not differ by age or gender.

e--Patients who were previously treated with oral hypoglycemic agents, primarily glyburide,
experienced deterioration in their glycemic control when they were switched to DJN 608
(Figure 1). In head-to-head studies with DJN 608 and glyburide, glycemic control was
better in the patients treated with glyburide. In additive studies, DN 608 did not improve

- the glycemic control provided by glyburide--suggesting that the two medications operate
through the same receptor mechanisms, K, channels associated with the sulfonylurea

receptor.

f--DJN 608 was less efficacious than submaximal metformin, but could be used in

combination with metformin. The effects were additive. More specifically, in naive patients,
metformin (500 mg TID) and DJN (120 mg TID) appeared to have comparable levels of
glycemic control. In non-naive patients, however, metformin lowers glucose more . -
effectively than DJN 608. In both naive and non-naive patients, DJN 608 and metformin in
combination improves glycemic control better than either agent alone (Figure 1).

Data from Study 354 suggest that is likely that the addition of DJN to the treatment regimen
of patients who are incompletely controlled with metformin alone will respl? in improved
glycemic control. Interpretation of the study is limited, however, becaus? it is not known
how many patients were on equilibrium doses of near maximal metformin (2 gms/d) at the



time of ranc!omization and because apbroximately 30% of the randomized patients had
already achieved HgbA ¢ levels below 7%.

Fig. 1
Changes in HgbA1c over Time and by Prior Diabetic Drug
Use: Study 351 .
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In study 351, patients entered a four week washout before being randomized to one of four treatment anms. Patients who were naive o
diabetic drug therapy did not experience deterioration in glycemic controi during the washout period. Patients who had previously been
treated with oral hypoglycemic agents, primarily glyburide, experienced deterioration in glycemic control. Non-naive patients who were
treated with DIN 608 improved their glycemic control, but did not reach the level of control at the immediately prior to drug washout.

The improvement in glycemic control for non-nalve patients was less in patients treated with DJN 608 alone than that in patients treated
with metformin with or without metformin. Although the response in nalve patients tended to parailel the respornise in non-non-naive
patients, the response to treatment in the DJN arm was greater in the naive patients than the non-naive patients. -

g—The utility of DJN with various PPAR agonists is unknown. The study with troglitazone
was truncated because of the post-marketing appearance of hepatic problems. This study was _
not reviewed because its duration was limited, troglitazone is no longer marketed, and there is
no class labeling for use of PPAR agonists in combination with insulin secretagogues.

h—The endpoints of post-prandial glucose designated by the sponsor have limited clinical
significance. Measures of long-term glycemic control (HgbA,. or fructosamine) or the
change in such measures over time were poorly correlated with parameters such as the
glucose excursion. Although DJN 608 may acutely lower glucose levels more effectively
than glyburide, the glucose exposure as measured by the 2 hour AUC,,,.,, and the 4 hour
AUC, 0 Was the same for the two drugs. Similarly, the 2 hour AUC,,.,, Was similar for
metformin and DJN 608. This reflected the lower fasting glucose baseline and the sustained
glucose lowering observed with glyburide and metformin.

i—The rates of hypoglycemia were low and are consistent with published rates observed in
NIDDM patients with comparable levels of glycemic control.

k-- Weight gain was present in patients on DJN 608 or glyburide. Differences could be
observed as early as eight weeks. Weight loss was observed in patients on p_laccbo or
metformin. Weight gain on combination DJN 608+metformin therapy was intermediate to



that seen with monotherapy with either agent. For the insulin secretagogues, the magnitude

of weight gain was proportionate to the improvement in glycemic control. The relationship,
however, was indirect. :

I--Only limited conclusions could be drawn about long-term efficacy and safety. Drop-out
rates exceeded 15% in Studies 302, 304, 251, 351, 252, and 356. Data from Studies 302 and
351 suggested that drop-outs had poorer glycemic control on exit than did patients who
completed their study. In addition, only limited numbers of patients entered and completed
the three extension trials and rescue therapy with metformin was permitted in two of the
studies. Although mean serial HgbA,, data suggested stability in glycemic control over time,
this stability appeared to have resulted from the serial exclusion of patients with
deteriorating HgbA,, values.

Regulatory Conclusions

RECOMMENDATION: APPROVABLE WITH CHANGES IN THE LABEL AND
COMPLETION OF THE REQUIRED BIOPHARMACEUTICAL STUDIES AND
FINANCIAL DISCLOSURE.

a--The drug is approvable as monotherapy for naive patients. Patients who have been on
other oral agents, especially currently available insulin secretagogues and metformin, should
not be switched because of the expected decline in glycemic control.

b—The drug is approvable in as combination therapy with metformin or as add-on therapy
to metformin in either naive or non-naive patients. -

c— Physicians must also be advised that long-term efficacy has not been established.
d--There are sufficient clinical efficacy and safety data to support only the 120 mg dose.
e—The phase III clinical tablets must be shown to be bioequivalent to the final marketing
image tablets under fasting conditions.

f--The label must delineate the food effects.

g-The post-prandial insulin and glucose parameters have not been validated so these data
cannot be used in the label or advertising. ‘
h--The post-marketing adverse event reports suggested that there may be problems in
patients with alterations in protein binding or on hemodialysis and in patients on drugs
metabolized via cytochrome P450 3A4. These must be addressed in the label and preferably
with additional studies. -

h—The Sponsor may-not infer or state that the drug is safer than other alternatives because
of the limitations in the safety data collection.

i-- The Sponsor must provide complete financial disclosure. Data from numerous
investigators were not submitted.
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2.~Introduction

The sponsor has developed a modified amino acid analogue of D-phenylalanine referred to
as DIN 608 during development, nateglir.ide because of its membership in the meglitinide
class of drugs, Starlix for anticipated U.S and European marketing,.and Fastic or Starsis for
its development and current marketing in Japan - as 30 and
90 mg tablets. This compound was developed because it has long been known that amino
acids or mixed meals will stimulate insulin release from the islet cells when glucose is no
longer effective in doing so. The insulin release occurs shortly after drug ingestion so the
drug is taken in conjunction with meals. Although this insulin release happens early, it is not
the same as first phase insulin release, which occurs in the first five minutes after beta cell
stimulation and is a marker of islet cell health. Nonetheless, the sponsor sought to develop
an insulin release profile that would correspond to the absorption of glucose with meals. It
was hoped that minimizing glucose in the peri-meal period would be sufficient to mitigate

‘against nocturnal hepatic glucose release and would reduce insulin-glucose mismatch

resulting in hypoglycemia.
3.~Prior agreements 7 _
The sponsor agreed to provide clinical data for medical officer review use on EXCEL files.

4.—-Objectives

The sponsor has sought to show that:

a--This new insulin secretagogue has unique pharmcokinetic and pharmacodynamic
properties that result in rapid glucose lowering in the post-prandial period,

b--DJN 608 provides glycemic control better than placebo, and

c--DJN 608 can be used in combination with metformin.

S.-CANDA
There was no CANDA submission. Additional data were provided on EXCEL spread sheets.

6.—Financial interests
The sponsor prepared an incomplete financial disclosure report.(Vol.138) Therg: were some
investigators who were not available and some who did not retum repqrtsc ' '

—— —

7.—~Chemistry issues

7.1--Study drug formulation

Nateglinide is (-)-N-[(trans-4-isopropylcyclohexyl)carbonyl]-D-phenylalanine with a
molecular weight of 317.43. The inactive ingredients include colloidal silicon dioxide,
croscamellose sodium, hydroxypropylmethylcellulose, iron oxides (red or yellow), lactose
monohydrate, magnesium stearate, microcrystalline cellulose, polyethylene glycol,
povidone, talc, and titanium dioxide.



7.2.—Dose-Route-Administration

The sponsor has proposed three doses (60, 120, 180 mg) to be taken orally immediately
before meals. *

7.3.—Other :

The compound is a diol. Diols have the potential to undergo chemical conversion to
epoxides. There was, however, no evidence that such conversion occurred or that DJN 608
exhibited adverse events typical of epoxides, e.g. carcinogenesis or teratogenicity.

8.—Pre-clinical issues

8.1.-Mechanism and relative potency :

In vitro data indicated that the drug was an insulin secretagogue and suggested that
glyburide was more potent than DIN 608.

8.2.—Toxicology
8.2.1.—General
Despite the food effects, drug levels indicated that that there was systemic exposure in the
animals. The animal data suggested that there were few toxic effects. |

8.2.2. Neuropathy _ :
Some in vivo data suggested that neuropathy was more common in female rats treated with —
the highest doses of DJN 608, but these findings were not replicated in other animal studies.
Neuropathic changes were not reported in the clinical trials, but the trials were not structured
to assess neuropathy, and, because there are high background rates of neuropathy in

diabetics, it is not clear that new neuropathic adverse events would be attributed to the drug.

9.—Pharmacokinetic-pharmacodynamic (PK-PD) issues

9.1.—PK-PD properties _
The data suggested that the drug was rapidly absorbed with a trex Of approximately one hour -
and that the drug was short-lived with a t ,, of approximately 1.5 hours. The glucose
lowering effect of the drug paralleled its levels in the serum. An increased Coax level
corresponded to an increase in insulin release. -

9.2.—Food effect :

There was a peculiar food effect. The optimal time for taking the drug was between one and
ten minutes prior to meals. Ingestion without subsequent food intake or ingestion with food
altered absorption. The time to C,,, was extended and the C,, was reduced. Total drug
exposure, area-under-the-curve (AUC), was not altered. Liquid dietary intake appeared to
alter absorption more than solid dietary intake. The C,,,, was further reduced, t,, was further
delayed, and insulin release appeared to be less. Changes in compounding, including pill
packing pressure, did not alter this observation.



9.3.—Bioequivalence between formulations _

The studies performed to establish bioequivalence between the formulation used in the
phase III trials and the formulation to be used for marketing were not done in the fasted
state—as required. They were done in the fed state to reduce PK-PD variability.

9.4.--Hepatic metabolism '

The drug is metabolized by the liver. Drug exposure (AUC) was increased by 30% in
patients with hepatic disease. There was a 37% increase in Coax Shorter t ,,, increased renal
clearance, and reduced total clearance. These findings cannot be extrapolated to patients
with severe disease because significant numbers of patients with such disease were not
included in this small and limited pharmacokinetic study.

It should be noted that there was one post-marketing case from Japan (PHBS2000JP10105)
that involved a patient being treated for cirrhosis and hepatic cancer. The patient developed
hepato-renal syndrome after being switched from insulin to Fastic. The Fastic was
discontinued subsequently, but the patient became febrile and died.

9.5.—Renal metabolism

The drug is renally excreted. No differences in AUC and C,,, for patients with moderate to
severe renal failure were observed. Although there was a 75% reduction in clearance of
parent drug, the presence of more parent drug initially resulted in additional hepatic
metabolism and ultimately in less parent drug being available for renal clearance. Patients
on hemodialysis experienced a reduction in protein binding of the drug, but the clinical
significance of this is unclear because drug exposure was less due to other pharmacokinetic
alterations.

It should be noted that a post-marketing clinical report from Japan involving a renal patient
switched from acarbose to Fastic (dose unknown) (PHBS2000JP08360) indicated that the
patient developed problematic hypoglycemia despite use of corticosteroids and dose
reduction'of DJN 608. These actual use data suggest that the PK-PD properties of the drug
may differ in renal-patients dosed on a'more extended basis. :
9.6.—Drug interactions '
The drug is metabolized by cytochrome P450 2C9 (70%) and 3A4 (30%) and is a 2C9
inhibitor. It is also protein bound--especially to albumin, levels of which may be lower in
diabetic patients through urinary loss. No in vivo drug interactions were identified. Digoxin,
warfarin, and metformin were among the drugs studied. Glyburide and cyclosporin
inhibited DJN metabolism in vitro. Such findings could not be confirmed in vivo for
glybunide and may well be related to lower plasma levels of drug. Such in vivo studies were

not performed for cyclosporin.

It should be noted that one post-marketing case of sudden death (PHBS2000JP03816) has
been reported in a Japanese patient on Cisipride to whom Fastic was added one day prior.
Cisipride has been associated with QT abnormalities, and morbidity and mortality is
increased with the concomitant use of medications that are metabolized via the cytochrome



P450 3A4 pathway. Therefore, drug interactions via the cytochrome P450 3A4 system
cannot be excluded. ’

10.--Study design for clinical trials
10.1.—General :
The sponsor conducted nine phase II or III studies in support of the NDA. The trials ranged
in length from eight weeks to 24 weeks (Table 1). There were three extension trials; two of
40 weeks duration; one of 28 weeks duration. The studies were all parallel-design with
patients being blinded to the receipt of DIN 608 or the comparator or the placebo in the
treatment phase. The blind was retained for the extension studies-except for the switch of

~ patients in the placebo arm of Study 351 to DJN 608. Add-on medications were also
permitted in two of the extension trials. Trials were conducted in the U.S. and abroad, which
affected patient composition (Table 2). )

10.2.—-Patient selection criteria
10.2.1.~Inclusion criteria include:
Age: 230 years: Studies 252, 302, 304, 351, 354, and 356
(upper age limited deleted for study 252) T
30—75 years: Studies: 202 and 251
(upper age limit increased for study 251)
30—70 years: Study: 355 -
Duration of NIDDM: >3 months: Studies: 202, 251, 302, 304, 351, 355, and 356
>6 months: Study: 354
BMI: 20—35 kg/m?: Swdies: 202, 251, 252, 302, 304, 351, 354, 355, and 356
On adequate contraception: Studies: 202, 251, 252, 302, 304, 351, 354, 355, and 356
Screening HgbA . 6.8—11% at weeks -8 and -2: Study: 251
6.8—11% at weeks —4 and —2 (may be mean): Studies: 302, 351, 354, 355, and 356
6.8—11% at week —4: Study: 252
6.8—10.5% at weeks —4 and -2: Study: 202
6.5—10% at weeks —4 and -2: Studies: 304
(Amended from 6.8%)
: 1.5% difference between weeks -8 and -2: Study: 251.
' : >140 mg/d] mean for weeks —4 and -2: Study: 202
>140 mg/dl mean for weeks -8 and —2: Study: 251
<198 mg/dl at weeks —4 and -2: Study: 252
(Amended from <216 mg/dl at week —4.)
290 mg/d! for mean of weeks —4 and -2: Studies: 252
_ ) (Amended from >140 mg/dl.)
On diabetic dict therapy: at least 1 month prior to —4 weeks: Studies: 202, 302, 351, 355, and 356
Pharmacologic therapy: C
-Prior treatment with sulforiylureas (SU): glibenclamide-glyburide <10 mg/d, micronized
glyburide/glibenclamide <6 mg/d, glipizide <10 mg/d, gliclazide <160 mg/d, chlorpropamide
<400 mg/d, tolbutamide <2 g/d, or glimepiride <4 mg/d for at least 12 weeks: Study: 304
-Prior treatment with sulfonylureas and metformin: Stwudy: 252
-Prior treatment with sulfonylurea (dose unspecified)+metformin for at least 8 weeks prior to
week —4: Study: 252 (Amended from 12 weeks and 2 minimum metformin dose.)
-Prior treatment with sulfonylurea (dose unspecified) +metformin >1.5gm/d for at least four
weeks prior to —4 weeks: Study: 252. (Amended from 12 weeks.)



-Prior treatment with glyburide >10 mg/d or glipizide >15 mg/d for at least four weeks prior to
week -8: Swudy: 251

Sustacal challenge response of C-peptide: >0.5 pmol/ml at week -8: Smdy 251

10.2.2.~Exclusion criteria include:
> ion: Studies: 202, 251, 252, 302, 304, 351, 354, 355, and 356
' : Studies: 202, 251, 252, 302, 304, 351, 354, 355, and 356
Easting plasma glucose: >270 mg at weeks —4 and -2: Studies: 302, 304, 351, 354, 355, and 356
>275 mg/d] at weeks ~8 and —2: Studies: 251
>275 mg/dl at weeks -4 and -2: Studies: 202
>198 at weeks —4 and -2: Studies: 252

S (Amended from 216 mg/dl.)

(Arnended to permit fasting bicod glucose could be Substituted for plasma glucose at —4 weeks)
' , €.8. DKA or hyperosmolar coma:
Studies: 202, 251, 252, 302, 304, 351, 354, 355, and 356
i i (without clear criteria for
autonomic neuropathy and gastroparesis):
Creatinine: >1.4 mg/dl females; >1.5 mg/d]l males: Studies 351 and 354
>1.6 mg/dl: Study: 252 '
>1.8 mg/dl: Studies: 202 and 251 —
22.0 mg/dl: Study: 355 -
2.5 mg/dl: Studies 302, 304, and 356
1 i 1 ' : Study: 356
Cardiac problems: MI, cardiac surgery, ventricular fibrillation, ventricular tachycardia in the last
six months: Studies: 202, 251, 252, 302, 304, 351, 354, 355, and 356 .
Crthostatic hypotension: (30 mmHg drop in systolic pressure, 15 mmHg drop in diastolic pressure):
Studies: 202, 251, and 252 )
Weight change: >5% in phase 1 portion of trial: Studies: 202, 251, 302, 304, 351, 354, 355, and 356
>5% in the month prior to week -8: Studies: 251 and 252
Elevated liver function enzymes: >2x ULN: §tudies: 202, 251, 252, 302, 304, 351, 354, and 355
) >1.5x ULN: Studies: 356
(Amended from 2x ULN)

Elevated direct bilirubin: >1x ULN: Studies: 202 and 251

>1.3x ULN: Studies: 302, 304, 351, 354, 355, and 356

Abnormal hepatic serologies: Studies: 202, 251, and 252

(Core antigen for hepatitis-B deleted by amendment: Studies: 202, 25 1, and 252)
Elevated triglycerides: >622 mg/d] within last 12 week before entry: -
Studies: 302, 304, 351, 354, 355, and 356
>450 mg/dl persistently: Studies: 202, 251, 252
Use of medication: Oral hypoglycemic agents within 1 month of —4 weeks:
Studies: 302, 351, 355, and 356
Oral hypoglycemic agents within 2 months of —4 weeks: Study: 202
Oral hypoglycemic agents other than metformin within 12 weeks of —4 weeks:
Studies: 354 :
Metformin, glitazones, alpha glucosidase inhibitors within 12 weeks of —4 weeks:
Study: 304
Warfarin: Studies: 202, 251, 252, 302, 304, 354, and 355
(exclusion amended in study 351)
Digoxin: Studies: 202 and 251 (also initially Study: 252) not 354
Non-selective beta blockers: Studies: 202 and 251 (also initially Study 252) not 354



Oral corticosteroids: Studies: 251, 252 302, 304, 351, 354, 355, and 356
Cholestyramine: Study: 356
" Oral contraceptives: Stu¢- 156
Chronic insulin within last 6 months:
" Studies: 202, 251, 252, 302, 304, 351, 354, 355, 356 -
(Thyroid hormone could be used to achieve a euthyroid state: Studies: 202, 251, 252, 302, 304, 351,
354, and 356.) '

10.3.—Patient Characteristics-Special Populations

Male patients out-numbered female patients in all studies (Table 3). Less than 10% of
patients were from minority groups (Table 3). Most of the patients middle-aged to elderly
and were not new diabetics (Table 3). Although many of the patients were overweight, this
was not uniformly true (Table 3):

No special population .groups were studied. - o o

10.4.—Safety studies and parameters B

Visits were conducted at least each four weeks after randomization in studies 202, 251, 252, and
356. Visits were conducted at four week intervals after randomization except between weeks 16 and
24 in studies 302, 304, 351, and 354 when the visit interval was longer. Visits were conducted
between one and three weeks in study 355. In studies 202, 251, 252, 302, 304, 351, 354, 355, and
356, patients were assessed with a physical exam (including a limited funduscopic exam and limited
assessment of diabetic neuropathy--vibratory sense), vital signs taken while resting and seated (no
orthostatic readings), laboratory studies, and an EKG. In addition to endpoint laboratory studies, the
laboratory studies included a CBC, routine clinical chemistries, urinalysis dipstick testing, and a
TSH value. (The TSH testing was done only at screening/entry for some of the studies.) Patierits
were given education about hypoglycemia and home glucose monitoring with a glucometer. The
meters were to be used in the event of hypoglycemic symptoms and sometimes to obtain serial
glucose values for a diumnal profile (Vol. 274, pp. 902, 910).

Glucose meter readings of <50 mg/dl were defined to be hypoglycemic by the Sponsor for studies
202, 251, 252, 252, 302, 304, 351, 354, 355, and 356. Hypoglycemic-like episodes were classified
by the Sponsor on the basis of symptoms in studies 202, 251, 252, 302, 304, 351, 354, 355, or 356.
Those events with adrenergic symptoms were defined as class 1, those with neurologic symptoms as
class 2, those with coma or requiring third-party assistance as class 3, or those requiring
hospitalization as class 4.

Patients could be discontinued for hypoglycemia and hyperglycemia. Such hypoglycemia included
unexplained class 3 or class 4 episodes or more than three episodes/week in which the blood

~ glucose was <50 mg/dl or serum glucose was <60 mg/dl (in studies 252, 302, 304, 351, 354, 355.
356, but not 202, 251). Such hyperglycemia was defined as symptoms consistent with
hyperglycemia, e.g. weight loss, polydipsia, or polyuria, or repeated fasting plasma glucose >270
mg/dl without intercurrent illness in studies 252, 302, 304, 351, 354, 355, and 356. In studies 202.
251, excessive fasting plasma glucose was defined as 275 mg/dl. Patients in the mettormin studies
were to be monitored for lactic acidosis on an as-needed basis and were to be discontinued for
levels >5 mmol/l (studies 351 and 354). In the 202 extension study, the placebo group was -
maintained as was the blind. Patients with a HgbA,. >8.5% or a decrease in HgbA . from baseline ot
<0.7% could receive metformin, 500 mg TID titrated over three weeks. In the 251 extension study.



pat'ients could not receive any additional medication, but could be discontinued for a HgbA,, >10%,
an increase in HgbA . from baseline of 1.5%, or a fasting plasma glueose of >275 mg/dl. In the 351
extension study, patients could be discontinued for HgbA,, values >10% at 32 weeks and beyond.
To facilitate glycemic control, medication céuld be added to patient regimens. In the extension for
study 202, open-label metformin could be added. In the extension for study 351, DJN 608 120 mg
TID was added to the treatméntregimens of patients on placebo during the randomized portion of
the trial. In the same extension study, patients with inadequate glycemic control (fasting glucose
>166 mg/dl or HgbA,; >7.2%) on DJN 608 could have open-label metformin added to their
regimen.

10.5.—Efficacy variables

HgbA -primary: Studies: 202+extension, 251+extension, 252, 302, 304, 351+extension, 354, and 356
(Baseline HgbA 1c=mean of values from -2 and-0 weeks: Studies: 202, 251, 302, 304, 351, 354, and 356)

Fructosamine-secondary: Studies: 202, 251, 302, and 355
Easting glucose-primary: Studies: 202+extension, 251+extension, and 252
- secondary: Studies 302, 304, 351+extension, 354, 355, and 356

(Baseline glucose=mean of values from ~2 and 0 weeks: Studies: 251, 252, 302, 304, 351, and 354, but not

356)
Easting lipids-secondary: Studies: 202+extension, 251+extension, 252, 302, 304, 351, 354, 355, and 356 .
Sustacal challenge PK-PD parameters-primary: over 4 hours: Study: 355

' secondary: over 2 hours: Study: 351
over 4 hours: Studies: 202, 251, and 252

Body weight-secondary: Studies: 302, 304, 351+extension, 354, 355, and 356, but not 202, 251, 252
Waist and hip girth-secondary: Study: 356 '
Lo(a)-secondary: Study: 356

10.6.—Statistical analysis ~

The studies were to be conducted with a double-blind. Efficacy was to be assessed using the -
primary efficacy value(s) and the change in the efficacy variable(s) in intent-to-treat (ITT)
populations. Baseline values were to be the average of weeks -2 and 0. ANOVAor
ANCOVA analyses were to be used. An interim data evaluation was conducted ir Study 202.
at eight weeks and after patients completed the controlled portion of the trial, but before the
extension phase was complete. The statistical reviewer assessed Studies 202, 302, and 304

- using an ANCOVA model and found no interaction between treatment and country versus
HgbA, or fasting plasma glucose. The medical reviewer defined the ITT population as
randomized patients who had an efficacy value beyond baseline. Patients who had no values
beyond baseline were excluded. Baseline was defined as t=0 because patients were
frequently not at equilibrium during the washout or run-in period that preceded
randomization. The medical reviewer compared efficacy values for DJN 608 doses to
efficacy values for placebo or comparator treatments using the student t-test. Correlation
coefficients were calculated for unvalidated secondary endpoints proposed for inclusion in
the label as well as for validated endpoints. It was also recognized that the blind may have
been incomplete because patients had blood glucose monitors and would be able to monitor
differences in glucose at the time of study entry, during washout, and addition of therapy.
For this reason and because such meters are inaccurate, hypoglycemia was more strictly
defined as requiring intervention from a third party and/or having a blood glucose <36 mg/dl
(2 mmol/L). . —_—
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The reference ranges for HgbA,, were the same for all studies: normal 4—6%.
The reference ranges for fructosamine varied by study and laboratory:

Study 202: SKBL normal 200—278 umol/dl :

Study 302: SKBL normal 200—278 umol/dl; Medinet ULN 285 umol/dl

Study 355: unspecified normal 150—320 umol/dl

‘(Per Mr Schiotfeldt 11/6/00 and Vol. 306 of ISS.)

10.7.—Inspections
Inspections were conducted at three sites. There were no problems at the site of Dr.
Demidova in Moscow, Russia. There were minor problems at the site
=", Germany. Incomplete consent and approval was obtained for the protocol
modifications. There were more significant problems at the site - —_—
—— U.S.A. Approval for the study was incomplete. The investigator included
patients that should have been excluded on the basis of excessive body mass indices,
elevated TSH levels, use of prior oral hypoglycemic agents during the washout period, and
elevated ALT measurements. Eight of ten patients had visits conducted outside the protocol
time frame. The Sponsor was not notified about a case of severe diverticulosis requiring
hospitalization until six months after its occurrence. Records were inadequate-in many cases.
- Patient records indicate discrepancies in the records that would have precluded study entry
for three patients. Records for one patient did not include dysthesia and neuropathic pain
documerned elsewhere. Drug disposition records were incomplete. . T ~
— - . Nevertheless, the conclusions of the studies will not likely be altered
by exclusion of data from these two sites.

11.-Efficacyresults

11.1.—-Co™ po.arison to placebo

Glycemie coatrol as measured by HgbA,, was better with DJN 608 than placebo in three and

six month Studies. Differences did not exceed 1%. (See tables 4 and 6 from representative

stuely 3 02 [dose ranging versus placebo] and 351 [DJN 608 120 mg TID versus placebo -

versus metformin]. See figure 1.) Glycemic control as measured by fructosamine was better

than placebo in the eight week study 355 and the 24 week study 302 (Tables 4 and 5).

Differences did not exceed 50 umol/dl. Changes in fructosamine paralleled changes in.— —
HgbA, although fructosamine measures protein glucosylation over a 10 to 14 day interval

rather than hemoglobin glycosylation over three months.

The correlation coefficients for fructosamine versus HgbA,, ranged from 0.54 to 0.84 for the
various treatment groups in Study 302 (Table 11) There were similar findings for the change
in fructosamine versus the change in HgbA,.. The correlation coefficient for fructosamine at
time of randomization (t=0) and HgbA,. at t=-2 weeks in patients who had not been
previously exposed to anti-diabetic drugs and who would not be expected to experience
significant deterioration in glycemic control during the washout period was 0.59 in Study
355 (Table 12). These data confirmed the relationship between these two measures of
integrated or long-term glycemic control and support the premise that glucose control with
DJN 608 is better than on placebo alone—although the magnitude of that difference is

small.



11.2.~Comparison of patients nalve to anti-diabetic drug the;apy and patients with

prior exposure’ . _ -

Glycemic control in the trials differed for patients who had previously been on therapy and

those who were naive to medical intervention. Glycemic control was better for the latter. _
Differences between the two groups for HgbA,, ranged from 0.3 to 1.2% for Studies 302 and

351 (Tables 4 and 6). Differences between the two groups for fructosamine ranged from 10

to 19 umoV/dl for Studies 302 and 355 (Tables 4 and 5). The magnitude of the response, i.c.,
change in fructosamine or HgbA, ., however, was similar for both naive and non-naive

patients except in Study 351, in which the response by non-naive patients was less than the
response for naive patients (Tables 4, 5, and 6)

Mean endpoint values for HgbA,, were less than 8% and 9% for patients treated with DJN
608 and placebo respectively (Tables 4 and 6). Mean endpoint values for fructosamine were
less than 300 umol/dl and 350 umol/d1 respectively for patients treated with DJN 608 and
placebo (Tables 4 and 5). These values suggested that most patients had mild to moderately
impaired levels of glycemic control. The inclusion of naive to non-naive patients in ratios
ranging from 2:1 to 5:1 helped to keep these endpoint values lower than it would have been
with the inclusion of a higher percentage of non-naive patients (Tables 4, 5, and 6).

11.3.~Dose response

There were limited clinical differences in the doses of DJN 608. The 30 mg dose was not
tested in phase III trials. The 60 mg, 120 mg, and 180 mg doses were tested in a single, 24
week, phase III trial (Study 302) (Table 4). The combination studies employed the 120 mg
dose. In the dose ranging study, drug naive and non-naive patients dosed with DJN 60 mg,
120, or 180 mg TID decreased their HgbA,, values from baseline by 0.3%, 0.5%, or 0.6%
respectively whereas patients treated with placebo increased their HgbA . by 0.2% (Figure
2). 22% of drug naive patients dosed with DJN 608 60 mg TID achieved a 1% decrease in
HgbA,  whereas 30% and 34% of drug naive patients dosed with DJN 608 120 and 180 mg
TID respectively achieved a similar decrease. 25% of drug non-naive patients dosed with
DJN 608 60 mg TID achieved a 1% decrease in HgbA,, whereas 31% and 34% of drug non-
naive patients dosed with DJN 608 120 and 180 mg TID respectively achieved a similar
decrease. There were no profound differences in the level of hypoglycemia (blood glucose
</=36 mg/dl and/or requiring intervention) by dose (Table 4). These minimal differences
between the 60 and 120 mg doses were observed also in Studies 251 (add-on to glybunde)
and 354 (add-on to metformin)(Figures 5 and 7).

Limited data suggested that patients with higher body mass indices (BMI) might benefit
from the 180 mg dose—although obese patients who were diabetic drug-naive appeared to
benefit more than obese, non-naive patients (Figure 3). (See statistical review.) These data
could be consistent with the fact that the volume-of-distribution of this drug is known to be
larger in patients with larger BMISs. Such an increase in the volume-of-distribution would
require a higher dose to achieve serum drug levels comparable to patients with smaller
volumes-of-distribution.
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11.4.—Effect of age on efficacy :

The therapeutic response to DJN 608 did not differ by age. HgbA,, values at endpoint and
the change in HgbA,, were similar for patients who were younger than 65 years of age or 65 -
years of age and older in Study 302 (Table 7). The correlation coefficients for age and

change in HgbA,, were small, which also suggested the absence of-arelationship between
age and glycemic control (Table 7). o

11.5.—Effect of gender on efficacy. L

More male patients than female patients were randomized in studies with DIN 608 (Table
~3). Drop-out rate, although high in many of the studies, did not appear to differ by gender.

Nor did the therapeutic response to DJN 608 differ by gender (Table 8).

11.6.—Efficacy compared to other anti-diabetic agents and as add-on therapy
11.6.1.-Glyburide

Patients who were previously treated with oral hypoglycemic agents, primarily glyburide,
experienced deterioration in their glycemic control when they were placed on DIN 608. This
could be seen with serial HgbA,, values during washout periods that preceded
randomization and after randomization to the DJN 608 120 mg TID cohort (Figure 6). In
head-to-head studies with DJN 608 and glyburide, glycemic control was better in the
patients treated with glyburide. Endpoint values of fructosamine were lower for patients
treated with glyburide than DJN 608 despite higher values for the former at entry to Study
355 (Table 5). The change in fructosamine lowering was three to four times greater for
glyburide than for DJN 608 (Table 5). Endpoint values for fasting plasma glucose, as well as
the change in fasting glucose during Study 355, were higher for DJN 608 than glyburide
despite higher values for the former at entry (Figure 4). In additive studies, DJN 608 did not
improve the glycemic control provided by glyburide-—-suggesting that the two medications
operate through the same receptor mechanisms, i.e., K, p channels associated with the
sulfonylurea receptor (Figure 5).

11.6.2.-Metformin 4

DJN 608 was less efficacious than submaximal metformin, but could be used in combination
with metformin (Table 6, Figure 6). The effects were additive. More specifically, in naive
patients, metformin (500 mg TID) and DJN (120 mg TID) appeared to have comparable
levels of glycemic control. In non-naive patients, however, metformin lowered glucose more
effectively than DJN 608. In both naive and non-naive patients, DJN 608 and metformin in
combination improved glycemic control better than either agent alone.

It is likely that the addition of DJN to the treatment regimen of patients who are
incompletely controlled with metformin alone will result in improved glycemic control
(Figure 7). Interpretation of Study 354 was limited, however, because it was not knqu how
many patients were on equilibrium doses of near maximal metformin (2 gms/d) at the time
of randomization and because approximately 30% of the randomized patients had already
achieved HgbA,, levels below 7%. The addition of DJN 608 to patients, all of whom had not
clearly failed metformin, resulted in a decrease of HgbA, levels for both completers anfi any
patient with a follow-up value. When serial HgbA,, values were plotted for only the patients
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who had a Hgb{\.f 27% at the time of randomization (t=0), the values were higher, but the
trends for glycemic control over time for ;".is subset of patients appeared to be comparable
to the those found in the population-at-large for Study 354 (Figure 8).

1 1.6.3.—T|;oglitazone

The utility of DJN with various PPAR agonists remains unknown. The study with

troglitazone was truncated because of the post-marketing appearance of hepatic problems.

The submitted study was not reviewed because its duration was limited, troglitazone is no

longer marketed, and there is no class labeling for use of PPAR agonists in combination
~with insulin secretagogues. :

11.7.=Other efficacy parameters

The Sponsor proposed the use of multiple post-prandial endpoints, including the glucose
excursion, 2 hour post-prandial glucose, and the post-prandial area-under- the-curve (AUC)
adjusted to exclude glucose exposure below the baseline (or fasting glucose level), to define
superiority for DIN 608. The endpoints of post-prandial glucose designated by the Sponsor
have limited clinical significance (Tables 9 and 10). As has been established in prior clinical
studies, measures of long-term glycemic control (HgbA,, or fructosamine) correlated with
fasting glucose levels (Tables 11, 12, and 13, Figure 9). Similarly, changes in HgbA,
correlated with changes in fasting glucose. For example, both fructosamine and fasting
glucose levels were lowered by glyburide and DIN 608. Furthermore, the magnitude of
lowering for both of these parameters was greater for patients treated with glyburide than for
patients treated with DJN 608 in Study 355 (Figure 9). Similarly, parallel changes in both
fructosamine and fasting glucose levels from Study 302 delineated the limited dose response
relationship for DN 608 (Table 4). By contrast, measures of long-term glycemic control or
the change in such measures over time were poorly correlated with the glucose excursion (2
hour post-prandial glucose level minus the fasting glucose level) (Tables 12 and 13).
Although the glucose excursion was smaller for DJN 608 than that observed with glyburide,
fructosamine lowering was greater for glyburide (Figure 10). Similarly, although the glucose
excursion was smaller for DJN 608 than that observed with metformin, HgbA,, values at
endpoint and the change in HgbA,, over the duration of the study were better for metformin
than for DJN 608 (Table 10, Figure 11). Although DJN 608 acutely lowered glucose levels
more effectively than glyburide, the glucose exposure as measured by the unadjusted 2-
hour-AUC, ... and the 4-hour-AUC,,,.,, Was the same for the two drugs (Figure 12). Indeed
glyburide was associated with lower fasting glucose, fructosamine, and HgbA,, values than
DJN 608. This suggests that the magnitude of glucose lowering and the duration of this
glucose lowering after treatment with DJN 608 was insufficient to lower the fasting glucose
as effectively as glyburide. Similarly, although DJN 608 acutely lowered senim glucose
more effectively than metformin, the glucose exposure as measured by the unadjusted 2-
hour-AUC,,,.,,. Was the same for these two drugs as well (Figure 13). Although the. .

AUC ;0 cOuld be correlated to HgbA,, the time interval used and the phannacokm.enc-
pharmacodynamic properties of the particular drug will impact the degree of correlation.
This may explain the limited correlation between 4-hour-AUC,,,.,, and fructosamine
observed with glyburide 10 mg given once daily and the higher degree of correlation
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between 4 hour-AUC,,.,, and fructosamine observed with DJN 608 given three times daily
(Table 12). ~

11.8.~Sustained efficacy - -

Only limited conclusions could be drawn about long-term efficacy and safety. Although the
number of patient-years of exposure exceeded 900, the drop-out rates exceeded 15% in
Studies 302, 304, 251, 351, 252, and 356. Data from Studies 302 and 351 suggested that
drop-outs had poorer glycemic control on exit than did patients who completed their study
(Tables 4 and 6). In addition, only limited numbers of patients entered and completed the
three extension trials, and, lastly, rescue therapy with metformin was permitted in two of the
studies (Table 1). Although mean serial HgbA,, data initially suggested stability in glycemic
control over time (Figures 5 and 16), this stability appeared to have resulted from the serial
exclusion of patients with deteriorating HgbA, values (Figures 14 through 18, Tables 14
and 15). The deterioration over time became evident when serial data for individual patients
and for cohorts of patients classified by the time of their drop-out were plotted.

12.—Safety resuits

12.1.~Deaths

No excess mortality could be attributed to the drug.

a--There was one patient (Swdy 352 Patient 1010) who died of metastatic lung cancer shortly
after completion of an eight week pharmacology trial.

b--There were three patients who died during placebo controlled trials:
Study 302 Patient 0320007 MIland Vtach after 18 days of DIN 608 (120 mg)

Study 202 Patient 0100003 MI after 31 days of DIN 608 (30 mg)
Study 351 Patient 0100020 Pancreatic CA first hospitalized after 17 weeks of metformin (500 mg)
died 6 months later —

c--There were three patients who died after the placebo controlled trials:
Study 302 Patient 0140003  hepatitis A/hepatic failure presented 39 days post study on placebo
died post transplant
Study 351 Patient 0170005 MI presented at 21 weeks of DJN 608 (120 mg)
with aortic stenosis
- ) died 1day post study completion
Study 351 Patient 0910008 CAHD reported 15 weeks post study completion
on metformin (500 mg)

d--There were six patients who died during active controlled trials:

Study 304 Patient 0180017  car accident after 47 days of DJN 608 (120 mg) .

Study 354 Patient 0300010 sudden death after ?? days of DJN 608 (120 mg)+ metfom (500 mg)
Study 354 Patient 0320006 cardiac arrest after 110 days of DJN 608 (120 mg)+ metformin (500 mg)

Study 304 Patient 0420015 Ml after 31 days of glybur?de (10 mg)
Study 304 Patient 0360006 MI after 84 days of glybun(!e (10 mg)
Study 304 Patient 0080003 MI after 129 days of glyburide (10 mg)

e--There were no deaths in the long-term extension trials.
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12.2. Adverse events

12.2.1. Adverse events during the clinical trials

There were 151 reported serious adverse events during the controlled clinical trials (Table
16). The occurrence of these events appeared to be similar for the various treatment
groups—although the highest proportion of such events were in the DIN+glyburide

‘combination group. The most common of these serious events were cardio-vascular in

nature. The type of adverse event did not differ by treatment group except for the category

" “aggravation of diabetes”. The three patients in this category were all in the DJN 608 alone

treatment group, which represented 43% of the patients exposed in clinical trials (Study 356
excluded) (Vol.302, pp. 93-2 of ISS).

There were 201 adverse events that resulted in discontinuation from the study—although not
all of these events were “serious”. The occurrence of these events appeared to be similar for
the various treatment groups—although the highest proportion of such events were in the
DJN+glyburide combination group as above (Table 16).

The adverse effect profile did not appear to differ by gender or age (Vol. 302, pp.77-78 of
ISS). Gastrointestinal symptoms (abdominal pain, diarrhea, dyspepsia, or nausea) were
somewhat more common in blacks with DJN 608 alone or in combination with metformin
(Vol. 302, p. 80 of ISS). The relatively small number of blacks (<10% of population) may
limit any conclusions. ‘

12.2.2 Notable adverse events from post-marketing reports (not covered elsewhere)
Serious adverse event reports have been received from Japan ,where the drug is marketed for
under two years. There are insufficient numbers of reports to draw definitive conclusions at
this time, but the serious nature of the event, the timing of the event, or the response to
discontinuation of the drug suggest that such events warrant scrutinity during post-market
drug surveillance. '

1/00/00047/DJIN A 75 year old man developed life-threatening thrombocytopenia 14 days after the initiation of
Fastic (270 mg-regimen unknown) and three days after initiation of PL granules, cefdinir, loxoprofen, and
serrapeptase for an upper respiratory infection. The thrombocytopenia reversed after discontinuation of
medications and institution of corticosteroid therapy. There is no currently available information on whether
the patient was rechallenged. Thrombocytopenia has been reported with sulfonylureas and cefdinir.

J/00/00167/DIN A 44 year old man developed a dysrhythmia six weeks after being started on Starsis and

three weeks after being fully titrated. Starsis was discontinued, but the patient developed dyspnea. In the

subsequent evaluation, the patient was found to have both supra- and ventricular dysrhythmias. The patient

was treated with an unspecified anti-arrhythmic agent and switched to gliclazide. Treatment with ethyl

icosapentate was continued. The dysrhythmias resolved. AV-block (Stokes-Adams Syndrome) (JO00071DJN) -

and atrial fibrillation (J9900443DJN) have been reported in other patients.

PHBS2000JP04510 A 69 year old man developed hypotension while on Fastic. There was no hypoglycemia
or cardiac ischemia. The hypotension improved with discontinuation of the drug.
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J/00/00149/DIN A 77 year old woman who had been angina free, developed chest pain, two weeks after

initiation of therapy with Starsis and celiprolol. She subsequently died of myocardial infarction and multi-.
system organ failure.

PHBS2000JP08439 A 77 year old woman with adequate glycemic control on giybuﬁde was switched to DIN
608. Blood pressure control was somewhat inadequate, 130/94. Three weeks after starting DIN, she died
acutely with premonitory headache and nausea.

J/OO{OOI‘B/D;N A 43 year old man developed urticaria and hepatotoxicity three weeks after the initiation of
Fastic. Hepatic enzyme and bilirubin levels dropped after discontinuation of Fastic, Pravastatin, and voglibose.

PHBS2000JP08339 A 76year old woman developed non-hepatic eucephalopathy with apraxia and asterixis
two weeks after starting Starsis.

J/00/000119/DIN) An 82 year old wbman developed elevations in creatinine, BUN, and uric acid 2.5 months
after starting on Fastic (270 mg—unknown dosing regimen). These abnormalities resolved after
discontinuation of Fastic.

12.3.-Hypoglycemia _ -
The rates of hypoglycemia' were low and are consistent with rates found if NIDDM patients
with comparable levels of glycemic control (Tables 4, 5, and 6). :

1 For the purposes of this review, hypoglycemmia was defined as requiring intervention from a third party and/or having a blood glucose
<36 mg/d] (2 mmol/L). This definition is relatively specific for clinically significant events and minimizes problems due to the relative
inaccuracy of the home glucose meters and the potential for unblinding in the trials. (See the minutes of the and the 1996 Winter and
1998 Spring E & M Advisory Committee meetings.)

12.4.-Weight gain —

Weight gain was present in patients on DJN 608 or glyburide (Figures 19, 20, and 21,

Tables 4, 5, and 6). Similar weight gain occurred in naive and non-naive patients (Figures 19
and 20). Differences could be observed as early as eight weeks (Figure 21). Weight loss was ~
observed in patients on placebo or metformin (Figure 22, Table 6). Weight gain on
combination DIN 608 + metformin therapy was intermediate to that seen with monotherapy
with either agent. For the insulin secretagogues, the magnitude of weight gain was ~
proportionate to the improvement in glycemic control (Figure 21, Table 5). Low correlation
coefficients indicated that the relationship between weight and glycemic control, however,
was indirect.

12.5.—Allergic reactions

Although the frequency of rash in each treatment category was proportionate to the numbers
of patients in each category in the clinical trials, the cases of urticaria (2) appear to be
limited to patients in the DJN 608 treatment group. Both patients were discontinued from
the study. (There was an additional case of angioedema in a patient who presented 26 days
after randomization. Because the patient had two similar episodes prior to being started on
DJN 608 and after being started on Prinivil, the cause was attributed to the latter.
Nonetheless, the patient was switched to amlodipine and discontinued from the study. These

patient management responses limit interpretation of the case.)



There has been one post-marketing report (J/00/00173/DJN) in which a 43 year old man
developed urticaria and hepatotoxicity three weeks after the initia*~n of Fastic. Hepatic
enzyme and bilirubin levels dropped after discontinuation of Fastic, Pravastatin, and
voglibose.

12.6. Neuropathy

Extensive neuropathy exams were not uniformly conducted so no comments could be made
regarding the clinical significance of the neuropathy findings in rodents.

12.7.—~Clinical laboratory studies ’

Laboratory studies including routine clinical chemistry studies, CPK, and a CBC were
obtained for patient assessment.

a-- There were increases in mean uric acid levels for patients for patients treated with DJN 608
alone and in combination with metformin. The respective differences from placebo were 17.1
umol/l and 26.9 umol/l. These differences persisted during extension studies. The magnitude of the
change for DJN+ metformin combination therapy suggestsed that the effects of the two drugs were -
comparable and additive. The percent of patients with a >50% increase in uric acid (umol/1) was
similar for the three treatment groups (DJN, metformin, and combination), albeit higher than that of
placebo, suggesting that the mean increases were not due to a few outliers with large changes.

These increased levels of uric acid were not associated with more episodes of gout, but increased
levels of uric acid have been correlated with increased cardio-vascular morbidity in some
epidemiologic studies.

b--There was a mean increase in greatinine in DJN 608 treated patients over placebo treated patients
(+1.4 umol/1). The mean increase was somewhat less in the D/N+metformin treated patients
compared to placebo treated patients (0.6 umol/1). Similar findings were observed in the glyburide
treatment groups, but not in the metformin treatment groups. The number of outliers with a 50%
increase in-creatinine, however, did not differ by treatment group. :

The changes in creatinine likely represent a functional change in renal function and not a drug
interaction with the chemical assay for creatinine. In most patients on insulin secretagogues, these
changes appear to be small, but as suggested by a post-marketing report from Japan
(1/00/000119/DJN), these reversible changes may be more significant in select individuals. An 82
year old woman patient with previously normal renal function presented with elevations in
creatinine, BUN, and uric acid 2.5 months after initiation of Fastic therapy (270 mg—unknown
dosing regimen). Her anti-hypertensive regimen was replaced, and cerivastatin was discontinued.
Her renal function continued to decline: creatinine 2.1 mg/dl, BUN 64.2 mg/dl, and uric acid 11.7
mg/dl-Three days after discontinuation of Fastic, her creatinine dropped to 1.5 mg/dl. Nine days
after discontinuation, her creatinine levels were 1.3 mg/dl.

c--DJN 608 had only limited effect; on lipids. No mean changes were observed for LDL, bgt 2.2%
of DIN treated patients, 2.4% of glyburide treated patients, and 0.9% of placebo treated patients
experienced a >50% increase in LDL (mmol/1).
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d--Therewere no clear differences in the group means, frequency of patients with >200% increase
or frequency of dutliers >2x ULN for hepatic .nzymes (AST. ALT, and GGT [U/L}) by treatment.

The post-mgrketin‘g report J/00/00173/DJN suggests that hepatotoxity might be associated with DJN
608 drug use, but the clinical data suggest that this would be a relatively uncommon phenomenon, if
true-In this particular case, a 43 year old man developed urticaria and hepatotoxicity three weeks

after the initiation of Fastic. Hepatic enzyme and bilirubin levels dropped after discontinuation of
Fastic, Pravastatin, and voglibose.

_ e--There were no clear differences in the group rl;eans, frequency of patients with >100% increase
or frequency of outliers >2x ULN for alkaline phosphatase by treatment.
f--There were no clear differences in the group means or frequency of patients with >100% increase

for total bilirubin by treatment.

g--There were no clear differences in the group means or frequency of patients with >300% increase
for CPK by treatment.

h--Slight increases in mean hemoglobin and hematocrit-occurred in patients treated with DIN (0.09
gm/d] hemoglobin and 0.2% in hematocrit) and placebo (0.09 gm/dl hemoglobin and 0.4% in
hematocrit). It was not known whether these increases were the result of dehydration-diuresis from
poor glycemic control or due to another phenomenon.

There was a single, preliminary post-marketing report of possible aplastic anemia with recovery
after drug discontinuation (PHBS2000JP10256). It was not clear whether a bone marrow biopsy
was done -

12.8.-EKGs )

No definitive conclusions about the EKG data could be drawn because, although the
Sponsor reported that there were no differences in the proportion of patients with new or
worsened EKGs by treatent group, there were no criteria delineating “clinically
insignificant changes” from “clinically significant changes”.(See Vol. 307, pp.1992-1993.)

12.9.—-Sustained efficacy and long-term safety from extension studies
(See Efficacy Section.)

13.—Reviewer’s commentary -

DIN 608 is an insulin secretagogue which provides glycemic control that is statistically
better than that observed in placebo-treated patients. The glycemic control is inferior to that
obtained by glyburide (10 mg/d)'. There may be several reasons for this:

a—In vitro studies, suggest that it may be intrinsically less potent than glyburide as an insulin
secretagogue.

b—The drug has a short half-life and a concomitant short interval of glucose lowering. Because of

" these pharmacokinetic and pharmacodynamic properties, the drug is unable to provide sustained '
glycemic control. The fasting glucose levels suggest that patients experience escape from glycemic
control in the late post-prandial period and overnight.
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c—Because of these pharmacokinetic and pharmacodynamic properties, the drug must be taken
with meals. In othe~words, the drug must be used at least three times per day. Such frequent usage
may limit compliance. Unfortunately, escape from glycemic control will occur more readily with
missed doses of DJN 608 than with longer acting insulin secretagogues. Indeed, this phenomenon
has been observed with short-acting insulin analogues too. Such escapes from glycemic control m;y
copfu'ibute to increased insulin resistance—making subsequent return to glycemic control more
difficult.

d—The drug has an. unusual food interaction. For optimal efficacy, the drug must be taken during a
very narrow time window before the ingestion of a meal. In addition, meal composition alters the

~drug levels and subsequent glycemic response. It is unlikely that patients were able to optimally
take the drug three times per day for six months and even less likely that patients were able to
adhere to such a regimen for 12 months or longer.

The sponsor is unlikely to be able to improve response rates by increasing the dose. Both
animal and human studies suggest that there is a dosing plateau with smaller fractions of
subjects with poor glycemic control being captured with each sequential dose increase.
Furthermore, the complexities of taking the drug properly three times per day may account
for the drop-out over time as well as the deterioration in glycemic control over time.

The drug offers no clear advantage over currently available sulfonylureas--except that it is
unlikely to result in the skin reactions associated with sulfa drugs and their derivatives. It
should be noted, however, that urticaria has been reported with DIN 608. The rapid glucose -
lowering as expressed by the glycemic excursion does not predict the level of glycemic
control. Indeed, rapid glucose lowering may be physiologically unimportant because protein
glycosylation, a mediator for chronic complications, does not occur over minutes. Rather, it
occurs over hours and days. Although the glycemic excursion for DJN 608 is less than that
observed with glyburide, DJN 608 is less effective than glyburide for the reduction of
HgbA, . DIN 608 is likely to be as potent as acetohexamide or tolinase. In addition, since
weight gain and hypoglycemia are more related to levels of glycemic control than the
intrinsic structure of an insulin secretagogue, no claims of superiority can be made for DIN
608 over glyburide. Because of the drug’s limited potency, patients who have been on other
oral agents, particularly second generation sulfonyureas, will likely experience a
deterioration in glycemic control. Although the drug can be used successfully in naive
patients and although the drug can be used in combination therapy with metformin, it is
likely that economic considerations will determine utilization. For patients who are
incompletely controlled by DJN 608, clinicians will likely switch to generic glyburide rather
than adding non-generic metformin to a sub-potent DJN 608.

! The maximal permitted dose for glyburide in the U.S. is 10 mg BID. Some investigators would say that the 10 mg/d dose used in the

DJN studies was submaximal. Limited evidence suggests that a smail percentage of & patient population can be captured with an
increase 10 15 or 20 mg/d. Nathan DM, Roussell A, Godire ¥ Giyburide or insulin for metabolic control in NIDDM. Annals Intem

Med. 1988;108:334-340. See medial officer review IND # e $-17-97.



14.~Regulatory conclusions

RECOMMENDATION: APPROVABLE WITH CHANGES IN THE LABELrAND
COMPLETION OF THE REQUIRED BIOPHARMACEUTICAL STUDIES AND
FINANCIAL DISCLOSURE

a--Th: drug is approvable for naive patients, but patients who have been on other oral _
agents, especially currently available insulin secretagogues and metformin, should not be
switched because of the expected decline in glycemic control.

b--Physicians must also be advised that long-term efficacy has not been éstablished.

c--There are sufficient clinical efficacy data to support only the 120 rﬁg dose

d--The phase III clinical tablets must be shown to be bioequivalent to the final marketmg
image tablets under fasting conditions. : —

e--The label must delineate the food effects.

f--The Sponsor has not validated the post-prandial msulm and glucose parameters so these
cannot be used in the label or advertising.

g—The post-marketing adverse event reports suggest that there may be problems in patients
with alterations in protein binding or on hemodialysis and in patients on drugs metabolized
via cytochrome P450 3A4. These must be addressed in the label and preferably with
additional studies.

h—The Sponsor may not infer or state that the drug is safer than other alternatives because
of the limitations in the safety data collection.

i-- The Sponsor must provide complete financial disclosure. Data from numerous
investigators were not submitted.

APPE
ARs r
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16.—Serial table and figure legends

Table 1 i . _

The sponsor conducted nine phase II or I studies during the evaluation of DJN 608. The
study design, the duration of the study, the character of the patient population, and whether
an extension study was conducted are delineated.

Table 2

The number of study sites by country are delineated. The high proportion of non-U.S. study
sites contributed to the low number of patients from minority groups.

Table 3

Demographic data for patients randomized into the nine phase II or III trials are
summarized:

Table 4

Changes in the parameters of glycemic control are outlined for patients who received
placebo and patients who received varying doses of DJN 608 in a 24 week trial. The changes
in fructosamine are included along with the changes in HgbA,, the standard measure of
glycemic control employed in clinical trials, because fructosamine alone was employed by
the Sponsor in Study 355 and such a comparison provides a frame of reference for
evaluating glycemic control data in Study 355. The outcomes for patients who were not

. previously exposed to anti-diabetic drug therapy, i.e., naive are contrasted with the outcomes
for patients who had been previously exposed, i.e., non-naive because better glycemic
control was present in naive patients. Outcomes for patients who completed the study are
contrasted with the outcomes for patients who did not complete the study because drop-out
rates after randomization exceeded 20%. Parameters of glycemic control are contrasted with
the safety parameters, weight and hypoglycemia, because prior clinical data indicate that
they are typically inversely related.

Table §

Changes in parameters of glycemic control are outlined for patients who received placebo,
DJN 608 (120 mg TID), or glyburide (10 mg/d) in an eight week trial. Fructosamine was
employed as a measure of long-term glycemic control because the study was not long
enough for complete equilibration of HgbA .. The outcomes for patients who were not
previously exposed to anti-diabetic drug therapy, i.e., naive are contrasted with the outcomes
for patients who had been previously exposed, i.c., non-naive. Parameters of glycemic
control are contrasted with the safety parameters, weight and hypoglycemia, because prior
clinical data indicate that they are typically inversely related. .

Table 6

Changes in HgbA,. are outlined for patients who received placebo, DJN 608 (120 mg TID)
alone, metformin (500 mg TID) alone, or DJN 608 in conjunction with metformin in a 24
week trial. The outcomes for patients who were not previously exposed to anti-diabetic drug
therapy, i.c., naive are contrasted with the outcomes for patients who had been previously‘
exposed, i.., non-naive. Qutcomes for patients who completed the study are contrasted with
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- the outcomes for patients who did not complete the study because drop-out rates after
randomization exceed 25%. Parameters of & 'yemic control are contrasted with the safety
parameters, weight and hypoglycemia, because prior clinical data indicate that they are
typically inversely related. :

Figure 1 T

In a dose-ranging study, the sponsor has shown that treatment with DJN 608 resulted in
glycemic control that differed from that of patients treated with placebo alone. The
magnitude of the difference in HgbA,, from placebo did not exceed 1% for the treatment
‘cohorts. Sub-group analysis showed that glucose lowering was similar for naive and non-
naive patients although the level of glycemic control was poorer for non-naive patients.

Figure 2 :

In a dose ranging study, the sponsor has shown that there is a trend towards a dose response,
but the differences in the proportion of treated patients who are able to decrease their
HgbA, level by 1% are small. An increase in the DJN dose from 60 mg TID to 180 mg TID
resuited in the capture of an additional 10 % of the patient population. This limited the '
clinical significance of any dose differences.

Figure 3

Patients higher body mass indices (BMI in mg/m®) were less responsive to the lower doses
DJN 608 than were their thinner counter-parts. This finding is not unexpected because of the
proportionate increase in insulin resistance with obesity. The response of patients with
higher BMIs was improved with thel180 mg dose. This response was most prominent in the
naive patients who comprised approximately 80% of thel80 mg dose cohort.

Table 7 :
HgbA,, and changes in HgbA,, were assessed in patients older than 65 years of age and their
younger counterparts. Geriatric patients constituted approximately one third of the patient

~ population in-Study 302. A greater proportion of older patients had previously taken another
anti-diabetic drug. Nonetheless, there were no differences by age in the response to DIN
608. R

Table 8 - )

HgbA,. and changes in HgbA,  were assessed in male and patients. Female patients
constituted approximately one third of the patient population in Study 302. This imbalance
was present in the other studies as well. Nonetheless, there were no differences by gender in
the response to DJN 608. There was a trend towards statistical significance that suggested
that men had a better response to the 60 mg dose than did women, but the opposite trend
was found in the cohort receiving the 180 mg dose—suggesting that these are spurious

differences.
Figure 4

Fasting plasma glucose was the only parameter of glycemic control measpre_d serially
throughout the study period and the prior washout period. No clinically significant changes
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in fasting glucose were seen in the diabetic drug naive patients during the washout. In
contrast, deterioratiun of fasting glucose was observed in the non-naive patients. The DJN
608 treated patients experienced a decrease in fasting glucose that differed from placebo
treated patients, but this decrease was markedly less than the decrease observed in patients -
treated with glyburide. Although fasting glucose levels were higher in non-naive patients
than in naive patients, the responses to drug therapy for each group paralleled one another.

Figure 5 .
In Study 251, patients already on sulfonylurea therapy were treated with glyburide 10 mg/d
“during a run-in period. At the time of randomization, patients received add-on therapy with
DJN 608 0, 60, or 120 mg TID. The difference in HgbA,, values at 12 weeks (arrow) for
patients treated with the DJN (120 mg dose)+glyburide versus glyburide alone was only -
0.26%. This difference was not statistically significant. Similarly, the difference in the
change in HgbA, over 12 weeks for DJN (120 mg dose)+glyburide versus glyburide alone
was.-0.21%. This difference was not statistically significant either.

Patients in this study could enter a 40 week extension study. 147 patients, as listed in the
legend, were eligible for entry. No additional diabetic therapy was permitted during the
extension trial. Although the serial HgbA . values suggest that glycemic control remained
stable during the extension, these mean values do not delineate the rate of drop-out and the
glycemic control of those who dropped out. (See figures 14 and 15.)

Figure 6

In study 351, patients entered a four week washout before being randomized to one of four
treatment arms. Patients who were naive to diabetic drug therapy did not experience
deterioration in glycemic control during the washout period. Patients who had previously
been treated with oral hypoglycemic agents, primarily glyburide, experienced deterioration
in glycemic control. Non-naive patients who were treated with DJN 608 improved their
glycemic control, but did not reach the level of control present immediately prior to drug
washout (arrow). The improvement in glycemic control for non-naive patients was less in
patients treated with DIN 608 alone than that in patients treated with metformin with or
without metformin. Although the response in naive patients tended to parallel the response
in non-non-naive patients, the response to treatment in the DJN arm was greater in the naive
patients than the non-naive patients.

Figure 7
Patients in Study 354 were treated with meformin for at least three months, but the dose was

increased to at least 2 gm/d in the month prior to baseline so HgbA,, values were not
equilibrium values. Patients who had HgbA, levels >6.5% were classified as metformin
failures and were permitted to enter the add-on study. The addition of DJN 608 improved
HgbA,, by less than 1%. The improvement in glycemic control was comparable for the two

DJN 608 doses.
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Figure 8 .-

Becausg most clinicians would not consider HgbA, values <7% to represent failure in
glyce.mxc cont.rol, the graph in figure 7 was reconstructed using only those patients who had
baseline, albeit, non-equilibrium values, that equaled or exceeded 7%. The average level of

glycemic control was poorer, but the response to add-on therapy was similar to that observed
with the larger population.

Table 9

Multiple parameters of glycemic control were delineated for patients in the eight-week-long
Study 355. Fructosamine and fasting plasma glucose are more standard assessments of
glycemic control. Fructosamine assesses glycemic control over a 10 to 14 day interval.
Fasting glucose assesses overnight glycemic control. Post-prandial glucose contributes to
overall glucose control, but some of these post-prandial glucose parameters proposed for -
demonstration of superiority have not been validated for clinical significance. The post-
prandial measurements were obtained during a four-hour Sustacal challenge study.

Table 10

Multiple parameters of glycemic control were delineated for patients in the 24 week long
study 351. HgbA,, and fasting plasma glucose are more standard assessments of glycemic
control. HgbA,, assesses glycemic control over three month interval. Fasting glucose
assesses overnight glycemic control. Post-prandial glucose contributes to overall glucose
control, but some of these post-prandial glucose parameters proposed for the demonstration
of superiority have not been validated for clinical significance. The post-prandial
measurements were obtained during a two-hour Sustacal challenge study.

Table 11 —

The correlations between the generally accepted measures of glycemic control are listed for
Study 302. There was a positive correlation between HgbA,, and fructosamine levels.
Table 12 o

The correlations between fructosamine and some of the proposed post-prandial parameters
are listed.-The small glucose excursion or rapid glucose lowering effect of DJN 608 has
been touted as the its important and unique pharmacodynamic feature. The glucose
excursion was not correlated to the fructosamine level or the change in fructosamine level.
(See appendix 1 for selected graphic depictions of the relationships between fructosamine
and such post-prandial parameters.)

Table 13

The correlations between HgbA, . and some of the proposed post-prandial parameters are
listed. The small glucose excursion (or rapid glucose lowering effect) of DN 608 has been
touted as the its important and unique pharmacodynamic feature. The glucose excursion was
not correlated to the HgbA,, level or the change in HgbA,, level. (See appendix 2 for —
selected graphic depictions of the relationships between HgbA, and such post-prandial

parameters.)



Figure 9 :
The magnitude of fructosamine and fasting glucose lowering for patients treated with DJN

608 (120 mg TID) was greater than placebo, but less than that observed with glyburide (10
mg/d). . — :

Figure 10

_ The relationship between fructosamine, an accepted measure of semi-chronic glycemic
control, and the glucose was explored for patients in Study 355. The magnitude of
fructosamine lowering was greater in patients treated with glyburide (10 mg/d) than in
patients treated with DJN 608 (120 mg TID) despite the smaller glucose excursion in
patients treated with DJN 608. This suggested that the glucose excursion was not predictive
of the response to therapy in either naive or non-naive patients.

Figure 11

TheTelationship between HgbA, levels, fasting glucose levels, and post-prandial glucose
parameters was explored for patients in Study 351. HgbA, levels were lower in patients
treated with metformin (500 mg TID) than in patients treated with DN 608 (120 mg TID)
despite the smaller glucose excursion in patients treated with DIN 608. This suggested that
the glucose excursion was not predictive of the response to therapy in either naive or non-
naive patients (arrows). .
Figure 12

Fructosamine is an integrated measure of glucose exposure. The AUC,,,.,,, has been
proposed as a measure of glucose exposure. Despite the reported rapid glucose lowering
effect of DJN 608, the two and four hour AUC,,,, levels for glyburide and DJN 608 were
the same, and the degree of fructosamine lowering was greater for glyburide. This suggested
that the AUC,,,..,, over these short time intervals could not predict the response to therapy as
measured by fructosamine.

- Figure 13
- HgbA,. is an integrated measure of glucose exposure. The AUC,,,,, has been proposed as a

measure of glucose exposure. Despite the reported rapid glucose lowering effect of DIN

608, the two hour AUC,,,,, levels for metformin and DJN 608 were similar, and the degree

of HgbA,, lowering was greater for metformin. This suggested that the AUC,, . Over these -
short time intervals could not predict the response to therapy as measured by HgbA,..

Figure 14
Evaluation of individual patient data from patients treated with DJN 120 mg TID add-on _

treatment cohort suggested that patients with increasing HgbA,, values left the study and
that there were only small numbers of patients who completed the study.

Figure 15 : ‘
Cobhorts of patients treated with DJN 120 mg TID as add-on therapy were delineated by t!xe
time of exit from the study. Although serial mean HgbA,, leveI's??plc.ted by the d'ashed line
appeared to be stable, they were derived from an ever diminishing patient population.
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Cohorts with premature study exit had higher HgbA,, levels or an increase in HgbA,, prior
to exit. _

Table 14
Cohorts of patients in Study 251 were delineated by the time of exit from the study.
Although serial mean HgbA,, levels appeared to be constant, they were derived from an ever

dlmmnshmg patient population. Cohorts with premature study exit had higher HgbA, levels
or an increase in HgbA, . prior to exit.

Figure 16

The addition of DIN 608 (120 mg TID) to placebo treated patients at the time of the
extension study resulted in a decrease of HgbA,, to the levels observed in patients
previously-treated with DJN 608. Serial mean HgbA  levels initially suggested that

glycemic responses to the various treatments could be sustained throughout the duration of
the extension study. The numbers of patients with values at 12 weeks as depicted in the
figure legend suggest that there would be sufficient numbers of patients to evaluate dunng
the extension. (See figures 18 and 19.)

Figure 17 —-

Evaluation of individual patient data from patients treated with DJN 608 in Study 351 -
suggested that patients with increasing HgbA . values left the study and that there were only
small numbers of patients who completed the study.

Figure 18

Cobhorts of patients treated w1th DJIN 120 mg TID were delineated by the time of exit from
the study. Although serial HgbA,, levels depicted by the dashed line appeared to be stable,
they were derived from an ever diminishing patient population. Cohorts with premature
study exit had higher HgbA,_ levels or an increase in HgbA,_ prior to exit.

Table 15 N
Cohorts of patients in Study 351 were delineated by the time of exit from the study
Although serial measHgbA ¢ levels initially appeared to be constant, they were derived
from an ever diminishing patlcnt population. Cohorts with premature study exit had higher
HgbA, levels or an increase in HgbA,, prior to exit.

Fi 19

Wg:i:}elt gain is typically found in patients treated with insulin or insulin secretagogues.
Weight gains were found in all three DJN 608 treatment groups. Improvements in glycemic
control were all three DJN treatment groups. In the naive patients, there appeared to be a
limited dose response and an inverse relationship between the magnitude of HgbA,,
lowering and the degree of weight gain.

Figure 20
Weight gain is typically found in patients treated with insulin or insulin secretagogues.

Weight gains were found in all three DJN 608 treatment groups. Improvements in glycemic
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control were all three DJN treatment groups. Although there appeared to be an inverse
relationship betiveen HgbA,, lowering and #<ight gain, there was no dose response for
weight gain in the non-naive patients. The weight gain in the 120 mg dose cohort may have
been a spurious finding that occurred because of the relatively small number of atients in
this patient subset.

Figure 21 _ ‘

Weight gain is typically found in patients treated with insulin or insulin secretagogues.
There appeared to be an inverse relationship between the magnitude of HgbA,, lowering and
the degree of weight gain for both glyburide and DJN 608.

Figure 22

Weight and HgbA,; changes for each treatment cohort were assessed during the washout
period and during the study. Patients treated with DJN 608 had an improvement in HgbA,, at
the expense of weight gain. Patients treated with metformin had a greater improvement in
HgbA, . without weight gain. The weight gain observed with DJN 608 could be ameliorated
with an improvement in glycemic control if DJN 608 was used in combination with
metformin. Similar changes were observed for both naive and non-naive patients.

Table 16
Serious adverse events and adverse events that resulted in discontinuation from the study
- were delineated by frequency of occurrence in each of the treatment regimens.

/S/
ybéth Koller, MD:-
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Tablel .
Features of Phase II and [II Studies for DJN 608

Study

Design Duration | Screened, Extension, Duration, Entry,
Randomized, | Comments ITT,
Gender Drop-Out
Race
- ITT,
Drop-Out
202 | -Monothergpy ) 12 weeks | Ng=516 ~Yes, 40 weeks Ne=227
| --Dose-ranging (30—180 mg) or placebo --Double-blind
--Double-blind* N,=289 --Open-label metfor- | Ni=226
--Parallel design g'_'z':: ;_'26 min(S00mg TID) | .
--Patients on diet-exercise after § week A=l  O=l4 could be added o
washout if HgbA lc >8.5% or
N=288 a HgbAlc decrease
from baseline <0.7%
Np=24
302 | --Monothergpy 1 24 weeks | Ny=1238 No NA
~-DJN dose-ranging (60-180 mg) or placebo
--Double-blind* Ny=697
--Parallel design M=410 F=287
_ C=609 B=39 -
--Patients on diet-exercise after 8 week A=8 O=dl }
washout**
N,=685 -
Np=134
385 | --Comparative therapy 8 weeks Ng=378 No NA
--DJN (120 mg), glyburide (10 mg), or placebo |
~Double-blind* Ny=152
. M=83 F=69
--Parallel design . C=102 B=14
--Patients on diet alone for 4 weeks prior to A=l O=33.
week 4
--Patients continued with diet alone for next N=150
4 weeks. '
| No=9
304 --Comparative therapy 24 weeks | Ny=B44 No NA
--DJN (60, 120 mg) or glyburide (10 mg) N.=563
—-Double-blind# M=359 F=204
-Parallel deSlgn C=501 B=18
--In patients already treated with (sub) A=7  O=37
maximal SU therapy
--Run-in with glyburide 10 mg for 4 weeks N=552
Ng=226 )
251 —Add- ' 12 weeks | Ng=348 --Yes, 40 w.eeks Ne=92
--DJN (60,120 mg) or placebo + glyburide Neel 72 :gz:l:;:::::] i | Ness
(10 mg) M=125 F=47, ) )
--Double-blind C=113 B=9 cation permitted. Ny=53
--Parallel design A=13 Ow=37 --Could be DCed for
--In patients already on SU and then ' FPG>275 mg.;/dl,
switched to glyburide for 8 weeks N=167 ?-IgbAlc _>10A:, or
increase in HgbAlc
Np=27 >1.5%




351 —
24 weeks | Ng=1451 - =
--DJN (120 mg), submaximal metformin ’ "mbzl::;:::s - N
_ go()‘?b;!;fb‘fl'il:‘::cognbo, or placebo T Np=701 --DIN 608 120 mg N=391
--Parallel design g:;:: BF-;z;s added to patients 6n ND=176
--Patients on diet-exercise after 8 week AT O=42 placeblo ‘
washout™* --Open- abel metfor-
N o N,=685 min could be added
Metformin titrated up over 3 weeks after if FPG>166 or
randomization Ng=193 HgbAlc >7.2# (by
amendment)
--Exclusion if HgbA 1¢
B >10% at 32 weeks &
beyond.
282 --Add-on therapy to metformin 12 weeks | Ng=243 Elim};mted by NA
--DJIN (60, 120 mg) or placebo + metformin - amendment A
(500 mg TID) Ne=123 | )
--Double-blind M=81 F=42,
--Parallel design Culls B3 B}
--Patients on SU+metformin (>1.5 g/d) 4 A=3 0=0
weeks prior to week —4 and on combo N=123
therapy at least 8 weeks prior to week -4; !
washout DCed be of glucose rise
354 | --Add-on therapy to metformis — 24 weeks | N;=680 No NA
--DJN (60,120 mg) or placebo + metformin
(1 gBID) Np=467
--Double-blind M=277 F=190
--Parallel design C=424 B~18
--Patients with prior use of metformin >1.5 Asi4 o=nl
g/d for at least 4 week prior to —4 weeks; N=463
--Patients received metformin 2 g/d
during 4 week run-in Np=49
356 | --Comparative and combination therapy 24 weeks; | Ng=1320 No NA
--DJN (120 mg), troglitazone 600 mg, truncated
combo, or placebo at16 Ng=599
--Double-blind* weeks M=362 F=237
--Parallel design C=474 B=40
--Patients on diet-exercise after 8 week AT OeT8
washout** | N,=585
- Np=252

Doses of DJN 608 given T1D; doses of glyburide given qD.

*Double-blind after randomization; single-blind run-in of DIN.
# Double-blind after randomization, single-blind run-in of glyburide.
**Patients were apparently to have stopped any oral hypoglycemic agents 4 weeks prior 1o the study screening and 8 weeks prior to

randomization.

ITT=intent-to treat NS=Number screened NR=Number randomized NI=Number with last observation carried forward (LOCF) for

intent-to-treat analysis ND=Number who dropped out

M=male F=female C=Caucasian B=Black A=Asian O=Other
NA=Not applicable SU=sulfonylures Dced=discontinued FPG=Fasting plasma glucose




Table 2

Location of stuciy sites by country

Study )
Location 202 251 252 302 304 351 354 358 356
Total 31 14 31 64 70 94 73 22 89
u.s. 6 14 0 32 15 87 10 22 89
(North (North
America) America)
Canada See See 0 5 5 0 2 0 0
above. above.
Austria 1 0 0 0- 3 0 3 0 0
Beigium 0 0 0 0 0 0 1 0 0
Finland 1 0 0 2 0 0 0 0 0
France 2 0 0 3 0 0 0 0 0
Germany_ 12 0 0 11 16 0 13 0 0
Ireland 0 0 2 0 0 0 0 0 0
Italy 0 0 0 0 8 0 0 0 0
Netherlands 4 0 0 0 1 0 1 0 0
Norway 2 0 0 1 0 0 2 0 0
Poland 0 0 0 4 0 0 0 0 0
Spain 0 0 0 0 0 0 5 0 0
Sweden 1 0 0 0 4 0 2 0 0
Switzerland 0 0 0 3 0 0 2 0 0
UK 2 0 29 0 5 7 5 0 0
Australia 0 0 0 0 8 0 0 0 0
Russia 0 0 0 3 0 0 0 0 0
South Africa 0 0 0 0 5 0 5 0 0
APPEARS THIS way
ON ORIGINAL

W



Table 3

Patient Demograf:m.s
Study Gender ) " Race Age (yrs) BMI (kg/m2) _ Duration of Diabetes (yrs)
% male % Caucasian Mean (RaM Mean (Range) Mean (Range)
202 67 93 56 (31--75) 29— 46  ——
302 59 87 58 (31--83) 29 — 46  —
358 55 67 56 (32=79) 30 — 50( —
304 64 89 61 (29--85) 28 76 ——
251 73 66 57 (33--74) 29 79 —
3si 62 81 58 (29--88) 30 — 46 . —
252 66 94 61 (36--83) 29 86 ( —
354 59 91 57 (30--84) 29 68 —
356 60 79 58 (31--86) 30 -7 49 —
BMI=hody mass index
APPF -
THyg —
%
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completer 8.19 2 7% nu2 44 2 8590 3 8644 N 084 n

non-compleles 851 l 820 s 03 o 8470 o 8544 o 088 0
no LOCF 087 . 78.50 2
uuaw_..__..._m ._mk,lﬂbm_il‘ﬂ‘wm M. AN W B
7.74 1S 742 115 032 118 8297 w7 8320 w7 023 113
m-urnulu-r 843 12 047 12 003 2 : 80.96 1 014 nn 019
na LOCF 845 4 0697 3
DJUN vs Placebo p= NS. <0.001 <0.001 NS «<0.001 <0.001 NS. 0.01 0.02 0.17 NS. <0.001

8.13 s 750 2 061 28 6468 20 06562 20 104 28

non-comgieter 908 s 926 s 019 & ' 450 o M58 s 006 o
no LOCF 780 2 ' 10200 2
L - UGN T WG W T TR WY R T TR WA WEE AR T TR T P TR Y TN 7 WY T W WU
complater 798 1 737 13 06 8876 17 8780 v 073 w7
non-compieler 8.3 % 880 1w 049 w 8868 1 8743 n 078
no LOCF 653 3 90680 4 !
DUN vs Placebo p= NS. <0.001 <0.001 NS. <0.001 <0.001 NS. 001 <0.001 NS 018 <0.001

completer 037 » 783 = 053 » 8300 M 8391 N OM wu

non-completer no z 93 2 000 2 3102 2 8275 2 1713 2

no LOCF 67 90 1 2
m..__....m.._.m.&m*m AN ——e

12 .73 w2 073 w2 0347 14 B410 14 082 14

W l 21 w 783 ®w 083 1w 8020 1w 8130 w 110 1w

no LOCF 794 7 88.65 [}
DJN vs Placebo p= NS <0.001 <0.001 NS <0.001 <0.001 NS <0.001 <0.001 0.08 NS. <0.001

LOCF =181 obsarvamon camed forward
APVE=N0 POY 3Nk A MENICINONS
compisterscompisted 24 washk tnal



Table 5 :
Efficacy Compared to Associated Safety Parameters: ‘Study 355

Fructosamine (umoVldl) Fasting Plasma Glucose {(mg/dl) Weight (kg) 'Hypoglycemia

Placebo mnMnMnm.nmgMnMnMnMn__ﬁL‘Eveinﬂﬂ

19 851 19 -0.82 19 0

Not-Naive 2518 17 2584 19 41 17 2242 19 2220 19 -22 19 8591

Naive © 2374 3 2391 32 19 3 1944 31 2015 32 77 3 9053 3 9040 31 -0.13 3 0
Not-Naive 2392 13 2262 13 -131 13 2202 13 2036 13 -166 3 9708 13 979 13 077 13 0
Naive 225.1 7 2105 38 -149 37 1792 35 1651 37 -141 35 9047 37 913 37 0.78 37 0
DJN v Placebo (AN) p= 0.082 <0.001 0.002 0.16 0.001 0.03 NS 0.14 < 0.007

DJN va Gly (AN) p= 0.005 NS. <0.001 003 0.03 <o.oq1 0.008 0.007 010

Glyburide

2216 »

) 2342 20 1660 20 . 79 19 134 1 0
Naive 2477 3 2110 » -367 30 2036 30 1471 30 -565 30 8706 30 888 30 169 3 1
Gly vs Placebo (Al) p= NS. <0.00t <0.001 T NS <0.001 <0.001 0.08 NS. ro,ml |
! :

- BEST POSSIBLE COPY



Table 8
Efficacy Compared to Associated Safety Parameters: Study 351

, . _ HgbAtg (%) Weight (kg) Hypoalvcemis
oI 20 o Ext o Deta o 0 o Ext o Deita o #EventsOuringStudy

843;;,. -4

00 OB o e O L

completer 817 3 889 070 " 84.71 :&um » 051 »
non-completer T 882 20 893 2 01t 29 8045 25 79853 23 -092 25
no LOCF - 0 0 84.90 4
compieter 807 7 831 4 023 n 8830 75. 8802 73 028 s
non-compieter 858 330 904 30 048 220 86.58 21 87489 21 032 21
no LOCF 0 (1] 84.64 (]

L T o s S R TN m T SO T, G IO o

T T el el h o "

compieter 853 & 826 5 026 & 5% 8498 s 103 =

non-compieter 907 18 945 1 038 1 81 83 1 8091 1 085 n

no LOCF - 0 0 " ‘82.30 4

completer 815 7 731 s 083 7 8587 a2 8691 m 104

non-completer 793 24 785 24 008 24 88.49 17 8708 17 058 17

no LOCF 0 0 91.40 4
OJN vs Placsbo (al) p= N.S. <0.001 <0.001 N.S. NS. <0.001 -
OJN vs Metformin (aif) p= N.S. 007 <0.001 NS. N.S. <0.001 -
DJN vs Combo (all) ps N.S. <0.001 ~ <0.00% 0.13 N.S. 0.04

completer 873 84 768 34 -105 s 84.51 se 8504 s -037 ss
non-completer 904 20 855 20 -050— 20— 7851 13 7850 1s -001 15
no LOCF e 0 o s 3 e e R
completer 817 & 730 s 088 o 88.23 8¢ 8820 84 -0.03 o«
non-completer 849 20 817 20 -032 20 8278 14 8254 14 14
no LOCF 0 0 [
Metformin vs Placebo (all) pe 0.19 <0.00 <0.001 NS. N.S. NS.

not-naive-LOCF — . . .000 SMEEINE putsc.-1.50 on . 8830k o T AN % VIS e
completer - 891 e 719 0 -172 e 8439 68 8428 e -0.13 s
non-completer 8286 14 7. 32 14 D44 1 84.38 1o 8410 10 028 1o
no LOCF — e _
nalve-LOCF CETIT SRR R W 14T e, 90339 d.,m o, 050 s T L 3
completer 821 o8 659 e -162 e 91.08 68 9178 e 073 u
non-completer 804 21 734 . 070 2 88.81 14 8870 1 -0.11 68
no LOCF 7
Combo vs Placebo (sil) p= 0.18 <0.001 <0.009 0.18 0.08 0.04
*1 pationt eech
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Fig. 1

HgbA1c (%)

HgbA1c Values by Treatment Dose and Prior Exposure to
Anti-diabetic Drugs: Study 302
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