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ANDA 70-848

Biocraft Laboratories, Inc.
Attention: Maurice Bordoni
18-01 Rover Road

P.O. Box 948

Fair Lawn, NJ 07410

Dear Sir:

This is in reference to your abbreviated new drug application
dated November 8, 1985, submitted pursuant to Section 505(3j) of
the Federal Food, Drug, and Cosmetic Act, for Sucralfate Tablets
USP, 1 gram.

Reference is also made to your amendmants dated April 16 and July
5, 1990, September 28, 1994, August 23, and Octeber 16, 1995 and
January 4, and March 19, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Divisicn of Bioequ.valence has
determined your Sucralfate Tablets USP, 1 gram, to be
bioequivalent and, therefore, therapeutically equivalent to those
of listed drug (Carafate Tablets, 1 gram, of Blue Ridge
Laboratories, Inc.).

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application resquire an approved supplemental
application before the change may be made.

Post-wmarketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for NDrugs
for Human Use) for this initial submission.
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ANDA 70-848

CHEMIST'S REVIEW NO. 11
ANDA_¢#_70-84%

NAME AND ADDRESS OF APPLICANT

Biocraft Laboratories, Inc.
92 Route 46, P.O. Box 200
Elmwood Park, NJ 07407

NAME _OF DRUG
Sucralfate, USP

AMENDMENTS AND OTHER DATES:

Firm:
1; 11-8-85 with original application.
2) 11-25-85 witn manufacturing site of
for active ingredient, sucralfate
3) 12-16-85 with DMF # for active ingredient
4) 3-18-86 with 1st responding letter
5) 9-9-86 with 2nd responding letter
6) 2-13-87 with amendment for Bio's protocol
7) 2-10-87 with amendment for Bio's protocol
8) 5-15-87 with Bio study
9) 1-13-88 with amendment for meeting

10) 2-1-C8 with amendment on new supplier/manufacturer

of active ingredient

11) 4-27-38 and 4-28-88 with method validation for
active ingredient and the finished product (The

source of the active ingredient was from °
.ater was withdrawn)
12) 5-4~-88 with COA from
13) 5-12-88 with a meeting reguest

14) 6-20-88 with reformulation, manufacturing and

control revision
15) 8-16-88 with 3rd responding letter
15a) 5-18-89 with 4th responiing letter

16) 8-18-89 with the revised method validation for
both drug substance and the finished product

17) 11-1-89 with draft labeling
18) 11-3-89 with second source
stability data
19) 2-15-90 with Bio material (Vol. 3.3-3.5)

20) 3-5-90 with responding *o HFD-180 letter dated 2-

14-~-90
21) 3-:14~90 with NC
22) 3-16-90 with 5th responding to chemistry




10.

13.

deficiency letter dated 2-13-90

23) 4-16-¢0 with Blo amendment
24) 11-14-90 with amendment
25) 1-17-92 with 6th responding to chemistry
deficiency letter dated 3-28-91
26) 8-20~92 with amenament
27) 10-23-92 with amendment
28) 2-10-93 with amendment
29) 7-6-93 with amendment
30) 10-27-93 with labeling amendment
31) 7-7-95 with amendment
32) 7-26-95 with fax
33) 7-28-95 with fax
34) 10-16-9% with amendment
FDA:
1) 11-13-85% with acknowledgement
2) 6-11~86 with developing a protocol for Bio
3) 2-13-86 with 1st deficiency letter
4) 8~18~86 with 2nd deficiency letter and deficiency
letter to DMF#
5) 9-30~86 with 3rd deficiency letter
6) 12-9~-86 with 4th deficiency letter
7) 3-6~-87 with acknowledgement and ck for protocol
8) 5-13-88 with Bic protocol comments
9) 4-11-89 with Sth deficiency letter
10) 1-10-90 & 1-19-90 with deficiency letters to
DMF# and DMF #
11) 1-25-9%0 with Bio deficiency letter from
machematical statistician
12) 2-13-90 with 5tk deficiency letter
13) 2-14-90 With Bio deficiency letter fcrom HFD-180
14) 4-17-90 with deficiency letter from HFD-180
15) 6-5-90 with clarifications
16) 3-28-91 with 6th deficiency letter
17) 6-24-92 with 7th deficiency letter
18) 10-13%-92 with method validation for botli drug
substance and finished product (OK)
11) 9-2-93 with 8th deficiency letter
12) 6-22-94 with 9th deficiency letter
13) 9-26-95 with 10th deficiency letter
PHARMACOLOGICAL CATEGORY 11. oW 8
Antiulcer or Duodenal Ulcer Rx
DOSAGE FORM 14. POTENCY
Tablets 1 gram
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CHEMICAL NAME AND STRUCTURE

Sucralfate USP )
Al, (OH) 45 (CypH,(UssSs) [AL (OH),],[H;0], in which
x=8 to 10, and y=22 to 31.

a-D-Glucopyrarioside, B-~D-fructofuranosyl, octa-kis(hydrogen
sulfate), aluninum complex.
Sucrose octakis(hydrogen sulfate)! aluminum complex.

cO N
The formulation has been changed s.nce the site was

used as the source of the drug substance on 8-20-88.

The finished products are manufactured using the
source drug substance.

The revised formulation (composition)

The indication for maintenance therapy (in healed duodenal
ulcer patients at dose of 1 gram twice daily) is covered by
exclusivity.

Comments:

1. The drug product is now an article in USP 23.
Please revise the testing specifications
accordingly, if applicable. If the drug product
does not meet the compendial standards, please
address the specific issues.

OK (see attached comment 1).
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18.

19.

Btatus:

a.

EER status: Pending

Requested for updated for applicant ({Biocraft),

Method Validation status: satisfactory

Samples for the raw materials and the finished product
have been validated by St. Louis Lab and Philadelphia
Distrrict and found acceptable on October 12, 1992 and
July 12, 1993. Samples for the raw materials and the
finished product from lot 16046 were used for the
method validation. The special Chemical 8tructure
Elucidation Work was performed by St Louis (DDA) and
found acceptable. Now Sucralfate is USP product.

Bio~review and clinical studies review: Satisfactory

Sacvisfactory per J Henderson reviewed on 1-31-96.

Bio and clinical studies found satisfactory per Dr.
Stephen Fredd, MD/Gastrointestinal & Coagulation Drug
Products and Paula Boststein, MD on 12-8-95,

Clinical studies is from lot 12715. The batch size for
lot 12715 is tablets. The raw material used for
lot 12715 is from

Sucralfate as the stability indicating assay method is
used for stability studies on lot 12715.

Labeling review status: satisfactory

Satisfactory per C Hoppes reviewed on 12-13-94 and per
A Vezza on 2-21-96.

DMF Batisfactory
DMF have been reviewed and found satisfactory
on 9-22-95,

CONCLUSIONS AND RECOMMENDATIONS
Approvable - Perding EER and Bio-study.
REVIEWER: DATE COMPLETED:
Lucia ¢. Tang 2-21~96
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OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA/AADA #70-848 SPONSOR: BIOCRAFT
DRUG: SUCRALFATE

DOSAGE FORM: TABLET

STRENGTHS/(s): | g

TYPE OF STUDY: COMPARATIVE CLINICAL TRIAL

STUDY SITE: CONDUCTED BY

STUDY SUMMARY: -

On 8/16/89 the sponsor submitted the results of a comparative clinical
trial conducted from 5/13/88 to 6/26/89 as a three-treatment, randomized,
parallel design comparing the test product sucralfate 1 g tablets
(Biocraft lot #12715, assay 100.3%) with the reference listed drug (RLD)
Carafate® 1 g tablets (MMD lot #N7257, assay 94.3%) and placebo in the
treatment of duodenal ulcer disease. The lot of test product used in
clinical studies was manufactured (2/16/88, batch size units) prior
to the implementation of OGD PPG #22-90 (applicable to applications
submitted after 9/1/89).

The clinical trial results were reviewed by the Division of
Gastrointestinal and Coagulation Drug Products, HFD-180, and the Division
of Biometrics, HFD-713. The clinical end roint was duodenal ulcer healing
at four weeks. The statistician's original conclusion was that Biocraft
sucralfate was more 2ffective than placebo and oicequivalent to Carafate?.
The original medical review raised guesticns ccncerning the conduct of the
trial (randomizaticn and blinding) and «clinical significance of low
healing rates. Dr. Stephen Fredd, Direcvor, HFD-180, commented on these
findings and an inspection was conducted by the Division of Scientific
Investigations concerning these issues (randomization, patient assignment,
distribution of test drugs, blinding).

These inspection results were reviewed by EFD-180 and their (medical
reviewer and Dr. Fredd) resulting comments transmitted to the firm in a
deficiency letter :ssued from the Division of Bicequi . alence on 7,27/94.
The firm's response was submitted 9/28/94, reviewed by Dr. Fredd, and
additional informacion was requested regarding the databases (letter
issued 7/31/95). The firm's response was submitted 8/23/95. Dr. Fredd's
final review was ccmpleted 11/27/95 and he recommended approval of
Biocraft's sucralfate as biocequivalent to Carafate®. Because Dr. Fredd
believed that the original medical reviewer and the field inspector
considered the application not approvable, he requested concurrence from
the Director, ODE IZI. Dr. Paula Botstein, Director, ODE III, cor urred
with Dr. Fredd's rscommendation on 12/8/95. There was one further




communication to the firm to clarify certain statements made in the
8/23/95 regarding corrections to the databases. The firm's response on
1/4/96 was acceptable to Dr. Fredd and the 7/5/90 database is the basis

for approval. C e . . , N
PP D fei Bt L) e b bVoCHmeend U f1LTD

WAIVER/DISSOLUTION: N/A

PRIMARY REVIEWER James D. Henderson, Ph.D. BRANCH II

INITIAL: /,6// DATE /-24—-%4
BRANCH CHIEi; Rabindra N. Patnaik, Ph.D BRANCH I1
INITIAL: ___{Wwf_~  DATE__ 1| a4] 1%

Keith K. cChan, ph.D.

DIRECTOR, ]g/VISION OF BIOEQUIVALENCE:
INITIAL: ' &/4 - DATE_ //erf &

DIRECTOR OFFICE OF GENERIC DRUGS:
INITIAL: M /4 DATE
{
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J.HM. Research & Development, Inc., 5776 Second Street, N.E., Washington, D.C. 20011
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ANDA 70-848

Biocraft Laboratories, 1nc.
Attention: Maurice Bordoni
18-01 Rover Road

P.O. Box 948

Fair Lawn, NJ 07410

Daar Sir:

This is in reference to your abbreviated new drug application
dated November B, 1985, asubmitted pursuant to Section %05(j) of
‘ne Federal! Food, Drug, and Cosmetic Act, for Sucralfate Tablets
USP, 1 gram.

Reference ic also made to your amendments dated April 16 and July
%, 1990, September 2&, 1994, August 23, and October 16, 1995 and
January 4, and darch 19, 1996.

Wae have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application i~ approved. The Division of Biovequivalence has
determined your Sucralfate Tablets USY”, 1 gram, to be
bioegquivalient and, therefore, therespeutically equivalent to those
of listed druq (Carafate Tablets, 1 ygram, of Blue Ridge
Laboratories, Inc.).

Unde. 21 CI'R 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80~81. The Office of
Generic Dvrugs should be advised of any change in the marketing
status of this drug.

We reguest that you submit, in duplicate, any proposed
advertising or promotional coupy which you intend to use in your
initial advertising or promotional campaigns. Please subuit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Comnunications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Uge) for this initial submission.
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ANDA 70-848

]
.

CHEMIST'S REVIEW NO. 11

ANDA # 70-848

NAME AND ADDRESS OF APPLICANT
Biocraft Laboratories, Inc.

92 Route 46, P.O. Box 200
Elmwood Fark, KJ 07407

NAME OF DRUG

Sucralfate, USP
AMENDMENTS AND OTHER DATES:

Firm:
1) 11-8-85 with original application.
2) 11-25-85 with manufacturing site of
for active ingredient, sucralfate
3) 12-16-85 with DMF # for active ingredient
4) 3-18-86 with 1st responding letter
5) 9-9-86 with 2nd responding letter
6) 2-13-87 with amendment for Bio's protocol
7) 2-10-87 with amendment for Bio's protocol
8) 5-15~87 with Bio study
S) 1-13-88 with amendment for meeting
10) 2-1-88 with amendment on new supplier/manufacturer
of active ingredient

11) 4-27-88 and 4-28-88 with method validation for
active ingredient and the finished product (The
source of the active ingredient was from

.ater was withdrawn)

12) 5-4-88 with COA from

13) 5-12-88 with a meeting request

14) 6-20-88 with reftormulation, manufacturing and
contrcl revision

15) 8-16-88 with 3rd responding letter

15a) 5-18-89 with 4th responding letter

16) 8-18-89 with the revised method validation for
both drug substance and the finished product

17) 11-1-89 with draft labeling

18) 11-3-89 with second source and
stability data

19) 2-15-90 with Bio material (Vol. 3.3-3.5)

26) 3~5-90 with responding to HFD-180 letter dated 2-
14-90

21) 3-14-90 with NC

22) 3-16-90 wich 5th responding to chemistry



10.

13.

deficiency letter dated 2-13-90

23) 4-16-90 with Bio amendment
24) 11~14-90 with amendment
25) 1-17-92 with 6th responding to chem.stry
deficiency lmrtter dated 3-28-91
26) 8-20-92 with amendment
27) 10-23-92 with amendment
28) 2-10-93 with amendment
29) 7-€-93 with amendment
30) 10~27-93 with labeling amendment
31) 7-7-95 with amendment
32) 7-26-95 with fax
33) 7-28-95 with fax
34) 10-16-95 with amendment
FDA:
1) 11~13-85 with acknowledgement
2) 6~11-86 with developing a protocol for Bio
3) 2-13-86 with 1st deficiency letter
4) 8-18-86 with 2nd deficiency letter and deficiency
letter to DMF#
5) 9~-30~-86 with 3rd deficiency letter
6) 12-9-86 with 4th deficiency letter
7) 3-6-87 with aclinowledgement and ok for protocol
8) 5-13-88 with Bio protocol comments
9; 4-11-89 with 5th deficiency letter
10) 1-10-90 & 1-19-90 with deficiency letters tc
DMF» and DMF j
11} 1-25-90 with Bio deficiency letter from
mathematical statistician
12) 2-13-90 with 5th deficiency letter
13) 2-14-90 With Bio deficiency letter from HFD-180
14) 4-~17-90 with deficiency letter from HFD-180
15) 6-5-90 with clarifications
16) 3-28~91 with 6th deficiency letter
17) 6-24-22 with 7th deficiency letter
18) 10~-19-92 with method validation for hoth drug
substance and finished product (OK)
11) 9-2-93 with 8th derficiency letter
12) 6-22-94 with 9th deficiency letter
13) 9-26-95 with 10th deficiency letter
PHARMACOLOGICAL CATEGORY 11. HOW DISPENSED
Antiulcer or Duodenal Ulcer Rx
AG 14. POTENCY
Tablets 1 gram
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15,

17.

CHEMICAL NAME AND STRUCTURE

Sucralfate USP
A1y (OH) s (C ,H,;055;) [A1(OH);],[H,0], in which
x=8 to 10, and y=22 to 31.

a-D-Glucopyrancside, B-D-fructofuranosyl, octa-kis(hydrogen
sulfate), aluminum complex.
sucrose octakis(hydrogen sulfate) aluminum complex.

COMMENTS

The formulation has been changed since the site was
used as *the source of the drug substance on 8-20-88.

The finished products are manufactured using the
source drug substance.

The revised formulation (composition)

The indication for maintenance therapy (in healed duodenal
ulcer patients at dose of 1 gram twice daily) is covered by
exclusivity.

Comments:

1. The drug product is now an article in USP 23.
Please revise the testing specifications
accordingly, if applicable. If the drug product
does not meet the compendial standards, please
address the specific issues.

OK (see attached comment 1).
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18.

19.

Status:

a.

FER status: Pending

Reguested for updated for applicant (Biocraft),

Method Validation status: satisfactory

samples for the raw materials and th: finished product
have been validated by St. Louis Lab and Philadelphia
District and found acceptable on October 19, 1992 and
July 12, 1993. Samples for the raw materials and the
finished product from lot 16046 were used for the
method validation. The special Chemical Btructure
Elucidation Work was performed by St Louis (DDA) and
found acceptabie. Now Sucralfate is USP product.

Bio-review and clinical studies review: Batisfactory

Satisfactory per J Henderson reviewed on 1-31-96.

Bio and clinical studies found satisfactory per Dr.
Stephen Fredd, MD/Gastrointestinal & Coagulation Drug
Products and Paula Boststein, MD on 12-8-95.

Clinical studies is from lot 12715. The batch size for
lot 12715 is tablets. The raw material used for
lJot 12715 is from

Sucralfate as the stability indicating assay method is
used for stability studies on lot 12715.

Labeling review status: satisfactory

Satisfactory per C Hoopes reviewad on 12-13-94 and per
A Vez2za on 2~21-5%6.

NDMF Satisfactory

DMF have been reviewed and found satisfactory
on 9-22-95.

CONCLUSIONS AND RECOMMENLATIONS

Approvable - Pending EER and Bio-study.

REVIEWER: DATE COMPLETED:

Lucia C. Tang 2-21-96



OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA/AADA #70-848 SPONSOR: BIOCRAFT
DRUG: SUCRALFATE

DOSAGE FORM: TABLET

STRENGTHS/(s): 1 g

TYPE OF STUDY: COMPARATIVE CLINICAL TRIAI.
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Tommunicacion to the tirm to olarify certaln statements made 1n the
8/43295 regarding corrections to the databases. The firm's response on
14026 was acceptable to Dy, Fredd and the 7.%/5%0 Jdatabase 1s the bhasis

Ior approval. o, S —_ , s
AU T2 , Ao Bl st ) et PV e =T IRV C R

WAIVER/DISSOLUTION: N/A

PRIMARY REVIEWER James D. Henderson, Ph.D. BRANCH II
INITIAL: C//% DATE_/=24—-76

"BRANCH CHIEF: Rrabindra N. Patnaik, Ph.D BRANCH: 11
INITIAL: __ [wf -  DATE_ 1| 24] 9%

—Y

DIRECTOR, DIVISION Gr BIOEQUIVALENCE:
Keich K. Chan, /

.D.
INITIAL: ___[/(___ DATE ) Jarfee

N

/[
DIRECTOR, OEFICE OF GENERIC DRUGS:
INITIAL: A /4 DATE
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Marion laboratories was approved by the FD& on October 30, 1981
WDA 1B-333) and is in the market under the trade name of

afate®. Carafate is approved for the folleowing indications:
| Short-term treatment (up to B weeks) of active duodenal ulcer.
The tas:is of approval were two U.S. multicenter studies; both of
them were placebo-controlled and the endoscopic evaluation showed
the fulliowing:
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curralfate 3T/L00 (3E.2%) B2/109 (75.2%)

riacebo 26,106 (24.5%) 687107 (873.6%)
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PRN antacids were not permatted 10 ths study ;
"In the cther study, scheduled endoscopies were performed et € and 12
wonthe, but for cause endoscopies were perritted as symptoms dictated.
Median svmptom scorec (riweeon the sucralfate and placebo groups were not
significantly different. A life tadle intention-to-treat analysis for

the 94 patients enrclic? 10 the trlial had the following results:”

Duodenal Ulcer R«u*' ‘nee Rau (%)

| Drug N 6 monlhs 12 mon!h!
! Caraiate L] 14° - T

| Placeto 4 54 €5

| S o I

i PRN mntacids were pe. mitted 10 this stugy

I1. Deacriptive.  The Studv Protoccol. The sparsor contracted
., @s the third party in charge 0f the

design, implementation and menitoraing of tne study. The Prutocol,
inziuded it Vol. 1 ¢f this submission was revised on March 2, 1988
and encoapasses the fcllowing relevant secticns.
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A Srady Desagn (Pages 255 and 207
Tiiig was planred e be a mulv icenter, third party dwable-tling,
rlacebo controlled, randemized, parallel clirmical trial compar:ing

generic sucrnl‘:t&, bd"a de‘. and ¥
atients we i oraer Lo ensars
atment S"ﬁﬁ“. Iﬂve + .

=
+v - -~ o 2 Dt
twenty-four TELIENnLS eacn

oar weekf

ahow 11t ne
ravemnsnt. study medicatiq 3 an
r evaluation will be
ent regimen will continas tor a total of eight
previously demonstrated by endoscopic

AntAacids
The sponscr amended twice the antacid section. In amendment #2,
Yay 1:, 1988, the sponsor states the following:
NEW - 4 Antacid
Exira Sirength Maslox® Tablets will be dispensed to
patients for reilief of ulcer pain and indigestion.
Note: Extra Strength Maalox tablets will replace

Phillips”® Milk of Magnesia tablets during
this study. The protocol will be altered
to reflect this change wherever use of
antacids ig mentioned.

Adrm s strati~n of Msdications.

hegarding the procedures of drug administiration the protocel
States (pages 28F and IZBS) the following:

”A patient muwmber and a medication kit will be assigned at the
.me the patient receives study medication. The medication kit
nucber will be randomly assigned using a compulter generated
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Seguencs Lo contaln ellner generis sucralfate £ vo, varata e®
N o . . , .
s tablets, or placens matzned labtlets. The interva)! betucen on2o oopy
and ascignaent of medication 4
oy o4
(SR 4T

THe DL ULOWLNE TeGUIrenRonLl Were needaed 1o oonter the stus
M TroIemiles T Vesrs Tl oagse ol any race

yolqZicn (ritavias

:. ratlients with esornegexl or gasiric vleers, or with active
Tieeding.

. Fatients whoae ulcer ig due to other diseases (e.g., Zellinger-—
Eiliscn Symdrome)

N Patients with zn+tral, prm- yloric (> 1 cm p*”x:mcl Lo the pyloric
cnannel) or post-nulbar lecions despite possible concomitant
lesicons in the ducdenum

4 Patients with more than two duodenal ulcers.

5. Fatients taking medications within 30 daves of study entry that are
potentially ulcerogenic, such as corticostercids, phenyliutazones
or cther non-stercidal, anti-inflammatory medications. Salicylate
con3uaption (not more than 1300 mg per day within the previous
week ) for acute problems was not included as a reason for
exclugion provided that routine use is not required.

£ Patients who have undergone major trauma or surgery within the
rrevious four weeks or patients scheduled to undergo surgery
during the reriod of time coversd by the study.

7. Patients who have undergone previous gastric surgery, or who have

previcualy experienced a perforated ulcer.

N Patients who are alcohol or drug dependent.
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u-ige &)
S Fazients being treated with ar Ho receplor ant

prostaglandin, ciretidine (- 800 mg daily),

daily s, ranitidiae BCID {2 300 mg daily), s

dazly), or any other arti-ulceer medication.

suppoged Lo have 1nges.ed Lness meclcatlonsd

Gays Wilhln (e (W0 WEeR3 ) iztely preceding entoinod Into Tne
stucy .

“m‘1ﬁa4ng qtarl of buded

Medication (Dav 0)

Weep O Days 13 - 15
Week 4 Davs 26 - 5C
Weel £ Days 40 - 44
Week 8 Davs 54 - &3
Exvension of patient™s particizaticn beyond Week £ ig not

anticipated.’

The second point of interest are the pguidelines set to the P.I1. or
gastroenterclogist to perforn endoscopies and establish an ulcer or
norma. mucosa. he study prcotocol states in poliat © and d, pages 265-
256 that:

[}

“"Patients who demonstrate endoscopic healing after four or eight
weera of treatment will receive no further treatment and will be
deemed treatment successes. I1f the patient has two wlcers. toth
mm_hm_e_xmd.zﬁmzn:ﬁ“m:gL.;J_almg before the patient will be
med a treatment success, pPatients who have not demonstrated
endescopic healing after eight weeks of continuous therapy or
patients whogse ulcers have increased in severity at four weeks,
i1l ©e deemed treatment failures, will be withdrawn from the
stuly and will be treated with alterr=tive therapy.” and

[o3
I‘-

c. Ulcer HEALING is defined as normel c¢r hyperemic mucosa and FAILURE
U HZAL is defined as erosion or ulcer. Any cther gross upper



ANDA

rage

o848

are evaluable paszeq on t

res ‘ at Week 4 and at th

evaluation will alap be teste

frequently occurs W
acebo resrponse ra

)
i

[
€
=]
[9]
1
]
f

gwAnU

= Secondary efiicacy parameters
frequency and intensity cf dey =a
antacids taken duri

ing the stud
The protoccl or page 257 includes th
ana.yzed in blood and urine spec
aluminum determination.

“Serum aluminum evaluation.

wi1ll be measured at baseline,
Lerm;natzon.
study will be tested for levels
Investigators will be not
thr need to collest these sampl

Il

o .
1ne summary plan shown below was in

€
iteria above

s
{Week d) ana tAus, not st

lmens.
This paragraph reads as follows:

The first 150 pat

gastrointestinal pathology eeen I enacscopy wil. be ncted on the
revort form Ir addi‘:‘f earn ulceer present wil! be measured and
the information will be recorced on the Case Report Form.

Az etates tne fcllowing o Voo

3. digscontinued rrom the stady L7

e

: Twpn o hvmersensttiviiy tooe ctudy drug

N sve lonou or excesiive
cieeding)

g Require hospltal:za=ion Tor a gsricus 1liness or srgery

= Tage a~ Ho-hisztamine antagonist, prostaglendin, or ar
antichciinergis agent {Antizheliner zis agents zre perzitied conly
as pre-me’ication IIr enzoscory

: wich 4o giscomtinue the =Tusy Ior any reason.

Tne Inllowing parta ¢f the rroioncl incliuded 1in the

fravisticel Methods  and zeal with ssessment and statistical

i e mme PTE a4 o -
tuatitn {rzges 270 and 272, Vol. 1)

I The pr*mary efficacy parameter will be the percent of patients

wnose ulcers have Hea'DG at Weew 4, A pocitive response regulires

1
nealing. All other patienis wno
g 1’
u

111 be considered non-
e final evaluazion. The final
; however, saince spcntaneous healing
he difference between active and
reatl as at the earlier time

vy significant.

ude average weekly
saln and the amount cf
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Of relevance to safety is the

*Serum aluminum lievels
two weeks and
ients enrclled into the
cf serum aluminum.

ified b y PharmdkAnntlcs when

s has ended.
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STUDY SCHEDULE

e

Solaclufe a rectal exaninaticn as “he Erel m:rarv

3, the sponsor Pregented the
4, which TNCONpasses the
PUST-SLudy narrative of the ¢ L, procedures, schedule and
anzlyses parfarmed during the udy in accordance or in deviation with the
lzhed study Frotocel.  There asre a numver of changes in Criterig

5

Whiicn tne sponsor included post study. These unblindegd changes inciuded serum
fiuminum levels and statistical analyses. Deviations Irom the stugy rrotoes)
Were tha a3 wing:

™

4. Patient discontirustion. --'® Sponscr zlse added the following
sentence: “in addition, the pedical moniter evaluated siugy
tontinuation on an individual basis for those Patients wnose serum
aluminum leve] W&s greater than 20.0 RE/nl on tup consecutive
visits. "

In the section of ”:iigzia_igz_ﬁiﬁica:z_ixalug;ign there was one
PoSt~study change roted. The first change refers to the patients
included in the Intent to Treat analysis, which now reads as
follows: “anp intent-to-trear analysis was conducted on al}
Fatients who had a final endoscopy regardless of treatment

compliance. ™
Clarifications about blinding were also noteg op Page 5: “Thepe
Fas & difference in the culor of Biocraft Sucralfate and Carafate®
tablets thav necessitated special blister Packaging with white
Craque-PVC mpaterial. The rlacebo tablets batched Eiocrasf+
Sucralfate taviets. The opague-PVC Baterial prevented
1dentification of the teat substance by the Person dispensing the
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Tables 4 and 5, Vol. 1,

Lepes 44»47, the Sponso and the total number of
vatients included for the pripary efficacy and intent- tu—treau I will
chow the table demograrhics of these risk factors considered to be
important in the heal:ing of duodenal ulcer, which are 1n order cf
reievance: S8Smoring, histery of ducdenal ulcer and duration of the
dizease and sex. The spoinscr did not include in the demcgraphacs ulecer
cize In aequence, the demographics of Taole 5 and Table 4 correspond
17 the total number of patiernts randomized and those included in the
rromary efficany analvsie “vie Tatle 18 shown in total numhersa:
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PN

vage 12

femographic ariavies Flacetc {arafase  Sueraifate  Overa:

fursones of Ulcer Artpces

YES 34 32 24 98
o '3 1 1% 37
B WOT KNOW 21 b i T2
brecucncy of Uloer Atrenys
LRSS tRAn Of LILAL 10 A MemthRsg . O e 2
T ponthg h < 1 -
Every . montns N i J 2
Crester than 10 menrhs 'z 1x ] LM
e el IommLw8. Ieas 28 LT ao. UL
Neie & 63 [y 193
Ceme e s M il 7v
Lo - TR
" te L1 57 17T
s -
28 2é T
Spmale «

e
81), race
I PP 802, 3 (p = C.485) al
conseamption (p T 0.214) and hastory of ducdenal ulcer disease (p =

GLEl1EYLT

t compliance treatment
age 20, Vel. 1. The

' percent compllance at
0.5% among the three treatment

I

Dacmay

2 90.9 87.2 $0.6
4 91.7 8&6.6 BC.5
6 91.8 90.0 96.9
8 87.7 82.1 80.0

In Table £, page 38, Voi. 1, the spongor summarizes the “final
distribution for study drug compliance’.
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The sponscr explains that = IRITIV-IWC patients did not have a week 4
TR ; s I .
endescopy and were not included 1n the primary efiicacy anul sis (Tatle
63", Tarje 8 was included inm Vol. 1, page SU.
talg 3
MERTY WO VICLUED 18 Freast (F91LACY —-——_yTHE
SATIFRT LITVIN
mam amaraty WA AL
(L RVAR S ot ’ mAD
- . -
AL BERT N T W
RT; iR "Bt e
wmynn R EAY LT
T WA 103427
0 DA A TA L wisseet
LAY A
LTI Tmases
YaTas bl o/}
AL~ ¥T1)
RE WATS )
W/
RLtsTread
1w
Tme oversll 4 weey hesiing rate Tor the PRA was shown 1n the following
chart, Page 0, Vol. 1.
n (%) p-~value p-value
m,g.uﬁg.u L - i vE. :ﬁ’ﬁ‘a’”“ vs. ﬁ!l,-—g‘l dnu!
Placebo g3 18(22.7) ¢ noo 0.000
caratarcR 82 41(50.0) - 0.888
Sucralfate 76 33(5° 3} ¢.888 -

T sponsor cons uded the following: “Overall, Biocraft Sucralfate and
Carafatc® demsns ~ated clinically and statistically significant heeling
rates .en compare. to placebo. In additicn, no statistical or clinicel
diffe .ces in heal.rng rates were observed between the two active

p2di ions.”

The onsor did not include an intent-to-treat analysios of the 4 week
end oCopy results.

Inte t-Tr-Treat Response - Final Visit. The sponsor intent-to-treat
analysis of the week endoscopry included 24B randomized patients. The
sponsor provided the DU healing rates of patients enrolled by nine
investigaters in Table 1C, pages 51-52. The uverall & week healing rate
in the sponsor inteat-to-treat analysis iz shown in the following chart
{page 21, Vol. 1).




=

g

5]

~3

[y

~ s gm
L=Dal
oy p-value p-value
Trestoens Pos. Healed ve e vs.Suzceisate
Placebd - 89 37(41.6) 0.002 0.002
carazatc® 82 L3(67.1; ~ 0.s°7
Sucralfate 77 S1{66.2 0.977 -
The spensor statl e comparisons the Iwo aciive
susraliate drugs v better than placebo. LUt Were nit
significantly dilisre other. The sponscr a.3¢ slated that
"deviations from the p -t considered a rezson to excliude
Tetleonis Ircn the analy ent-to~-treat),
A S « O , rarris Vawisnles
mELLINE btatus DY USLOEYrATNIC VArial . es
Tre fcllowing Tabkles 1C anZ 14, show the healing ratzs 2t 4 and B weeks
22 the hree treztment arms by demcgraphic variables (pagzs 57 anz 53,
[
YABLE 14
TABLL °3 ULCIR KEALING WY DEMOGRAPWIC ¥aR1ABLES - PldA VISIT
VLCEY REALINC BY DDCOCAAPHIL VARIAZLLY - VITIT 4
m MEALEp  uaghEo fazaravg
i MGG ROglE @mtf motgng §
MALET TET 2% p 73 s
mALES TES 13 3} o w % z 2
" 2 7 z x .00 .0 AT
z e .43 ST i
FERALES s 13 1% 13
s T 3 16 1 xo “ N 3
© =] ¥ : : “.a ™y 8]
z 17.0 4.7 55.5%4
L1143
5!:
CALCAS | AN ves k-] s n
TALRAS , x8 s 13 o k3 w0 30 " Ty
o 0 bl 7 1 3.3 0 7.7
z 21.87 IS .7
- CAUTAS LAN s 12 n p! ]
WO - CAUCAS | AN TS T e 13 o 2 v "
L = " e Y B.29 “.v 5.8
H FANE Ny Q.07 1.9
f it .1
PAOK NG
BOKTRE vEs i1 20 -]
[T 11 13 7 n u ™ Fed 11 w
L 2 a & T nn 570 5.
T 7.9 T.H &Y.
) o - PUXTRS hit] n ;] %
" - SOXFRS ree n n n o s 12 I
= bt " " T w.n %00 n.n
k3 n.m L L e &5.82
- . , .
The sponsor did not breakdown the healing rates based on history of
A
o)

C"‘E"f_’f”% 3= Sbg HQEWﬂng Qta*ug Fi !ei in Empndmgn35 53 and__q

In Axendment #3, filed on April 16, 1990, the sponsor made a number ot
changes; in the first paragreph of the Introduction the sponsor

explained the following:

“"During preparation of response~s to FDA

odenal ulcer, duration of disease, frequency of attacts or occupation,
1 variables included by the sponsor in the baseline demographics.

requests for additional information (letters received January 26 and

el JNL D54
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Page 19
February 14, 1990 <f +the above-capticned ANDA (70-3843;, several mincr
discrepanzies were found with respect to ulcer heealing =ztatus. Thas
document identifies ihe changes made to the database 1n correcling these
discrepancies and describes the statistical findinge as they relate to
these cnanges.
1. Fost-Filing Trnanges in the Week 4 Healing Status
original Eepoxs
n (%) p-value F-value
Irgatment ¥ Pxs. Healed wvs. cayasfareR wve. cusraicace
Flacebo 83 18(21.7) 0.000 0.00C
CarafateR 82 41(50.0) - c.8e8
Sucralfate 76 39(51.3) 0.888 -
Rev.sed Revcrs
n (%) F-value r-value
Trhatment N_ Pxs. Healed vs. CarefatzeR ys. Si:ralcace
Placebo 81 16(19.8) <0.001 <0.001
arafateR 82 40({48.8) - 0.577
Sucralrfate ra-) 40(%3.2 0.577 -
Z. Changes in the Week B Healing Ctatus
Qrs a'n 2 eno
n (%) p-value p-value
Treatment N_ Pts. Healed vs. CarafateR vc. sucralfase
Placebo 89 37(43.6) 0.003 0,003
Carafa’eR 82 5E167.1) - 0.877
Sucrallate 77 51(66.2) 0.877 -~
Revised Report
n (%) p-value p-value
Treatpent N LS. ed vs. vs. Sucralfate
Placebo 89 36(40.5) 0.001 <0.001
CarafateR B2 $4(65.9) - 0.840
Sucralfate 77 52(67.5) 0.840 -

The healing status of the following patients was changed in

week 4:

the PEA of
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0-2458
“e. 5F (placebz’ Froz healed to not-healed at Week 4.
©-. 182 (Larafate®; From healed to not-healed at Werk 4.
T, 138 (larafa:o®) Status a*t final visit Ifrom healed to not-
healed at Weex §.
=+, Q%3 (sucralfate) From not-healed to healed a: Ween 4.
Tndoscopy Window Viclations
The owing 4 week enzoscories wers
mer? .C Y tnerefore the healing =7
ESt T . these patients sre:  Pat
fobiete! t 240/5-2 (placebe group) and 25
Tia ec at week= 3, 2, and I,
resy they igivie for incliusion in the
orimary e I noted that these patients are
“noluzte -t 7 These cnanges are sumTmarized
~REATMENT | PAT ID | CHANGE IN STATUS | CHANSE I STATUS
“maTD : . WEEF ¢ : FryAL tIRIT
|Frem heaied L2 not
Tlacebo %__;i? 'mealed  Np_zharae
! ; ' :
240 | Not_ingluded ' No_crapoe
1 B H
i i i
_ ' pes ! Not _included - _No_znange
i iFrom healed to not
carzfazeR | _ 182 ‘hzaleg | _No_ymange
i ! jFrem nealed tc
L__l98 | _No ghanae 'nor hezled
i | |
Susralfate |__020 | _Not inclugded | __Nc gasnoe
Fror not healed to |
083 healed !  wNo _znhanae

The fcllowing tables summarize the change in ulcer healing

strtus as a result of the database revisions:

WEEK 4
NUMBER nNF PATIENTS
Origipal Report | _Revised Report -
Healed | Not Heajed ! Healed | Not Healed

Plazebo 18 _65 16 65

Qarafate 41 41 40 42

Sugralfate 39 37 40 : 35

FINAL VISIT
NUMBER OF PATIENTS

_ __Origaral Report | _Revised Reporst
Healed Not Healed ; Healed | Not He~led
plagebo 37 53 : 36 % 53
carafate 55 27 1 54 ! 28
sucra.fate | =21 26 l 52 i ac
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investigator 1050, patient 133 (Carafate) Healing status changed
from Healed at Week 4 10 Unhealed at week 4. Adverse fvent

reports Uicer cenditions present.

Investigator 1085. pPatient (108) (Bucralfate). Endoscopy report

for wWeek 4. Lay 14 was found and transeribed to CRF fromw written

report. Sratus changed from Urhealed at week O 4O Healed &t Week
4.

jnvestigator 1088, Patient 166 (Sucralfate). Endoscopy {form for
week 4 wWas spappropriatesy entered. Data was not colle:teé. Week
4 EndosclIV geleted from data hase. Cratus changed frod Healed toO
Unhealed.”
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were not matched witn consec v nuzpered centers. This rev.ewer
matched assignments. center r, with the chroncleogical patiens
2nlry lists provided to Sce investigalions and included in
Appendix 1. These matchings aled a pattern of repetitive tiock
Sequences, inserticr. of dis Diocks and disruption of consecutively
rustered assignments. Cente enrolled 45 patients and has the

in ]

largest enrolimernt ¢f all ce
<

e T e

N cne IZinck the ‘TS were switched around te mabke an RAC
A3C zequence. In oI the eight packages shipped the
g iazebho Tne reversga) ;

of sequence BAC resul+ed
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¢ 000004 ITetMess i AL GUMANTS
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N $ix ASL LmuenTS
_ ':__ o J ey
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— e P 1% L ey
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. oo S RSO A mENTS
c 000iRT las7)
> TLATTTT T rwene T o
L] LI b 2 ﬂi: .
g ! 60343 P briTh
oe104 . M -
. PN f 198 4 A‘S'blnnurs
T S TR T - ) (rq) .
-, A coe19Y BRI TR L] .
c 205700 27-0CT -8 'ALHAG& Wy
s 000201 . .
0021492
i :ou:n $o{‘ 13““ LI 181
0g20s
—ET o e REE-- S
00106 0Y-NCGVega M
2 RGE SIEI e pear

The t»symbol indicates reversion of consecutive patient assignment.
*Attachment 2

Center 1035 enrolled 27 patients. Sequence CAR was repeated four times
and the initial two consecullve assignments CA were repeated five tipes.
In cne case the sequence CA was achieved by vsing an incomplete sequence
from another center. Three of the & shippeqd packages started with
assignment B=Carafate, while 2 puckages started with assignment
Czsvcralfate. According to the information Sent 1o oScientifie

0y

investigetions, Biocraft shipped on 9/18/88 two initial packages with



ok {(Fage T, Attachment I, Appendix [ of thio review!
seh 1 will number &1 and %2, haa the code numbers 08i-
ied six patients using assignmenis Irom pachage S0,
this package haid the sequence CAE. 0Of interest,
l1Zate healed oty ween 4, asz:gnment Azplacebo Iinicned
znd assignment Bzsarafate was discontinued beflore ine
The next s trom twe

Xt S1X assignments combaned two blotks
- S p—

o
hese *wo blocns came from pachare HC
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*xAttachment 2

1083 enrnlled 28 patients. In two consecutive (packages #2 and
hipped packages a same sequence was repeated twice in the same
~kage, i.e., CBA, CBA in package #2. The next six assignments had
epetitive sequences hecause shipped packages #4 and #5 had blocks with
ne same sequence BCUA. In each ahipped package, the first assignment of

blocks is always the same, e.g. A..... A..... These sequences
shaun in tne following table. This center enrclled seven patients
<hc had two ulcers at baseline; aseignment A=plucebo fell on gix of
nnes= potentially poor healing patients.
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sequencs, CAD, wWas repeai?
3/6 pac-ages. The init:ial segquence CAB from the second package was
obtainec by completely Zisrupting the block s sequence [183-185 or BCA!
4 repea-zed consecutive assignment AA was obtained by including in the
same sr.Toed patiage the last assignment cf an incomplete block together
With ne nert oonpiete nlicck. Tne Pl enrolled the first TWO assignments
=% tneca -sonaecutive IITur numpers.
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Toe ]lff indicate the adequate seguence of a disrupted block.

A mumber of centers wiih low enrollment did not follow the consecutively
numbered assignments. That was the case of center 1057. This center
enrclled one block with the sequence BCA. The first two assignments
were switched around to CB. Of interest, the C=sucralfate patient
healed in four weeks; the B-carafate and A=-placebo paticnts did not.

This study was designed with a randomization code which had
consecutively mumbered assignments from 1 to 339 and centers which were
nuobered from 49-63 and 74-77. The shipment to centers of packages with
arbitrarily selected sequences and incomplete blucks, the disruption of
consecutive blocks plus the reversal of consecutive numbered assignmentis
created, in the five aforementioned centers, a pattern of repetitive
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56 15 56

71 1E 6z
p va pvs c: 0.001 s vs ¢: 0.001x*
Number of patient/visit 146 48 153
*» Tuo Siged Fisher s Exact Test

interaction between monitors and Pls
s. The CRF of patient 008/1063 shows
h level of <& meg/l, that is,
undetectabie by the sponaor’s method. By week 4 the serum level was
acg/ /L, still extremely low. However, & note states that the serum
aluminua levels were “discussed with and "to be observed’.
The peed for any discussion with any monitor for a serum level of B
ncg/L escapes the reasoning of this reviewer., This patient was &
rarafate tient wno finished unhealed with an ercsion at week 8.

>llowing is an examyple of
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i patternz ¢l rereiliive assignments in the centers. the
R I tne randomizZat:ion oode, the number of individuals fron
ciiferent organlialicnus, €.5.. ToCrdinailors, menitors, stotistician, whs
had access to tne unktlindea conde, the system of randomization used, the
Irequent 1NLErAaciIOn petween monitcrs and Pls., the exchanes ¢f materiaels
and potential communivatlon LEINeen Tls plus the potential
Sictingarenarie taste oI praceos tablets coes not lend for assuirance
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The patient tabulation lict included in the last amendment on July G,
1350 shews a total of 23 patients discontinued from the trial. This
nuzver ¢ cdiscontimuations accounts for 18% of the total enrcllment
(5372735 Tf the total 53 disceontinuaticns, 43 were discortinued during
the first thirty days. Thnis accounts for B1% of the toza
Ziscontinuatizns (43/383). The large majerity of discontinuations
oczurred bpefore the protocol’s pre-established window. ©OfF the total of
273 patients enrolled, 14% were discontinued between day 1 of enrcllment
ansd day 25, one gay before the endouscopy window. In facit, most cof these
Ziscontinuetions o"““*“eA during the first two weeks of the trial. The
coneide number cf sucralfate and placebo early departures were not
talance similar number of departures in the carafate arm. In

c

a ced
ontrast to these early departures, only five patienis were discontinued
the endoscopy window. The following two tables show total
departures and the proporticn of departures in each arm.

APPEARS TH1
ON ORIGINAL
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Tatal Numper of Patients Discontinued

Discentinuaticn Total Tota. Percent
Chronology Enrolliment Discontinued

2)\_/ 10‘:’
Fall length ©f tria. - 53 13
First 20 days - 43 18
Day 1-2% - 38 14
Day 26-3C - 5 2
Last 30 days - 10 5

Reviewer Tabhle &

Drnportion of Discoptinued 1n Each Tr2alment Arzm
Discontinuation Plarebo Sucralfate Carafate
Chrenoliogy
First 30 days 43/273 16/93% 18/91 9/89
Percent 18 17 20 10
p value - - 0.094
Day 1-25 30/%7 14/93 17/91 7/89
Percent 14 15 19 8
T value - - 0.047%x
Day 25-30 5/273 2/83 1/01 2/89
Percent 2 2 1 2

*Ratio means = Discontinued
Total Number of Patients
*¥Tuc Sided Fisher’'s Exart Test

c. Fndoscopy in Disceontinued Patiests. The study protocol called for

an exit endoscopy in every patie
original submission, the sponscr reporte

nt discontinued from the study.
d that a total of twenty-five

patients had not returned for a follow-up endoscopy. My review

‘ndicates that there were twenty-six disconti
without a follow-up endoscopy.
of patients discontinued without endoscopy.

nued patients theat exited
The following table shows the proportion

In the
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~atients (N=l4: dropped very early in the trial (Day i-14)
foilow-up endoscopy. were patients that had more severe
abdeminal pain than placebo patients (Nz4) discontinued
the same time pericd without follow-up endoscopy. As can be seen
previcua tab e. this difference in patient numbers beiween
..... is signifizant. Comparison of antacid

tion ahowed uhau placepo patients dropped early had a median

umption of 4 tabletssweek for the first two weeks while
1 at:ent; dropped early had a median antacid consumption of 30
ts/week for the first week and 38 tablets/week for the second week
‘ne trial (Amendment #1). This apparent bias against placebo
an~es the rossibility of deficiencies in the blinding protection.
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3. Izpact of Discontinuations or DU Risk Factors. Two risk factors
wnich were balanced at baseline. were imbalanced as a consequence of
catient discontinuations occurring between days 1-30 of the trial. The
two risk factors imbalanced as a consequence of the differential dropout

were 2 rrevious history of DU and the presence of two DU.

ontinuation of Patjents With Previous Higstery of DU

mﬁ
Jhere

was a numerical difference in favor of sacralfate vs carafate (-8%) in

sat:ents randomized who had a previous history cf DU. The review of the
demographics of all randcmized and sponsor s PEA suggests that more sucralfate
than carafate patients with previous history of DU were discontinued early in
the siudy. This further imbalances an already numerical difference. The
foillowing table demonstrates quantitatively the imbalances.
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Rev.ower Table 10
ract of Dis cont~1uat-o.u on the Balance of Patients
: j ienal Ulser as Reported

in Demograrhics, Vol. 1, rFaees 45 and 47

-

Piacebo Sucraliate Carafate

g3 31 g9

g2 43 23

56 81 60

45 36 o0

43 40 £e
0.3C0

C.20%

0.034%

»
.
b
4}
w
Ls

ided Fisher’s Exact Test

My review of the CRF s indicates :hat, in actuality, eleven sucralfate
i Icur cara:ate patients with bhistory of DU were discontinued by day

30. The ratio and significance remain the same. A previous history ol

risk factor considered as unfavorable for DU healing (Van
r G.M. et al A randomized study of maintenance therapy with

ine to p“evenu the recurrence of duodenal ulcer. NEJM 32:1113-
983). t should be pcinted out that a very small number of
ve" sucralfate and carafate patients were also discorntinued, but the
nupber was the same in each “reatment arm (four).

iazzontinuation of Patients With Two DUs.

[a8]
L)

ay Incoersistvencies. In the filing of August 16, 1989, Biocraft filed
31 patients enrollied with two DUs (Vol. 3, patient tabulation list):
placepo had 24 patients, carafate had 7 and sucralfaete had norne. On
March 5, 1980, Biocraft filed €I patients enrolled with two DUs

rlacebo had 27, carafate had 1§ and sucralfate had 2¢. On April 30,
1580, Biocraft filed 52 patients enrolled with two DUs” placebo had 23,
carafate had 14 and sucralfate had 15. My revision of the CRFs of eight
completed patients listed in the March filing as with two DU revealed
that patients 183/1052, 38/1075 and 40/1075, had, in fact, a single DU.
Scientific Investigations will have to verify the CRFs of completed
ratienta, not reviewed by this MO claimed by the sponsor as enrolled
with two DU.

b) Comments. The presence of multiple ulcers is considered an
unfavorable risk factor in the healing of DU (Massarrat S. et al. Risk
factor for healing of duodenal ulcer under antacid treatment: do ulcer
patients need individual treatment? Gut, 29:291-237, 1888). IDuring the
first 30 deys of the trial there was a differential dropout of patient:
enrolled with two DU. This differential dropout favored sucralfate over
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aver carafate. The following table shows the sequence of dropouts and
+na imbalances which occurred as a consequence of differential dropouts.

Reviewer Table 11
Patients Randomized Witn Two Dupdenal Ulcers and

t\!‘”m'\—gﬁ .:PQ‘,md b}' End ¢ HWeek :Q‘}"‘

Placebo Sucralfate Carafate Total
Total Pandemized 83 91 89 273
Numeer rRandexized With 2 DU 24 15 14 53
.orcent ¢f All Randemized 28 16 18 19
Number ¢f 2 DU Dropouats by
End ¢ wWeek Four 4 6 0 12
p valule Sucraifate vs Carafate: 6/91 (7%) vs 0/89 (0%); p=0.025#
Numre > o7 Dropeouts Without
Any Follow-up Endcscopy 2 6 0
Nurber of Completed 2 DU
oy Week Four 20 <] 14 43
Percerns 22 10 16 81
p valus Sucralfate vs rFlacebo: 20/93 (22%) vs 9/91 (10%); p=0.(42*

x Two Zided Fisher’s Erxact Test

The marked imbalances in discontinuation of pxtients with Z DU are
concentrated in a few centers. In the table showm below I am showing
the centers which were involved in these imbalances.
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Bﬁvj ewer mak a 17
Centers With Imbalances 1in the
roraul. of EPatientas With Ty Duadenal Ulcers
Center Patient Drug Disposition by Day 30
1081 121 F'iacebo Discontinued after baseline, no f£.°u endo
1Z3 Sucralfate Discontinued after baseline, no f,/u endo
124 Sucralfate Discontinued at week two visit: treat-
ment failure, ro f/u endo
1082 184 Slacebo Discentinued at week Z visit for lack of
efficacy. Meds. dispensed 3 days after
entry cndoscopy (Protocol violation)
130 SucralZate Unhezled
132 Carafate Unhezled
185 Placebo Unhealed
156 Carafate Unhealed
189 Placebo Urhealed
200 Sucralfate Discontinued after baseline. LTFU, no
f/u endo
1068 052 Carafate Unhealed
152 Carafate Unhealed
156 Sucralfate Discontinued after baseline for
“"inability to tolerate endoscopy”.
255 Placebo Unhealed
1076 101 Sucralfate Unhealed
162 Placebo Discontinued at week 2 visit., Pt.
entered with hepatitis. F,/u endo.
showed 2 mm erosion.
209 Sucralfate Healed
2z Sucralfate Discontinued after baseline;
“uncooperative patient”. No f/u endo
289 Placebo Unhealed
2423 Sucralfate Healed
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The reviay of the above tatle cfian. the fsliowing observations whion
Eay suggest POssibility o+ blas in lavor of Bucralfate-
L. Fo
e Egggggﬁ_f:r D;g;::t;nn;tl:ns; M orevien o the
Fatl.ents Teveaied relovans nItrmatiss A5 relates 1o
Detyeen ZI5 and Donitors ez wel: 48 Interference on t}
in the zlini=al Gesiziang -< Pla. a3 TEriioned. thes
i::exa::::ns and in:erfsre::es ars : concern 2% this
8.50 revazlad llitnsistencien and “hferiainties of th
SRATUS o7 some ratienta ans thece glza adds to +he ol
2l1ef tha- thiz ravip should contalin a ¢oIpre
infarmatiap 2Dout the Circumstances that legd
ation of DPatients, ] i1l provide - brief g LI
eourse of tha Rejoricy of Cliscintinued Tatients eNrelled wish 4
nd With two LCUs With the excepilicn of Flacebo 280,108 and
108/1055 whe had hea’eg Uicers at the time of
Tuation, ail other Patlents yhe head enioscopy at the tine of
mation finisnes Unneslied, The nlicer status of batients whe did
doscopy at the time of discontinuation. in their najority
arnd carafats ratients, i1- unknown. The manner in which thesa
ould be handled ip the intent-t0~treat analysis wijll be
ed in zectisp 5, page 42 Which deals with four week DU nealing.

Ying is a Summary of the CRFs ¢ Patients with 2ne DU:

LS8BT Smeker, o history o= DU, entereg 10/11/88 with a 2 ¢y Dy,
tenderneas in the abdomen, moderate abdominal Pain ang a urinary
infection. Endoscopist Wrate “pt has advansed disegse With
scarring" Medicatinon was dispensed three days (16/14> after
baseline endoscopy. Twp Weeks later the batient is d1scontinued
"because of failure to mprove” and flaring of reflux sSymptoms.

e exit endoscopy showed decrease in ulcer gize to 1.5 cn with

erosive esophagitis.

ngm:aig Under Study Protocol, dispensing antiulcer nedication
after 43p of baseline endoscopy constitutes 5 Protocol viply ion,
In this cage Severe becauyse this patient had advancer] disease with
abdeminagl tendernegs and was in immedixte need of artacids .
“nclear ig the raticnale fop termination in a patient that &lready

tered with abdoming] rain, was started on antacids and

exXperimental medicatisg later than other Patients and had a

decrease in ulcer ci2¢. There is np record in the CRF ¢f a

follow—up, ©-E- medication, nospitalization.

ot
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27y male. student. non-smorker - history ¢f DU, had at baseline
endoscopy a C.& =n bulbar ulcer with severe auoa_“:wls. ™o weeks
latecr the patient 1s discontinu=a1 pecause "he thinks he 15
receiving a placeto and doesr 't want to be in the s: dy any

longer adve b e

an end n r
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Tulan 1 va
wculd nct pe able to CDnulTUP the stuay it also states tnat a
representative ci was contacted and stated that ths
ratient should continue the study since a patient could not be
dropped for non-compliance. The patient was notified. KReasen for
discontinuation: [ost to Foilow-Up (LTFU).

Non- smoker, + histeory of DU, with a 0.3 cm ulcer at entry. The
study mecdication form shows patient had appointment seven days
after baseline?. This appointment was supposed to be at two
weeks. An endoscopy 12 days later, showed same ulcer size. CRF
reason for termination states that "pt. was in the emergency rocm
with an episode of severe vertigo. He stopred the study
medication and the symptoms cleared”. This patient
discontinuation was labeled as an adverse reaction to the drug.
Comment: To this reviewer, other than for non-compliance, there
w13 no reason to drop this patient from the study eince vertigo is
clearly not a side effect of sucralfate.

Smoker, + history of DU, with 1 cm ulcer and severe abdominal pain
at entry. CRF states that the patient was removed from the study
two weeks later for “adverse reaction to study drug’. It refers
for explanation tc page 27. Page 27 refers the adverse reaction
a3 abdominal pain ¢f 10 days duration. There is a comment on &
follow-ur endoscopy but no endoscopy report with ulcer size. The
comment states that the ulcer is still present with development of
esorhagitis; pt. was placed on Hz blockers. Comment: This
patient may have been dropped for treatment failure, perhaps, but
rertainly not for an adverse reaction since the patient entered
with severe abdomiral pain and the investigator was aware of it.
Performing an unscheduled endoscopy at 2 weeks without a
reasonable justification is of concern to this reviewer.
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125,108 Non-smoker, + hiztory o U, O

and night rain and laciose int
aprointment patient had used & 50 antacid tablets dispensed.
Pain had some improvement during the day but continued at night.
Patient was very anxious and had to be placed on Xxanax tablets.
Patient was dropped at two weeks. Endoscopy showed an erosion; no
size given. Reason for discentinuation: the patient listing of
Amenament #4, page 220, Voi. 2 states "Intercurrent illness” as
the reason for discontinuation.

™

v

+
v

3 cx ulcer at baseline, severe day
lerance. By the two week
1

a NS ¢ I

..

205710582 Smoker, - history of DU, 1.5 cm ulcer with erosion. FI wrote
advanced disease, moderate abdominal pain. Dropped at week two
with no f/u endoscory. Reason for ciscontinuation: TrU

6271055 Smcker, urknown history of DU, 0.6 cm uicer with patchy gastric
erythema, severe daytime pain. Dropped 17 days later, LTFU. No
f/u endoscopy.

Page with DU risk factors and baseline endoscopy report are
missing. Patient entered with a hypochromic anemia and severe
abdominal pain. This patient took 2 tablets qid of antacids in
two weeks. Sponsor stated she misunderstood directions. The
patient discontinued on day 17. Endoscopy at the time of
discontinuation showed a 0.7 cm ulcer. The final PI comment reads
as follows, "Pt was admitted to the study on 11/18/83 with a 0.7
cm duodenal ulcer. Her initial and subsequen labs reflected low
Hct, Hgb and RBC values. It was felt that the pt could remain on
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study with careful moritoring. There was never any indication of
bleeding. A% the request oI however, this pi was
discontinued & few days after ner WK o visit due to the low labt
values. The pt said her sympioms had improved a great deal. A
f*na7 endosenpy was done at termination. The ulcer was
unchanged” Reascorn for discontinuation: page 2250 Voi. L.
Amendmen» 84 nasz the following: P, discontinued at reguest of
Fharmakinetics due to contirua.ly low lab results”. Comment :

- N

Non-smoker + history of DU. C.5 co ulcer with Irmetl
nighttime pain. By ithe week 2 appointment patient h
apdominal pain and stated that ne was ‘eating antec:

cancy . PI stated than z- enfoscopy (EGD) done on p

revezled "a markecdly improvez U7 no cize given. O

declared tnis patlent heal e :

tnay the ulcer was comp E

ulcer was garkealy 1imp

Tulene Med:cal Center d t s

3tatus at the time c‘ cisco“tiuaatlon remaing uncertal
patient was declared terminated at day 2¢; keascn for
discontinuation LTFU.
lion-smoker, + hiatary ¢f DU, 1 cm ulcer at baseline. GSponscr
stated patient phoned itwo weeks after entry and said she had
nevelopzd a rash, nausea anc vertigo. There is a note on a Tulane
Medical Center physician’e progre:s report wnich states that the
petient was examined by a GI fellow and discontinued from the
study; no date g:ven. No f/u endoscopv.

Sxoker, + history of DU, C.5 cm ulcer at baseline, severe daytime

pain. FReturned Ior week Z dpp01ntmenu. Dropped one day after
week Z appcintment. However, was given week 4 appointment?, and

patient returned on day 31. No f/u endcscopy. Reason for
discontinuationr: lack of compliance.

(o

of DU, 0.B cm ulcer with erosions, moderate
Fndossorny at week 4 showed same ulcer size and a
or. Reason for discontinuation: LTFU. Comment:

(,!

Cmoker, - hi:
atdeminal pai
second 0.5 cm ul
This patient shOULd be considererd a treatment failure.

Lory
in

bdn

Smoker, - history of DU, 0.5 cm at baseline, moderate nighttime
pain. Patient declared LTFU 14 days after entry. No f/u
endoscopy.

Non-smoker, + history of DU, 0.6 c¢m ulcer at baseline, moderate
rnighttime pain. Entered with an SGPT of 343 and a SGOT of 182.
Fatient dropped from the study one week later due to abnormal
liver function tests; SGPT was 31! and SGOT 182. In the endoscopy
report at discontinuation the Pl stated: “Endoscopy not done per



ANDA 70-848
Fage 37

14001074 Smoker, + histery of

ey oA

PR Vbl

1% ~m o ulcer with ducdenitils at entry
ent returned for week two ar T

res:polied witn medications.

Trovement of symptomatology .

r te of discontinuation.

S0, and 1in the

llow-up visit. HNo fAu
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eniry and was
“ards 1rc cate markeo
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e"ouscopy\ the CRF has no
1t-ugatznn rm was dated 80 days after eniry.
il

for di nt

o

(?age 222, Vol. Z, Amenament

i from the study, without
1stification, a patient on carafate tablets which, as dircussed,
e easily idenztifiable, the same day that the fellow-up
rdoscopy showed a marked decrezse of the ulcer size does not
gsure this reviewer that bias was minimized. If, on the other
ndnd, this patient was discontinued on a different day, the
sponsor should have been careful to record it.

it il

=S ('D v

1
'1 [ﬂ e

QQ—meh*’ :

12/1084 Smoker, + history of DU, 1 c¢m ulcer at baseline, moderate
andominal pain. Patvient discontinued day 15 of the study.
keason: felt symptoms had not improved and refused further
treatment. No f/u endoscopy.

64,1085 Smoker, - history of DU, 0.8 em ulcer at baseline, severe daytime
pain. LTFU after baseline. No f/u endoscopy.

6271055 Smoker, - history of DU, 1.2 cm ulcer at baseline, mild abdominal
pain. Returned for week 2 visit but didn"t show up for week 4
visis. LTFU. No f/u endoscopy.

258/1058 Smoker, + history of DU, 0.5 cm ulcer at baseline, moderate
daytime pain. Had scheduled week four endoscopy on day 30 which
showed healing of previous ulcer with "small reeidual erosion”,
page 11 of CRF; no sire provided. Patient discontinued that same
day because he had stopped study medication on the third week and
instead took zantac bid for four days. Comment: My review of
Amendment #2 indicates that many patients were entered without a
washout period after subtherapeutic doses of Hz blockers and soame
took, occasionally., Hz blockers during the trial. Again. dropping
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from the trial a carafate patient whe had a small erocicn on
enacscopy, the same day ¢f the endoscopy. does not reassure this
reviewer that bias was minimized. This patient was considered as
unhealed at weer fcour.

LEL 108 Smoker, + niatory of DU. £.4 cz ulcer, moderate abdeminal pain
Fatient dropped the following azy because of locaticn of the
ulcer, pvloric or pre-pyv.oric AL ter discontinuaticn, tne patient
was placed on carafate 5:d.

14710574 Smorer, + history of DU, C. ulcer at baseline, modzrate
apdeisinal pain Patient callec er day 21 of the trial Lz inform
that ne had been admitted to the rge Washington Hospita.
reason not crovided. The FI bs;Leved the reason for admicsicn el
have been p“sc“; tric. Neo #-u endcscopy.

2500008 Zocrer lcer 2% baseline. moderzte
nightt of the vrial. Hacd an
appain the PI explained <h:z
Tatisn izproved by weexk o oI the
trial. te for week 2 appointment and
had be e than & week. ho foclilow-up
endoss naaticn, pﬂtlenu was placsed on caralate
4 gsday.

Trne fsllowirg are sumparies of the CRFs from patients who were enrclled with

twe DUs and were discontinued by day 25. Since all carafate patients with twe

DUs a* baseline rcompleted the trial, these CRFs correspond to placebo and

sucralfate cases. Nene cf the su lfate patients with two DUs who departed

prematurely had endcscopy at the time of discontinuation, while two of the
four placebs patients were doscoped befeore termination
Placeno arm

Patient discontinued two weeks after enry;, sponsor stated as
reason: lack of efficacy’ (page 221, Vol. 2, f&mendment #4). My
review of the CRF indicates that this patient was a non-smoker,
with + history of DU, entered with two 1.0 em x 1.0 cm duodenal
ulcers and moderate abdominal main. The PI wrote in the comments
section of entry endoscopyv: “Advanced disease”. Medication was
dispensed 72 hours after baseline endoscopy. The patient was
endoscoped twelve days after dicpenzing the medication. The FI
found no change in DU =ize and the patient was dropped from the
study.

Male, smoker with + history of DU entered with two small DU. DU
%] was 0.4 cm, DU 82 was 0.2 cn: mild abdominal day pain. Patient
had alsc history of neck surgery with slight motion limitations.
The abdominal pain assessment diary showed complete disappearance
f the pain in the first five days. The sponsor’s reason for the
dropout was that "patient voluntarily decided to withdraw’.
Signed J.W. In the “"investigator’s global evaluation” it 1is
stated that “patient voluntarily discontinued the medication since
he found difficulty in swallowing them.” The difficulty
swallowing must have been due to the neck surgery already
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Fage 3¢
available tc the PI Swallowing of
suzralfate tablets .+, even for normas
people. Previous ok mosion inoa
relative r:“:ra:ndxca This reviewer
considers dangerou 1eh mild abaominal
2ymPLomatILsgy ana Uotrial whion
regquires repeat=d en rhagea.
rerforation in this ed with every
endosoCopy.

loLollle _ year ma.e
zas«.ine WWe
pa.n and the
rizture ¢ h
IUsL, 8T ¢
and slignt 1
for the stud
r.acebc. Thn
zays Later,
mrrovement:
srusion.  The
mrelated Lo

1401074 23 ¢lid male,

LwWo small du
“nmon-compliance
curra.fate arm

CCD/L0EL 37 year, male, gnoker with 4 hictzory of DU, randemized to
sucralfate with two DUs: DU #2 was 1.5 cm to 2.5 cm, DU #2 was 1
em to 2 em in size. At entry ihe PI noted that the pt. had
serious duodenal disease with deformities and erosions”. The

study medication disziributlon page c¢f the week two visit shows the
mecdicasion was assessed and that the patient was resupplled with
medicationa. There 1s alsc a note: will return wmeds al week 47
and crossing the note: "pb dropped’. The final disposition pege

i "reason for conciuding the study’ ) is dated 2 days after the week
+wo visit and states lost to follow-up as a reason for
discontinuation.

IEC/LTTE Male, smcker, with + hiztory of U who had a large 1 cm DU and
ancther 0.4 cx ulcer. The vatient returned for the two week visit
and was resupplied with medications. Final disposition: LTKFU
with no follow-up endoscopy.

15570058 Smoker, with + h'story of DU, two 0.6 cm bulbar ulcers, moderate

daytime pain. An endoscopy 28 days later, failed because the PI
was unable o reach the stomach due to lack of cooperation frouw
the patient. This ratient was dropped 7B days after entry.

Z ion-smoker, - history of DU, enrolled with a 0.4 cm and 0.3 cm DUs
and moderate doytime pwin. The CRF has a comment on & serum
aluminum level of 19 mcg/L: "has increased. However, pt now being
treated for ulcer, + consistent with meds’ .
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124108 Smcker, with + nr=lled with a DU #1 of 1.2 cm and
a DU 82 of C.B night aktdemiral pain. The
patient was se . On page & ¢f the CRF thers
are two differ nts’ section with two
Zifreren*t hana ne it says ‘no cause ol
recent . week found’, the next line reaas

Fatentl aropped r study d severliy ot sy;ptom:”. T
adverse react.on t Comment S
conciders this aatment ¢
Lnorease Ln o a. = endosoiry report page dated
cnothe zame TwWo ten 1n tne  comments’
se~ticn:  Enac inability o contact study
patient ©y pon ment iz signed by wnd
sated 12 dayso The rezszeon Zor not
periorming the w-up visit, when the patient
rad severs GO to suggest cutlet
ookl aableid or remains unexy.zined to this
PRSI per, with + history of DU, 84 vy old, with two sma.l
1 ulcerations, diabetic and with a UTI dropped from the
nours sutsegquent to entry because cf & protoccl
n. The protocol viclation was a remote histery cf
on of DU wnich ocrurred in 1944, Zforty-four years rvelore
he patient had already been dispensed with Bilocrzft

Four Weey Window Viclations.

—capy. A rigid endoscopy window is necessary to aveid time becoming a
C unding variable in the healing process. Endoscopies performed before the
firs day of the endoscopy window (day 26) are "early” endoscopies and

The study protocol pre-established days 26-30C as the window for the week four

precluue the DU’s of the chance for healing. Endoscopies done beyond the last
day (day 30) of the endoscopry uindow have an extra chance for healing. In the
July 5, 1850 amendment the spcnsor informed us in the a database that a total

of thirty-three endoacopies had been performed beyond the pre-established

indow. The following table details the data.

APPEAR:
QN OR\C\#\‘I\L



[ e ta
ISR

vay of
Cernter Patient Fadoscopy Dispositicon
Comvietad
Completsd
Cempleted
Completea
Comprletec
Cecmpleted
Discontinuerd
{aprearance ¢l
27 DU av wr 47
1082 o) Cerpleted
1082 186 Discerntinued
1052 179 Discontinued
Gtz 2. Ceompleted
12582 3o Cempleted
1059 225 : Discontinued
1056 287 37 Ceopleted
1075 193 3z Completed
1075 1ag 31 Completed
1076 7219 34 Completed
Sugral
1049 27 31 Completed
16E2 185 33 Completed
1057 177 32 Completed
1082 207 31 Completed
1053 230 32 Completed
10564 15 31 Conpleted
1055 134 37 Conpleted
1058 B9 32 Completed
1060 43 31 Completed
1068 93 31 Completed
1074 £3 33 Completed
1075 145 31 Completed
1075 194 39 Completed
1075 233 38 Corpleted
1075 272 37 Completed
1076 191 33 Completed

The abov: data allows for the following observations:

a) A total of two hundred forty-seven endoscories were performed; 33
endoscopies or 13% of total endoscopies were done after the pre
esteblished window.



ANDA 70-848
Page 4Z

the endoscopies were in the

The analysis reveals that 7/BB (8% of
cerafate arm, while 16/77 {(Z21%)

rlaceto arm, 10/82 (12%) were in the
were in the sucraifate arm.

b) 0f the thirty-three patients endnscoped after the pre-statsd
endoscory window twenty-nine pat:=nis completed the study. four were
discontinued. All discontinued were =1 anmd

e in the placebo arm (R=1 ol
carafate arm (N=3):; none in tne sucraliats arm. All compthe" rat
<

were healed. Flacebo had £/93 or 5%, carafate had 7/89 or 8%

svnraliate had 15/9) or 18%. The Ziiference between s Vs C ;:u.
¥y
2

- —N AR )
was p=i. G4c, two-s_ae=u.

nuzoe: oI sucralfate daropeutz, the differential dropout of
pa® ents with high risks, e. we Du’s at baseline and previcus
DU, the higher numerical c&i n the number of sucrallate
with lave endoscopies, chow el rined or indivaidualily, = irend
rs sucralfete over carafc .- Tnis appears not Lo have occurred oy
ither numerically eor statist:zzlliy. the analyses appear to coniIirm
the validity of the trend.

g DU Healing Resvlts

The scientific validity of results which are based on doubtful protection of

< . .. . . . . 4 N N .

clinding, discrepancies, incons:istiencies and uncertainties are at best

guesticnable. This reviewer will show the four week results filed by the

sponscr and the results achieved by the reviewer based on the ana “5is of the
C

x

nformetion provided by the sponsor. For a detailed statistica’ arormation
f the adjustments required for the intent-to-treat analysis ti= reader is
&t to Dr. Hugque’'s review »f this trial, pages 10-1! (Dr. M. Huque,

1 ¢f Bicmetrics).

7'y QA p-
[ 2]

D
e AR ey

Q
e

=
<
poe o

[ 3}

a. Four Week Healing Rate Based on Data Filed in August 16, 1983

In all my analysis, discontinued ,atients with no follrw-up endoscopy or
urhealed ulcers at discontinuation will be included as unhealed.
Ixceptions are placebo and sucralfate patient. 240,/1053 and 108/1055 who
had healed ulcers at discontinuation. This ecenario is based on the
marked imbalance in the number of dropouts between Biocraft sucralfate
and Marion Carafate. As mentioned, by day 26 of the study there were 17
dropouts in the sucralfate arm vs 7 in the carafate aru (19% vs 8%,
respectively). This marked imbalance in numbers included qualitative
imbalances in high risk factors for 11 of sucralfate vs 4 of carafate
were patients witi previous history of DU and 6 of sucralfate vs 0 of
carafate were patients with two DUs. In view of the imbalance in the
enrollment and discontinuation of the nigher risk 2 DU patients I will
aiso show the 4 week healing results of patients enrolled with 2 DUs.

My review of the patient tabulation list (Vol. 3, page 20, August * .,
19839 filing) revealed that the sponsor included sucralfate patient
#156/10668 as | led at week four. This paiient was discontinued at week
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Sour with no follow-up endoscopy tecause of 1“abzllty to tclerate
en<~ --rv . This patient was iater included as unhealed in the f:inal
-~ ... .: . database of July 5, 19%0. Thais reviewer believes that the
aclusion of this patient as realed may have been an oversilght in the
jata computation and will consider hin as untealed 12 all my ana ivses.
T will first sunmarize the date of August 16, 198%. However,
statistical p valiues will not be incliuded in this first analysis and
will te shown in the final resuits of July 5, 1890.
. The frllowing are tha healing results cf all randemized pallents as
Zil24 in tne original ANDA of August 13, 198C
Y] ~e
Placebo Sacralfate Carafate
Tcva. Fatients 8& a1 B85
13/83 38/91 39,/29
187 % 44%

. in its or.ginal ANDA, Eiocraf* filed 24 placebo, 7 carafate and O (zero)
sucral’ate patients aa enrolled with 2 DU. The following Table shows
+he healiing rates of patients enrolled with two DUs.

Reviewer Table 195
Four Week Healinz of Patiepts Bnrolled With Two Duodenal
Ulcers, as Fileﬁ v Biocraf* 41y August 15, 1989
Placebo Sucralfate Carafate

Total Patients 24

Healed Tot~l 3/24
Forment 13%

7

3/7
43%

0
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b. Four Week Healing as Filed by Bicoraft oo April 16, 1990 and

July &, 1990. The feollowing tatie shows the healing data
obtained from the filing of Amendment #0O.

pviewer Tabie 16

A

T oer b g Ty £ AT i=

intent~ro-Treat of ALl Randomized Pul
;
rY

by Riocrart on April 16,
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nformed us of changes in the 4 wk.
bo 133,1066 was changeu from

ron nhealed to unhealed wnile
neuied. These changes favored

Sipecraft on July 5, 189¢C

, tne sponscr
b

window. There w ate endosc

previous secticn.

declared unhealed patients who had
e -

h. endoscopiecs performed peyond the pre-stated

opies. 1 have comments on theam in a

1. The following table shows the healing rate of all randomized
patients as filed in the final amendment.

Reviewer's

Table 17

Four Week Intent-to-Treat Ana

lveis Baged on Data Filed by

rafr Ju 1990
Placebo Sucralfate Carafate

Total Patients 83 91 838

Healed/Total as

filed by Biocraftx 15 31 25

Percent 16% 34% 35%

* Healed with endoscopies beyond

the pre-established window

have been already included as unhealed.

2. The following Table shows the

healing rate of patients enrolled with

two DU, based on data filed by Biocraft on July 5, 1880.
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Four Week Healing <% Fatlients Earclled With Two DU gs
Filed by 2iczrast opn Julwv 5. 1990
Flacebo Sucraliate Carafate

Tcta., Patients 24 1 14

Discontinued 4 £ ©

Heaied,T-otal Z/24 3/15 A/14

Fercent 8% 20% 43%

c. n the supsection “a’ ¢I the section on 'concerns abcut
implementation of rardcomization...”, page 18 of tnis review i
listed five centers which had patterns of repetitive sequences.
Combined. these centers enrolled 160 patlen*s It is of interest
to ascess the possible impact that the disruption :n the
impiementazicn of randcmized code had on the healing rates in
these centers. The following table summerizes the results.

Reviewer Table 19

Four Week Healing Rate c¢f Centers 1052, 1055, 1059,

1066 and 1075 All Patients
Center Number Placebo Carafate Sucralfate

Pts
1052 45 1715 (7%) 3,15 (20%) 4715 (27%)

| 1055 27 0/9 (0% 2/8  (25%) 5710 (50%

1059 28 1/9 (10% 4/10 (40%) 4/8 (40%)
1066 25 1/9 (10%) | 3/8 (38% 2/8 (25%)
1075 35 2713 (15% 6,711 (55% 5711 (45%
All Five 160 5/55 (9% 18,/52(35%) 18/53(34%)
Centers

Centers 1053, 1060, 1J¢4 and 1076 enrolled 10 or more patients per

center. These centers had repetitive sequences but without a
definite pattern. The 4 week healing rate of these centers and
the healing rate of centers with low enrollment is showm in the

following table.
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B Reviewer Table 2 ¢

Four Week Healing in Centers 1053, 1060. 1064, 1076

and Centers with Low Enrollment. All Patients Included
Centers Fnrollment Placebo Carafate Sucralfate |
1083 20 1./77(14%) 3/6(50%) 1/7014%)
108¢ iz Z74050C% 1/74(025%) 1/34(25%)
1004 10 174(25%) 2.7°3087%) 2/3(87%)
10735 26 4./9(044%) o/B(T75%) 6/38(87%)
1074 T O/ 2(0%) 0/2(0%) 1./3¢33%°
1083 7 2/3087%) 0/Z2(0%) 0/2(0%)
1043 & 0/2(0%) 1/2(50%) 1/2(50%
1058 8 QL (0% 1/2(50% 0/2(0%)
10851 S O/ 2(0%) 0/100%) C/2(0%)
1084 4 0/100%) 1/2(50%) 0./1(0%)
10587 3 0./1(0%) 0/1(0%) 1/71(010C%)
1068 3 0/1(0%) Q/1(0%) 0/1(0%)
1067 2 1/1(100% C/1(0%)
10€1 1 1./1{100%)
1050 1 0/1(0%
Total 113 10/38(26%) :17/37(46%) 13/38(34%)

d. Comment
1. Inconsistencies.

a. In the detabase filed with the statistician reviewer, carafate
patient 187/1066 was included as havirz a second 2 cm ulcer at
weck four which made this patient wuealed. This patient was
included as healed at week four in the database filed to the
statistician reviewer on April 16 and July 5, 1990. The second
ulcer was not included in the database of July 5, 18380. No
explanation was given for this apparent discrepancy.

b. Patient 188/1066 was declared healed in the database of April
16, 1990 and unhealed in the database of July 5, 123C.

c. Patient 275/1075 had one ulcer at baseline in the April 16,
1930 database and two ulcers at baseline in the July 5, 1980.




4. The study protoccl required complete healing of DU to declare
a patient completed at Lhe week 4 endoscory. Patients 133/1050
(~arafate) and 203,1084 (sucraliate) completed the study at week 4

v ith unhealed uicers.
. kKesults

2 The week four results show equivalence between sucralf

€. 2 si i © value by Mantel Heenszel test
lfate vs piacepc = 0.017 and for carafate vs nlac
3. The 30% confidences 1interval for equivalence
+o B8%. This da*a was taken from Dr. Huque's sta

-

review, Page 1U, Analysis ®1.
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b. The results a;pezr 1o e <dr
lOSE, 1055, 1058, 1065 and 1G7
epetitive sequences. The pla
d tne difference petween su
~emaining centers the placebo rate is 2€% and the differen
weer, sucralfate and placebo is B%. In the aforementioned 5
nters tno healing rate of carafate is 34% and the heallng rate
SUCFdl;RLQ 1s 1% lower. In the remaining centers carafate
ients had a 1.2V -aling rate than sucralta*e. Since the
enters had eac‘ rts of 25 patients or more, it is fair
compars their h rate to centers with no zero cells and
1rollment of lO or more. A mong the remaining 15 centers, centers
10680, 1064 and 1078 rad eazch enrollments of 10 or more
a 1ents and combined for a total of 63 patients. Tn thes.
centers the placebo healing rate is 8,24 (33%), the carafate rate
is 12/21 (57%) and the sucralfate rate 1s 10/20 (43%),
contrastingly different from the 5 centers healing rate and in the
opinion of this reviewer closer to expected results with an
approved antiulcer drug. This marked differences between groups
of major centers suggcst a very atypical patient populacion in
those 5 centers and appear tc indicate that the patterns o1
repetitive sequences found in these centers may have impacted on
the final healing results.
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c. Of concern to this reviewer iz the very poor response of the
study population to the approved carafate tablets. If we draw an
historical ccmparison between the four weel Laratfate healing rate
of this trial and the four week healing rate of the two trials
which served as the vasis for the carafate approval, we find that
this ¢rial’s 39% healing rate is m2rkedly lower than the 75%
healing rate shov“ in the McHardy triel and 92% healing rate
achieved in the Hollander trial (see this MO review of NDA 19,723,
Page 3, Jan. 12, 1390). This unusual response to an approved and
marketed antiulcer drug further gquestions the type of population
used in this study.

d. In the subset of patients ertecred with two duodenal ulcers,
sucralfate was not equivalint to carafate in the comparison to
placebo. Two sided, the difference between sucralfate vs placebo
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13 p=0.354 or not sigrnificant while the difference between
carafate vs placebo 15 p:0.034. The 90% confidence interval ia
1 2 ~

the difference sucral fate is between -C00 to 1TX

ot

¥ B
(tn s latter analysiz was taken frcm [r M. Hugue ¢ review, page

2y

Eight Disceontinuations. Zndoscopv Violations

~ 3

d cenfir: the four week results. The 21
relev & .n this case pecause the four we=k

low healing rate. Tne results sacwn., however,

e for the eight weeks enucscory as welil

a. Discont:nuatrions: GLontrary to the I

n ir ued between davs 1-30 inere wer
inued between day 31 and the end of
‘ rast 10 the eighteen sucralifate patie
petween days 1-30, only one sucralfate patient w
petween aday 31 to the end of the trial. The 1
of patients and the reasons for the dropouts.

b2 £l

(o)

tated a= the reason for discontinuation
s, poasibly related to study med. which

tiocn” (July 5, 1990 tabulation list, Veo. 2,

» status at termination was healed. My review
of the CRF indicates .his 4iy male was entered with a 0.6 cm DU
and severe day and nighttime abdominal pain. t week four the
patient had a 3 mm e~csion and no adverse reaction. The patient
weeks 2 and 4 diaries show no abdominal pain until either the
rrevious or the samne day of the endoscopy. Six days later the
pacient snowed LIAR and epigastric tenderneas and a high white
count. Page 30, Vol. 1 of the original filing had the diagnos
after hospitalization: acute enteritis with vomiting end
diarrhea. Apperently, this patient developed an infectious
condition, but not related to the study medication.

234/1075. The sponsor stated as the reason for discontinuation
"adverse reaction to study medication” (July 5 tabulation list,
page 2536). The patient was included as unhealed. My review of
the CRF indicates this 38y male was entered with a 0.8 cm DU; at
week 4 had same ulcer size. Dropped at week 6. The patient had
heme + stools; the PI did a rectal digital exam and considered as
differential diagnosis fissure vs hemorrhoids. An endcscopy done
at the time of discontinuation shotied that the DU was healed with
remaining erosive ducdenitis. As in the previous case, this
pratient did not have a reaction to the study medication. It is
unclear to this reviewer the reason for dropping this patient
from the study.

271/1075. Treatment failure. DU increased in size with the
appearance of a second ulcer.



ANDA 70-848
Page 49

[y

By zale, entered wizn & 1 co DU At the

ane 4L Cays later. tne DU was recduced o
Thne pa“tient was considered as izst to follow-up
unhealied
2EL,/1055 Entered with a 0.7 con DU. At week four the PI wrcte
that the patient took the study medication for only five days and
nad taken 8§ 1/2 Acdv.l per day Ior ten cconsecuiive deys prior to
Tl R appoxn:ment The patient was continued in the study.
The follow-up endoscopy, done 35 days afte“ vaseline, showed
healing of DU with no ulcer bu: ‘ercsions”. The final PI
evaluation svated she was drorzed beceuse she was not compliant.
The Fl considered the ulcer "nealed with two erosions”. The
sronsor stated as the reason for the drop out that she was “"unable
to keep appointments’. It is cbvious to this reviewer that the
intake of Advil may have hampered the time cf this patient’s ulcer
healing. As with previous patients, it 1s unclear the locaticn of

tne erosions, but tre fact that the PI considered the ulcer healed
makes me believe they were not .ccated at the site of the original
ulcer. Her status was considered as unhealed by the sponsor.

286/1959. Entered with a 0.9 cw DU and erosions. Week four
endoscopy showed “moderate ducdenitis with ercsions; healing of

zleer”. Patient was dropped 45 days later by not returning to the
appointment. The PI wrote in the final global evaluation the
following: “Ulcer had healed at four weeks with only res=idual

erosions”. Included as unhealed.

r"\mm Ante.

My observations are the fcllowing:

[y

0f the total 53 discontinuations, only 19% occurred in the last four
weeks .

2. Only 1 sucralfate patient was discontinued after the tour week endoscopy
corpared to 18 sucralfate patients dropred before that period.



58 day. The

Pieme Wees Frdesoonv Window Viclations

ey PATIENT ENDOSCOFY DAY DISPOIITIO
2lacebo
1045 2 S8 23
llad o7 &1) a1
12I2 a9 £2 1eq
1053 60 3] aled
TuBh 65 £3 Unhealed
1285 7. &0 Unhealead
10€8 190 £2 Healed
10TE 1492 &0 Unhealed
1075 1335 67 Unnealeq
1075 187 €3 Unhealed
1078 102 62 Unnealed
1078 282 61 Unhealed
Carafat
1051 122 61 Unhealed
1082 101 66 Healed
1032 176 61 Healed
1052 182 72 Healed
1052 186 62 Unhealed
1053 58 61 Unnealed
1063 il 63 Unhealed

6z Unhealed

—
(@]
Q
o
-
w
(85}

Sucralfate
1052 1138 €2 Healed
1052 130 73 Healed

1052 168 61 Healed
1052 177 €0 Healed
1052 184 64 Healed
1060 43 62 Healed
1075 38 60 Urhealed
1075 145 61 Unhealed
1075 233 60 . Unnealed
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o. Ceomments:
1 endoscopy violaticns., 4lk (12/09}
were in the carafate ara and 31%
3 Follswin the iteria used
-ons wWill
Revieyer Tapie 20
Tizht Weelk Healing Rate ol Total Tatients Eprolies
Flacebs Sucraliate caraZate
Nuzner of Fatients 53 91 83
.
Nuzber Healed 37 52 52

healed with window viclations;

»58 gavs (unhealed by reviewer) 2 6 3

Healed after correcticn 35 48 43

Parcent Healed 38% 51% 55%

1 The difference between sucralfate and placebo, 13%, is not significant:
p=0.102.

2. The difference between carafate and placebo, 17%, is significant:
p=0.026.

3. As regard to an eight healing superiority over a placebo control,

Bioccraft sucralfate and Marion s sucralfate are not equivalent.

4. Compared to each other, the eight week healing rate show no difference.
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1\'1: R S SR o T Moy~ :;_41»7(”- Louvrs ol
[me following 12 a brier gescriptive 11st o @y Comments and analyses.
i Cibbe o of tne Trial
4. Randemizallion
sponasr had a prospective randomication code numpered from
The randomization coce nal blocke with the three
ments A=placebe, Broarafave and Cssuecralfate in 2l
rnt random s2quences. (e2niers wero numbered frcm £3 and
-76. Biocraft intorme? that 1t shipred to most © arec
a s containing six consecutively numbered azsignmen or two
amasesytive bBIQTKS per package. ”he study protocol reguested to
anter petwesn 9 and 24 patient: per center (page 4 of this
rayiew’
~ . Conaecutively mubered assignments were not matched n
consecutively aumbered centers insiead, ceniers receiv
arc.irarily selected blocks incomplete blocks cumbined T
romplete blocks, disrupted and incomplete blocks shipped by the
sponaor or another center plus conszcutive numbered assigrments
were reversed or disrupted either prior tc shipment or at the
centers. In centers 1C5Z. 1053, 1053, 109% and 1075 the
arvangemants of selected blocks resulted in a pattern cof
repetitive sequences. These D centers enrolled from 25—
patients per center for a total of 160 patients. In center 1082
+re firet tlock of the three packages started with the seguence
ACE. As a consequence of reversal of two consecutive numbers, the
“irst block of three other packages started with the sequence ABC
and as a consequence 7/8 ack ages started with the same 1initial
assignment Azplacebo. Center 1055 received two consecutive
packages with the same sequence - CAB, a package coumbining
complete and incomplete blocks and a block from ancther PI.  The
PI =f this center disrupted the order of several vackages In
center 1059 3/5 consecutive packages had two identical
sequences/package, e.g., CBA-CBA or BAC- BAC. In this center, the
first assignment of twc consecutive blocks was always repeated,
e.g., C..-C... Center 1066 reczived 3/4 completed «n"kagns with
the same initial sequence-CBA. Center 1075 received th
consecutive packages with the same initial sequences= %CB an
another three started with the same initial sequence=CAR. Tn one
package the initial sequenr<-CAR was ohtained by disrupting the
randomized seguence of the block.
. Elindin
1. Carafate tablets are pink and are stamped in cne of the

surfaces.
the smocth yellow colored sucralfate and placebo

I

he color and stamp are dist:nguishable features from
tablets.



© The sucralfate tanletl are composed of sucraliate L.
The placebo tablets are composed <L @ im0t
This compy 2310100 mikes
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reguent comounication betwesn
I cisions on patient discontinuatio:,

- d
Z d Pis for ce
endoscopies on discontinued patients and testing of serum aluminum
levels Sucralfate patient 70,1055 was discontinued at the

request of Sucralfate patient 49/1066 was
discontinied and <re endoscopy at discontinuation was canceled per

Riocraft arbitrarily selected patients fcr serum
aluminum level. The large majority selected were patiesnts in the
blinded placebe and sucralfate arms. This reviewer countei 71%
(86/52) of placebo tested, 62% (56/91) of sucralfate tested and
only 16% (18/89) of carafate tested. The difference between s vs
¢ and p vs ¢ has a p value of less than J.001. Between scheduled
and unscheduled this reviewer counted for placebo 146 visits, for
sucralfate 153 visits and for carafate only 48 visits. Patient
151/1056 was discontinued by because of an :luminum
jevel of B2 mcg/L. There were several sucralfate patients with
high aluminum levels; one carafate patient had levels above 100
meg avd 200 mecg. These patients were not discontinued from the
trial.

6. Tne aponsor changed, post-study, rost-FLA filing, after the
blind had been broken, tne healing status nf a number of patients.

Dincontinuations; Week Four.

1. Number and Chronology of Diacontinuations. There were a total
of 53 patients discontinued from the trial or 19% of the total

enrollment (53/273). A tctal of 42 patients or 18% (43/273) wer
discontinued during the first 30 deys of the trial. A total of

38
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d.

sntinued belore the endﬂscﬁp" window {day 1-20)
for 14% {38/C073) or the mageority of

There wers S:gnlrzcantly. p=2. 047, more

19% than carafate, 7782 (8%) patients dropred
1 {day 1

! revicus HiSIOry =
r 5% (5L/53 S/59) carafate and 2%
s a te patie ~illed with a positive history of
. During day 1-30 more sucralfate patients with this risk

factor, N=11, than carafate, N=i, were dropped Irom the irilzl,
sncreas:ng the difference between the two active arms Irom SW at
caselins U (A a di ple tne carzlate arm
had a ¢ va 4.
4. Diszon o DU et Zaseline. From the
first lel L #4 1 , Biloecrait filed
four different numbﬁ"s ior errcllment of patients with two DUs;
August 16, 1989 = 31 (P=24, C=7, 8=0;. ilarcn O, 18990 = 62 (7=27,
Cz15, £=20). April 30, 1990 = 52 (P=23, C=14, &=1%). August 8,
1980 = 53 (P=24, C=14, 5=15). This <¢rial had 19% cTf patientis

enrolled with two DUs (53,273). Placebo had 26% (24/593), carafate
had 16% (14/89) and sucralfate had 16% (15/91). By day 25 of the
trial 4 placebo, O carafate and 6 sucralfate patients with two DUs
had been discontinued from the trial. Two of the four placebo vs
0/6 sucralfate patients dropped had f/u endoscopy. By day 30
there were 22 placebo, 14 carafate and 9 sucralfate patients witn
wws Dz, The difference between p vs s has a p value of 0.042.

5. Review of CRFs From Discontinued Patients. The CRFs examined
are, in their majority, incomplete. The baseline endoscopy report
and risk factors of sucralfate patient 70/1055 are missing from
the CRF. Several progress report notes from Pls are incomplete.
Discontinued placebo patients 132/1052 and 164/1052 had
medications dispensed 72 hours after the baseline endoscopy. The
study protocol pre-stated 48 hours as the maximum allotted time
limit to atart patients on study medications.

Window Violaticns. A total of 247 four week endoscopies were

periormed. ThirtY’three endoscories were performed after day 30 cof the

trial;

8% (7/28) in tha placebo, 12% (10/8’) in the carafate and 21%

(15/77) in the suc“alfate arm. Twenty-nine of these petients completed
the trial: 6 placebo, 7 carafate and 16 sucralfate. All finished
nealed. Including all patients, the difference between sucralfate
(16/91) vs placebo (6/33) is significant (p=C.046).
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v the healinr, rates of the five
1068 and 1075) with a pattern of repetitive
the 4 week heanling rate Ior placebo
18/52 (35%) and for sucralfate = 18/53
tween 5 vs p is 25% and caraiate i3 1% superior
. @ remaining 15 centers (N=113) the 4 week healing
5 = 10/38 (26%), for carafate = 17/37 (45%) and for
/38 (34%). In these 15 centers the difference s vs p =
2% and carafate is 12% superior than sucralfate. The difference is more
contrasting if a comparison 3¢ wade between the five centers and centers
with no zero cells and enrollment of 10 or more patients each. Centers
1053. 1060, 1064 and 1076 combined for a total of 68 patients. In these
centers the healing raie for placebo = B/24 (33%) for carafate = 12/21
{57%) and for sucralfate = 10/23 (43%).
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b. Week Eight

t week eight endcscopy placebo healed in 35/93 (38%), carafate lealed
in 49/89 (53%) and sucralfate healed in 46/91 (51%) of endoscoped
patients. The difference between 8 vs p is not significant (p=0.102);
the difference between ¢ vs p is significant (0.026).

VIII. Rescromencation for Repulatory Action

A bt

reviewss 5111l follow the medical review guidelines iacluded in the FDA
Manua. Guide, BD 4831.1, August 14, 1980.

The four week results of this single trial show ec.dvalence between the
sponsor’s sucralfate and the marketed carafate. However, there are two
important reasons which hamper a recommendation of approvable, at this time.
These reasons are the following:
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+ Conduct of the Trial., The conduct of this trial was such that it
does not allow to conclude that bias was minimized. Although there was
a prospective randomizaticn code, the sponsor did not izplement the
randcmi=ation code in an orderly fashisn. Centers received arpitrarily
selected blocks, incczplete blocks mixed with complete blocks, c's"upted
sequences of blocks 1inserted with compl te b..cks pius the ract that in
many occasions consecutive mumbered s::‘ﬁme“ts were reversed or
disrupted by the sponsor or centers. Th:s allowed for the cres
patterns with repetilive sequences in the five centers witn n-gner
enrnllmens. The bl :“:'nﬂ was not properly protected for the Izllowing
iomization code was unblinded and sever:.

reascns: a. 1he rand

coordinators, monitcrs and observers had access to the code. 2.

tonitors were in fregquent contact with PITs for aluminum levels and £
clir.cal decisions whnich led to the discontinuation cof patiente,
in=arference in performing endoscopies and treatments. c. Caralate
tapiets are stamped and have a distinguishable pink coler which do not
alliow for blinding d. The randcrization in blocks of three which
inciuded the three assignments/block was a poor choice because it
2llowed for permeating the code if either placeto or sucralfzic bacame
unblinded, e.g. by an adverse reaction. e. This feeble blocr.ng was
compound=d by the use of almost v the placebo tavlsts which
may have made them disztinguishable by tnel‘ swester taste. The
inadequate implementation ¢f the randomization code and the lack of
btlin. .ng protecticn may have led to different healing rates beiween the
‘Lvo ~enters with defined patterns of seguences and other centers, o
impalances the proportion of discontinuations, to a higher number of

in
disscntinuations at week four, to imbalances in the discontinuation of
poo* rigk factors for DU healing, to endoscopy window violations and to
imbalances in these window violations. My review indicates that these

rparent irregularities favored the sponsor’s drug. At this time and
bas~d on my information, I cannot conclude that this was an adequate and
well controlled trial.

This revicwer is reuesting to the Director of the Division of
Gastrc:atestinal anc Coagulation Drug Products and to the Division of
Scientific Investigations t> initiate an in-depth investigation on this
trial s coxduct. This reviewer 1 aquests tc Scientific Investigations to
inquire those individuals responsible for the coordination and
implementation of shipment of packazes with patient assignments so to
assess who was in charge of selecting blocks for shipments and what was
the rationale used in the selections; to inguire from coordinators,
monitors and statistician who had access tc the unblinded randomization
code or to the code breaker about their knowledge of patient assignments
and frequency of contact with PIs. It is of particular relevance to
inquire the PI's of the five centers which had patterns of repetitive
gequences as well as other Pls, e.g., from centers 1074, 1066, 1054,
051 about their knowledge of patient sequences, about the instructions
given to them by the sponsor prior or during the trial, about the
protocol and randomization code and about the requirement to contact
monitors from or Biocraft regarding decisions on
discontinuations, endoscopies and serum aluminum levels. The Pl°s
should be questioned as of how often were these contacts and who were
the monitnrs they were supposed to contact. It is of further relevance
to inquire the PI s about patient reaponses to ingesticn of tne yellow
tablets and to possible differences in taste between tablets. 1L would
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also be advisable to reviaw the CRF’s of a few completed patients
enrolled with two DUs, e.g. patients 0145, 0230 from center 1375,
patient 059 from center 1C53, patlent 241 from center 1059 ang 283 from
enter 1078: this in view of the discrepancies in the nucoer of pavtienta
! ~A A N \
t d i

e recommendatlion of this reviewer that any decision abouz
ility be pend-nz on the results and analysis of this in-depth
gation conducted oy the Cffice of Compliance.

cal Cignificance. Tre results cf this trial show an nusually
cy which is not in accordance with healing rates by an active
julcer medicaticn. Based on the results of this single trial, a
ient receiving a fulL uhnrapeutzi dose of Biocraft s sucralfate plus
ew antacids tablets would be expected to have a 34% chance ¢f having
ne DU healed after one month o‘ treatment and a 51% chance oI having iv
al ed after o monuns of treatment. Similarly, this trial’s very low
the a*p“ ved and marketed carafate dces not
mpare to the %‘ah eff::acy achieved in the McHardy and Hellander
1s (75% and 52%) and U.S. trials which were the basis for *he
oval of this antiulcer medication. It is pessible that the low
hea;zng rates obtained in the carafate arm might have been in garm due
to the rigorour intent-to-treat analysis used by us, the reviewers.
However. the four week dropout in the carafate arm, 1C% was the lowest
nf the three treatment arms. The inclusion of the evaluabie subset
increases the healing rate to only 44% (35/80), still markedly lower
than 4 week healing rates achieved in previous trials with the use of
caraxaue tablets. Fecr instance, the inciusion of all randomized
patients in the McHardy and Hollander trials results in healing rates of
7lm (B2/116) and 77% (27/35), respect.vely. The table shown below
rerresents a review of the english literature and lists healing rates of
most of DU trials conducted with carafate tablets up to 1983. This
Table 1 is part of the report by Lam S5.E., Implications of sucralfate-
induced ulcer healing and relapse. The American J. of Medicine,
86(3uppl.6A):122-125, 1989. The table’s DU healing rates as pertains to
carafate tablets correspond t7 ref rences 2-10. Reference 11 represent
healing rates with carafate suspension, which is a different preparation
of carafate. Reference 11 alludes to the report by Martin F.
Multicenter study group. Sucralfate suspension 1 g four times per day
in the szhor: treatment cof active duodenal ulcer, The American J. of
Medicine, B6(suppl. 64):104-107, 1989. References 6 and 8 allude to the
U.5. McHardy and Hollander trials. The percentages of the table
represent four week results with the exception of reference 3 which
alludes to six week DU results in a South African population (Moshal
M.G., Sucralfate in the treatment of of ducdenal ulcers: a double-blind
endoscopically controlled trial. South African Med J., 57:742-744,
1980).
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PTABLE!

! THicacy Studies of Sucraitate in Duadenal Uicer
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is reviewer recommends .0 assess the low healing rates achieved in
is trial and its questionable clinica. significance in any future
decision of approvability of this generic sucralfate.

123/237 i

Robert Prizont, M.D.
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ror T
Bartan MY B ologg
iﬁves?ifutAun Branct “{prn,%ﬁ;
ROCID L2202
Crug Administration
disn ¥Place
, Maryland 208355
SUSJSEZT: ANDA 70-343
Sucralfate Tablevs, 1 gran
Biocraft Labeorzt.ries
Dear o, Zarton

Reference is made to ycur telerphone call on October 20,
1532, reguesting additional data concerning the order of patient
erntry into study #8619, "A Comparison cf the Effectiveness and
Cafetw of Seneric Sucralfate in the Treatment of Duodenal Ulcer
Tiseas2.,"

Due to the initially limited supply of active ingredient,
Ziccraft was able to manufacture and package enough study
medication for 303 patients. The medication was packaged in
indiv:dZual patient packs which were numbered consecutively.
3ecause of the limited number of patient packs and because the
cacks were randcmized in blocks of three, each investigator's
1nitizl drug shipment contained enough drug for six patlents (six
catient packs). Therefore, as shown in Attachment 1, patient
rumpers run in groups of six across the first drug shipment to
most of the investigators. Attachment 1 also lists the patient
racks each investigator was shipped, where they were shipped from
and which ones were used.

When an’ nvestigator needed mcre study drug, an
additional block of six patient packs was shipped from Blocraft.
if a site did not use all of the patients packs it was shipped,
wder was sant back to Uiccraft for redistribution cr

! g,‘c..).

cent directly to another site that required additional drug. The
unused patient packs from an criginal block cof six were
redistributed as a unit, e.g. if two packs were used out of six,
the remaining four packs were redistributed as a block. This
method of redistribution was reviewed and approved by the study
ctatistician who determined that the procedure would not affect
the overall study randomization scheme.

TN N T e

vz T )



S m ey eits b et e .

AL LIl AL o
RYTACHAEND ) EPTACHRENT 2 —

(8] Isl)
[ERVE I P o ,'
SR B oo
m @ — . 1 D
ISRV TR BN Y 17 ] ot
[oRR L AN I ol T o i [Ehe]
=g o ] I 0o
e oV (W] e O~ 3y
ooy ~ L e e e 1]
PR R B B o 023
0, (O =1 Q.0 o o by
ol a 4 el = oA o]
Y4~ L MmN O [N T Y]
(o I | I o ~ Q0 0 -
oOoT O @ [ U .o
Mo WU T 8] &3 -
[ O Y, o o
T3 O 1, O jo BRI T} ) 1) ~4
Hon U R, ) O 52 i ]
s} oS e R S ~a U ¥
oy (1o [ SR W R W] oo ) o
~ L3 Wi vy e o0, E %)
MU0 O N b 0 [o4
(ORI CAF ) [ B S ] Sa.4 33 — 3
40 TI 8 0 L —~{ ﬂS
U0 WG K~ go BN ] v}
OmM B QO mea 0 U - 8] /
o4t U R T %~ 42
O 0 +H o acr \l}
[ O | I e IO IR ~ o, 0
o] [SERL N el e | U o o]
e 20 L~ 0 0 [N eRPs ]
LI b D Q el o o~y
[ORRY NS TounmQ oo on
O W U -t WG]
[ E ) NS S S O bt N Ui
ol BN t A 1 T4 4 o
LTono 3! Wi O
/ 3 T e 4
[ m Pl
| v oo L1
{2 et =r at
G oo o1
' Gr 43 o
44 AT S o
3 >
4} n oon «
i) 3 LT . s
L o 0y
R a Q) s o
= - £200 30 oy o>
M H [SERTE Y ] 3
- at (& NG 17
3y n
4 01
oo % ¥} e
0 e
IR o
MG £ : 4
roof oy .k B -
I 4 . ‘-
o .




S
ATTACIMENT




Y ._l
Biccrafy 001-006
Blocraf« 115-120
Bi raf: 127-132
Riografe 163-1638
2i afs 175-280
Dizorats 181-126
Blocrats 189-204
Rilocrats 205-215
to Bioorafc 208-~2158
Ziccrafc c07~012
Bicecrass 1u3~108
103-104
o Zlocraft 106-108
Biocraft tc 106-108
31ocraft 013-018
17-C18
Biocrafs 01%-024
to Blocrafs 012-024
Biocraft: 025-030
Biocraft 231-036
Biocraft 241-246
Biocrafu 265-270
Biocrafs 208-216
oo Booemraf 285~2R8
Biocraft 236~300
Biocraft 286-288
Biocraft 211-213
103-104
284-285

FTS. DATE
ENROLLZD  SHIPPED
001-005 04,28/88
115-120 07/06/88
127-13z 07/21/88
163-163 10/12/88
175-130 10,/18/88
181~136 10/20/88
199~204 10/25,/88
205-207 10/27/88
— 01,,19/89
007-012 05/03/88
105 06,/29/88
- 03/14/89
- £2,/09/89
- 02/23/89
013-016 05,/03/88
- 03,/28/89
.- 05/03/88
-- 05/12/88
025-030 05/03/88
031-036 05/03/88
241-246 11/21/88
265~270 12/30/88
-- 01/19/49
- 02/07/89
288300 UZ/17/5%
286-288 03/03/89
211-213 03/09/89
103 03/14/89

03/23/89

Z WDV

P ]
vy

~A—4-0“M|‘-»“Cnﬁ~'~>—-‘ e



L %27 7 {PWPS P,

STUDY MIDTCZATION PTS.
SHIDPDUD FROM oL ENRCLLED
Biocraft ~=
T YLiooranh e
Bizccrafs vz N
Biocraf« 042-048 043-04¢8
2ES-264 252-2464
017-3138 -
Slografss 045~054 Cav-~G54
Dicgcrast 151~1%58 131-156
Biocrafs 187-122 137-182
Blogrars: 253-258 LE2~-2E88
: to Biocrafs 208-216 —~
Blocraft 214-216 214
3locrafs 055-060 085-060
Biccrafs 169-174 168~174
Bigcradts 225~-240 235~240
to Bloccraft 079-~-084 -
Biccrafe 079-084 079-080C
Bioccrafs 061-072 061-072
277-282 277-282
¢ Biocraf: 106-108 -
> Bliocratt 134-138 -
Biocraf~ 106~108 106-~108
157-159 1587
134~138 134-128
Biocraft 073-078 073-074
to Biocraft 075-078 -
Fiocraft to 075-078 ~--
Bioorafc 76~-084 -
to Blocraft 079-084 -~
Bioccraft to 073-084 -

DATZ

SHIPDED

5/0A/88
1C,/ 24,88
DY/35,/8¢

05/11/88
02,03/8¢9
n3/28,/8a

05,18/88
08/30/88
10/25/85
12,/08/88
61,/19/89
04/19/89

05/13/88
10/18/88
11,/08/83
12/12/88
02/06/8°

05/19/88
02/03/89
02/09/89
0209/89
©2/23/89
03/09/89
03/10/89

05/24/88
02/09/89
02/23/89

05/24/88
12/12/88
02/06/89
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101-102
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133 133
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139-144
283-288
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ENROLLED

109-~114
301-303

098

121-125

139-144
283

05/25/88
02/19/38
J93,/09/89
02/27/89

05/12/88
05/26/,88

03,/16,89

06/05/88
04/07/89

06/13/8

02/22/89
03/21/89
04/14,/89

06/29/88
02/17/89
02/22/89
23/21/89

07/20/88
12/15/88
01/12/89
02/03/89
02/03/89
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3ilccrafs
-~
i)
Zloccrass
Blocrass
ca
Biccrafs
Blocrafs
bl
T2
3ipcraft

Blocraft

Bioccras«

to
[N
Q
A
ju
i
'

w
t b
00
4]
Y]
Y
o

145-150
193-1¢98
037-042
223-234
271-276
037-042
275-078
285-297
275-078

i60-162
208-210
101~-102

1

i
L
1e]
oe]

[T QNN
w U
|

b b

229-224
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g37-042
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Q7E-076

160-152
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08,/29/88
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11,08/88
01/12/89
01/30/89
02/09/89
02,/14/89
02,/23/89

11/07/88
12/02/88
01/1%/89
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raft Laboratories, Inc.

Page & of 8 Pages
July 5, 1990

Response b ] 4
e randomization list for tre drug codes were produced by
who packaged and labeled the clipnical supplies

far this study.
eavelope containing the blinded code was maintained in a secure Document

upon receipt from Almedica on May 7, 1988.
had access to the blinded code in

it was necessary tc break the blind for a patient with a serious adverse

Contrel area at

case
eveat. However, the blind was never broken at for any patient
during the coaduct of the study.

Cn July 10, 1989 upon completion of the study and after emsuring that the database
nad beeu locked with a timed and dated disketrte, the sealed, tamper—evident
envelope containing the blinded randomization list for Protocol 8619 was opened
ia the presence of two directors. Bjocraft sent a facsimile
*9 oo July 10, 1989 to verify the code sent from

-0craft also retained a copy of the randomization code. Nicholas Maselli,
Assistant Director of Regulatory Affairs at Biocraft, approved the randeaization
code cu March 1, 1988. This approval was returnmed to Biocraft received
the blinded ccde bLreaker from Almedica on May 5, 1988. Eiocraft seat the
randomization code to statistical comsultant, on April 6, 1988.
The randomization code and code breaker were kept locked in Nicho.as Maselli's
oifice throughour the conduct of the amalysis. All 273 patients completed the
Study before the blind was brokes.

A complete 1.st of persons who had access to the treatmentr codes is listed below:
At the tige of enrollment.:
WBlocrafy Laboratories, Inc.:

Nicholas Maselli, Assistant Director of Regulatory Affairs
Debi Parker, Regulatory Submissions Coordinator

e e e

Y A%, T a-m-tw.m"—f

Jorre oA

&

S YT

T

-



craft Laboratories. Inc.
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Page 7 of 8 Pages
July 5, 1990

Lo

vl

ke

fouring the study:

$Biocraic Labcratsries, Iac.:
Nicholas Maselli, Assistant Director of Regulatory Affairs
4 Debi Parker, Regulatory Submissions Coordinator

ter last patient completed the trial:

i:craf: Laboratories, Inc.:
bizholas Yaselli, Assistant Director of Regulatory Affairs
ebl Parker, Regulatory Submissions Coordinator



raft Laboratories, Inc.

Page 8 of 8 Pages
July 5, 1990

1 lavestigators were notified September 11, 1989 of each patient's treatment
oup.

you have any questions concerning this submission, please contact me at
1-703-3400.

ank you.
Sincerely,

BIOCRAFT LABORATORIES, INC.

.@é.-(‘t /&ué, > /57,/

Nicholas Maselll
Assistant Director of
Regulatory Affairs
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Phons. 201-703-0400

Far: 201-787.9481
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Our Reference
ANDA 70-£48

Dear :@zafi:

Reference is made to my telephone conversation of July
1, 1991 with Mr. Harvey CGreenberg of the 0ffice of
Generic Drugs regarding subnission of the following
information and samples to our Abbreviated New Drug
Application for gsucralfate Tablets, 1 Gram. Enclosed
please find the following:

1. Fermula card for Lot 12715 which is the test
preduct uced in our clinical biceguivalence study.

2. Samples of two patient packs utilized in the
clinical biocequivalence study as follows:

a. Patient pack #18 which was shipped to
to from Biocraft on May 3, 1988 and
then shipped from
cn March 28, 1989.

b. Patient pack #284 which was shipped to
from Biocraft on February 7,
1989 and then shipped from to
on March 23, 1989.

{(continued) BN et



Biocraft Laboratories. Inc.

TO: staff

Page Two of Three Pages

RE: ANDA 70-848

We chose to send these patient packs which were not dispensed to

a patient so that you will be able t

part tear-off label as described on
clinical protocol number 8619.

o see the double-blind tweo
Page 7 Section B of our

If we were to send a patient pack

which was dispensed to a patient who consequently discontinued

rcm the study,
the blinding informatlon)

the tear-cff portion of the label
would have been detached and affixed to

(which includes

the patient’s case report form as ner our protocol.

Fatient
evident seal which is still intact.
tamper evident seal (which may have
However the study drugs were unused
this patient pack. Upon
pack was sealed (taped), initialed,

pack 284 has never been opened as evidenced by the tamper

Patient pack 18 has a broken
occurred during shipment).

as ascertained by the CRA who
reconcilia*ion, this patient
and dated by the CRA, at the

study site, prior to shipment back to Biocraft.

The following patient packs in
shipped to investigato~ to be

L

guestion were randomized and
dispensed to the patients.

However, the investiga.ors that received these patient packs

never enrclled
were never used.

enough patients,
They are as relaved by Harvey Greenberg:

thus these patient packs

Fatient ARM

#22 Sucralfate Tablets, 1 gram Lot #12715
#23 Carafate Tablets, 1 gram Lot N7257
#24 Placebo Tablets, 1 gram Lot X1715
#81 Carafate Tablets, 1 gram Lot N7257
#82 Placebo Tablets, 1 gram Lot X1715
#83 Carafate Tablets, 1 gram Lot X7257
#84 Sucralfate Tablets, 1 gram Lot 12715
#99 Sucralfate Tablets, 1 gram Lot 12715
#100 Carafate Tablets, 1 gram Lot N7257
#104 Sucralfate Tablets, 1 gram Lot 12715
#215 Sucralfate Tablets, 1 gram Lot 12715
#216 Carafate Tablets, 1 gram Lot N7257

A copy of the relevant pages of our "code breaker" is also
attached, identifying the drugs in each patient pack in

question. Additionally,

we have also enclosed a copy of our

randomization code which allows you to view the complete

randomization of the study.

P 2

note that our patient numbers were determined

¢ .ording to which patient pack the patient received, and
thus were not always assigned a consecutive patient number.

{(continued)



Biocraft Laboratories, Inc.

Pege Three of Three Pages
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RE: ANDA 70-848

‘on, our submission of November 3, 1989 to Dr. Bette

the Clinical Investigation Branch explains in detail,
T of study medication %o each investigator, where they
ipped from and which ones were used. It also contalned a
1sting cf all patients enrolled in the study and a
patient packs which were not used in the study
2
a

In addizt:i
Barton, <
“he snhigno
were sh

numeric

b1
IO o

o]

0 Q¢
[ =3

»
,

T bh
IS I B
LN T

of Nov. 3, 1989 correspondence). We would like to
this list of patient packs not used in the study
the list relayed to us over the telephone by Harvey
We have enclosed a copy of our November 3, 1989
for your review.
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If yocu have any gquastions or reguire additional information,
please do not hesizate to contact me.

Sincerely,

BIOCCRAFT LABCRATORIES, INC.

Debi Parker ’
Regulatory Juomissions Coordinator

DP/ag

Enclosure
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TBLEXAL EXPRESS

Focd and Drug Administration ™

Office of Genaric Drugs

Center for Drug Evaluation and Research
Metro Park Norza ¢2

Document Conerol Reom #150

HD-600

7300 Standisgh Place

Rockville, Mary.and 20885

‘Our Refersnce;
ANDA 70-848

Deazr Htalf:

Iz responae s Harﬁay Greenbarg’s quastions during cur tealaphone
conversation of soday regardiag our Sucralfate Tatlets, ! Gram
Clinical Bissquivalanca Etudy, please be informsd of the following:

1. Thers was only Sne randomizetien of tha. study drug.
The fandemigaction code was subnitted in our correspondencs
dated July 18, 1993, Tha 'pagss of the "codebreakse!' whigh
dccompanied ‘our previocusly submicted samples, ars the
same randomizatien, ‘

2. We did a0t conduet an isterin analysis of the data.
The randemtratisn code vas pot brokan until tha last
patienr had completed the study, Thersfora, an interim
analysis of thae.data, whether for statiarcical, safety
or administye cave purposas, could not ba conductad.

Thank you.
Sincarely,
BIOCRAYT LABORATORIES, INC.,

dand

Nitholss Masally
Agsistant Diracter of
Ragulatory Affairs

N¥/lah
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LABORATORIES. i%C.

Coporate Heagqusners
18-01 Rever Raad

P 0. Box 948

Far Lawn. RJ 07410

Prane: 201-702-0400

Frx: 201-797-9491

Fax; 201.797-G018

92 Route 46

P 0. Box CNO20D
Zunwooa Parx, HJ 07407
Phons. 201-796-3436
Fax 201-796-1434

209 Meiean Bivd.
Faerson NJ 07504
Prone 201-747-7434
Fax: 201-G77-8150

8-10 Glona Lane
Farteid NJ 07004
Prone 2015752775
Far 201 575-6083

12 Ingustnd Park
Watowicx  NJ 07483
Prong 201-445-3141
Fax: 201-445-8584

£CC3 Chnstopner Drrve
Mexica. MO 65265
Phane: 314-581-8080
Fax. 314 581-808%

biocraft

\::5%§:

ey

FIDERAL EXPRESS

cod and Drug Administration

ice of Generlic Drugs

enter for Drug Evaluarion and Research
Metro Park North #2

Document Control Room #1350

HFD~600

7500 Standish Place

Rockville, Maryland 20855

Our Reference:
ANDA 70-848

Relerence is made to @y telephone conversation of June 12, 1991
with Mr, Harvey Greenberg of the Office of Generic Drugs regarding
supzission of the following information and samples to our
Abbreviated New Drug Applicaticn for Sucralfate Tablecs, | Gram.
Enclosed please find the following:

1. Formula Card for Lot X1715 which is the placebo used
in our clinical bioequivalence study.

The lot numbers of rhe three inactive ingredients
which comprise the placebo tablets are indicated
in the last column of the formula card.

2. Samples of the Biocrafr arz.ve and placebo tablets
utilized in the clinical bioeguivalence study as follows:

a) Sucralfate Tablets, | Gram, Lot 12715 are contained
in Patient Pack #22 which contains a two week supply
of Sucralfate Tablets (2 blister cards of 36 tablets
per card).

(continued)

TOENTED
(R *
JuN 15 »



Biocraft Laboratories, Inc. page 2 of I Pages

June 17, 1991

To: Office of Generic Drugs Re: ANDA 70-848

bJ) Placebo Tablers, Lot X.7135 are contained in Patient Pack #24
which contains a two week supply of Placebo Tablets (2 blister
cards of 36 tablets per cardj.

Both of the above blister cards were sealed (taped), initlaled
and dated by the CRA who reconciled these study drugs. A coepy
of the ralevant page of cur "Codebreaker is also attached,
identifying the drugs in each patient pack.

Please be advised th=: an interim analvsis of the clinical data was
not conduccad.

[#9)

If you have any questions or require addirional information, please do not
hesitate to contact ume.

Thank vou.
Sincerely,

BIOCRA¥T LABORATORIES, INC.

Assistant Directer of
Regulatory Affairs

NM/1lah
Enc.
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Attachment 4

The following patient packs were not assigned:

*

Patient

17- 18 ™
22- 24 |

77~ 78

81- 84

94~ 96

29-100

104- o
126

158-159

215-216

223-228

284-285

304-322 not shipped
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICE
PUBLIC HEALTH SERVICE
FOCD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: November 27, 1995

FROM: Director, Division of Gastrointestinal and Coagulation
Drug Products, HFD-180

SUBJECT: Recommendation Ke: Biocraft’s Sucralfate, ANDA 70-848

TO: Mr. Jason Gross, HFD-61Z, MPN 2 113

“1sanla Kﬂ:%M&'% log

THROUGH: Director, Office of Drug Evaluation III

\ o«\u.wog'\ R 314..1&; Veiw‘;ﬁﬁc\—“ﬁur
This application for a generic sﬁgialete f;g% Bioc;‘aft,s t%UHVAARMQ.

ANDA 70-848, has been under review since August 25, 1989, and %has
been the subject of multiple reviews, inspections, amendments and
memoranda. A listing of the major documents I have consulted in

this overview is as follows:

Sta istical Reviews: July 12, 1991; October 22, 1991; March 17,
19%2; February 10, 1994; March 15, 1994; March 230, 1995.

Medical Reviews: September 18, 1991; March 10% 1994; March 23,
19655,

Division Director Memo: October 29, 1991.

DS. Inspections & Memos:

Inspection: March 11, 1993 - April 6, 1993.
Response: July 23, 1993,

De Woskin Memo: August 18, 1993,
Ruff-Lloyd Memo: May 19, 1993.
Lloyd Memo: July 22, 1993.

Barton Memo: May 10, 1993.

Investigator: 1/3-5/90.
Inspections: . 6/11-14/90.
11/14-16/89; July 14, 1993.
6/15-18/90,
. 2/8/9¢C.
) 7/22-31/91.

Biocraft Letter: August 23, 1995 re databases.



I have assembled these in a review file which is attached. I
will address some major concerns raised by this application and
provide my perspective anrd recommendation.

I. Results

The stidy was a three arm study comparing Biocraft’s sucralfate,
fjaricn’s Carafate and placebo.

2

The primary purpose of the study was to demonstrate the
biloeguivalence of Biocraft’s sucralfate to Marion's Carafate.
The Orange book now identifies Blue Ridge Laboratories Inc. as
the sponsor for Carafate. Blue Ridge is a company formed by
Marion, and Marion is now Hoechst Marion Roussel. The Carafate

used in Biocraft’s study is the same drug under any of these
SPONsSoY names,

s

the rate and extent of sucralfate at the site of action

not be determined by PK or FD studies, systemically or

Y, a clinical endpoint, i.e. duodenal ulcer (DU) healing at
Ks, was chosen as the primary point of comparison for the
e drugs. A difference of + 20% in a 90% CI was thought to
be an acceptapble -difference to establish bicequivalence. Placebo
was also includad to assure that if the active drugs were
biloequivalent in this study, they were also effective. Biocraft
submitted the results in 1989. Problems with the case report
form listings 1 © a revised database presentation to the
agency in July » which included an independent blinded re-
valuation of a ase report forms to classify ulcer healing

Following a 1993 inspectiorn, an audit of the data entry

was made where a less than 0.5% rate of errors was claimed
ponsox. The sronsor has stated to us recently that
database is used, all statistical analyses demonstrated
e was no significant difference between Carafate and
e However, they have not provided post 1993 results.
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899C revised database was contrasted to the original
ase in

in our statistician’ s July 12, 1991 review.

23]

ocusing on the 4 week healing results the 1989 results were:

Treatment No. of No. of pts. Week 4 Difference 2-Sided
Group pls. Healed Healing in Healing p
Rate Rates

Placebo 83 18 22% S-P 29% <.00]
Carafate 82 41 50% C-P 28% - <.00!
Sucralfate 76 39 S1% S-C. 1% 885
Toral 241 98 patisns 90% Confidence Interval (S -

patients o)

(-16%, 18%)

P = placebo, C= Caratale, s = dSucraitate

" 2-sided p by the Mantel-Hasnszel tag; provided by the sponsor.

" Confidence interval is calculated by the reviewer on applying the formula given on pags 29 of
the book: Statistical Methods for Rates and Proportions, Second Edition, by Joseph Fleiss.




The July 1990 amended result: demonstrated the following:

Treatment No. of No. of pts. Week 4 Dif:’eref\c: ' 2-Sided
Group pts. Healed Healing in Healing
Rate Rates

Placebo 93 15 16% S-P 18% 017
Carafate &9 35 39% C-P 23% .0003
Sucralfate 91 31 34% $-C -5% 701
Total 273 &1 patients 90% Confidence Interval (S -

patients C)

(-18%, 8%)

P = placedo, C= Caratate, S = Sucrairate :

" 2-sided p by the Mantel-Haenszs! test provided by the sponsor, '
" Confidence interval calculated by the reviewer on applving the formula given on page 29 of
the boon: Seatist] ethods for Rates and Fropertions. Sezond Edition, by Joseph Fieiss.

These results would lead us to conclude that Biocraft’s
sucralfate is bicequivalent to Marion's Carafate in this study
that also demonstrated the active drugs were better than placebo.
After consideration of imbalances between treatment groups (e.g.
patients entering with 2 ulcers, patients with only basellpe .
endoscopy, patients with late endoscopy) the statistician in this
review concluded that "Bicaraft generic sucralfate is more

effective than placebo, and is bicequivalent to Carafate in
patients with duodenal ulcer. "

Table - Week 4 results with

i adjustments as in Analysis w]
(All randomizad patients

With | baseline ylear included)

Treatmen: No. of No. of pis. Week 4 Difference 2-Sided
Group pts. Heajed Healing in Healing p
. Rate Rates
Placebo 69 13 19% S-P 18% .018
Carafate 75 29 39% C-P 20% 010
Sucralfate 76 28 34% S-C:-2% .868
Total 22C 70 904 Confidence Interval (s -
C)
(-16%, 13%)
_P = placepo, C= Cararate, S = Sucraitate -

.. 2-sided p by the Mantel-Haenszs] tos: provided by the sponsor.

Confidence iqte{va! calculated by the reviewer on applyving the formula given on page 29 of
the book: Statistical Methods for Rates and Proportions, Second Edition, by Joseph Fleiss.

This analysis with adjustment for imbalances 1), 2) and 3
patients with one baseline ulcer, the
Carafate.

) discussed above alsg indicates that, in i
generic sucralfate was effective and bioequivalent to




II. Audits of the Conduct of the Studv

Acceptance of results of this study depends on whether it can be
accepted as adequate and well-controlled. One critical

feature
of an adecuate and well-controlled

study is randomization.

In the September 18, 1991 medical officer review a discussion of
the randomizaticn method is provided. A pattern of repetitive
sequences was found for centers 1052, 1055, 1059, 1066 and 1075,
The repetitive sequence (for blocks of 6) in a number of cases
caused a recurrence of the first drug to be assigned. Not the
same recurrent pattern in every center, but a repetition of some
assignmznt sequence nonetheless. This can be appreciated by a

chart from the February 10, 1994 statistical review outlining
assignments at 3 cencers.,

Reviewer Table 1
Centers with Repetitive Treatment Assignments

Cemer 1052 Center 1055 Center 1059
Patient #s Assignments Patient #s Assignments Patient #s Assignments
(1.2, 3) A_s (67, 68, 69) CAB (31,32,33) ABC
1 (4, 5,6) ABC [0 71,71 CAB (34,35,36) ACB
(115, 116, 117 ACB (277, 278, 279) CARB (241, 242, 243) C B A
(118, 119, 120) CAB (61, 62, 63) ACB (244, 245, 246 C B A
(127, 128, 129) ACB (64, 65, 66) BCA (265, 266, 26TV B A C
{130, 131, 132) CB A | (280. 281, 282) CAB (268, 269, 270) B A C
(164, 163, 1635) ABC (106, 107, 108) BAC (298, 299, 300)BC A
switching of patent order »
(166, 167, 168) BAC (134, 135) CA (286, 287, 288) B C A
did oot ship the B of BCA
(175, 176, 177 ABC (136, 137, 138) CAB (211, 212) B A
(178, 179, 180) ABC (157 C (103, 213) BC
1st assigmment of Block # 53
(CAB)
(181, 182, 183) ABC
w (184, 185, 186) CAB |
(199, 200, 201) ACB
(202, 203, 204) CBA

(205, 206, 207) CBA |




Questions that arose out of this okbservation were whether a
prospective randomized sequence was used and followed. While we
determined that there was a prospective, computer generated
randomization seguence, it appeared from run tests not always
random. T commented on this in my October 29, 1991 memorandum
and suggested that repetitive assignments within some centers may
have been the result of the repetitive pre-established sequences
going to center activity enrolling patients at a time when those
sequences were to be dispensed.

Another major concern was blinding. We knew at the outset that
we could not absolutely blind Marion's Carafate which was
elongated beyond that which would fit into a 000 gelatin capsule,
pink, and stamped "Carafate". That is so for all comparative
sucralfate to Carafate studies. Biocraft triad ro deal with this
by sealing Carafate in white opaque covered bklister packs. They
also instructed patients not to discuss the drug they were taking
with others conducting the study. The pink tinge of the Carafate
tablets was noted as a concern re blinding on a May 10, 1993
memorandum from Dr. Bette Barton of DSI which also noted
inadequate randomization procedures, particularly related to
documencation of and procedures for contrel of shipments of drug
to study sites, direct shipment of drug between investigators,
and concerns about "Clinical Supply Requisition" forms. She also
commented on inadequate aluminum analyses procedures which made
the safety data re aluminum levels not verifiable.

It should also be noted according to an August 18, 1993
memorandum from Inspectour De Woskin of the Baltimore District
Office, the randomization list was prepared vy who
packaged and labeled the clinical supplies for the study. It was
given to Biocraft where Ms. Pavker and Mr. Maselli who were not
blinded, and to where the code breaker was kept in
an unopened tamper evident envelope.

The inspection 3/11/93-4/6/93 stated that "there
was no randomization plan prior to the start of the study," the
center investicators did not always schedule 4 and 8 week
evaluations at the specified timepoints, there were problems with
aluminum collections, and patients with the same birthday were
enrolled at center (#1052). An audit of

center was recommended. On page 15 of that report it is noted
cthat there was no evidence that the monitors were discussing
"test article characteristics" at sites. Inde=d there was
documentation that stressed the importance of non-
communication on this subject between patient and investigator.
However, they noted that the person approving shipments of drug
from Biocraft to the study centers was unblinded.

On 7/23/93 responded to the inspection findings.
At the inspection personnel available for the



inspection were not those who conducted the studies, and required
shipping documentation was not available at the inspection. They
claim this documentation was made available to Dr. Rarton on
6£/3/93. The explanation for the reshipment of unused :ucralfate
was limited supply of that drug. They claimed that shipments
were made "in numerical order" on an as-needed basis. Shipping
from cne site to another was due to very limited sup:ly and
occurred at the very end of the study to complete enrollment
where time was critical.

Inspections of {center 1052), ... {center :375),
{center 1055), ) (center 1059), (center

1066), anc ‘center 1076) were carried out.

No obijectiocnable conditions were noted for and

The replicate birthdays for participating patients in
center was explained at least in one case by the
participation of twins.

For use of an incomplete consent form. reshipping of
drug from to Biocraft to (patient number
160-162 study drugs), and in another case from to

(patient number 083-084 study drugs) were noted in the
inspection.

For 17 out of 35 patients failed to adhere to
specified endoscopy times at 4 and 8 weeks.

At Center it was noted that records were
incomplete, and endoscopies were not scheduled at protocol
specified times.

Rather than having the same endoscopist perform all endoscopies
on a patient, many co¢-investigators including fellows
participated at center. A list of sub-
investigators participating in this center was provided (page
100092) 1in the ANDA as follows:

Principal Investigator Sub-Investigators



As has been noted, on May 10, 1993 Dr. Barton issued a memorandum
citing the moct egregious problem areas for this study as
follows:

NI.

Inadequate Blinding:

The blisters on tbz study medication packages were formed of
a "white opaque-pPVC material" (see page 2 of exhibit 9).
The placeboc and the Biocraft sucralfate tablets were white
in coleor (see page 4 of exhibit 9); however, the Carafate
tablets were pink. The blisters containing the Carafate
tablets had a noticeable "pink tinge". Both Biocraft and
were aware of this pink tinge (see page 4 of
2xhibit 9). Due to the pink tinge of the Carafate blisters,
issued a memo to the study monitors advising
them not to look at the blisters (see
“Guideline for Counting of Study Medication at the
Investigative Site" dated 20 July 88).

Inadequate Randomization Procedures:

1. The "Procedure for Shipping of Study Medication" (see
page 2 of exhibit 11) specifies that a "Request for study
medication shipment will be received at

from testing centers. This information will be
documented in memo form. The required memos were not
available during the FDA inspection.

2. During the inspection, FDA was unable to document a
standard procedure that controlled the sequence of the study
drug shipments to the study sites. Although the "Procedure
for Shipping of Study Medication" (see page 2 of exhibit 11)
specifies that a memo should document a request for drug
shipment to a study site, such memo were not available. The
CRO suggested that telephone calls and/or monitoring reports
may have been used in place of memos but, to date, these
alternate methods have neither been documerted nor been
shown equivalent to a memo for controlling the shipping
sequence. Since a consistent procedure for determining the
shipping sequence could not be documented, true
randomization could not be verified.

"Contract reports" (i.e., memos, telephone calls,
monitor memos, etc.) have been reques.ed from

{i.e., frou on 10 May
93 by CIB).

3. Study drug was shipped directly from one clinical
investigator to another. During the inspection no
documentation was available that specified a consistent




shipments. The study drugs involved in these shipments from
study site to study site (e.g., study drug #103-104, 17-18,
157-9, 259-64, 277-282, etc.) never re-entered the
PharmaKinetics inventory for control (see exhibits 12-15).

4. The "Clinical Supply Requisition" forms (see exhibit
12} listed the subject numbers of the study drugs to be
shipped to study sites. Many of the subject numbers were
hand written (e.g., regulations #18-41), drugs wer: issued
out of numerical sequence (e.g., requisitions #16, 51-65),
the study numbers of the drugs to be shipped failed to agree
with the study numbers reported as shipped (e.g.,
requisitions #26, 27), the shipping dates were not reported
(e.g., requisitions #35, 38), and unusual gquantities of drug
packs were sent to study sites {(e.g., requisitions #62-64).

III. Inadeguate Aluminum Analysis Procedures:

Problems were noted diuring the inspection with (a) the
sensitivity of the method used for the aluminum anaiysis
{see pages 1 and 7 of exhibit 34), (b) the use of incorrect
vials (see page 5 of exhibit 34), (c) the contamination of
specimens (see pages 1, 7, 9 and 10 of exhibit 34), and (d4)
the confusion with accession numbers (see page 10 of exhibit
34). Due to significant problems with the aluminum analysis
procedures, the aluminum data are not verifiable.

Due to the above observations, DSI is concerned about the
blinding, the randomization and the aluminum analyses for this
study . "

On May 19, 1993 Compliance recommended disqualification of *“he
study as they stated:

"Based upon the inspectional findings, Newark District
recommends that the study be disqualified. Newark District
has assigned a temporary classification of "AA" and is
forwarding the EIR to CDER for final classification.

Specifically, inspectional Observations were cited
concerning: Test article accountability; Test article
distribution; discrepancies in Case Report forms compared
with the Final Report; Validation and Clinical Batch
stability analyses; and Tamper evident seals."

Considering the inspection findings, the medical officer in the
memorandum dated 3/10/94 provides a summary conclusions and
recommendations for regulatory action. The questions raised by
the medical officer and statistician were transmitted to Biocraft
by OGD in their letter of July 27, 1994. Biocraft'’s response and
the medical officer’s evaluation of that response are summarized



in section III of this report.

III. Further Medical and Statistica! Reviews
In response to a July 27, 1994 deficiency letter, Biocraft
provided a 9/28/94 amendment .

One requested analysis was a comparison of 4 week DU healing
rates and equivalence at Center 1052-1055-1059 versus all other
centers. Another requested analysis was of the 5 centers with
repetitive sequencss versus the other centers, and an assessment
of treatment by center interaction. Other questions re the

randomization plan, and results in large versus small centers was
requested.

Biocraft in responding noted that in "none of these subsets was
there a larger enough sample size to have sufficient power to
have a fair test of ineguivalence."

The reported results for the sucralfate-Carafate comp-rison in

various subgroupings were presented by the medical officer as
follows:

Equivalence of 4 Week Healing Rates Between Sucralfate-Carafate in
Subsets of Centers

Cenvters Sample | Sucralfate Carafate 20% Ditt.
Total = 20 Size C.1LA S-C
1052;1055; 105 18/53 (34%) 18/52 (35%) | - 16% + 15% - 1%
1059; 1066;

1075 »

1052;1085; 67 12/34 (35%) 8/33127%) |-11%+27% + 8%
1059

1052;1055 48 /25 (36%) 5/23122%) | -7% +36% +14%
19 Centers 150 21116 (36%) 3274 (43%) -20.8% +5% « 7%
(minns 1052)

19 Centers 162 2681 (32%) 3381 (41%) 21% +3% - 9%
(minus 1055)

18 Centers 132 22166 (33%) 3066 (45%) 26% +2% - 12%
(minns 1052:1055)

17 Centers 113 19557 33%) 26/56 (36%) -B% +2% -13%
{minus 1082;1085;

10859y -

15 Centers 75 1338 (34% 19737 (46% S0% +7% .
(minus 105 2:1055; 4%) s * 12%
1059;1086;

07 -

Al 180 3181 (34%) | 35/89 (39%) [-17% +7% - 5%

'MMowunmRmes.qum First Assignments ]
. C-hnuwu.nm.mvuonmumu:,m '



- lo -

For the question of placebo to sucralfate bealing rates ig
various center subgroupings, Biocraft provided the following

analysis.
Prooortion Healed

Centers Sucraiiate  Carafate® Confidence Interval
1052~1055-1059 12/34=035 ¢/33=0.27 [-0.11 ,0.27]
Other Centers 18/57=0.33 26/56=0.46 (-0.28;0.02]
Centers Sucralfate  Carafzte® Confidence Interval
1052-1055-1050¢.

1066-1075 18/53=0.34 18/52=0.35 [-0.15;0,15]
Other Centers 13/38=0.34 17/37=0.46 [-0.30;0.07]

While Biocraft reported no treatment by center interaction for
the placebo-sucralfate comparison, our medical officer and
statistician provided a more detailed assessment .

Treatment by Center interaction: Sucralfate vs. Placsho

Cen{er Sucraltate Placebo {Sucraitate - 2-sided p
Groupings Rate Rate Placebo) (Breslow
Difference Interaction) *
1082 4/15 (27%) 1/158 (7%) + 20% 0.56
Other 19 27,76 (35%) | 14/78 {18%!) +18%
Centers
1058 5/10 (50%) 0/9 (0%) +50% 0.077
Other 18 26/81 (32%) 15/84 (18%) +14%
Centers
1052-10585 9/25 (36%) 1/24 (4%, +32% 0.084
Other 18 22/68 (33%) 14/69 {20%) +13%
Centers
1052-1055. 12/34 (35%,) 2/33 {6%) +29% 0.081
1059
Cther 17, 18/57 (33%) 13/60 (22%) +11%
Centers
1052-10585- 18/53 (34%) 5/55 (9%) +25% 0.087
1059-1066-
107%
Other 15 13/38 (34%) 10738 {26%) +8%
Centers .

°_Caicuiated by M. Huque,

Division of Biometrics, COER/FDA.




Biocrafr provided a table with “eénter by center results for tha

large tenters, i e, those with 8ix or more Patients, ang all
centers with lesge than gjy patientsg combined ag center 200¢ .

STANDARD
. MALID on KLALZD on BEALED OIrrERrNcy = %Y
CERTIR sSuBrrcrs SURALYATY SUALZ ATT CARAPATY CARAPATT n PROPOXTIONS DITYIRENC:

1082 3o 418 0.26667 sni 0.20000 0.06657 - 0.1835¢
1083 13 w17 0.24286 /6 0.50000 ~0.3%71¢ 0.2¢323
108y 18 510 0.%0000 14; 0.23%000 0.2%000, ¢.22003
1085 19 39 0331 a0 0. 40000 —a.bun 0.2306¢
1080 : 14 0.35000 1/4 0.25000 0.00080¢ 0.30619
1064 € P ¥s 0.66667 /3 0.66657 0.00000 0.33450
1066 16 2,8 0.35000 1/8 0.37%00 =0.12%00 ~ 0.229¢4
1078 22 @« 0.36364 6/11 C.54545 -0.181a3 7 0.2087s
1076 17 (72 ) 0.86667 §/8 0.7500p =0.0t13y ~ 0.21934 j
2000+ n 318 e.2000p 5,16 0.35250 ~3.1128¢ 0.1552‘2-[
) . . /

They foung 1o significane treatment by center incaraction,

The medica) Officer noted Considerable differences in some large
centers (1p%» and 190s55) favorable to Sucralfate, and different
dire:tionality in a grouping of g large ang 13 small Centers,

Cther questions addresseg by Biocraft includegd

Re cancellatjon of Center, they noteg that he was not
cancelled whije actively €nrolling Patients, pyr later witp

limiteg drug Supply andg "slow pace® of enrollment at that center
thar Center’g Participatjop was cancelleqd. The medical officer

"slow pacen Teason given



- 12 -

4

Pursuing the issue of whether Biocraft sent out drug as per the
order ¢f the randomized sequence, the guestion of order of

shipments to vas questioned.
Biccraft's response was that _ had 9 scheduled
endoscoples and only 2 remaining packs, while with

slow enrollment shipped unused drug to

The medical officer notes that only 1 patient was enrolled ca
February 4, 1589, not 5. However, 3iocraft usad the word
"scheduled" not enrolled. The medical officer in follow-up
comments that he does not agree with Biocraft’'s response, stating
that the record shows they had sufficient time to make
appropriate shipments, and the shortage of the article was self-
created.

The next guestion related to a timing discrepancy re an
assignment shipped to center. Biocraft explained the
dates involved and the process. The medical officer commented on
blinding, not timing, in considering this response.
The last guestion related to mismatches of chronology at

center (1055) which according to Biocraft was due to

intention to operate two distinct sites (VAMC and

Tulane). Apparently enrollment at Tulane was rapid, and use of
the VAMC drug supply for Tulane was permitted. The medical
officer notes that the mnonitor who made these

switches to Tulane was unblinded (at least to packs 66, 68, and
$) . The potential for unblinding by directed assignment from
he sponsor or CRO is a major concern of the medical officer.

[a At

The medical cfficer concludes that the randomization, blinding
and conduct of the study are inadequate, particularly as related
to center (1052) and center (1055)
whose results drive the study.

However, the statistical review dated March 27, 1995 finds that
the randomization method was adequate, and that, while the
magnitude of effect (sucralfate-placebo difference) was 3-4 fold
greater 1n centers 1052, 1055, 1059, 1066 and 1075 pooled versus
ther centers, both magnitudes are in the right direction and the
'othey centers" magnitude of effect is heavily influenced by a
25% difference in favor of placebo at center 1060.

L

IV. Discussion and Recommendation

Since I believe the medical officer and field inspector consider
the application not approvable, primarily because the study was

not adequate and well-controlled as it was conducted, and, since
1 reach a different judgment, I must explain.

In my memorandum of October 29, 1991 I discussed many aspects of
the study. Since the July 1990 study results provide the



evidence we said we would accept to approve a generic sucralfate,
I favor approval of the ANDA.

0f course such results must come from an accephably conducted
study
Tnis was a prospectively randomized study using a computer
generated randomization list. There was reshipment and some out
cof seguence assignments, but these do not appear to involve any
partlcular centers such as those with "repetitive assignments®.
In general, the pre-established sequence was fcllowed. The
reshipments interrupted the order in no particular direction as
rar as 1 can tell, and there is no evidence that patients did not
enter the study in the order that they qualified for the study.
While "repetitive sequences" were found at 5 centers, as uoted in
my October 29, 19951 memorandum this could have been due to
recruiting activitiles at particular centers at particular times.
Biocraft did have access to the codes, but I wonder why they
would "signal" individuals at certain sites by repeating
seguences, rather than simply telling those individuals. Also
while 4 centers are identified as having repetitive seguences
initially, center interactions, as noted later by the medical
officer, 1nvolved 2 centers, i.e. 1052 1085

, in an interaction with the remaining center results.
Both of these centers were inspected. had "no
objectionable conditions". There were deficiencies at

center, but it should be noted that in addition t«

) as P.I. there were 10 sub-investigators listed at this
center, making impractical the use of "repetitive sequences" to
alerc the endoscopist.

As to treatment by center interactions which certainly are of
concern, this was suggested for the placebo comparison {strongly
influenced by a high placebo rate at center 1060) to active drug,
not the active-active drug comparisons which is the primary test
of bicequivalence. One cannot expect confidence intervals of
point estimates for healing at 4 weeks for sucralfate to fall
with a + 20% delta at any single center, since the trial was
si1zed for the overall result.

In a three arm study such as this, it is hard to see how one
“ould influence the overall result of a study of bioequivalence
by signaling treatment a551gnments to some centers through
"repetitive sequences.

As to blinding, it was known to all pursuing a generic sucralfate
that Carafate could not be blinded. Biocraft took some measures
to blind Carafate from monitecrs at the site ~nd the
investigators, e.g. the white opaque blister packing and
instructing patients, who would undoubtedly know if they were on
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Carafate, not toe discuss that with the 1lnvestigator. There do
not seem to be concerns that as far as 1dentification ot placebo
and sucralfate which were blinded to each other, and no evidence
was found that the investigator knew the patient’s assignment.

access to the code breake:r, but whether those

the treatment sequences actually consulted the ccde

s not known. However, this was not a stratified study
here tnnso sending out treatment assignments know the
haracteristics of the patient hefore sending the next seqgueunce.
>llowing the order of the prespecified randomization segnence
also protects adainst the introduction of bias. Neither the
sponsor’s access to the code bieaker nor the recirculation of
previously allocated drug are good clinical research practices.
Wnile I do not think these are fatal flaws in the conduct of this
study, I can undercstand how otliers may have a different judgment.
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In summary then, I believe the July 1990 results support approval
of RBiocraft’s sucralfate as bioeguivalent to Carafate. My
judgment that the conduct of the study is acceptable rests on
prospactive randomization, blinding at the investigator level, a
three arm study where equivalence of the two active drugs is the
primary comparison, and acceptable inspection at numerous
individual centers, but particularly center 1052

center.,

Because there 1is not agreement on the acceptability of this
study, I am referring this consultation to the Acting Director,
ODE 3, tor her opinion. I would alsc recommend that Bio-zraft
provide the results of the study after all corrections to the

database have been made.
g
/\«M M'W

Stephen Fredd, M.D.

cc: ANDA 70-848

HFD-180

HFD 110/Dr. Ganley
HFD-18C/RPrizont
HFD-713/MHuqgue

HFD-344/Dr. Pierce
HFD-181/CSO/BStrongin
HFD-180/SFredd: 11/14/95
£/t deg: 11/14/95/11/28/95%
MEMO\ANDA70848 . 0SF
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> UM DEPARTMENT OF HEA'”' H ANL HUMAN SERVICEZS
PUBLIC REALTH SERVICE
FOCD AND DRUu ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

"

DATE: Octeober 28, 1981

FROM: Director, Divasion of Gastreointestinal and Coagulation Drug
Products, HFD~180

SUSCETT: Kesponse to Consultation on Eiocrafe 3Sucralfate ANDA T0-848.

T Mr. Robert Pollack, Office of Generic Drugs, HFD-230

THRIUZH: Director, Cffice of Drug Evaluation I, HFD-102

In response to the request for our evaluation of the bicecuivalence clinical

study of Biocraft’s suc"alfate tablets and the listed drug, Carafate, the

fcliowing is offered.

Since sucralfate acts locally to heal ducdenal ulcer, a bioequivalence study

comparing the healing rates of EBiocraft’s sucralfate tablets and Marion’s

Carzfate was performed. The design included placebo to assure that the

demonstration of bioequivalence of the two sucralfate products also permitied

the conclusion that they were active in the particular study performed.

Biocraft's study results support the conclusion that Biocraft s sucralfate is

bioceguivalent to Marion’s Carafate as documented in Dr. Huque“s statistical
review as attached and this medical overview. The four week cduodenal ulcer

healing rate was prespecified as the priwary endpoint and that result for all
randoxized patients was as follows (per Dr. Huque's review):

Treatpent No. of Nc. of pte Week 4 Difference 2-Sided
Group pLS. Heaied Bealing 1p Bealing pt
Rate Rates
Flacebo 83 15 16% 5- P 18% 017
Carafate 8% 35 391 C-b. 23 .0003
Sucralfate 91 3 KIH §-0C: -5% .701
Total 7 Bl patients 90% Corfidence Interval (5 - C)st:
patients (-18%, BX)
P=placebe, Cz=Carafate, S=Sucralfate

*2-sided p by the Mantel-Haenszel test provided by the sponsor.
**Confidence interval calculated by the reviewer on applying the formula given

on page 29 cf the beook: Statistical Meihods for Rates and Proportions. Second

Edition, by Joseph Fleiss.
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The center by center results as presented by Dr. Huque show a reasonably
consistent result for active drugs compared to placebo and to each other.

Table |

Summaries of Endoscopic Outcomes During Week 4% For All_Randomized Patienis
For the NEW ("Revised") Data Base, July 5th Amendment)

Ne. Healed/Total Randomized, Healing Rate, NH(.}: Kuaber Hot Healed During Week 4, M{.): Number

(anter 8 Without Endoscopy During Week 4
;SIZE)
Placebo Carafate Sucrafate

1052 (4%) 1715 (7%), NB{14), M(0) 3/15 (20%), NB{8), M({) 4/15 (27%), KB(B), ¥(3)
1675 (35 I/13 (15%), NH(9), #(2) 6/11 (55%), NB(3), H(2) 4/11 (36%), KH{3), M{4)
1659 (28) 1/8 (11%), NB{R), Y{0) 4/10 {40X), KB(5), M(1) 3/ (33%), NA(B), M(0)
10585 (27} 0/9 (0%), NHB), H(1} 2/8 {75%), NH(4), W(2) 5/10 (50%), NE(3), M(2)
1076 (26) 4/ (44%), NH(5), (0} 6/8 (75%), KB{1), M{1) 6/9 (67%), NH{1), ¥{2)
1086 (25) 178 (11%), KB(T), M(1) 3/8 (38X}, NB(5), M(D) 2/8 (25%), BE(4), M(2)
1083 1205 1/7 {143}, KE(6), M(C) 3/6 (508}, KB(3), ¥(0) 177 (14%), KB(5), M(1)
1080 {12) 4 (50%), NR{Z), H(0) 174 (25%), NE(2), M(1) 174 (25%), WB(2), M(1)
1084 (10) 1/4 {25%), NE{3), M(0) 2/3 (87%), KB(1), M(0) 2/3 (75%), NH(1), M(0)
074 (7 0/2 (0%), WH{1), M(1) 0/2 (0%), KB(1), M(1) 173 (333}, WH{0), ¥(2)
1063 { 7) 2/3 (75%), NB(1), K(0) 0/2 (01}, NKB(2), K(0) 0/2 (0%), NE(2), ¥(0)
1049 ( 6) 0/2 (0%), KH(2), N(0) 172 (30%), NE(1), M(0) 172 (5%), NE(O), ¥(1)
1058 ¢ 6) /2 (0%), NH{2), N{0) 172 (50%), WB{1), M(0) 072 {o%), NB(D), M)
1081 { §) 072 (0%}, FE(L), KD 071 (02), NB(1), M{0) 0s2 (0%), RE(O), M{2)
1054 1 4) 0/1 NB(O), M(1) 172 KB(0), ¥(1) 0/1 NH(O), ¥{1)
1087 { 3) 0/1 RH{1), ¥(0) 0/1 KE(1), M{0) i1 KB(0), M(0)
1068 ( 3) 0/1 KR{1), HK(0) 0/1 KA(L), B(0) 0/1 NR(D), M{1}
1067 { 2) - 1/1 RB(0}, M(0) 0/1 NB{1), M(0)
1081 ( 1} - /1 KB(0), B(0) -
1050 [ 1) 0/1 FB(1}, M(0) -
Total # of  15/93, (16%) 35/89 (38%) 31781, (34%),
Patients K1), K7} K{41), N(13) N(37), K{23)

{273)

*In the new data base any endoscopy beyond 30 days was not counted as
4 endoscopy.

L~

the Week

Hugque has considered the impact of sponsor revisions of the data, the

d;e;ribution of two duodenal ulcers among the three treatment groups, patients
with orly baseline endoscopy, and endoscopies outside of the preset window,

and has provided reanalyses that permit the conclusion that the result is
still acceptable.



While absclute duodenal ulcer healing rates of sucralfate in other clinical
studies are not reliable comparators for the rates fomd in this trial and the
deciszion on biceguivalence must rest on the results of the submitted study, it
may be appropriate to point out that the therapeutic gain (i.e. active drug

nealing rate minus placebo nealing rate) fov sucralfate is 18% and for
Carafzte I3% and the studies cf Carafate tabtlets in the approved labeling
indicate a therapeutiz gain of approximately 11% in one study and 34% in the
other Duodenal ulcer healing rates can vary considerably in different
ztuciez, and the therapeutic gain found in the current trial would be
accertable iI those results are the product of an adequate and well-conirolled
study
However, guesticns have been raised in the medicel cfficer’s review about the
conduct of the trial that deserve careful consideration. While there was &
pre-established computer generated randomized seauence, the code breaker was
parently zvallable to Biocraft and staff., although they

ed that the code was not broken during the conduct of the study.

e exphasized that the investigators and patients did not have access
to the code, and the medication was numbered (1---303), not lettered (A, B, or
code breaker was for the letters. not the numbers. Additionally, the
did not provide details of the randomization procedure (e.g. that it
i three), and therefore, investigators did not have access to the

Y
assignment order, and they guite consistently followed the numerical
crder provided ¢o them.

Not only were the drugs identified only by number, but the sponsor made
special provision to maintain blinding on site as follows:

‘There was a difference in the color of Biocraft Sucralfate and CarafateR
tablets that necessitated specia’. blister packaging with white opagque-PVC
material. The placebo tablets rmatched Bio-raft Sucralfate tablets. The
opaque-rVC material prevented identification of the test substance by the
person dispensing the study medication.

In order to ensure the integrity of the blind, a third-party was utilized to
dispense test substances to be patients. Patients were instructed not to
discuss the tablets they ingested with anyone other than the person who
dispensed the test substance to them."

In the rare instances where the pre-established randomized order was not
followed, no result suggesting bias could ve decerned. For example, in
Center 1055 assignments 67-72 preceded assignments 61-66, but the result from
each sequence was the same: 1 Carafate and 1 sucralfate healed at 4 weeks. In
Center 1053 where assignment 103 (Carafate) preceded assignment 213
(sucralfate), the Carafate patient healed a* 4 weeks, the sucralfate patient
did not. Since the study result must establish equivalence of the two active
drugs and a benefit over placebo, it would be diffizult to “"game” the systenm

in a simple way, and the few reversals of assignment that occurred suggest
error, noct bias.
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Tne finding that within certailn centers there were repetitive assignment

sequen @8 .s interestiing. Since the assignments were numbered, not le<tered,
ans the .nvestigators did not know the blecking patterns. it is not clear what
effect the repetitive assignment patterns had, whether they were purposely
seiected or happened oy chance. For exampie, it is noted in the medical
~ffizer report that Center luuZ had the same sequence ACR for the first three
pacragss of 8 sent. Is this chance, c¢r some sort of method to make i+
Possible to discerr the drug assignment and tias the results? 1f tne code
oreaker was consulted and comm s icated to the investigator, no such indirect
gignzle vould be needed, but on first glance it does appear unlikely that such
repetition could have occurred by chance. Howeve~ <there were 24 ACB
seguences in the pre-established rendomizziion sequence where 18 would have
veen expected. A£lso, the dis*-ibutilcn of ACS sequences was uneven througnhout
the seguence. For assignment. 115-150 (when Center 1052 was being resupplied)
the ACS pattern began 4 sequences out of £, where 1.3 ACB sequences would have
Deern erpected Chance alone may be 2 reascnable explanation for what
cccurred. but it would be prudent to determine the procedure by which
Seguences were sent 1o the centers, particularly whether the responsible party
had actcess to tie code breaker. and whether selections sequences were chosen
for specific centers

The mediczal officer is concerned the%, although the centers were numbered
1045-1083 and 1074-1078, drug assignment numbers were not made in order. i.e.
1048 zeived 1-5, 1030 received 7-12 etc. Rather, Center 1052 received 1-6.
This concern must relate to the first shipment and not to subsequent shipments
wilch had to he tased on the timing of patient enrollment. It would not be
necessary to ship additional drag to Centers 1049, 1050, 1051, 1054, 1057,
1052, 1021, 1087, 1068 since they did not ernroll more than 6 patients each.
Tne implementaticn of the pre-established randomization s~hedule depended more
on the time of patient eurollment at the centers than arbitrarily assigned
center numbers. I cannot ascribe .ny importance to the fact that Center 1052
received 1-0 rather than Cente. 1uif.

Those centers that did not use drug disposed of the unused supply by either
send.ing it back to Biocraft or to another investigator (provably under
instructicns from Biocraft). Although the drug was identified only by numbter,
some seleciion of investigatlor who would receive the allocation rather than
the next aliocation in the order might have occurred, but this seems
immaterial if the blind was maintained. There is no evidence that the healing
results of patients receiving the reshipped drug were “"better” than for those
receiving initial shipments (e.g. Center 1067 sen® numbers 75-78 to Riocraft

who shipped them to Center 1075. ly drug numbers 75 and 76 were used. both
were placebo, both healeu).
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For safety the medical cfficer review provides table 6 on page 25 suggesti
“hat significantly fewer patients on Carafate had serum aluminum
~=terminzticns. and since there was interaction between the moritors and
investigators on serum siuminum findings there may have been more opportunity
t: interac* about placeds cr sucralfate patients, and if unblinded bias zight
nave been introduced. N:oting that the basis for table § mey have been
‘ncamﬂxc-e I received infcrmation from Biscraft in a report ~f October 11,
1981 that 66 Placebc patients, 63 Carafeate patients, and 85 Sucralfate
patients had serur aluminum tests. Zven without a difference, the issue of
communication ¢f monitor and -“vest'gato“ is important if the blind was not
o4

maintained. Th: seems to be the central question for further scientifie
investigation -! -his study, and, therefore, although the result of tnis study
does support the inding that Ziocraft’s Sucralfate tablet is biosquivalent to

Marion's Carafate tablet, I would recommend that DSI investigate Biorraft and
particuliarly %o dﬂterm*ne whether the btlind was maintained.

This can bz done by interviewing all who had access +o the code, p*o*»durps of

shipring and assigning d:qg, and assesszng interactions during the conduct of

the study. We will be happy to review the DSI report, and make a final
recommendation at that time.

—- ﬂ 0% ’l‘\t ..
J{"L‘J\{&.\.\ f/"w\« 1
Stephen Fredd, M.D.

ce:
HFD-180,/Consul* File
HED-180/Prizont
HFD-181/Hassall, Budabin
HFD-532/PRickman

HFD-713Miugque
HFD-344,BBarton
HFD-180/SFredd

f/t deg: 10/28/91/11/6/81
C:\WP51\MED\C\ 708480 .5F
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date  Jul 2, 1987

From  Acting Deputy Director
Dlvision of Gastrointestinal and Coagulatior Drug Products, HFN-180

Subject Biocraft Protocol for Sucralfate ANDA 70-848

To Director, Division of Generic Orugs, HFN-23C ~
Through: Director, Office of Drug Research and Review, HFN-100 (1«,4
2/1¢1§7?

Biocraft's proposed protocol to obtain an ANDA for their sucralfate would
not be acceptable as an ANDA and could not lead to an AB rating. To file
an ANDA for the 1isted drug sucralfate a sponsor must propose a
controlled clinical trial which would compare the generic version to the
originator's product and placebo. If such a basic design is submitted,
we will be glad to review the details of such studies to assure that
appropriate endpoints and safety parameters are included.

Other designs that do nat include a comparison to the originator's
sucralfate, such as Biocraft's proposed comparison of their generic
version to placebo, would not qualify as an ANDA submission, but rather
as a 505(b)2 submission and should be referred to this division as an NOQA.

Should there be questions concerning this procedure, we will be happy to

Lo, Lo




MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINLSTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: September 18, 1989

FROM: Director, Division of Gastrointestinal and Coagulation D;ug
Products, HFD-180 -

SUBJECT: Request for Conducting an In-Vivo Bioavailability Study for
Biocraft's Sucrealfate.

TO: Harvey A. Greenberg, HFD-232

On September 14, 1989 you requested that we review Biocraft's request for a
waiver of an in vivo bioequivalence study for a new supplier of the
sucralfate drug substance. Biocraft has a pending ANDA for their sucralfate
in which they used as the supplier for the
biocequivalence trial. In their ANDA they are requesting an equivalence
rating -o Marion's Carafate for their sucralfate. They now request to have
as an alternative supplier for the drug substance, and propose
that chemical and physical testing of active ingredients and finished
products should be adequate to permit a waiver of in vivo bioavailability.

Since sucralfate does not exert its therapeutic action by sys:emic
absorotion, and we do not know which chemical and physical features of

sur lfate are essential to provide ulcer healing, we cannot recomnend that
Bi. raft's request be granted. It would be useful to know if this drug
substance has ever been used clinically to heal duodenal ulcer, and, if so,
what results were obtained.




MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: May 2, 1988
FROM: Director, Division of Gastrolntestinal and Coagulation Drug
Products, HFD-180

SUBJECT: Resgponse to Consultation re Blocraft Submission of April 27, 1988.

TO: Mr. Robert Pollock, Division of Generic Drugs, HFD-230

On April 27, 1988, Biocraft submitted a document which provides chemistry
information and a clinical safety protocol. The sponsor requests a waiver
from conducting any clinical trial to gain approval for the product based on
the chemistry information submitted., In response to your request of May 10,
1988, for our consultation on the protocol and waiver portions of Biocraft's
document, the following is offered.

Ther= is no discussion or data presented as to how the chemistry information
is correlated with Carafate’s therapeutic effect other than in its ability
to form in an acid environment an ulcer adherent complex. Other postulated
mechanisms of action for Carafate in the treatment of acute duodenal ulcer
were discussed at the meeting of January 25, 1988 with Biocraft, and in
brief are the following:

1. Binding and protecting the ulcer site,

2. Stimulating the endogenous release of prostaglandins,

3. Binding bile acids.

4. Binding pepein and/or decreasing pepsin activity.

5. Stimulating mucuys production.

6. Stimulating bicarbonate production,

7. Increasing potential difference,

8. Binding and increasing residence time of Epidermal Growth
Factor at ulcer site,

9. Stimulating DNA and protein synthesis ("Regeraration").
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Gilven the number ang complexity of Carafate's postulated modes of action
and in the absence of data that demonstrates equivalence of formilations in
producing each of theage effects, we continue to believe that a clinical
gafety and efficacy trial is needed, and conscquently that a waiver of
clinical studies is not Justified by this submission,

Biocraft actually provides the protocol for a placebo controlled clinical
study of their Sucralfate tablet. It is remarkable that they propose
endoscopy at baseline, 4 and 8 weeks but plan no efficacy evaluation. That

An amended design which involved only comparison to placebo could lead to
approval of Biocraft's product without ar, AB rating.

Should Biocraft desire to obtain an AB rating for their Sucralfate, we
suggest a blinded randomized parallel eight week study with three tegt
arms-- placebo, Biocraft's Sucralfate and Marion's Carafate in patients
with acute duodenal ulcer. To reduce the number of patients needed for the

detected with 80% power would be acceptable for efficacy. The safety
evaluations should include serum aluminum determination, and, although it
is preferable to uge & non-aluminum containing antacid, it is

We will be glad to provide further reviews as needed,

'Mﬂ\p

Stephen Fredd, M.D.












STATISTICAL REVIEW & EVALUATION

ANDA »: 70-848 I Z 1991
APPLICANT: Biocraf:
DRUG NAME: Biocraft's Sucralfate | gm tablet
{Generic Drug)
INDICATION: Duodenal Ulcer —~——
DOCUMENTS REVIEWED: T
’ 9 » -
Volumes I to 111, dated August 15, 89 JUr <2 B
Volumes ! to IV, dated February 15, 1990 .. B

Amendments April 16, 1990
Some data on floppy diskettes filed with thi: amendment.

Volumes 1 to VIII: Amendment July 5, 1990
New "Revised" duodenal ulcer healing data base on floppy diskette filed with this
amendment.

The issues addressed in this review have been discussed with Dr. Robert Prizont, M.DD., the
Medical Officer, and with D:. Stephen Fredd, the Director of the Division of Gastrointestinal angd
Coagulation Drug Products.

I. INTRODUCTION

The sponsor has conducted a randomized three-arm placebo-controlled trial to establish
bioequivalence between the two formulations of sucralfate (a generic sucralfate formulation vs the
standard Crafate formulation). The primary clinical endpoint studied for this purpose is the wezk
4 healing rate of duodenal ulcer. The choice of this clinical endpoin® is consistent with the fact
that the original Carafate studies were 4 week studies.

This review will consider two questions: 1) Is the trial valid tc determine the equivalence of two
sucralfate formulations? That is, is there evidence that the “ormulation(s) are ef ective compared
to placebo? 2) Are the two active agents bioequivaient?

The validity issue of this trial has been reviewed by making sure that at Jeast one of the two active
treatment groups was statistically superior to placebo with respect to week 4 healing rate at the .05
level of significance using a two-sided test. The bicequivalence question has been reviewed on
usiag a 50 percent confidence interval criterion: If for the given clinical endpoint the 90 percent
confidence interval of the treatment difference, (i.e., the response rate of the test drug minus the
response rate of the reference drug), falls strictly within the plus/minus 20 percent limits around
zero then the test drug is accept as clinically equivalent to the reference drug.



IL. STUDY DESCRIPTION

2.1. Design

The study was designed as a random:zed, double-blind, multi-center, three-arm placebo-
controlled trial to establish bicequivialence between the generic sucralfate 1 gm tablet and the
Carafate | gm tablet. This bioequivalence between the two non-abrorbable products was to be
determined on using the clinical endpoint which was the healng rate of duodenal ulcer after 4
weeks of treatment as prespecified in the protocol. Patients were treated in this trial for eight
weeks. Endoscopies were taken at baseline, at weeks 4 and 8. Antacids were allowed but
discouraged during the trial: "Philips’ Milk of Magnesia tablets were originally dispensed, but
later, through protocol amendments, Maalos No. 2 tablets were dispensed. The patient-visits to
clinics were to occur at baseline, and at weeks 2, 4, 6, ar.d 8. The visit days for these scheduled
visits were structured as: Week 2 {days 13 -15), Week 4 (days 26 -30), Week 6 (days 40 -44), Week

8 (days 54 -58). The attached chart "Study Schedule” lists the information recorded at various
Visits.

The patients at entry were to have an endoscopically verified duoden

al ulcer of at least 0.3 cm in
diameter and not exceeding 2.5 cm. Patients with 2

baseline ulcers were alsc allowed in the trial.

The protoco! criteria fer efficacy evaluation were as follows:

"1. Patients must be complaint for at least seven days ou study medication and have at least
one on-therapy clinical evaluation beyond the preliminary evaluation.

[

Valid endoscopic examinations require that the patients be between 75% and 125%
compliant in the assessment period preceding the procedure,

3. Anintent-to-treat analysis will be conducted on all patients who participate in the study
~eRardless of treatment compliance. This wili include a comparison of baseline
evaluations to al! on-therapy c¢linical evaluations. "

The protoco! defined the primary measure of effectiveness as:

"The primary efficacy parameter wili be the percent of patients whose ulcers have healed
at week 4. A positive response requires endoscopic evidence of complete healing. A'l
other patients who are evaluable based on the criteria above will be considered non-
recponders at-Week 4 and at the final evaluation. The final evaluation will be also tested
however since spontaneous healing frequentiy nccurs with time, the difference between

the active and placebo résponse rates may not be as great as at the earlier time point (Week
4) and thus, not statistically significant. "

The protocol indicated that a patient healed at week 4 will he discontinued from the study, and a
patient not heaied at week 4 wili continue taking study medication until week 8 at which time
another endoscopic examination will be performed.



The protocol defined the ulcer healing as normal or hyperemic mucosa and failure to heal as
erosion or ulcer. The follewing grading scale was to be used to describe the duodenum:

1. Normal or Hyperemic
2. Erosion - defined as a discontinuity of epithehhum without any definite crater formation.
3. Ulcer - defined as discontinuity of epithelium without =nyv definite crater formation.

2.2 Kandomization & Blinding

The randomization chart filed with the ANDA indicated that the patients were randomliv allocated
to the three treatment group using sequence(s) of random numbers generated by the computer.
The randomization was done in blocks of three patients. Thece treatment assignments were done
before the trial started. As the treatment assignments wera not displayed by center it was not
possible to say that these randomization were blocxked by center. The sponsor stated that

" A patient number and a medication kit will be assignad at the time the patient : .ceives
study medication. The medication kit number will be randomly assigned using a computer
generated sequence to contain either generic sucralfate, |1 gm tablets, Carafate 1 gm
tablets, or placebo matched tablets.”

The study medication wzs supplied for each patient in a large outer container (Patient Pack), four
inner containers (Dispenser Packs) and Blister Cards (two blister cards per Dispenser Pack).
Dispenser Packs and Blister Cards identified the study number, patieat number, patient initials,
and dosage instructions. Tablets packed were: Biocraft Sucralfaie 1 gram tablets (white); Carafate
I gram tablets (pink) and placzbo | gram tablets (white). The Patient Pack was to be lubeled in a
double-blind manner using a two-part tear-off label. The part of the label attached to the
medication container was printed with the patient number, study number, and dosage instructions.

Comment. This procedure would not blind the Carafate tablet because its color was pink and the
sucralfate and the placebo tablet color was white. However, the protocol stated;

"All test substance will be supplied as tablets, blister sealed in foil packets to ensure the
irtegrity of bhind."

"In order to ensure the integrity of blind, a third-party will dispense the test substance to
the patients. Patients will be instructed not 1o discuss the tablets they are ingesting with
any one other than the person who dispensed the test substance to them."

Thus, the protocol contained some precautions for minimizing the unblinding of the Carafate
tablet.

II. SPONSOR'S ANALYSES & RESULTS

A total of 273 patients were randomized to this trial, 93 patients o the placebo group, 89 1o the
Carafate group and 91 to the Biocraft sucralfate group. Twenty (20) centers contributed patients
to this trial. Seven of the 20 participating centers contribated 20 or more patients per center. The



remaining 13 centers had small number of patients per center; 3 centers had no patients in one or
two treatment arms. The number of patients included by the sponsor in the "primary efficacy
analysis™ were: 1) 24} patients (83 placebo, 82 Carafate, 76 sucralfate) in the original submission,
August 15, 1989; 2) 238 patients (81 placebo, 82 Carafate, 75 sucralfate) in the Amendment of
April 16, 1990; 3) ail 273 randomized patients - ITT (intention-to-treat) analysis with
adjustments for late week 4 endoscopies (93 placebo, 89 Carafate, 91 sucralfate) in the
Amendment of July 5, 1990)

3.1. Chronology of Dats Bases Reported By The Sponsor
The chronology of the various data bases analyzed and submitted for review is as follows:

August 15 89 & Febryary 15, 1990: Included the original submission data base.

Amendment April 16, 1990; This amendment included the "revised” data base after some
inconsistencies, found with the original submission data base, were resolved by the sponsor.

Amendment July 5, 1990: This data base included in this amendment js basically the sarae as the
data base of the April 16 Amendment; however, minor inconsistencies were noted which are
listed in this review. The sponsor analyzed this cata base according to the ITT (intention-to-treat)
principle on including all randomized patients, on using unhealed result at week 4 to all patient
whose week 4 endoscapies were done after 30 days from the start of the prescribed study
medication; the prespecified endoscopy window for week 4 was 26-30 days.

A preliminary review of this ANDA, completed May 1990, had indicated some inconsistencies
with the original data base. Consequently, the sponsor was asked to check the data base against
the patient case report forms and provide a revised data base incorporating the data actually
recorded on the patient case report forms. The sponsor was also asked to revise the statistical
results,

This review 1s based on thie "revised” data base (Amendments April 16, July 5, 1990). The
sponsor’s results for the week 4 healing rate vary numerically for the 3 data bases in terms of the
magnitude of the healing rate, but the results of the statistical tests of significance and
conclusions for week 4 are not significantly different for these data bases. The sponsor’'s results
for the 3 data bases ure presented in the following:

3.2. Sponsor's Week 4 Results (August 15, 1989: The Original Submission Data Base)

A total of 241 patients /83 placebo, 82 Carafate, 76 sucralfate), of the 273 randomized, were
inciuded in the sponsar’s "primary efficacy” (PE) analysis. According to this data base, 32 patients
had no week 4 endoscopy, and were, therefore, not included in the analysis. These 32 patients
excluded from the analysis are listed in Table 9 (attached). The overall results by this analysis
were as follows:



Treatment No. of No. of pts. Week 4 Difference 2:Sided
Group pts. Healed Healing in Healing p

Rate Rates _
Placebo 83 18 22% S-P 29% <001
Carafate 82 41 50% C-P 28% <.001
Sucralfate 76 39 51% S-C. 1% .885
Total 241 98 patients 90?&2 Confidence Interval (S -

patients Cy :
(-16%, 18%)
_F placebo, C= Carafate, S = Sucraliale

‘ -sided p by the Mantel-Haensze!l test provided by the sponsor.
' Confidence interval is calculated by the reviewer on applving the formula given on page 29 of

the book: Statistical Methods for Rates and Proportions, Second Edition, by Joseph Fleiss.

3.2. Sponsor’s Week 4 Results (Amendment: April 16, 1990)

A total of 238 patients (81 placebo, 82 Carafte, 75 sucralfate), of the 273 randomized, were
included in the PE analysis. According to this data base, 35 patients did not have week 4
endoscopy. and were, therefore, not included in this analysis. The additional 3 patients excluded
(32 for the original data base to 35 for this data base) were: sucralfate patient #70 (week
endoscopy taken at week 3, unhealed), placebo patient #240 (week 4 endoscopy taken at week 3,
healed), placebo patient #264 (week 4 endoscopy taken at week 2, unhealed). The overall resuits
based on this data base were as fcllows:

Treatment No. of No. of pts. Week 4 Difference 2:Sided
Group pts. Healed Healing in Healing p
Rate Rates

Placebo 81 16 20% S-P 33% <.001
Carafate 82 40 49%, C-P 29% <.001
Sucralfate 75 40 53% S$-C 4% 577
Total 238 96 patients 90‘_)(3 Confidence Interval (S -

patients C)

(-10%, 18%)
_’F = placebo, C= Caralate, § = Sucrallate

. 2-sided p by the Mantel-Haenszel test provided by the sponsor.
Confidence interval is calculated by the reviewer on applying the formula given on page 29 of

the book: Statistical Methods for Rates and Proportigns, Second Edition, by Joseph Fleiss.

Thus, the sponsor’s results for this data base were not significantly different from the results for
the original submission data base,



3.2. Sponsor’s Week 4 Results (Amendmeat: July 5, 1990)

In this analysis the sponsor included all randomized patients, but patients whose endoscopies were
were late and were taken after 30 days from the start of the medication were set to unhealed status
for week 4. The results were as follows:

Treatment No. of No. of pts. Week 4 Difference 2:Sided
Group pts. Healed Healing in Healing
Rate Rates

Placebo Q3 15 16% S-P 18% 017
Carafate 89 35 39% C-P 23% .0003
Sucralfate 91 31 34% S-C -5% .701
Total 273 81 patients 90‘2@ Confidence Interval (S -

patients C)

(-18%, 8%)

'.P = placebo, C= Caralate, S = Sucraliate
. 2-sided p by the Mantel-Haenszel test provided by the sponsor.
Confidence interval calcutated by the reviewer on applying the formula given on page 29 of

the book: Statistical Methods for Rates and Proportions, Second Edition, by Joseph Fleiss.

3.4. Summary Tables for the Sponsor’s "Revised" Data

Table 1 gives the summary of week 4 endoscopic outcomes by center and pooled over centers for
the revised data base (July 5th Amendment). This table gives, by center, the frequencies of
patients who healed, patients who did not heal, and patients who did not have week 4 endoscopy.
In this July 5th data base, patients with late endoscopies (after day 30 from baseline) were counted
as having no endoscopy at week 4.

Table 2 displays the comparative demographic information for all randomized patients. The data
indicated balance with respect to the demographic characteristics listad in this table.

Table 3 displays the week 4 endoscopy outcomes by one and two ulcers at baseline. The data
indicated imbalance with respect to patients with 2 ulcers at baseline. This imbalance occurred
despite the fact that the study was a randomized trial.

Table 4, in the upper part, lists patients without endoscopy after baseline. Numerically, there cre
more patients of this type in the sucralfate group than in the Carafate or the placebo group.

Table 5 lists patients whose endoscopies were taken above the week 4 window (days 26-30).
Numerically, there are more patients of this type in the sucralfate group than in the Carafate and
the Sucralfate group.



Table 4 includes patients whose endoscopies were taken before the week 4 window (days 26-30).
Numerically, there are more patients of this type in the placebo group than in the other 2
treatment groups.

Table 6 lists patients with 2 baseline ulcers. Numerically, there are more patients of this type in
the placebo group than in the other twc treatment groups.

Table 7 lists dropouts during the week 4 treatment periand. This table indicates more dropouts for
the sucraifate and the placebo groups than for the Carafate group.

Table 8 shows the frequency distribution of drug vompliance; less than 75% and greater than
125% medication intake defined as cut-off points for noncompliance. This data indicate that, at
week 4, the compliance rate is somewhat less in the sucralfate group than in the placebo group:
(placebo, 94%) vs (sucraifate, 81%).

IV. REVIEWER'S EVALUATION & COMMENTS
4.1. Imbalances ("Revised" Data)

Imbalances between treatment groups were noted for the July 5 Amendment data base with
respect to the following variables:

. The number of patients enrolled with 2 baseline ulcers
2). The number of patients with only baseline endoscopy.
3. The number of patients with late week 4 endoscopies (endoscopies taken above the week 4

window (days 26-30);.

The details regarding these imbalances are discussed in the rest of this section #4.1.

The following table shows the distribution of the number of patients with 2 baseline ulcers and
the observed week 4 healing rates for these patients.

APPEARS THIS WAY
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Table: Distribution of the number of patients with 2 baseline ulcers

No. of No. of pts. Week 4 Difference
Treatment pis. Healed Healing in Healing 2-Sided
Group 2 BUs Rate Rates p*
Placebo 24 2 84 S-P 12% 354
Carafate 14 6 43% C-P 35% 034
Sucralfate 15 3 20% S-C -13% 245
Total 53 11 90% Confidence Interval (S -
C)
(-62%, 17%)

P = placebo, C=Earaf'ate, S = Sucralfate
* 2-sided p by the Fisher's exact test

As seen in the above table, and Table 6, for patients with 2 baseline ulcers, the observed
imbalance, 24/93 vs. 14/89 vs. 14/91, was not statistically significant at the .05 level; 2-sided
p=.157 on using a chi-square test with 2 degrees of freedom. Still such an imbalance is likely to
cause some bias in the comparisons against placebo. This observed imbaiance was mainly because
of centers #1059 and #1074. Center #1059 enrolied 6 such patients in the placebo arm, none in
the Carafate arm, and only 1 in the sucraifate arm. Center #1074 enrolled 2 such patients, both in
the placebo arm.

However, there is no imbalance with respect to 2 baseline ulcer for the sucralfate vs Carafate
comparison; 14 patients in the Carafte group as compare to 15 patients in the Carafte group had 2
baseline ulcers. Therefore, this reviewer is not concerned about the effect of imbalance with
respect to 2 baseline ulcers for the equivalence evaluation of the two active formulations.

For the subgroup of patients with 2 baseline ulcers, the observed week 4 healing rate for the
Carafate group is significantly greater than the corresponding healing rate for the placebo group,
indicating the validity of the trial in patients with 2 baseline ulcers. The sucralfate vs. placebo
comparison for this subgroup is not statistically significant. However, because, of small group
sizes, these comparison results for sucralfate can not be used to conclude that sucralfate was not
better than placebo or sucralfate was inferior to Carafate in patients with multiple duodenal
ulcers.

The total numbers of patients with only baseline endoscopy was 14 in the sucralfate group as
compared to 7 in the Carafate and 5 in the placebo group (see, Table 4). This imbalance was
statistically significant as seen in the following table:

APPFARC TUIC WAY
Ui urialNAL



Table: Distribution of the number of patients with only baseline endoscopy
Placebo Carafate Sucralfate

# f patienrs 93 89 91
randomized
= with only 5/93 7/89 14/91
baseline {5%) (8%) (15%)
endoscopy
Comparisons:

Overall (Sucralfate Vs. Carafate Vs. placebo). 2-Sided p=.056 (Chi-square == 5.8, df=2)
Sucralfate Vs. placebo: 2-sided p= .030 (Fisher's exact tes*)
Carafate Vs. Placebo: 2-sided p =.561 (Fisher's exact test)

Thus, the number of patients without anv post-baseline endoscopy is greater in the Sucralfate
group than either in the placebo group or the Carafate group. This imbalance is likely 1o bias the
results for compcrisons against placebo and Caratate. One way to protect against this bias is to
analyze the data on including all randomized patients on assuming unhealed status for these 26

patients.

A total of 34 patients had late endoscopies; endoscopics were tak.n after day 30 on study (see,
Table 5). These patients hact na endoscopy for the 0* - 30 day treatment period. The following
table shows the comparison results tor the late endoscopy patients:

Table - Results For the Late Endoscopy Patients
fendoscopies done after 30 days on study;

No. of pts. 2-Sided
Treatment No. of He:aled Observed Statistical p*
Group pLs. _ Rate Comparisons
Placebo 8 2 5% Svs. P 109
Carafate 10 3 30% Svs.C .248
Sucralfate 16 9 56% S vs. 163

(C+P)

Total 34 14

P = placebo, C= Earafate. S = Sucralfate

¢ 2-sided p by the Fisher's exact test

The above imbalance, although statistically not significant, could still bias the week 4 results in
favor of sucralfate when compared to placebe and Carafate. One way to protect against such a
bias is to analyze the data on assuming unhealed status for these 34 patients during the 4 week
treatment pericd. Given the data in the above table, such an adjustment would make the
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statistical tests conservative in comparing sucralfate against placebo or against Carafate.

4.2 Analyses For Effectiveness And Bioequivalence (Using Conservative Approaches)

The observed imbalances in the aforementioned 3 areas could inflate and bias the sucraifate week
4 healing rate in favor of sucraifatc. Therefore, the following analyses were updertaken. The
Analysis #! is a conservative analysis for protecting against the two types of imbalances, 2) and 3)
mentioned above. The: Analysis #2 were done for protecting against all 3 types of imbalances,
1), 2), and 3).

Analysis #1

In this week 4 analysis, patients who had only baseline endoscopies are gssumed unhealed. Also,
patients whose post-baseline endoscopiss were done after 30 days on study are assumed unheaizd,
even though some of taese sucralfate patients were reported healed on dzy 31. These adjustments
in the analysis penalizes the sucralfate group, but corrects for bias resultiag from imbalances due
to no post-baseline and late week 4 endoscopies - these imbalancing events occurred more
frequently in the sucraifate group than in the other two treatment groups. The results for this
analysis are as follows:

Trial Validity Results (With respect to Week 4 healing):
Sucralfate 31% (31/91) vs placebo 16% (15/93), 2-sided p =.017 (Mantel-Haenszel test)
Carafate 34% (35/89) vs placebo 16% (15/93), 2-sided p =.0003 (Mantel-Haenszel test)

Bioequivalence Result (With respect to Week 4 healing):
%)% confidence interval for the sucralfate minus Carafate cifference in the healing rates:
(-18%, 8%)

However, for this analysis, one may still question the validity of the result in the presence of more
early endoscopy patients in the placebo group than in the sucralfate group (see, Table 4). But this
imbalance does not seem to bias the result. This conclusion is based after examining the c'ata with
respect to the 'either-or’ event of either early endoscopy or no endoscopy after baseline. The
placebo and the sucralfate treatment groups are comparable with respect to this 'either-or’ event,
15% rate for placebo vs. 19% for sucralfate (2-sided p= .558). Except for one piacebo patient
#240/canter=1053 (see, Table 4), all early or no-endoscopy patients (13 in placebo and 17 in
sucralfate) are set to unhealed status in the Analysis #1,

Thus, the Analysis #1 indicates that the trial was valid and the generic sucralfate is bioequivalent
to Carafate with respect to week 4 healing of duodenal ulcer.

Analys.; # 2

The Analysis #1 may still have some bias against placebo because it includes patients with 1 as
well as with 2 baseline ulcers, when given that, there are more patients with 2 baseline ulcers in
the placebo group than in the Carafate and the placebo group. Therefore, Analysis #2 was done
on excluding all together patients with 2 baseline ulcers. This analysis is then just the analysis for
patients with } baseline ulcer with adjustments as applied in Analysis #1. The results were as



shown in the following table:

Table - Week 4 results with adjustments as in Analysis »1

(All randomized patients with | baseline ulcer included)
Treatment No. of No. of pts. Week 4 Difference 2:Sided
Group pis. Healed Healing in Healing p
Rate Rates
Piacebo 69 13 19% S-P 18% 018
Carafate 75 29 39% C-P 20% .010
Sucralfate 76 28 34% $-C-2% .868
Total 220 70 90% Confidence Interval (S -
(C-)lebb, 13%)

'5 = placebo, C= Caralate, § = Sucrallate
. 2-sided p by the Man1el-Haenszel test provided by the sponsor.
Confidence interval calculated by the reviewer on applving the formula given on page 29 of

the book: Statistical Methods for Rates and Proportions, Second Edition, by Joseph Fleiss.

This analysis with adjustment for imbalances 1), 2) and 3) discussed above also ind cates that, in
patients with one baseline ulcer, the seneric sucralfate was effective and bioequiva.ent to
Carafate.

4.3 Cumulative Healing Rates Weeks 4 to 8 (Kaplan-Meier Method)

In order 10 evaluate the overall results for the trial, cumulative healing rates with respect to time
(days on study) were estimated by the Kaplan-Meier method from week 4 to week 8§ (see, Figure
1), and the treatment groups were compared by the log-rank test. In this analysis all randomized
patients were included. Also, patients with only baseline endoscopy were assumed unhealed in the
trial (1.e., assumed censored end of the day 58, the upper time limit for the 8 week endoscopy) to
get some protection against bias. The results are shown in Figure 1 (anached). The log-rank
comparison tests showed the foliowing p-values:

Log-rank comparison tests:
Sucralfate vs. placebo, 2-sided p =.033
Sucralfate vs. Carafate, 2-sided p =.929

The fact that the 2-sided p-value for the Sucralfate vs. Carafte is greater than .9 for this analysis
provides supportive evidence in favor of bioequivalence between sucralfate and Carafate.

4.4. Comments for the April 16, 1990 Amendment Data Base
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The sponsor {iled a datz hase on diskette with the April 16, 1990 Amendment. A review of this
eartier data showed a few inconsistencies. But, these inconsistencies, in this reviewer's assessment,
did not impact or change the ibove results. The inconsistencies noted by this reviewer for this
data base vs the July 5, 1990 Amendment uata base were as follows:
Patient #188/Center=1066

April 16 Amendment: This patient is marked healed at week 4

July 5 Amendment: This patient is shown without endoscopy after baseline.

Patient #187/Center=1066

April 16 Amendment: This patient is marked healed at week 4, but the size of the second ulcer
at week 4 is coded to be of 2 cm long.

July S Amendment: This patient js marked healed at week 4, but ulcer sizes are shown as
zeros at this week.

Patient #275/Center=]075
April 16 Amendment: This patient is coded with only | baseline ulcer.

July 5 Amendment: This patient is coded with 2 baseline ulcers.

4.5. Comments for the Original Submission Data Base

The review of this original data base showed serious imbalance with regard to patients with 2
baseline ulcers: 23 patients for placebo, 7 patients for Carafate, and no patient for sucralfate. It is
possible that in the original submission the patient information with respect to 2 baseline ulcers
was not carefully coded and verified by the sponsor’s staff.

However, this reviewer has compared the case report forms for some 50 dropout patients and for
patients from centers listed below against the July 5 Amendment data base (comparison checks
only with regard to endoscopy outcomes).

Center 1052 . ‘30 patients checked),
Center 1075 - ‘24 patients checked),
Center 1076 - ‘18 patients checked),
Center 1059 -, - (18 patients checked)

Copies of the the patient case report forms for some patients from these centers and for dropout
patients were provided b/ the sponsor upon request by this reviewer. These comparison checks,
based upon a sample from the population of 273 patients, found the July 5 Amendment data base
to be satisfz:tory with regard to the endoscopy outcomes. Therefore, in drawing the conclusion
for this trial, this reviewer has relied on the most recent revised data base which is the July §
Amendment data base.



V. OVERALL CONCLUSION

Despite some observed imbalances in the data, filed with the April 16 and July 5 Amendments,
the statistical review of this revised efficacy data by conservative approaches indicates that, for
this trial, the Biocraft generic sucraifate is more effective than placebo, and is bioequivalent to
Carafate in patients with duodenal ulcer.

M 7 /,Lu&,w_
Reviewer: M. F. Huque, Ph. D.
Supervisory Mathematical Statistician

This review consists of 12 pages of text and 13 pages of tables and figures.
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continue in the study.

* & Serum aluminum measurements only.
*+*% Conducted at any point at which the patient discontinues

from the study.

*+x%* Tncluded a rectal examination at the preliminary visit.
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Susmmaries of Endoscopic Outcrmes During Wewk 4" For All Rendomized Patients

Table 1

For the MEW ("Revised™) Date Base, July 5th Amendment)

do. Nepled/Total Ranciomi zed, Mealing Rate, NMN(.)= Muxber Mot Hesled During Week 4,
Center # N(.)= wumber Without Endoscopy During Week 4
s12e) Flacebo Carafate Sucral fate
1052 (45) 1715 (TX), WH(14), M(0) 3715 (20%), NA(B), M(&) 4715 (27TX), NH(B), ™M(}
1075 (35) 2/13  (15%), NH(9),  M(2) 6/11  (55%), NH(3), M(2) 4711 (36%), NH(3), M(4)
1059 (28) 179 (11R), NM(BY,  w(0) /10 (40X, NH(S), WM(1) 3/9  (33%), NK(6), M(O)
1055 (27) 0/9  (OX), NH(B), M(1) 2/8  (25X), NH(4), M(2) 5710 50%), NH(3), M(2)
1076 (26) 476 (44X, NH(S),  R(D) 6/8  (73%), NH(1), M) 6/9  (6TXR), NH(1), M)
1066 (25) /9 (AI1X), NH(7), M(D) 3/8  (38%), NH(5), W(0) 2/8  (25%X), NH(4L), M(2)
1053 (20 V7 (16X), NH(S),  M(D) 3/6  (50%), RH(3), M(0) 1/7 (1%, NH(S), M(D)
1060 (12) 2/6  (50%), NH(2), WD) 4 (25%), NH(2), M(D) /4 (25%), NH(2), M)
1064 (10) 174 (25%), NH(3), WD) 2735 (6TX), NH(1), M(D) 2/3  (79%), NH(1), M)
1076 (1) 072 (O%), NH(Y), M(1) 072 (O%), NH(Y), M(1) 173 (33%), NH(O), M)
1063 (7 2/3  (T5%), NH(1), WD) 0/2  (0X), NH(2), M(0) 0/2  (0X), NH(2), WD)
1049 ¢ &) Q72 (O%), WH(2), WD) /2 (50%), NH(1), W(D) 172 (5%, NH(D), M(1)
1058 ( &) 072 (OX), NH(2), WD) 172 (50%), NK(1), M(0) 072  (0%X), NH(1), ™MD
1051 ( 5) 0/2  (O%), NH(1), N()) 0/1  (0X), NH(1), M(0) 0/2  (0X), NH(O), M(2)
1056 (&) 01 NH(O), M(D) 172 NH(0), M(1) 0/1 NK(D), M(T)
1057 (3 0/1 NHCY), WD) /1 NH(1), W(0) 171 NH(O), M(D)
068 (3 071 NHCT),  M(D) 0/1 NH(1), M(0) o1 KH(0), M(1)
1067 ( 2) - N NH(0), M(0) o7 NH(1), M(0)
1061 (1) - 1”1 KH(D), W(0) -
1050 ¢ 1) 0/1 NH(1), M(O) -
Total # of 15/93, (16X), 35/89 (39%), 31791, (34%),
Pa:;;r;;s N7, W) H(41), m(13) N(37), m(23)

-
in the new dats

base any endoscopy beyond 30 days was not counted as the Week 4 endoscopy.

APPEARS THIS WAY
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DEMOGRAPHIC YARIAHLE

Age (vyears)

MEAN
SID.
MIN,
MAX

Height (in.)

MEAN
s$T1D.,
MIN,
WX,

Weight (ibs.)

MEAN
ST0.
MIN,
MAX

Table 2

Demographic Information
(All Randomized Patients)

PLACEBO

76
40.7
12.5
20.0
68.0

76
68.1
3.6
59.0
77.9

76
164.0
36.7
97.0
265.0

Duration of Duodenal Ulcer Disease (years)

N

MEAN
ST10.
MIN,
MAX .

35
10.0
B.8
0.4
8.1

CARAFATE

82
43.6
12.5
19.0
70.0

82
67.8
3.7
59.0
76.0

82
173.1
31.0
115.0
250.0

&7
12.0
9.3
0.4
33.5

(Table continued to the next page

SUCRALFATE

83
42.5
11.5
20.0
69.0

a3

&
- o

56.
78.0

83
174.6
/0.5
95.0
365.C

45
9.3
7.9
0.2

30.5

OVERALL

241
42.3
12.2
19.0
70.0

241
68.13
3.6
56.7
78.0

241
164.3
36.6
95.0
365.0

127
10.5
8.7
0.2
38.1



(Table continued from the previous page ...)
Table 2

Demographic Information
(All Randomized Patients)

DEMOGRAPHIC YARIABLE PLACEBO CARAFATE SUCRALFATE OVERALL
Sex
Male 55 S8 57 170
Female 28 24 18 70
Race
Caucasien 51 53 A 148
Black 27 26 26 77
Oriental 2
Hispanic 1 4 3
Other 2 0 2 4
Occupation
Housewife 9 [} 2 17
Student 4 4 3 1"
Managerial 8 3 4 15
Reuired 7 3 [ 16
Unskilled n 9 1 n
Skilled 25 36 32 93
Professional 15 15 13 43
Unemployed 4 5 S 14
Other [ 1 0 1
Smoker
YES 39 35 43 117
NO 44 47 33 124

Alcohol Consumption

Never 33 45 38 116
Occasional 42 29 33 104
Moderate 7 8 4 19
Often 1 0 1 2

History of Duodenal Ulcer Disease

YES 45 50 36 131
NG 36 30 39 105
UNKNOWN 2 2 1 5

Episodes of Ulcer Attacks

YES 36 38 24 98
Ls] 13 1 13 37
00 NOT KNOM 23 1 28 n

Frequency of Ulcer Attacks

Less than or Equal to & Months 16 21 15 52
7-11 months 2 [A 1 7
Fvery 12 months < 1 ?

Greater than 12 months 7" 13 8 34



Tabte 3 .
Summaries of Endoscopic Outcumes During Week 4
For All Rardomized Patients
(One Baseline Ulcer ¥S Two Baseline Ulcers)

July S5th Data Base

Outcames for Patients With 1 Baseline Outcomes for patients With 2 Baslelinc
Cer.er # Ulcer: Nealing Rate, dumber Not Ulcers: Healiig Rate, Number Not Mealed,
(Si1ze) Healed, Musber Without Enduscopies Wumber Without Endoscopies
Placebo Carastate Sucral fate Piacebo Carafate Sucraltate
1052 (45) 1712 W 1) 3713 N6y 4/13 (T 0/3 X3 072 N2 072 N(YY
8% M(D) 23X M(4) 31% M) LI¢*)) M(0) M1
1075 (35 0/9 WN(7) 376 W) 3/8 N2 2/4 N(2) 3/5 W(2) 173 N(Y)
Cx  M(2) 50%  M() 38% W3 LI¢)] M0y M)
1059  (28) 1/3 N(2) 4710 N(5) 3/8 N(S) 0/6 N(6) /1 N
33X (O 40X M(h) 38%  M(0) H(0) M(0)
1055 (27) 0/8 N7) 2/8  N(&) 5710 N(3) [ VAR T D!
0% LIG P! 5% M(2) S0%  M(2) M0)
1076 (26) L/7 N(3) 6/8 N(H) 4/5 N(1) 0/72 N(2) 2/4 WD)
57%x MO 75% M1 80% M(M) M0) M2y
1066 (25) TN 376 N(3) 2/7  N(&) 072 N(2) 072 N(2) c/y N(D)
14% L IGD! 50% M0 29% M) M(0) M(O) M(Y1)
1053 (20) 1S N(e) 73 M 176 N4 0/2 N(2) 2/3 N 0/1 N(D
20% MmOy 33%  M(O) 17X M Mo M(0) M0y
1060 (12) 2/4 N 2) 174 N(2) 174 N(2)
50%  M(0) 5% m(H 25% MM
1064 (10) 1/« N3 2/3 N(Y) 2/3 (1)
25%  Mi0) 67T%  M(0) 67% WD)
1074 (7 0/2 N 173 KO 0/2 K1)
114 LIQD) 33X w2 LIG D]
1063 « 7) 2/3  N(1) 7R TR D] 0/2 W) 071 N(Y)
67X [ 140)] 0% M0y 0% M(0) M(0)
10ev ( 6) 0/2  N2) e W 172 NO)
0% M:0) 50%  mM(0) S0X  M(1)
1058 (&) 072 wW'2) 0/1 LIGD] 072 WY \TAREE 14¢)]
% M(0) 0% MO 123 LIGM) M(0)
1087 (5 on Y 0/2 KV 0/2 M(D)
0X Meo) LIS D] M(2)

-
In the new data base sany endoscopy sfter 30 days was not counted as the Week & endoscopy.

M(.) = # of patients without endoscopy gduring the 4 Week treatment period.
N(,) = Number of patients found not healed by endoscopy.

(Table continued to the next page)



{Table continued from the previous page)

Table 3
Summerier of Endoscopic Outcomes During Week L' fFor All Rendomized Patients
{One Baseline Ucler Ys Two Raseline Ulcers)

Outcomes for Petients With 1 Baseline Outcomes for patients VWith 2 Basleline
Center # Ulcer: Heaiing Rate, Wusber Not Ulceis: Mealing Rate, Number Mot Wealed,
(S12e) Healed, Mumber Uithout Endoscopies Number Without Endoscopies
Placebo Carafate __igc_rg_lfne Piacebo Caratate Sucralfate
1054 ( = 071 N(O) 1ie WO 0/7  N(O)
LIRS LIG] LIGM
1057 (%) 0/1 K(1) 0/ k() /1 WD)
H(0) M0y M)
1068 (D) 78] LIS} 0/1 [ IQ D] 0/1 N(O)
H¢o) Mo M(1)
1067 ¢ ) 71 N 0/1 N(D)
M0 M(0)
1061 (1) 1714 N(O)
LIg
1050 ¢ N 0/1  N(Y)
M(O)
fotal # of 13769 /75 28/76 2/24 6/14 3715
Patients i9x3) (39%) 37%) (5) (43X) (20%)
273) Hes1) u(I3) N(32) W(28) ¥(20) w(8) NS
nes) N(13) n(2) M(0) N(7)

-
In the new data base any endoscopy after 30 days was rot counted as the Week 4 endoscopy.

# of patients withott endoscopy during the 4 Week treatment period.
Number of patients fourd not healed by endoscopy.

"non
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)
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TABLE 4

Patients Witlhout Endoscopies After Baseline/ Or Patients With
Before the Week 4 Window (Days 26 -30)

Endoscopies Taken

Placebo Carafate Sucralfate
Patient Days  Status, Patient Days Status, | Patient Days  Status,
No. on /#Basel. No. on /#=Basl | No. on /#Basel
Study  Ulcers Study Ulcers Study  Ulcers
1371054 0 -, 1 16/1054 0 - 49/1066 0 -1
121/1057 0 -2 39/1075 0 -, 1 62/1055 0 -
13571055 0 - 64,1055 0 -, 1 86/105% 0 -, 1
142/1074 0 ., 2 69/1055 0 -1 123/1051 © -2
188,/1066 0O -1 126/1052 © -1 12471051 0O -2
2171057 12 NH, | 141,/1052 0 - 1
1071055 2 NH. 1 262/1060 0 -, 1 14371074 0 -0
13271052 15 NH. 1 150/1075 0 -2
162,/1076 17 NH, 2 156/1066 O -2
1641052 15 NH, 2 157/1055 © -, 1
218/1076 15 NH, 1 200/1052 0O -, 2
2561066 18 NH, | 205/1052 0O -, 1
24071053 21 H, | 221/1076 0 -, 2
26471060 13 NH, 1 263/1060 0O -, 1
2741075 0O -,
70/1055 17 NH, I
108/1055 14 NH.1
128/1052 14 - NH,I
H= Patient healed
NH= Patient not healed
he?7

ON origivAl




TABLE »

Patients Whose Endoscopies Were Taken Above the Week 4 Window: Days 26 -30
(Endoscopies Taken After 30 Days From Baselire)

Placebo Carafate Sucralfate

Patient Days  Starus, Patient Days Status, | Patient Davs  Status,
No. on /%Basel No. on /#Basl | No. on /#Basel
Study Ulcers Study Ulgers Study Ulcers

25/1049 31 NH, | 5/1052 i3 H, | 15/1054 31 H, |

28/1049 38 NH, | 166/1052 31 NH, | 27/104% 31 ol
66,1055 31 NH, | 179/1052 42 NH, I 4371060 31 NH, 1
75/1075 35 H, | 18271052 32 NH, | 89/1058 32 NH, |

188/1G66 35677 H?7, 1 186/1052 35§ NH, | 101/1076 33 H, 2

19571075 35 NH, 1| 193/1075 32 H, | 93/1068 31 H, |
19971052 32 NH, 2 198/1075 31 NH??, 134/1085 37 NH. I

| 1

27171075 31 NH, 1 210/1076 34 H., | 145/1075 31 NH, 2
257/1066 37 NH, 1 168/1052 33 NH. L

265/1059 36 NH, | 177/1052 32 NH, |

194/1075 39 H, 1

20271052 31 H, 1

233/1075 38 NH, |

238/1053 32 H, 1

272/1075 37 H, 1

283/1074 33 H, 1

Placebo patient 188/1066:
Had no endoscopy after baseline according to the July 5th data base
Had weck 4 endoscopy on day 36 with healed status, according to the April 16 data base

Carafate patient 198;71075:

Was not healed according to the July 5th data base

Was healed according to the April 16th data base




Table 6
Patients With 2 Baseline Ulcers And Their Week 4 Healing Btatus
(Tuly 5th Data Bass)

Flacebo Carafate Sucralfate
Patient Days Status Patient Days Status Patient Days Status
No. on No. on No. on

study - study Study
3171059 27 NH 11/1063 28 NH 5971053 30 NH
3771075 28 H 52/1066 27 NH 74/1067 28 NH
42/1075 28 NH 55/1053 29 H 101/1076 33 H
76/1075 28 H 87/1058 27 H 123/1051 0 -
12171051 0 - 147/1075 27 H 124/1051 0 -
12571651 28 NH 148/1075 29 H 145/1075 31 NH
1391074 30 NH 152/1066 30 NH 156/1066 28 H
14271074 O - 173/1053 28 NH 180/1052 29 NH
16271076 |7 NH 18271052 32 NH 200/1052 0 -
164/1052 15 NH 186/1052 35 NH 209/1076 28 NH
174/1053 28 NH 198/1075 31 H 221/1076 0 -
185/1052 28 NH 232/1075 28 H 230/1075 27 H
199/1052 32 NH 239/1053 28 NH 241/1059 28 NH
21471066 28 NH 276/1075 28 NH 127/293 28 NH
236/1053 28 NH 150/107s @ -
24371059 28 NH
246/1059 28 NH
255/1066 28 NH
266/1059 28 NH
269/1059 28 - NH
27871055 29 NH
28871059 28 NH
289/1076 29 NH
275/1075 28 NH




" Table 7
Dropouts During the ¢ Week Treatment Period
(start of the Medic:=tion to 30 Days on Study)

Placebo Carafate Sucralfate
Cent Pat Days on Cent Pat Days on | Cent Pat Days
er No. Stuady er No. Study er No. on
No. (Status) | No. (Status | No. Study
) (Status
)
1051 121 0 1052 129 © 1051 123 0
1052 132 15 (NH) 1052 203 29 (NH) 1051 124 0
1052 164 15 (NH) 1054 16 O 1052 128 14 (NH)
1053 240 21 (H) 1055 64 0 1052 200 ©
1054 13 0 1055 69 0 1052 205 0
1055 107 2 (NH) 1059 268 28 (Nn) 1055 62 0
1055 135 0 1060 262 0 1055 70 17 (NH)
1057 21 12 (NH) 1074 141 © 1055 108 14 (NH)
1060 264 13 (NH) 1075 39 0 1055 157 0
1066 188 0 Total: 9 Patients 1058 86 O
Dropout Rate 9/89
(10%)
1066 256 18 (NH) 1059 299 28 (NH)
1068 52 28 (NH) 1060 263 0
1074 142 0 1066 49 0
1075 229 26 (NH) 1066 156 0
1076 162 17 (NH) 1074 143 0
1076 218 15 (NH) 107% 150 0O
Total: 16 Patients 1075 274 0
Dropout Rate 16/93
(17%)
1076 221 O
Total: 18 Patients
Dropout Rate 18/91
(20%) |




Frequency Distribution of Drug Compliance

Table 8

Treatment Week Less than 75% 10 Greater than  Total # of
75% 125% 1258% Patients

Plazebo 2 8 (9%0 80 (91%) 0 8%

4 4 (5%) 74 (94%) 1 (1%) 79

6 5 (8% 56 (92%) 0 61

8 7 (11%) 57 (88%) 1 (1%) 65
Carafate 2 9 (11%) 75 (87%) 2 (2%) 86

4 11 (13%) 71 (87%) 0 82

6 3 (8% 36 (90%) 1 (2%) 40

8 6 (15%: 32 {82%) 1 (3%) 39
Sucralfate 2 8 (9%) 77 (91%) 0 85

4 14 (18%) 62 (81%) 1 (1%) 77

6 1 (3%) 31 (97%) 0 32

8 5 (14%) 28 (80%) 2 (6%) 35

Y
APPEARS THIS WA
ON ORIGINAL
Y

ON ORIGINAL



Table 9
Patients Excluded from the Efficacy Analysis
( Original Submission Data )

PLACEBO CARAFATE SUCRALFATE
10517121 1052/12% 1051123
10527132 1054/16 10517124
1052/164 1055764 10527128
1054713 1055769 10527200
10557135 10607262 10527205
1057721 10747141 1055762
10667256 1075/39 10557107
10747142 10557157
10767162 1058/8%
10767218 1060/263
1066749
10747143
10757150
0757274

wrer221



FIGURE No. 1

CUMULATIVE HEALING RATES
By the Kaplan-Meler Method
(All patients with 1 and 2 Baseline Ulcers)

70
Log-rank comparison lests:
4 Sucralfate vs placebo, 2-sided p = 0.033
Sucralfate vs Carafate, 2-sided p = 0.929
60 - /
50
g
®
®
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Note. Patients with oniy baseline endoscopies were assumed unhealed 1o the end of the trial.




70-34K

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC, HFALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: May 11, 1990

FROM: Robert Prizont, M.D., Medical Officer
DPivision of Gastrointestinal and Coagulation Drug Products, HFD-180

SUBJECT: ANDA 70-848. Sucralfate. Consult from Division of Generic Drugs

TO: Director -, 2
Division of Gastrointestinal and Coagulation Drug Products, HFD-180

Blocraft Lab. Inc. filed this ANDA on August 1989 to demonstrate ,
bioequivalence of clinical endpoints between the sponsor's sucralfate oral
tablets and Marion's carafate oral tablets. This 1s a single three arm
trial which included a total of 273 patients. Ar the request of this .
reviewer and the statisticlan reviewer, the sponsor filed on March 5, 1990,
Case Report Forms of 53 dropout patients and a listing of patients cnrolled
with 2 ulcers. The tabulation of patients according to ulcer status was
included in a diskette. On April 16, 1990 Biocraft filed an amendment with
changes in the ulcer status of 1S patients. Eleven of these patients had
been changed to "healed" while remaining with apparent duodenal erosions of
0.2 om or ulcers of 0.3 oo at the site of the original ulcer. The healing
status of the other four patlents have been changed from either yes (healed)
to no (unhealed) or vice-versa. Also included were new Primary
Fffectiveness and Intent to Treat Analyses. In the new PES two patients in
the placebo arm ana one in the sucralfate arm were excluded from the
analyses, The original and new ITT included only 248 patients out of a
trial of 273, with 25 excluded patients. The sponsor included in the
Protocal and in the analyses patients with 0.2 cm erosions as second
ulcers. My review of the dropout CRF's reveal discrepancies between the
status of ulcers claimed by the sponsor and the ones actually reported by
investigators.

The following is requested frow the sponsor:
L. There is an inconsistency in the number of patients listed as

dropped in Page 27, Vol 1/7 of the August 16, 1989 submission and
in Page 28 of the same wolume. Page 27 states that ''a total of



-

ANDA 70-348

Page 2

6.

5> patients, 20 in the placebo..... ., 14 1n the carafate.......
and 19 in the Biocraft sucralfate,.....' were dropped from the
studies. The list of reasons for the dropouts in Pege 28 shows a
total of S5 patients, 20 in the placebo, 14 In the carafate and
21 in the sucralfate arm. The table lists that the 21
discontimations in the sucralfate arm were due to: 2 adverse
reactions, 2 interucrrent illness, 1 patient refused treatment, 6
lost to follow wp and 10 for administrative reasons. Tue number
of CFRs filed in the Agency in February 15, 1990 was 53. Please
submit the remaining 2 Case Report Forma and/or clarify the
discrepancy.

A total of 25 patients were excluded from the Intent to Treat
amalysis. Please provide the (RFs of these excluded patients.
1f some of these excluded patients were dropped and (RFs have
been already forwarded, please provide the patient and
investigator numbers.

&
Please provide an ITT analysis excluding those patiencs who had
endoscoples on or prior the 25th day for the weelk 4 or on or
rior the 55th day for the weelk 8, and excluding those patients
W d endoscoples on or after the 35th day for weck 4 or on or
after the 65th day for weelk 8. Please include in this analysis
alT dropout patients, including those excluded in the sponsor's
previous analyses.

My review of the 53 CRFs reveals that ulcers considered as healed
by the investigator were corrected and included as unhealed by
the sponsor. The sponsor should remember that surrounding
duodenal inflammation does not affect the diagnosis of healing at
the site of an ulcor. Please provide the correct account and
analyses of healed and unhealed patients.

The following patients have discrepancies in the healing status
and/or mmber of ulcers. Please provide their CRFs. The patient
nuwbers are as follows:

1009 #1118 #181 #199
#1035 #130 #182 11204
#038 #131 #183 1234
#04) #148 134 #1243
066 fs2 #192 #1261
071 76 #1197 #291
073 #1R0 #198 1298

As regards to the blinding, please provide a complete listing of
perszons who were acqualnted with the code, e.g. statistitinans,
personnel an site, medical consultants, coordinaters, at the time
of corsl hzear, daring the study and at the end of the Trial.
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STATISTICAL CONSULTATION
ANDA #: 70--848
APPLICANT: Biocraft -

DRUG NAME: Biocraft's Sucralfate ! gm tablet
(Generic Drug)

INDICATION: Duodenal Ulcer
DOCUMENTS REVIEWED:

Volumes I to III, dated August 15, 89

Volumes I to IV, dated February 1%, 1990

Amendments: dated April 16, 1990

Some data on floppy diskettes submitted dated February 15
and April 16, 1990

More information is needed to review the current ANDA. Please see
attached for details.
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1. This reviewer found several inconsistencies in the healing
status of the patients on going through the %3 patient case
report forms versus the data submitted on floppy diskcttes (
February 15 and April 16, 1990) and the data in Volume Il
(August 15, 1989). The sponsor should check carefully the data
base with regard to ulcer healing against the actual pat¥ent case
report torms and provide the corrected data base for review cn o
floppy diskette and in a tabular listing form with format as in
Volume IITI (August 15, 1989). If the investigator writes ‘'normal
endoscopy' or 'ulcer is healed' in the patient case report form
then the patient should be classified as healed. The definition
of healing should be ¢cansistent with that defined in the Pyt
and not L moditied atrer locking at the data.

2. Please provide o correct tabulation showing for each cons=orp
and the treatment group

The total number of patients randomized.

The total number of patients with week 4 endoscopy (inci

satiients with endoscopies done in hetween week 0 and wé. b

4y,

() The total number ot patients healed at week 4 (include
patients who healed in between week 0 and week 4y .

(%) The total number ot patients healed at week 8 (includ.e

patients who heasiod 1n between week 4 and woek 8).

~— —

‘. Please provide o correct list of patients who had a sccond
ulcer (or lesion) at baseline along with the size ot the ulcer,
An earlier list provided by the sponsor may contain errors. Thic
list included patients #61, 71, 190, 204, 234, 72, 73, 191, 238,
40, 62, 183, 184 and 192 who do not seem to have second ulcor (or
lesion) in the data submitted with the floppy diskette; the uvlcer
size information is mxrﬂlnq S5urprisingly, a few placebo patienteo
showed fairly larye size second ulcers ot post-baseline visits
but not at the baseline visit (e.g., patient #s 228, #271 at weok
4). 1s this data correct?

. Please provide for review the center by treatment frequency
table which went into the calculation of each Mantel-Haenszol
statistic and its p-value. Some of the centers are of small sizes
and have small expected cell frequencies. Theretfere, the p-value:
nwuld boe calaculated either by the exact procedure or on meYoing
ontera having Pxpﬂtt(d cell frequencies of less than 5 natrent
(.m; sponnor may apply an exact methed from the StatXact
procedure he caloulat o: the p-value tor the Mante!
tioowhioh not require merging of thee ool
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5. Please provide for review a list of patients who were

oX cluded from the intent-to-treat (ITT) analysis along with tn»o
reason(s) tor exclusions. The sponsor should also previde the
x»dulLo at week 4 and at week 8 according to the following
astandard ITT principles: —

1} Include all randomized patients and define the heali®a rate
tor each treatment group as the total number healed over the
total number rancdemized in that treatment group.

) Include all patients who were “treated" in the trial. Thar i
e N

«clude only those patients who dropped riaght after baselins and
'i.l not take any study medicatlon.

£, The sponsor should also provide the fellowing information:

wplatln *or review the procedurs used tor protecting the
: vent Blind during the conduct ot this trial. Who hiad a
oo the treatment codes? Were there any interim or administ
Tours of data during the conduct of the trial?

PoWere the decisions to include or cx:lucc patients into Ui
ter unmacking the treatment codno.

analyoes were made bhefore or af

review the patlent case, report tormn DrIn
5, 1059, 1075 and 107&%. Please includ:
placebo and the generic sucraltate arour:s,

M. t. Huque, Ph. D.
(.dthe matical Statistician)

Concur.

Dr. Chi = =

N

cer Orig. ANDA No. 70-848

Hi'D-1807 Dr. Fredd
HIT Lr. brizont
HED T Mr. Hasgsal
HD D Gubey [Pile DRU O1-3-2 NDA
' Dy, chi
[y SARES IR RN
: hugue S5 00 50
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MEMORANDUM OF CONSULTATIONS

Date: October 22, 1991
From: M. F. Huque, Ph. D
Group Ieader, SERB, Biometrics =
HFD-713
-
To: Stephen Fredd, M.D.

Director, Division of GI & Blood Coagulation Drug
Products - HFD-180

Subjoect: Contidence Intervals for the Carafate group in the
ANDA 70-548; Sponsor: Biocraft; Drug: generic sucralfate;
Indication: treatment o active duodenal ulcer

Please, tind attached the requested 90 and 95 percent confidence
intervals tfor the week 4 healing rate of the carafate group of the
ARDA #70-848. These contidence intervals are shown at the bottom
of the attached Tables 1 and 2 which give the week 4 healing rate
results  of this ANDA. [Also, sece the Statistical  Review &
Fvitluation of the ANDA #70-848, date: July 12, 1991, pages 10 and
11.1

A indicated to you earlicr, Dr. Prizont has raised the issue that,
although caratte treatment was effective in the sucralfate-carafate
placebo controlled trial of this ANDA, the carafate week 4 healing
rate was low in comparison to the historical sucralfate healing
rates for duodenal ulcer.

P nave calculated the above mentioned confidence intervals tor the
trial in question., These contidence intervals may not be useful in
addressing  this  issue, because they need to be  interpreted
concidering the facts that t) trials vary in population mix and
antacid usage, 2) patients may be more resistant to treatment now
than before. It is possible for such an across-study compariscn to
be meaningful, if it were to be done for "naive" patients, i.e.,
for patients treated first time for the disease indication.
However, such a comparison approach would regquire an extensive
statistical meta-analyses on pulling the right data from the
historical studies. This would be a difficult task because of the
non~availability ot the old historical data bases in the electronic
form having each patient's demographic, efficacy, and antacid usage

information.
Wy /)
A

M. F. Hugue, Ph. D.



Orig. ANDA: 70-848
HFD-180/Dr. Fredd
HFD~180/Dr. Prizont
HFD-180/Mr. Hassall
HFD-713/Dr. Dubey
HFD-713/Dr. Huque
Chron.

Dr.

Huque/x4594/mfh/10-22-91
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Table 1 - Week 4 results
(all randcomized patients)

Treatment No. of No. of Week 4 Difference Sided
Group - pts. pts. Healing in Healing ¥
Healed Rate Rates B

Placebo 93 15 16% S - P: 18% .017

Carafate 89 35 39% Cc - P: 23% .0003

Sucral fate 91 31 34% S5 - C: -5% .701

Total 273 81 90% Confidence
Interval (S8 - C) :

[ (-18%, 83) ]
. P = placebo, €' Carafate, S = Sucralfate

, 2-sided p by the Mantel-Haenszel test provided by the sponsor.

Confidence interval calculated by the reviewer on applying the

formula given on page 29 of the book: Statistical Methods for
Rates and Proportions, Second Edition, by Joseph Fleiss,

Confidence Intervals for the Carafate group
{(all randomized patients included)

90% CI: 30.8%, 47.9%
95% CI: 29.2%, 49.5%



Table 2 - Week 4 results
(all randomized patients with onlv 1 baseline ulcer)

Treatment No. of No. of Week 4 Difference a-Sided
Group pts. pts. llealing in Healing &
B Healed Rate Rates
Placebo 69 13 19% S - P: 18% .018
. Carafate 75 29 39% C - P: 20% .010
Sucralfate | 76 28 37% S - Cc: -2% .868
Total 220G /0 90% Confidence
Interval (8 - ¢) :
. o (-16%, 13%)
L P placebo, (= caratate, S = Sucralfate
.. 2-sided p by the Mantel-Hacnszel test provided by the sponsor.
- Contidence interval calculated by the reviewer on applying the

formula given on page 29 of the book: Sts istical Methods for
Rates and Proportions, Second Edition, by Joseph Fleiss.

Confidence Intervals for the Carafate group
(all randomized patients with only 1 baseline ulicer)

O

Cl: 29.4%, 47.93
CI: 27.6%, 49.75%
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STATISTICAL REVIEW & EVALUATION

ANDA #. 70-848 Date: February 10. 1994
Applicant:  Biocraft

Drug Name: Brocraft Sucralfate’s 1 gm tablet
(Generic Drug)

Indication: Duodenal Ulcer

Statistical Review Request Date: December 10, 1993

This review addresses issues raised by the medical officer Robert Prizont. M.D.
These issues are concerning randomization and treatment allocation of the
clinical trial which was designed and conducted as a 3-arm trial with treatments
sucralfate. carafate and placebo. The trial purpose was to show that the generic
sucralfate is bioequivalent to carafate having shown that carafate and sucralfate
are effective in the trial. The Week 4 healing rate of acute duodenal ulcer was
the main clinical endpoint. The trial was to be conducted as a double-blind
randomized multi-center trial.

Randomization for the Trial

In this trial, patients were claimed to be randomized in blocks of 3 patients, and
within each block. patients were to be assigned to treatments A =placebo,
B=carafate, and C=sucralfate on using an appropriate sequence of random
numbers. Exhibit #10 (attached) shows sponsor’s documentation of the
prospective (i.e., pre-established) randomization plan (chart) for the trial.

1. Concerns Regarding Prospective Randomization
If the treatment assignments used proper random number sequence. then within-

block first-patient treatment assignments should follow a statistical random
order. However, the medical officer noted that this may not be the case

o -
[ g\ '
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Reviewer Table 1
Centers with Repetitive Treatment Assignments

Center 1052 Center 1055 Center_1059
Paticnt #s Assignments Patient #s Assignments Patient #s Assignments
(1,2, 3 ACB (67 68,69 . CAB (31, 32, 33) 'FABC
(4,5.6) ABC §(70,71,72) CAB (34,35,36) ACB
(115, He, 117D ACB | (277,278, 279) CAB (241,242, 243 CB A
(118, 119, 120 CAB [6l62, 63 ACBH (244, 245. 246) C B A
(127. 128, 129 ACB (64, 65, 66) BCA (265, 266, 260V R A C
(130, 131, 132 CBA | (280, 281, 282) CAB (268, 269, 27T B A C
(lod, 163, 165) ABC (106, 107, 108) BAC (298, 299, 300) BC A
switching of patient order
(166, 167, 168) BAC (134, 135) CaA {286, 287, 288) B C A
did not ship the B of BCA
(175, 176, 177 ABC | (136, 137, 138) CAB (211, 212) BA
(178, 179, 180 ABC (157 C (103, 213) BC
Ist assignment of Block # 53
(CAB)
(181. 182, 183) ABC
(181, 185, [K6) CAB
(199, 200, 261 ACB
(202, 203, 204 CBA
(2058, 206, 207) CBA

As seen in the above table. w'thin-block first-patient assignments were
dominated by A in Center 1052, by C in Center 1055, and by B in Center
1059. Also. in Center 1055, the pattern "CAB’ (i.e.. the first patient receiving
C. the second A and the third B), occurred in 6 out of the total 10 blocks used
for this center. The medical officer therefore has raised the point: Could these
unusual patterns have occurred by the chance factor alone?



REVIEWER’S COMMENTS

I. Sponsor’s Prospective Randomization

This reviewer applied the statistical run test methodology to test for The
randomness of occurrences of assignments A ‘and B in Sequence | and of B and
C in Sequence 2. Both these sequences are listed above. The run test
methodology is described in the book by E. L. Lehman ("Nonparametrics”,
pages 313-315, published by Holden-Day. Inc.. 1975). These pages are
attached.  The methodology is also discussed in a paper by A. M. Mood (Ann.
Math. Statist.. 11: 367-392; 1940).

This run test is based on the concept that. if either the treatment assignments
alternate too frequently (e.g.. in & systematic assigninent ABABAB ...) or
alternates too slowly resulting in long sequences of treatments (e.g.. in the
above Sequence 1 with respect to treatments A and B), then non-randomness of
treatment assignments are suspected.

The results of the analyses pertformed by this reviewer were as follows:

Reviewer Table 2
Run Test Results for Treatment Assignments

Allocation Treatment 2-sided
Blocks Assignments Tested! P-Value
| - 38 Aand B 016
77 - 113 l Band C .083

These within-block Tirst-patient treatment assignments of the prospective randomization plan were
tested b cause they exhibited unusually long runs than expected under random assignment.

These results, suggest the possibitity of a defective randomization in the
prospective randomization plan. at least for the early the portion of the plan.

The sponsor’s randomization document (see Exhibit 10) also gave a
randomization seed number, which was read with difficulty by this reviewer as



#58566422, indicating that a seed number was used to generate the random
number sequence for treatment assignments. One of the purposes for
documenting and reporting such a seed number for a given trial is that one
would be able to generate the original random number sequence and ‘Venfv the
random allocation used for the trial. -

Veritication of the sponsor’s planned random allocation in Exhibit 10 has not
been possible, because the snonsor’s document did not contain the actual
random number sequence used and did not describe the method applied to it in
arriving at the planned treatment allocation claimed in the table given in Exhibit
10.

This reviewer did several experiments: 1) generated the random number
sequence with the above seed number using the random number generator
software "RANUNI" of SAS (Statistical Analysis System), 2) and used various
commonly used approaches for arriving at the treatment allocations from this
random number sequence. However, this reviewer was not able to replicate the
sponsor planned treatment allocations as given in Exhibit 10.

As some statistical software generate "pseudo-random” numbers. The sponsor
may have used a correct approach of randomization. but inadvertently generated
an inappropriate pseudo-random number sequence and went head with
treatment allocation.

II.  Unusual Patterns at Centers 1052, 1055, and 1059

Center 1052

As seen in the Reviewer Table 1, within-block first-patient assignments
occurred in the following sequence:

AAA CACABAAACACC.

Thus. with regard to within-block firsi-patient assignments, A occurred 9
times as compared to B which occurred only once and C which occurred 5
times. For a single rand smization block of size 3, there are 6 equally likely
assignments: ABC, ACB, BAC, BCA, CAB, CBA. This means that the
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probability of occurring assignment A in the first position of a single block 1s
2/6 or 1/3. Therefore, the probability that assignment A would occur by
chance in at least 9 times in the first position in 15 independent randomization
blocks can then be calculated by the exact binomial probability calc@fations.
This probability on using the function PROBBNML of the statistica® software
SAS comes out to be

Probability{ A occurs = 9 / given n=15, p, =1/3} = .0085.

Center 1055

As seen in the Reviewer Table |, there were at least 5 allocation blocks where
"ABC” replicated.  Again, tor a single randomization block of 3. therc are 6
equally likely assignments: ABC, ACB, BAC. BCA. CAB. CBA. This means
that the probability of occurring assignment "CAB’ in a single block is 1/6.
Theretore, the probability that this particular allocation would replicate by
chance at feast 5 times in 10 independent allocation blocks shipped to this
center is

Probability{ "CAB" occurs = 5/ given n=10, pap = 1/6} = .0024.

Center 1059

As seen in the Reviewer Table 1. the first-patient within block assignments for
this center had the following sequence:

AA CC BBBBSB
Thus, with regard to first-patient within-block assignments, B occurred 6
times as compared to A and C which occurred each twice. The probability of

occurring B by chance at least 6 times is

Probability{ B occurs = 6 / given n=10, py =1/3} = .0197.



Reviewer Table 3 given below summarizes exact binomial probability
calculations for unusual repetitive assignments for centers #1052, #1055, and
#1059 -

7
/

-
Reviewer Table 3
Exact Binomal Probabtlity Calculations for
Unusual Repetiive Assignments at Some Centers
---Repetiive Assignments---- Probability
Total Blocks Ist Patient Block Binomual of the Event
Center Allocated Allocation Allocation Fvent bv Chance
#1052 I35 AT oceurred - #oft "A" =9 .0085
Y tmes
#1055 10 'Choccurred CAB’ #of 'C' =7 0034
7 umes occurred
5 times # of "CAB’ L0024
=5
#1059 18] ‘B occurred - #of 'B" = 6| .0197
6 tmes

Low probatilities of repetitive assignments as shown in the last column of the
above table do not support the hypothesis that these repetitive assignments to
incoming patients at centers #1052, #1055, and #1059 occurred by the chance
tactor alone. These complications for this trial could have been avoided if the
pr-established randomization was blocked by center.

III. Influence of Centers #1052, #1055, and #1059

Given that there were unusual patterns in randomization blocks used at centers
#1052, 1055 and at 1059, the medical officer has raised the questions: Are

results in thesz 3 centers influencing or biasing in a direction that if the results
tor these centers were similar to those observed for the remaining centers then




the claimed results of bio-equivalence of sucralfate versus carafate and/or of
effectiveness of sucralfate and caratate would not occur? To answer this
question. the sponsor needs to provide appropriate statistical analyses including
some sensitivity analyses at least for the Week 4 healing rate. -

-

FINAL COMMENTS

This reviewer's run test results detected the possibility of o defective
randomization in the prospective randomization plan, at least for early the
portion of the plan.

Theretore. the sponsor should provide the following details to further assess the

vahdity ot the claimed randomization plan:

l. Please regenerite the original random number sequence using the
randomizauoi ~ced number provided in Exhibit 10.

2. Describe the method used to arrive at treatment allocations in blocks of 3
as claimed in Exhibit 10.
3. Please provide computer outputs and details of each step for review and

verification purpose.

Treatment allocation blocks for patient enrollment exhibited upusual patternus at
some centers. In Center 1052, first-patient allocations were A’ in 9 out of the
total 15 treatment allocation blocks. In Center 1055, pattern 'CAB’ (i.e., the
first patient receiving C, the second A and the third B), occurred in 6 out of the
total 10 blocks used “or this center. In Center 1059 also first-patient allocations
were B in 6 out of the total 10 treatment allocaticn blocks. Statistical
evaluation did not suoport the hypothesis that these unusual patters were due to
chance factor alone.

4. To evaluate the impact of problem centers #1052, 1055 and 1059,
please provide appropriate statistical analyses including some -



sensitivity analyses at least for the Week 4 healing rate to answer
the question.  Are results in these 3 centers influencing or biasing
in a direction that if the results for these centers were similar to
those observed for the remaining centers then the claimed results of
bio-equivalence of sucraifate versus caratate and/or of effectiv®ness

of sucralfate and caratate would not occur?

ae)

M. I-. Huque, Ph. D.
Mathematical Statistician

Concur: Dr. Dubey 6)—:\)’:/5,./ V(/ -

[This review contains 9 pages of * xts and 6 pages of attachments. |

ce: Orig. ANDA 70-848

HFD-180

HFD-180/Dr. Fredd

HED-180/Dr. Prizont

HED-i180/Ms. Walsh

HED-713/Dr. Dubey [File: DRU 1.3.2] generics
HFD-713/Dr. Huque

Chron.

Dr. Huque/X34594/1.25 95



Reviewer Table 4°

Prospective (Pre-Established) Randomization Plan
Dertved from Exhibit 10 by Biocraft-Almedica

10

BILR Treat  Panents Bi 'k Treat. Pauents BLK Treat. Patromts ]
#5 Codes  #s #s  Codes #s #s  Codes #s

1. ACH . 2.3 39. ACB 1S, tlo, 117 77. ACB 229, 230, 231
). ABC 4. 5, 6 40. CAR 118,119, 120 78. BCA 232,233 234
3. CAB 7. R, 9 41, ABC 121,122,123 79. CAB 2135, 236, 237
4 CRA 10, 12 42 CAB 124, 125, 126 3. CBA 238, 239, 240
S \BC I I S N 41 ACB 127,128,129 81. CBA 241, 242, 243
6 BCA 15, 17, 1R 44 CBA 130, 131, 132 82, CBA 214, 245, 246
7 BCA 19, 20, 21 45. BCA 133, 134, 135 83. CAB 247 248 249
X, (BA S2023, 24 46, CAB 136, 137, 138 g4, (CBA 250, 251, 252
9 ABC XS, 25027 47 ACB 1319, 1430, 141 85, CBA 253, 254, 255
1 ACH 2R 29,30 48. ACB 142, 143, 144 86 ABC 256, 257, 258
I ABC L3 49 CAB 145, 146, 147 87. BAC 259, 260, 261
12 ACB i, 35, 36 50. BAC 148, 149, 150 88, BCA 262, 263, 264
1Y ACB 37, 3K 3 S1. CBA 151, 152, 153 89 BAC 265, 266, 2067
14 (BA 30, 41, 42 52. BAC 154, 155, 156 90. BAC 268, 269, 270
1S CAB 43 44 4as 53 CAB 157, 158, 1589 9. ACB 271,272 273
16, ABC 16, 47, 4% 54. CBA 160, 161, 162 92. CAB 274, 275,276
17 CBA 449, 50, 51 35. BAC 163, 161, 168 93, CAB 277,278,279
IS, BCA S20053, 54 56 BAC o6, 16, 168 94 (CAB 280, 281, 282
19 BAC 55, §6,57 57. BCA 169, 170, 171 95. CBA 283, 284, 285
o BCA 58, 59 60 S%. CAB 172,173, 174 96. BCA 286, 287, 288
2. ACB 0. 62,63 59, ABC 175. 176, 177 97. ACB 289, 290, 291
22 BCA  6d. 65, 66 60, ARC 178, 179, 180 98, ACB 292, 293, 294
27 CAR 67, 6K, 649 6l. ABC 181, 182, 1IR3 99 CAB 295, 296, 297
2y CAB 7O 71,72 62, CAB 184, 185, 1806 100. BCA JOR. 299 3N
25 BCA 73, 74 7¢ 63. BAC 1R7, 18R, 189 101. ABC 301, 302, 303
o ABC 76 7778 64 ARC 160, 191, 192 102, CBA 304, 305, 306
27 ACB Ty, RO, Kl 65. BCA 193, 194, 195 103. ACB 307, 308. 309
2K ABC K2, XYL R4 66. CAB 196, 197, 198 104, BAC 310, 311, 312
20 ACB %5, 86, 87 67 ACH 199, 200, 201 105. ACB 313, 314, 315
30, ACB 88. 89, 90 68. CBA 202, 203, 204 106. ACB 316, 317 3IR
I, BAC 91, 92,03 69. CBA 205, 206, 207 107. CBA 319, 320, 32!
32, BAC 94, 95 90 70. ACB 208, 209, 210 .98, CAB 322, 323, 324
33 BAC 97, YR, 99 71. BAC 211, 212, 213 109, ABC 325, 326, 327
4. BCA 100, 101, 102 72. ACB 214, 215, 216 110. ACB 328, 329, 330
35. BCA 103, 104, 105 73. BAC 217, 218, 219 111. ABC 331,332, 333
36 BAC 106, 107, 108 74. ACB 220, 221, 222 112, BAC 334, 335, 336
37. BCA 109, 110, 11} 75. BCA 223, 224,225 113. CBA 337, 338, 339
I8 CAB 112,113,114 76. BAC 226, 227, 228

A=placebo, B caratate, C =sucrallate

{"Table modified from the medical officer's review Table 2. nage 9, 1994)
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FURTIER DEVETOPMENTS 33

were proposed by Theit 11950). who also suggested the medin of the sfopes
(7,~ 7V~ as a point estimate of i Some extensions W Thel's result and
references to other estimation metbods for fface given by Scn t1968) Toisanteresung
o note. as s done by Bhattachiaryya (1968), that the same point estimate ol fis
abtained by applying the methad of Chap. 2. Se.. 6, 10 the test statistic D' instead of
10 B, The estimate 1s abso derived from a completely different point of view by Beran
(a7

When one stuspects o et trend and hence a moded of the tonm 7 37 tmay be
obpterest o test the appropriteness of this model Twasimple tests for ths purpose
are prapased by Olshen 11967

tmportant problems abo anse b the comparnen of several resression
coctherents when one s deabme with more than oae seties of observabiops for cach o
wWhich one asatimes aomodet of the tormr? 37 0wath commen distorbation tues aon
fhis sitaation - copsidered for example by Sen c1unt plolfander (1970 Adichie
(1974 and Potthoft (1974)

For fisther wark onanference concernme reeression pataimeters wcluding
muluple revresston and other approaches to robust Gamanen see Adichie (1967
Bickel (1970 Jareckova 11971 and Koul (19694

SC. Tests of Randomness Based on Runs

The alternatives of an upward or downward rend conadered i Secs 2 aie not the
onfy alternatives o randomness that tuay b ol meeres  Instead o rend nught be
cvehical o cvample. seasondd o Tollowing some other paitomn o stveesane
observat ops may bedenendentas s the casemnmodei (7 3550 The problem ol testine
for randomnes. azained these or other tess clearhy speeiad ahomainve, anes b
example wycaainy controb b one waishes o hnow awbether tie quadiny of naceesasely
produced ttems behaves ke o sequenee of adentcalls mdependently distnibuted
random var ciobes, i the study of cennonue time scpies. of when considene asequence
of phyvaotouical or pavcholorical measuiements Lahen on the s mdivdual cve
4 penod of e
Vo Afthougel the alternatives to ran fomuness are often notelearly defined. 1 common
feature ofa Lee class of aiernatives 1s i tendency toward clustering so that hieh
(‘?T fow) valuces tend to oveun tagether. This can be evplorted by considernme varous
kinds of 1uns of Tike clements exlnbited by the seres of obsenvations and rejectny
the hypothests of sandomness when the number of runs is too st or when oo
many 'ong runs oceur,
Consuder ot e important s; sl case mwhich the response s dichotomous,
SSothateach abseryation tepresents eitherasuceess ora Lilure 1 these twe outeomes

, ware . ,
: ¢ denoted by 1 oand 0. respectively, the N observiations torm a sequence of ones
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PURTHER DEVICOPMENTS  JLE

two kinds of clements and its extension to the case of more ®an twa s given by
Mood (1940). Additional matersal can be found m the book by David and Barton
(19620

Let us now return to the general problem of 4 seates £y, .., Zy for which the
hiypathests of randommess tin the population model, the hvpothesss that the /5 are
identically and independenthy distributed) s 1o be tested azamst the afternatne of
clustening of bhe vadues A possible test s obtuned by replacing cach observaton
by zero it Lills below and by o oneaf 1t fatks above the median of the /7 and
by takhing as test statistic the number B of runs in the resulting senes of ones and
revas Phe statisiie R clearly depends only on the ranks of the observavuons Both
whet N Y Dand when N 2 the noll distabution of Koas viven By 7 30 wath
moonaad N oreplaced by o

A class of tun statistios different from those based on runs above and below
the median s obtamed by constdenng the signs of the successive differences 7. -+ /7).
Zy 7. /70 Z¢ ¢ This agam constitutes a oseguenes o two hinds of elements
(oplus stienat A2, s 0ca mmus signal 2 - 4,0 < O but the associtted runs
up tee . runs of plis signay and runs down e of s signs) have a gquite ditferent
null distribution A simple test statistic s the total numoer of runs up and down,
which is essentraliy the number of tirmne pomts or of peaks and troughs m the series.
vonsiderea by Walls and Moore (19411 A table of the nubl distribution 1s given by
Edgington 11961 The distribution of the number of runs of given length and the
joint distribution of numbers of runs of severa! dufferent fenaths has been studied by,
among others. Kermack and MceKendrnck (19370, Levene and Wolfowiy 11944,
Wollowits (19441 and Olmstead 119460 The power of the assoctated tests and the
problem of choosiny a test thatis appropriate amnnst a specttied class of alternatives
is discussed by L evene (1932}

SD. Other Tests of Independence

The statstic 8 - VoL, discussed i See. 3B above for resnng randomness against
ey
an upward or downward trend can also be adapted 1o the problem of testing

Independence agnst positive or negdtive associanon of o variables, 17 the N
Pairs of observations (X, YL 0V ) ave arvanged inncreasing order of the Vs,
B counts the number of pairs (g with 1 < g for wiueh 1) < Yo 1 the X' are not

st ordered. it fllows that B is the number of pauts (o wath Xy <N, for which

4\:< Yo Thus m general. B is the nimber of pairs () for which the differences
i~ Xand Y, -0 have the same sign, or equivadently, the number of paes for which

(7.45) VR WTE M W RERY
are sand (o he concordant. The probribauduiy poof the event (745, which s



STATISTICAL REVIEW & EVALUATION
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Date: March 15, 1994

ANDA #: 70-848

Applicant:  Biocraft

Drug Name: Biocraft Sucralfate’s 1 gm tablet (Generic Drug)
Indication:  Duodenal Ulcer

This review is an addendum to the statistical review of the ANDA dated February 10, 1994,
This review addresses some new analyses results.

The medical officer’s recent review indicated randomization and randomization related coneerns
for study centers #1052, 1055, 1059, 1066, and 1075. The statistical review of February 10,
1994 indicated similar concerns for centers #1052, 1055, and 1059. This review, therefore,

examined some results for the following subgroups of centers:

(1 Centers #1052, 1055, 1059, 1066. 1075 vs. the remaining Centers 15 centers; 13 of
these 15 remaining centers had sample sizes of less than 6 patients per treatnient arm.

(2) Centers #1052, 1055, 1059 vs. the remaining 17 centers. These 3 centers had
randomization related concerns and are addressed in the stat review of February 10,
1994

The analyses (1) and (2) above were requested in January 1994 by the Medical Officer. Robert
Prizont. M.D. In addition to these, this reviewer did the large vs. small centers analyses. The
subgroup of centers with less than 6 patients per treatment arms was called 'small centers.”

Reviewer’s Analyses Methods

For these subgroupings, this reviewer calculated the following for the primary endpoint (week
4 healing rate):

l. Sucralfate vs placebo comparison 2-sided p-values using Fisher’s exact test.

. 90% confidence intervals for the sucralfate minus carafate healing rates using the formula
given at the bottom of Table Bl. Such confidence intervals, if they fell within +20
percent clinical bio-equivalence limits. satisfies the given +20 percent clinical bio-
equivalence criteria for such trials. g



3 The Breslow Day test for the center by treatment interaction. In this test, because of low
power, only extreme cases would be detected for the sample sizes observed in the two
groups of centers examined.

Tables (A1, B1) through (A3, B3) provide results of the above aralyses for the respective
subgroups of the centers. Tables C and D (attached), provided by the medical efficer, give the
week 4 healing rates by treatment group and center. Note that in the latter tablgs total healing
rate for the sucralfate group is 33/91 as compared to 31/91 considered in the original stat review
of July 12, 1992.

Table Al
Results: Centers 1052, 1055,1059, 1066,1075 Vs. Remaining
2-Sided P-values and the Interaction Test Result
(Week 4 healing Rate, All Randomized Patients)

{Sucralfate - | 2 sided p
I Center Placebo Sucralfate QOdds Placebo) by
i Groupings Rate Rate Ratio Difference Exact Test
5 Centers * | 5/55 20/53 6.1 28.6% < 0.001
9.1% 37.7%
Remaining- | 10/38 13/38 1.5 7.9% 0,618
Centers * 26.3% 34.2% 7
Al Centers | 15/93 33/91 3.0 20.2% 0.002
16.1% 36.3%
Interactior Tost: Breslow Day Chi-Square = 3.771, 1 df
2-sided p = .052
Note' In this interaction test the sucralfate versus placebo effect of the 3 centers 1s
compared with that of the remaining centers.




Table Bl
Results: Centers 1052, 1055,1059, 1065,1075 Vs. Remaining
Test - Reference 90% Confidence Intervals
(Week 4 Healing Rate, All Randomized Patients)

(Sucralfate - “90) Percent

Center Carafate Sucralfate Carafate) Confidence ..
Groupings Rate Rate Difference Interval’
The 5 18/52 20/53 +3.0% (-12.3%., 18.4%)
Centers? 34.6% 37.7%
The 17/37 13/38 -11.8% (-30.3%, 6.77%)"
Remaining 46.0% 34.2%
Centers™
All Cencers | 35/89 33/91 -3.0% (-13.9%. 89%)

39.3% 36.3%
Interaction Test: Breslow Day Chi-Square = 1 .01, 1 dt

2-sided p = 0.316

Note: In this interaction test the sucralfate versus placebo cffect of the 5 centers is
compared with that of the remaining centers.

*See Table C, *“See Table D

®This 90% confidence interval being within 20 percent linits on each side establishes clinical
bio-equivalence between the test and the reference drugs with 5% risk of being not clinically bic-
equivalent.

" Confidence intervals were calculated using the formula:
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where p, and p. are sucralfate and carafate rates and n, and n, are corresponding sarnple sizes.

“This wide confidence interval indicating non-equivalence for this subgroup of centers could
be due to small sample sizes.



Table A2
Results: Centers 1052, 1055, 1059 Vs. Remaining Centers
2-Sided P-values and the Inieractior Test Result
(Week 4 healing Rate, All Randomized Patients)

2-sided p = .134

(Sicralfate - | 2-sided p

Center Placebo Sucralfare Odds Placebo) by

Groupings Rate Rate Ratio Difterence  § Exacr Test

Centers 2/3; 13/34 9.6 -32.1% 0.001

1052, 1055, | 6.1% 38.2%

1059

Remaining 13/60 20/57 2.0 -13.4% 0.728
¢ Centers 2174 5 1% '
| Intcraction Test: Breslow Day Chi-Square = 3.269, 1 df

2-sided p = .0706
Table B2
Results: Centers 1052, 1055, 1059 Vs. Remaining Centers
Test - Reference 9095 Confidence Intervals
(Week 4 Healing Rate, All Randomized Patients)
(Sucralfate - 90 Percent

|| Center Carafute Sucralfate Caratate) Confidence
I Groupings Rate Rate Differunce Interval
| Centers 9/33 13/34 10.9% (-7.7%. 29.9%)
11052, 1085, | 27.3% 38.26
© 1059
| Remaining 26/56 20157 -11.3% (-26.5%. 3.8%)
{ Centers 4. 1% 35.1%
Tnteraction Test: Breslow Day Chi-Square = 2.242. 1 dI -




Table A3
Results: Large Vs. Small Centers
2-Sided P-values and the Interaction Test Result
(Week 4 healing Rate, All Randomized Patients)

q
(Sucralfate - [ Z-aded p
Center Placebo Sucralfate (Odds Placebo) by
Groupings Rate Rate Ratio Difterence Exact Test
[arge 10/71 27/69 3.9 25.0% 0.001
Ceniers * 14.1% 39.1%
Small 5722 6/22 1.3 4.6% 0.728
Centers 22.7% 27.3%
Interaction Test: Breslow Day Chi-Square = 1.938, 1 df
i 2-sided p = .164
|
Table B3
Results: Large Vs. Small Centers
Test - Reference 90% Confidence Intervals
(Week 4 Healing Rate, All Randomized Patients)
{Sucralfate - 90 Percent
Center Carafate Sucralfate Carafate) Confidence
Groupings Rate Rate Differer.ce Interval
Large 27/66 27169 -1.8% (-15.7%. 12.1%)
| Centers” 40.9% 39.1%
! Srmall 8/23 6/22 -7.5% (-30.1%. 15.19D
Centers 4.8% 27.3%
L
*Centers which had 6 or more patients in each treatment arm.
Reviewer’s Comments
The above analyses are post-hoc subgroup analyses and as such have limitations. However,

these analvses are driven by the randomization and randomization related concerns and provide

tollowing insights to the week 4 healing data of this trial.

1. The mteraction test result for the sucralfate versus placebo comparison indicates

5
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inconsistency among the two groups of centers (i.e., centers 1052, 1055, 1059, 1066 and 1075
as a subgroup versus the remaining 15 centers as anotter subgroup). The Breslow Day p-value
for this interaction test is .052 (see Table Al). The observed effect size in the 5-centers
subgroup is 4 fold greater in terms of the odds ratio and 3.6 fold greater in terms of the absolute
difference in comparison to those for the remaining 15- centers subgroup (see Table Al).

Also, the placebo rate of 9.1% for the 5-centers subgroup is low as compared to the placebo rate
of 26.37% for the remaining 15-centers subgroup when given that the sucralfatcdiealing rate for
the two subgroups are about the same (37.7% vs. 34.2%, se¢ Table Al). These inconsistencies
are of concern because of randomization and random’zation related questions for these centers.

2. The above inconsistency is also observed for the 3-centers subgroup (centers #1052, 1055.
1059) vs. the remaining 17 centers. The Breslow Day test for treatment by center interaction p-
value ot is 071. [This p-value is of concern when given that the power of the Bresiow Day test
i» low.]  Also. the placeb» rate for the 3-centers subgroup of 6.1% is low in comparison to
21.7% for the remaining 17 centers when given that the sucralfate rates for these two subgroup
of centers are about the same (38.2% vs. 35.1%, see Table A2

In addition, the obscrved sucralfate minus caratate difference is in favor of sucraltate in the 3-
center subgroup and in favor of carafate in the remaining 17-centers subgroup (sce Table B2):
however., this consistency is not statistically significant by the Bresiow Day Test.

3. The farge vs. small center reselts indicate overall results driven by large centers contributing
the majority of the patients (see Tables A3, B3).

1 The p-values and contidence intervals calculated by this reviewer in the above tables assume
nroper randomization ot the trial: otherwise these p-values are likely to be biased.

M. I, Huque, Ph. D.
Mathematical Statistician

Concur: Dr. Dubey /jl—jv/’ﬂ/’/’/

[This review contains 7 pages of texts and 2 pages of attachments]
p pag !



cc: Orig. ANDA 70-848
HFD-180
HFD-180/Dr. Fredd
HFD-180/Dr. Prizont
HFD-180/Ms. Walsh
HED-713/Dr. Dubey [File DRU 1.3.2] generic
HFD-713/Dr. Huque
Chron.

Dr. Huque/x34594/3-14-94



Table C (Medical officer‘s Table)

Four Week Healing Rate of Centers 1052, 1055, 1053,
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Table D (Medical Officers Table)

Four Week Healing in Centere 1053,
and Centerese with Low Enrollment. Al
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DIVISION OF GASTROINTESTINAL AND COAGULATION DRUG PRODUCTS

MEDICAL O*FICER CONSULT REVIEW T -

ANDA: 70-848

Sponsor: Biocraft Laboratories

Drug: Generic Sucralfate Oral Tablets
Indication: Acute Treatment of Duodenal Ulcer

Document to be Reviewed: Report from the Department of Scientific
Investigations, FDA Office of Compliance

Documents Submitted: (a) Memorandum from Dr. Bette Barton, M.D., Ph.D., (b)
Report from the Field investigator Officers, Ms. Daryl DiWoskin, Ms. Barbara
Schultz (c) Informaticn on Implementation of Randomization and Drug Distribution
Submitted by and (d) Information on Impiementation of
Randomization and Drug Distribution submitted by Biocraft.

Dates Submission Received by Medical Officer: May 15, June 16, 1993,
September 3. 1993 DSI Exhibits (28, 33, 38, 39) September 8, 1993 (Biocraft
Information and Exhibits), September 30, DSI Report on Biocraft Inspection and

Correspondence from Compliance to CDER Requesting Disqualification of Biocraft's
Study.

Date of Initial Rough Drafts: August 24, 1993 and March 2, 1994
Date Finalized: March 10, 1994

Medical Officer: Dr. Robert Prizont, M.D.

® The DSl investigation was conducted in relation to the involvement of
participants in the randomization, patient assignment, distribution of tested drugs
and blinding which occurred during the Clinical Trial sponsored by Biocraft and
conducted by The clinical trial was performed on patients
with active duodenal ulcer to determine equivalence between Biocraft's generic
s.cralfate 1 gram tablets and Marion’s marketed 1 gram sucralfate tablets
.Carafate®). Biocraft had prospectively designed this clinical trial under Protocol
8619. According to the materials included in Biocraft's original submission,
Protocol B619 was finalized on March 2, 1988 (page 100251, Vol.1 of 7).
Biocraft suomitted this trial as a randomized, double blind DU study.

o NI TP it
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¢ On August 16, 1993, the HFD-180 Division Director requested this medicai
officer to describe and review findings in the DSI report pertaining only with
randomization, distribution of t2sted drugs and assignment sequences.

e On August 26, 1993, The Division Director requested this reviewer to
concentrate the commentary on the interpretation of possibie causes which might
have led to the repetition of block assignments found in the five centers with high
patient enroliment (the details of this finding were discussed in my review of
September 18, 1991, pages 20-23).

® Subsequent reviews will assess DSl reports and spunsor information on
blinding.

A. Background.
1. Summary of Prior Submissions and Overall Reviewers Conclusions.

Biocraft submitted to the Office of Generics ANDA 70-848 on August 16, 1989.
The Division of Gastrointestinal and Coag. Products received a consult from the
Office of Generics on August 25, 1989. The original application showed
inconsistencies and was incomplete, i.e., tne sponsor had not submitted listing of
endoscopy results for sucralfate patients envolled with two duodenal ulcers, and
had not performed analyses at the prospectivaly established 4 and 8 week
endpoints with inclusion of all-randomized patients . Four subsequent
Amendments were submitted by Biocraft. This division received these four
consecutive Amendments on February 16, 1990, March 5, 1990, April 16, 1990,
July 9, 1990 and August 9, 1990, respectively. Additional information related to
placebo composition, blinding, randomization and shipment of drugs were
submitted to this medical officer {through Office of Genarics) on June 17, 1991,
July 30, 1991 and July 15, 1991, by Nicholas Maselli, Bincraft's Assistant
Director of Regulatory Affairs and by Debbie Parker, Biocraft’s Regulatory
Submission Coordinator, on July 15, 1991.

® The review of this medical officer was finalized on September 18, 1991.

It contained the 4 and 8 week efficacy results for sucralfate and Carafate
submitted by Biocraft in its original application and Biocraft’s post-hoc, unblinded
analysis of efficacy for sucraifate and carafate submitted with the arnendments.
The medical officer review included the FDA statistician analyses of the 4 week
equivalence (90% confidence interval of the difference between s-¢) of clinical
endpoints and the efficacy results over placebo for sucralfate and carafate.

The FDA statistician reviewer reported that at week 4, sucralfate showed
equivalence to carafate: 30% confidence interval (C.l.) of s-c was -17% to 7%



ANDA 70-84¢
Page 3

(corrected by Dr. Huque]. At week four, carafate and sucralfate were significantly
better than placebo (p <0.05). At week 8 carafate was significantly better than
placebo (two sided p =0.026, page 51, MO review). At week &, sucralfate was
not significai.dy superior to placebo (two sived p=0.102, page 51, MO review.

(a) Biocrzft's Design of the Trial included a Prospective Randomization Plan.

Biocraft contracted )} for the preparation of a
prospective randomization plan.

Almedica prepared a computer-generated prospective randomization plan on
February 6, 1988.

Biocraft approved the prospective randomization plan created by on
February 8, 1988. The prospective randomization plan created by was
submitted by Biocraft to this Agency as Appendix lil, Vol. 1, in the 1989
submission, and is part of Exhibit 10 in DiWoskin (FDA) report.

A copy of Exhibit 10, pages 19 and 20, from DiWoskin report with
randomization plan is included as Appendix 1 of this review.

2. Summary of Medical Officer Findings About Centers with Repetitive Block
Sequences.

in the review of Biocraft's initial submission, this medical officer matched
treatment assignments, center by center, with the chronological patient entry
submitiad by Biocraft to Scientific Investigations on November 9, 1989 by David
Zuchero, then Biocraft Director of Regulatory Affairs, and submitted to this medical
officer on July, 1991 (see Attachment 1 in Appendix 1, MO revir v, September
18, 1991). All centers were assessed for presence ir sequence repetition.

In order to better f..cilitate the understanding of my finding of centers with
repetitive first assignment or sequences, the fellowing paragraphs includes a briof
raeview - - the repetitive patierns shown in the five centers described in detail in
this m ical officer review of September 18, 1991.

i. Cer rs with Repetitive Sequences. Centers displaying repetitive bluck
sequences and repetitive initial block assignments were in ascending numerical
order centers 1052, 1065, 1059, 1065 and 1075. The "pattern” in each one of
these centers was the following:

® Center 1052. The "patterns” of block sequences is evident in the
Reviewer Scheme | show:\ below (taken from this reviewer’s review of
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September 1991, page 20). As illustrated in the scheme, 9/75 (60%) of the
used blocks started with assignment A = Placebo; 5/15 (33%) used blocks

started with assignment C = Sucralfate while on/ly 1/15 (7%) used blocks
start with assignment B= Carafate.

Five of the blocks starting with A, had the sequence ABC, 4 were ACB. The
only block starting with B had the sequence BAC.

Reviewer Scheme |
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*Attachment 2

® Center 1055. This center used 9 blocks {Reviewer Scheme Il shown
below). Of the total 9 used blocks, 5/9 (56%) started with C = Sucralfate, 3

started with B=Carafate, while only 1(11%) started with assignmei
A =Placebo.
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Of the 5 blocks initiating with C, 4 had the sequence CAB, the remaining
had a sequence CAC without B assignment representation. Thus, the

successive first two assignment CA were present in 5/5 (100%) of the
sequences.

Of a total 9 possible C assignments (9 blocks), this center enrolled 10 C
assignments.

Reviewer Scheme I

Center 1055
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® Center 1059. This center used 9 blocks {sequences shown below in
reviewer Scheme Ill). Of the 9 blocks used, 5/9 (56%) started with
assignment B = Carafate.

A 10™ initial assignment was also supposed to have started with assignment
B, but was reversed with the last assignment of the 9™ block (see
assignments 213 and 103 reversed in Scheme iil).

Of relevance to note in this center, is that < of the 6 packages shipped by

Biocraft had identical successive sequences, i.e., package # 3 had BAC and
BAC (see Scheme |l below).
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Reviewer Scheme il
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*Aitachment 2

® Centers 1052, 1055, 1059 exhibited enroliment of patients in patterns of
repetitive block seauences. Centers 1 066 and 1075 also exhibited repetitive
sequences, though "patterns” were not so clearly evident.

Repetitive sequences in Centers 1066 and 1075 are included as Appendix 2 of this
review.

ii. Efficacy and Equivalence Results in Centers With Repetitive Sequences.

In my review of September, 1991, | showed the 4 week endoscopy results in each
of the five centers with repetitive sequences (Reviewer Table 19, page 45). In the
foliowing Reviewer Table 1, | am summarizing the 4 week DU healing equivalence
between sucralfate and Carafate® in centers with repetitive sequences and compare
the equivalence of s-c in these 5 centers to the equivalence between active
treatments in all remaining other centars. The table alsc comparas the healing
efficacy of Biocraft's sticraifate to the efficacy shown by the placebo control.
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viewer
Four Week Healing B in Fiv ith R itiv
Centers Placebo Carafate Sucralfate ‘90% CJl. st | p-Values-p*

1088,1075, N°160

1052,1055,1058, 5/55 (9%) 18/52 (35%) | 20/53 (38%)° -16%, 15% | p=0.002

Caenters, N*113

All Other 15 10/38(26%) | 17/37 (46%) | 13/38 (34%) -30%, 7% p=0.62"*

* Two Sided Fishers Exact Test. Statistical analyses in this table were calculated by Dr. Huque .

¢ This results amend results shown in Reviewer Table 19, medicat officer review, September,
1991.
s AJl italic font illustrates non-equivalence or non-significance

» Reviewer Qbservations.
This reviewer examined treatment assignment sequences shipped and

enrolled by all 20 enlisted centers participating in the trial. Centers 1052,

1055, 1059, 1066, 1075 exhibited patterns with repetition of first
treatment assignments or repetition of sequences.
Of the remaining 15 cernters, 4 had high patient enroliment (1053, 1060,

1064, 1076). Although some repetition occurred in these latter centers, this

medical ufficer was unatile to establish any patterns with repetitive
treatment assignments.
This reviewer’'s asscssment of centers with and without repetition of

treatment assignments wads done prior to any assessment of efficacy in any

of these centers.

Appendix 3 of this review includes 19 and 20 from pages 45-46 of this MO

review rinalized in September 18, 1 991. The populatian size and 4 week
endoscopy results in the 5 centers with repetitive treatment assignments
and in the remaining 15 centers, is seen in Reviewer'’s Tables 19 and 20
from my 1991 review.

An initial difference noticeable in the comparisons shown in the above table,
are the placebo nealing rates. While the 15 centers exhibited an acceptable

26% placebo 4 week healing rate customarily seen in DU trials, the 5

centers with repe.itive sequences revealed a markedly low 9% healing rate.

The markedly iow healing rate of the control population is responsible for the
highly significant superiority of sucralfate over placebo in these 5 centers
and ostensibly drives down the trial’s overall placebo resuits.
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Of rore relevance to this particular trial is the divergence in healing efficacy
exhibited by Carafate® in the two centers’ populations. As observed in the
table, Carafate® patients in the five centers with repetitive sequences
revealed 11% lower healing rate than Caratate” patients in the reraining 15
centers.

Carafate® efficacy in those 5 Centers was mainly determined by the very low
healing rate exhibited by Curafate patients in centers 1052, 1055 and 1059,
the centers with more visible patterns of repetitive sequences.

in these three centers (total patient N° =100, Carafate =33}, only 27%
(9/33) of carafate patients were deciared healed, as compared to 46%
healed on Carafate in the remaining 17 centers.

Hence, overall equivalence results appears to have been driven by the low
Carafate healing rates from patients enrolled in the three centers showing
apparent patterns of repetitive sequences .

B. Reviewer Comments on Possible Causes for Repetitive Block Sequences.

The following are possible reasons which might have contributed to patterns of
repetitive sequences:

1. Deficiencies in the prospective randomization plan.
2. Deficiencies in the implementation of the randomization plan
3. Disruption of randomized blocks.

1. Reviewer’s Assessrient of Prospective Randomization Plan.

As noticed in the prospective randomization plan, Almedica randomized the 3
possible assignments in blocks of three; A =Placebc, B =Carafate, C =Sucralfate.
Almedica created 113 blocks containing 339 assignmenis.

Assignments were consecutively numbered in ascending order from 1 to 339 (see
Appendix 1 of this review).

In order to facilitate understanding of the random scheme, this reviewer derived
the random numbers into assignments; i.e.. the firs: block numbered consecutively
1-3-2 translated into ACB (Reviewer Table 2, page 9). A copy of the decoded plan
was provided to the statistician reviewe:, Dr. Huque. Dr. Huque modified this
reviewer’s table by adding the consecutive numbers, i.e., Block 1. ACB is 123.
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Reviewer Table 2. PROSPECTIVE RANDCMIZATION PLAN Biocraft

=1@_;;}&’“—:”?as.*'.lc;nmems‘»; A—=$E:ebo; B=Earafate; = Sucraltate
Block Sequences from 1 1o 339 (Total Random Assignments Used: 273)
Total Shipped : 99 Blocks {Biocks 75 and 76 were skipped)

1. ACB "39. ACB "77. ACB
2. ABC 40. CAB 78. BCA
3. CAB 41, ABC 79. CAB
4. CBA 42. CAB 80. CBA
5. ABC 43. ACB 81. CBA
6. Bca 44, CBA 82. CBA
7. BCA 45, BCA 83. CAB
8. cBA 46. CAB 84. CBA
9. ABC 47. ACB 85. CBA
10. ACB 48. ACB 86. ABC
11. ABC 49. CAB 87. BAC
12. ACB 50. BAC 88. BCA
13. ACB 51. CBA 89. BAC
14. CBA 52. BAC 90. BAC
15. CAB 53. CAs 91. ACB
16. ABC 54. CBA 82. CAB
17. CBA 55. BAC 93. CAB
18. BCA 56. BAC 94. CAB
19. BAC 57. BCA 95. CaA
20. BCA 58. CAB 96. BCA
21. ACB 59. ABC 97. ACB
22. BCA 60. ABC 898. ACB
23. CAB 61. ABC 99. CAB
24. CAB 62. CAB 100. BCA
25. BCA 63. BAC 101. ABC
26. A8c 64. ABC | e

7. ACB 65. BCA 102. CBA
28. ABC 66. CAB :83' Q:CB
29. ACB ) 67. ACB 105, ACB
30. ACB 68. CBA 106, ACB
31. BAC 69. CBA 107. CBA
32. BAC 70. ACB 108. CAB
33. BAC 71. BAC 109. ABC
34. 8CA 72. Acs 110. ACB
35. BCA 73. BAC 12 Bac
36. BAC 74. ACB 113, CBA
37. BCA 75, BCA
33. CAB 76. BAC

mm\wmud. Asmignments in Smaeil Fomm‘
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i rvations.

¢ As seen in Reviewer Table 2 , the prospective randomization plan is composed
of random blocks wi.h 2 active treatment assignments (A,C) and control
assignment B. The used of prospective random blucks was confirmed by

then Pharmakinetics Director for Regulatory Affairs, in correspondence to
Dr. Bette Barton, FDA, DSI, on November 3, 1989. This correspondence was
included as Appendix 1 in the medical officer review, September 18, 1991.

® According to Biocraft and 1 generated the prospective
randomization plan by a computerized program. The program number was
displayed above the generated randomization plan as observed in Appendix 1 of
this review. Though not easily legible, the computer number reads "58566422".

This reviewer requested to the FDA statistician reviewer, Dr. Mohammad Huque,
the verification of the submitted prospective randomization plan using the
displayed seed number.

In spite of several experimental attempts, the statistician reviewer was not able to
replicate (and thus verify) the sponsor’s random allocation plan. According to the
statistician reviewer, replication of the sponsor’s aillocation plan might not be
possible unless Biocraft submits the precise methodology used by for the
creation of the allocation system (see Dr. Huque's review, February 10, 1994).

® Careful inspection of the allocation system shown in Reviewer Table 2, revealed
to this medical officer the presence of repetition of specific treatment assignments
along different regions ot plan. For instance, of the seemingly equal
probability of initial treatment assignments A,8,C, (2/6 or Vs for each treatment
assignment) the first 38 blocks of the plan contains 15 initial assignments A, 14 B
and only 9 initial assignments C. To note is the repetition of initial assignments,
i.e., blocks 1-16 started A,A, C,C, A,8,8,C, A,A,A,A,A,C,C.A; blocks 26-38
started A,A,A,A,A B,B,B,8,8,8,8,C.

Similar to the high frequency and aggregation found in the first region of the
scheme, the /ast 37 blocks of the used systemn contains 16 initial treatment

assignments C, 12 A and only 9 initial assignments B. Blocks 77-95 started
¢,C.C,C.C.C,C, A,8,8,8,8A, C,C.C.C.

It can be noted that in decoding sequential random numbers into treatment
assignments A8C, this medical officer divided the submitted randomization plan
into sections with similar number of blocks, i.e., Section 1 = 38 blocks, Section 2
= 38 blocks, Section 3 = 37 blocks. Since blocks were constructed with 3
treatment assignments, the 3 similar parts would allow easy assessment of
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increased repetition in any of the 3 treatment assignments. For instance, a
blocking organization plan with blocks 1-38 a/f starting in A, blocks 39-76 a//
starting in B and blocks 77-113 a// starting in C, would probably not satisfy the
requirements of an acceptable random tlock design.

The statistician reviewer applied "the run 1est”, which assesses frequency of
treatment assignments, to analyze the randomness of treatrnent assignments
observed in the first and last sections of the prospective allocation system.

Based on the run test, the higher than expected repetition of initial allocation A in
the first 38 blocks is statistically significant, and implies an abnormality in the
prospective randomization scheme. The statistician reviewer table is shown
below.

The results of the analyses performed by this reviewer were as follows:

Reviewer Table 2
Run Test Results for Treaunent Assignments

Allocation Treatment 2-sided
Blocks Assignments Tested' P-Value
1-38 Aand B .016
77 - 113 Band C .083
"Thesc WilhID-DIOCK Irst-patient treatment assignments of the prospective randomizauon plan were

tested because they exhibited unusually long runs than expected under random assignment.

2. Reviewer Assessment of Block Shipments. Summary of Shipment Sequence as
Reported by Biucraft and the FDA Field Investigator.

® FDA Scientific Investigations performed two on-site field investigations related

to this study. The two FDA field investigators, Ms. DiWoskin and Ms. Schultz,

carried out investigations on records and personnel involved in the implementation

of the prospective randomization plan and distribution of test articles (drugs) of
and Biocraft, respectively.

In their reports, the two field investigators agreed in their findings about
deficiencies in shipping of test articles and both stated irregularities in the
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implementation of the prospective randomization plan and drug distribution.
According to the FDA field investigators. the sponsor did not adhere to the
prospective randomization plan, it recirculated test drugs between investigators
and did not fully comply with shipping the prospectively established biocks
containing the A,8,C, treatment assignments.

® A contractual agreement between Biocraft - and Biocraft -

established the arrangement for drug distribution to enlisted centers.
The agreement between these parties established that drug distribution was
supposed to be as follows:

1. Biocraft would provide raw material for manufacturing to

would manufacture test articles (i.e., sucralfate or placebo, 1 gram
tablets). wouid be in-charge of placing test articles in blister
cards. Blister cards containing A,B,C experimental drugs would be
numbered in succession following the randomization plan created by

and approved by Biocraft. Numbered blister cards containing test
articles A,B or C would be sent back to Biocraft.

2. When enlisted centers required supplies, through center

monitors, would request supply of randomized blocks to Biocraft (requisition
orders to Ms. Debbie Parker).

3. Biocraft would be responsible of verifying requisitions and of shipping
blister cards containing two successive randomized blocks (six treatment
assignments) to requesting centers.

Of relevance to note is that Biocraft had copies of randomization
scheme (though had access to the randomization plan, apparently
did not open it during the trial) .

L provided to Biocraft blister cards containing treatment assignments
numbered from 1-311 (see Exhibit 10, page 21, from DiWoskin report).

The chronology of drug shipment foliowed in the trial is listed in a table created by
and submitted to DSI on June 3, 1993. table lists
requisition numbers and day of packing (supposedly day of shipment!.

table of drug shipment is included as Appendix 4 of this review.

® This DU trial was initiated on 5/13/88 and completed on 6/26/89.
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According to Ms. DiWoskin, "Clinica! Supply Requisition Log"
shows that, with the exception of Requisition 16, patient packs were sent out
sequentially in ascending numerical order and in biocks of 6 until 1/89.

This FDA field investigator further noted that "after 1/89 until the end of the
study, patient pack numbers were not sent out in numerical order or in blocks of
6" {page 8, DiWoskin report).

DiWoskin stated that the approximate date of cormmencing the out of sequence
distribution was 1/27/89.

Ms. DiWaoskin reports that some pack assignments corresponded to different
sequence numbers. For instance, patient pack assignments 098-100 were not
found in the prospective randomization rode, but were put together by placing the
last two numbers of the random sequence 097-099 with the out of sequence
number 100 (carafate).

® Ms. Schuitz, the DSI officer in-charge of Biocraft’s investigation, noted that
according to Biocraft tablet accountability records, there was a balance of "0O"

I tient pack by requisition 55 (2/17/89). Biocraft records showed a total of 65
requisitions (see page 7, Schults report),

Ms. Schuitz also noted that Biocraft allowed shipment between investigators of out
of sequence patient packs, i.e., patient packs 17-18, 101-102, 103-104, 134-
138, 284-285 (pages 7-9, Schultz report).

® Biocraft (Debbie Parker) claimed that center to center shipments were
supervised by mornitors {page 6, Schultz report). Debbie Parker

explained that "due to this change of procedure (that) the accountability of clinical
supplies was difficult”,

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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2i. Reviewer Observations.

¢ Biocraft was supposed to chronologically distribute to enlisted centers
shipments containing six seyuential assignmants (two packs or blocks). The blocks
would follow an uninterrupted ascending order with sequential assignments
numbered from 1-339 as established in the prospective randomization plan
(Biocraft enrolled a total of 273 patients).

In view of the limited possibilities in the order of sequences for blocks of three
assignments, this rigorous adherence to the continuity of the sequential numbering
appears essential (this concept acquires more relevance if one of the treatment
assignments = B, may be potentially unmasked. Preferably, a block size with a
multinle of treatments, i.e., 6, would have been better suited for this trial’s
randomization scheme. C.L. Meinert. Clinical Trials, Page 68, 1986).

® As shown in the distribution list provided by (see Appendix 4 of
this review), Biocraft followed the sequential order with six assignments per center
up to assignment number 300, January 27, 1989, with the exception of 5
shipments (rather than one, as stated by the FDA field investigator).

These 5 shipments were the foliowing:

I. Requisition 12 (5/17/88, - "1055A. This investigator was
initiated with 72 assignment numbers, 061-072 (reasons are unclear).
(Center 1055A was one of the five centers mentioned in the medical officer

review as having received repetitive sequences, page 21, September 18,
1991, MO review).

Il. Requisition 16 (5/25/88 ) /1057A. Assignment numbers
had been initially shipped to on May 3, 1988 (Requisition
4). On May 12, 1988, .. Site was terminated and drugs shipped
directly from site to

. No Requisition Number (10/27/88) 1052A. 12 assignments,
numbers 205-216, were sent in this shipment. only enrolled the

first three assignments. (Center 1052 was one of the five centers with
repetitive sequences).

IV. Requisition 38 (11/4/88) /1075. This initial shipment was
canceled by Debi Parker. In Exhibit 10 from DiWoskin report, Debi Parker (in
correspondence to states that assignment 226 (carafate) was

missing from the package. The two blocks, 223-225 and 226-228 were
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never shipped (see Review ar Table 2, this review). (Center 1075 was one
of the five centers with repetitive sequences).

V. Regquisition 40 (1/27/8, '1049. Ms. Farker canceled the
shipment of assignment packs 295-300 to (Exhibit 49,
package). No reasons were given for this center canczllation.

¢ During the period between January 30, 1989 until the end of drug distribution,
April 20, 1989, there were a total of 20 shipments of tested drugs (out-of-
sequence). The majority of these shipments contained blocks with three
assignments, recirculated from one site to another by site monitors (6) or through
Biocraft (15]). There were a number of shipments that had out-of-sequence 2-4-6
treatrment assignments.

® The documentation provided by the FDA. field investigator indicates that Biocraft
recirculated out of sequence drug numbers from one site to another while having a
stock of approximately 27 unused prospective drug assignments, packed
seguentially by A Memorandum dated March 7, 1989, from Debi Parker
to files, indicates consecutive drug numbers 305-332 were in stock but were never
shipped.

Daobbie Parker’s memo is included as Appendix 5 of this review.

The zbove unused stock of patient assignments are in addition to the stocked six
patient packs mentioned in point IV (page 14, this review). Altogether, Biocraft
stocked 11 blocks containing 33 packed test articles.

It appears possible that shipment of the stocked 33 tested drugs would have
considerably decreased the requirement for recirculating blocks from center-to-
center and would have probably avoided proceeding with shipments containing
out-of-sequence 2-4-5 treatment assignments.

® The examination o possible causes for drug recirculation between centers is of

relevance to this review, for Center 1055 and also Center 1059
two centers with overt patterns of repetitive sequences, received a

considerable number of test articles via recirculation from other centers.

Biorraft’s justification for recirculating test drugs from one center to another was
inc'ided in both FDA field officers’ report. Biocraft stated that as the trial
progressed, it feared not to have enough test articles left to complete the
prospective randomization plan (see Ms. Parker’s explanation in the third
paragraph, page 6, Ms. Schultz report).
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As stated in the "accountability of tablets blistered™ included in the Biocraft

DS! report, indicates that up to April 21-2L had blistered enough test
articles to supply the 773 treatment cssignments per each experimental drug (A,B,
or C) numbered in the prospective randomization pian (i.e., sucrzifate suoply
required 4 tablets x 56 days = 224 tablets per patient .. 224 x 113 = 25,312
tablets for the 113 treatment assignmen blistered 29,860 sucralfate
tabletsj.

Biocraft’s drug accountability is included as Appendix 6 of this review.

As observed, my estimate was based on the anticipated requirement of 4 tablets
ot test article per patient x 56 days of study.

Instead of packing adequate number of test article/patient to last the 56 days of
the study, Biocraft packed enough test article/patient to last 72 days of
study. Apparently, Biocraft anticipated an extra test article requirement of 8
tablets per week/patient (2 days dose x 8 weeks = 16 days extra dose. See
report of FDA field officer DiWoskin, page 6}.

The 5000-5500 tablets r~ test article (64 extra tablets/patient) given in excess to
the approximately 90 pauents enrolled per treatment generated a shortage in test

articles. This shortage in test articles disallowed the completion of the prospective
randomization plan and led to recirculaiion of shipped blocks from cer:ter-to-center.

Unclear are to this reviewer the reasons for the sponsor’s deficiency in the
planning of drug availability and distributions. Biocraft's rationale behind the
provision to patients of a 16 day supply of extra test article for each of the two 28
day study periods seems unwarranted, if we consider 3 maximum + 3 day
endoscopy window beyond the prospectively established 28" day end point.

3. Reviewer Assessment of Drug Distribution in Centers with Patterns of
Repetitive Sequences.

® In addition to the described deficiencies in the prospective randomization plan
(consecutive repetition of treatment assignments), the order, selection and timing
of shipments appear to have considerably influenced the formation of patterns with

repetitive sequences in the five centers listed in pages 20-23 of my review of
September 18, 1991,

The following paragraphs will be focused on the relationship between Biocraft’s
drug distribution system and the formation of repetitive sequences shown in
Centers 1052 . 10585 i 1059 . . Although 5
cariters ~howed repetitive sequences, Centers 1052, 1055 and 1059 exhibited
overt patterns of repetit.ve sequence assigismcnts (whether 2 or 3 consecutive
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assignments). Mention should be made of the patterns with repetitive assignmants

observed in Center 1075 , similarly influenced by the drug
distribution system.

fa) Lack of Prospective "Blocking-by-Center” System and Selection of Blocks.

The reasons for the order in the initial shipments of drugs to various centers
continues unexplained to this reviewer. The sponsor’s claim that shipments were
sent to investigators with DU patients "ready” to be enrolled appears not to hold
after careful examination of the order of shipments and the chronology of first
patient enroliment. The following <hort list of shipments illustrates this point:

Reviewer Table 3

Order of Shipments According to Biocraft {Appendix 6, This Review)

Shipment # 1. 4/28/88 001-006
Shipment # 2. 5/3/88 007-012
Shipment # 3. 5/3/88 013-018

---------------------------------------------------------
-------------------------------------------------------

------------------------------------------------------

Shipment # 11. 5/18/88 055-060
Shipment # 12. 5/19/88 06171-072

.............................................................................................

Shipment # 15. 5/25/88 085-090

Let us now compare the order of shipments listed in Reviewer Table 3 with the
order of initial pai*2nt enroliment shown in the following Reviewer Table 4.

APPEARS THIS WAY
ON ORIGINAL
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Reviewer Table 4
Chronology of First Patient Enroliment in Centers Listed in Reviewer Table 3
Investigator / Center Date 1* Patient Enroliment *

- T 5/13/88
5/22/88
6/8/88
6/15/88
6/23/88
7/11/88
8/17/88
10/12/88

* Taken from Appendix 2, Attachment 2, MO Review, September 18,1991

The sponsor’s order in the shipments of block sequences (see Reviewer Table 3)
started the string of repetitive assignments observed in Centers 1052, 1055 and
1059. The following wers the actual initial sequence of assignments shipped to
these centers (highlighted are the repetitive ass'gnments).

For Center 1052

Blocks 1-2-3 represented ACB
4-5-6 ABC
Should hawvt received the fourth shipment (see Reviewer Table 4), the

sequence wouid have been:

Block 019-024 or BCA and CBA

For Center 1055 '

This center received 12 assignments; 061-072.

The monitor instructed the center to supply 061-066 to the
affiliated V.A. Medical Center, and 067-072 for the use of = " patients
at Tulane University Medica! Center (see Exhibit 11, package). The

reason for this particular order in the partition is unclear. The sequences were the
following:
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Block 061-066 (VAMC) represented ACB
BCA
Block 067-072 CAB
CAB

For Center 1059

Block 031-036 represented ABC
ACB
Of interest to note is that in the hypothetical case “would have received

shipment § (instead of shipment 6), the cluster of identical first treatment
assignments observed in consecutive numbers 25-39 (15 assignments), would
have led to similar initial blnck sequences. For instance:

Block 025-030 represented ABC and ACB
(b)

(b) Frequent Shipments in Brief Time Periods. The Case of Center 1052

The presence in the randomization plan of sections with repeated first treatment
assignment or repeated sequences would, conceivable, result in the distribution of
these repeated sequences or first assignments to various centers. In a multicenter
trial listing 20 actively enrolling centers, the possibilities for a single center
receiving sections with repeated sequences appear more unlikely, uniess there are
multiple shipments in rapid succession within a rather short period of time. This
situation appears to have occurred with shipments distributed to Center 105Z
during October, 1988.

As mentioned, Biocraft initiated the implementation of the randomization plan with

shipments of the first two blocks to This first shipment was sent on
4/28/88 - started enrolling patients in mid June, 1988 and by July 1,
1988 had enrolied all the submitted six treatment assignments. Biocraft shipped
two more biocks of assignments to on July 7, 1988 (no requisition order
was placed prior to this second shipment. Apparently, there was a telephone
contact from the monitor to Biocraft requesting more blocks, made
on 7/5/88).

The initial two shipments to had the foliowing sequences:
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Blocks # 1-2 (4/28/88) ACR (see Reviewer Table 2, page 9, this review)
ABC

Blocks # 39-40 (7/7/88) ACB
CAB

Two weeks later, Biocraft shipped two more blocks. As in the previous shipment,
there was no requisition order piaced. At the time this third shipment took place,
the investigator had still 3 unused patient packs. The sequence of this third
shipment was the foilowing:

Blocks # 43-44 (7/20/88) ACB

CBA
From wednesday October 12 to thursday October 27, 1988, Biocratt made a total
of 8 shipments to this center. Durina this span of 15 days, Biocraft shipped 36
assignments tc . ouring the waak of thursday October 20 to tnhursday
October 27, Center 1052 received an additionai 24 assignments.

It is likely that TV advertising campaign for DU patients (see
monitoring report Exhibit 30, package) elicited higher patient
enroliment ana consequently prompted these multiple shipments from Biocraft.

The sequences shipped in this brief period, were the following:
Shipment 4. (10/12/88), Blocks # 55-56 BAC ‘" - BAC ' See Section [d) below.

Shipment 5, (10/18/88), Blocks # 59-60 ABC
ABC

Shipment 6, (10/20/88), Blocks # 61-62 ABC
CAB

Shipment 7, {10/25/88), Blocks # 67-68 ACB
CBA

Shipment 8, (10/27/88), Blocks # 69-72 CEA
ACB*
BAC *
ACB *

* Blocks not enrolied. Some of these blocks wers shipped to other centers Ister in the trisl.
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Whatever the reasons, the association of multiple shipments and blocks with
repetitive sequences or first treatment assignment, led to the formation of an
apparent pattern.

The above series of sequences iliustrates the repetition of assignments.

Of the 10 blocks shipped in the period between 10/18 to 10/27, six (60%) start
with treatment A (overall, received from Biocraft a total of 18 blocks, 10
started in treatment A, 5 started in treatment C and 3 started in treatment B).

{d) Combinatior. of Multiple Shipments with Shipments from Center-to-Center and

Out-of-Sequence. Case of Centers 1055 and 1059 .

For better understanding of this section, | will include as Appendix 7, pages 10-12
from Biocraft submission, Vol. on "Audit Response from ', July 23,
1993.

® Center 1055. As observed in Reviewer Table 3 (page 17), this center had a
rirst shipment of 12 assignments in May, 1988. The following were the
sequences shipped:

5/19/88

061-067

ACB (V.AM.C))

BCA

067-072

CAB } (Tulane Medical Center)
CAB

From February 2, 1989 to March 11, Biocraft made a total of 4 shipments
containing 18 treatment assignments. Ali of these shipments were out-of-
sequence and were either directly mailed from another center or indirectly via a

center-Biocra\ table of drug shipment, Appendix
4, this review). The sequences shipped were the following:

2/3/89

277-282 (Shipped from see Appendix 3, page 5.
There was requisition number for this shipment (see Appendix 3, page 5]
CAB

CAB
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2/22/89

106-108 (Shipped by Biocraft, unused block assigned originally to 8]
BAC

3/9/89

157-159 (Shipped from see Appendix 3, page 6).
There was no requisition number for this shipment (see Appendix 3, page 6}

CAB

3/11/89
134-138 (Apparently, Biocraft shipped these 5 assignments, returned from
to Biocraft on 2/£/83. As can be seen below, the first block is incomplete.

For more information, sece Requisition # 56, package)
CA

CAB

: Acmignments AB were not enroiled.

On page 5 of the table of drug shipments (Appendix 3), it is readily
noticeable a discrepancy in the order of shipments made to
and . . It is also noticeable that shipments to

did not follow appropriately numbered requisitions.

As seen in page 5 (see Appendix 3, this review), Biocraft elected to send the

higher assignment numbers 259-264 to and 277-282 to .
on 2/3/89. The lower assignment numbers 079-084 were then shipped to
ron 2/6/89.

If Biocraft would have followed the natural progression in these three shipments,

) would have received assignme.its BAC-BCA, (259-264) instead of the
repetitive CAB-CAB.

On page 10 of Biocraft’s "Audit Response from " Isee Appendix 6),

reports that assignments 079-084 had been returned to Biocraft on
December 12, 1988 (typo error states 1989). Therefore, at the time shipments
were made to ( Biocraft had available the option of
following the natural ascending progression in assignment numbers.

® Center 1059. The succession of two blocks shipped to this center had either
identical first assignment or identical sequence. The first two blocks were shipped
on May 3, 1988. Two more shipments were made between end November to end
December. The sequences shipped were the following:
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5/3/88
031-036
ABC
ACB

11/21/88
241-246
CBA

CBA

12/30/88

265-270 There was no actual requisition made from the center for another
shipment. This shipment was made on the sponsor’s apparent perception that this
Investigator would have comyleted the previous sequence 244-246 by the end of
December, 1988. In actuality, _enrolled assignments 245-246 on
1/30/88 and 2/3/89, respectively {see Appendix 1, MO review, Sept. 19917).

BAC

BAC

2/17/89
298-300
BCA

From February 3 to February 23, 1989, Biocraft made 4 more shipment; to

These shipments had 2-3 assignments and were unused or incomplete
blocks shipped directly from other centers or via Biocraft (see pages 6-7, Appendix
3, this review). The sequences shipped were the following:

3/3/89
286-288
BCA

3/3/89
211-213
BAC

3/14/89

103-104 Incomplete block # 35. Shipped directly from .
(see Appendix 4, page 6).

BC*



ANDA 70-848
Page 24

3/23/89

284-285 Incomplete block shipped directly from (see
Appendix 4, page 7).

BA®

* Last assignment not enrolied
* Block not enroiled.

To note is that assignments 298-300 shipped on 2/15/89 to were
intended to be shipped to _ on 1/30/89. Shipment of assignments 298-
300 on 1/30/89 would allowed completion of the natural ascending order after the
previous shipment of assignments 289-294 to on 1/26/89 (see page 4,
Appendix 4, this review).

Biocraft canceled the 1/30/89 shipment to requested in Requisition 050.
The reasons for the cancelliation were not specified (Exhibit 49 does not provide
any explanation for cancellation of this shipment. At the time of cancellation

was actively enrolling patients; last patient enrolled by this investigator was
on 2/27/89).

If Biocraft would have further followed the natural order of shipments after
cancellation, (next in line with Requisition 051) should have
received assignments 298-300 on 1/30/89 (see page 4, Appendix 4).

After cancellation of shipment on 1/30/89, Biocraft opted not to use
assignments 298-300 until six shipments later, when it was sent to

In the hypothetical case Biocraft would have pursued this natural order, the
1/30/89 shipment to would have included assignments 298-300 and
all subsequent shipments listed in the table {page 5, Appendix 4)
would have received the next in line sequence, i.e.,, 037-042 to on
2/6/88. According to the progression indicated on page 5 of the

tabie (see Appendix 4) would have received on 2/17/89 assignments

295-297(instead of 298-300). Sequence 295-297 had as first assignment CAB,
instead of the repetitive BCA.

® Careful examination of pages 5-7 of the table (see Appendix 3)
and page 11 of Biocraft recent submission (see Appendix 7, this review) suggest

that the sponsor had better opticns of progressing with an ascending order of
assignments than those actually implemented.
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On page 11 (see Appendix 7) it can be noted that another center had
previously returned to Biocraft the sequence of assignments 208-216, on 7/19/89.

Appropriate use in natural progression of ascending order indicated that sequences

208-210, 211-213 and 214-216 should have come after the shipment of sequence
079-084 to on 2/2/89 (instead of the elected higher sequence 259-264,

see page b, Appendix 4).

On page 6 and 7 (see Appendix 4} it is seen that sequences 208-210, 211-213
and 214-21F were shipped to on 3/3/89, 3/8/89
and 4/19/8Y, respectively.

The use of these sequences in the appropriate order would have changed the
subsequent choice of assignments shipped to from
mid February ‘89 to mid March '89, and may have partiailly avoided shipment of
repetitive sequences to these investigators.

(d} Contribution of Investigators to Repetitive Assignments.

In a few occasions, the investigator or the center contributed to the formation of
repetitive sequences by altering the order of consecutive treatment assignments.

® On page 20, (*) shows Biocraft shipped to seguences 163-168 on
10/12/88. Unlike the other shipments, the first assignment on sequence 163-165
starts in 8, instead of the repetitive assignment A.

in the chronology of assignments enrolied by (see Appendix 1, medical
officer review, September 18, 1991 review), it is noticed that this investigator
enrolied assignment 164 before assignment 163, compounding the pattern by
initiating the sequence with the repetitive assignment A (Incidentally, this reversion
of the natural sequence assignment on the part of the investigator led, in the
enroliment of two successive A-A, of the successive enroliment of identical male
twins . Both were 30 years old and both had DUs’ diagnosed in their early 20’s.
One of the twins was started on placebo 4 days after enroliment; see Exhibit 30,
package. Both were discontinued after 2 weeks in the trial, for
treatment failure. DU’s in identical twins have been recnrted to be associated with
other hereditary malformations and may have a more severe course. Jensen G.K.
Genetics of peptic uicer-a brief survey. Scand. J. Gastro. 15(Supp! 63):11, 1980.
Eberhard G. Peptic ulcer in twins. Acta Psych. Scand. 44(3upp! 205:1-118,

1968). Endoscopy 4 week healing rates for Center 1052 can be seen in Appendix
3, this review.
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It is of relevance to note that the chronology of enroliment observed in Attachment
1 (Appendix 1, MO review, September 1991) indicates had enrolled
assignment # 164, on 10/11/88. According to shipments listed in page 3,

table of drug distribution (see Appendix 4, this review), Biocraft
packed and shipped sequence 163-168 on 10/12/88.

e (Center 1055 chronology of enrollment did not follow the
ascending order of blocks or the chronology of shipments.

First sequences used for enroliment were 067-072 (CAB-CAB) instead of
sequences 061-067 (ACB-BCA). The next sequence enrolled 277-279, CAB, was
the first block from the second shipment on February 1989 (see page 21, this
review). The next sequences enrolled 061-066, ACB-BCA, were left from the first
shipment (I supposed these patients were enrolled at the V.A.M.C.). Then came
280-282, the second sequence left from the second shipment (CAB). Afterwards
was sequence 106-108 (BAC) . Enrollment followed with incomplete sequence
134-135 (CA), then 136-138 (CAB; and assignment 157 (C) these /ast two
assignments are amendments of Reviewer Scheme [/, page 5, this review).

Endoscopy 4 week healing rates for Center 1055 can be also seen in Appendix 3,
this review.

e Center 1059 " reversed the last assignment # 213 (from block 211-
213) for assignment # 103. The resulting sequence was BAB-C (/ast scquence
amends Reviewer Scheme Ill, page 6, this review).

fe) Probabilities in Formation of Repetitive Assignments.

This medical officer requested to the statistician reviewer, the calculation of the

probabilities for the repetition in assignments observed in Centers 1052,1055,
Centers 1059.

In his review, page 6, Dr. Huque steted that, "the low probabilities of repetitive
assignments” observed in centers 1052, 1055, 1059, "do not support the

hypothesis that the repetitive assignments to incoming patients” at these 3 centers
"occurred by the chance factor alone”.

The Statistician Reviewer Table 3 is shown below.

kit C,u ihiS WAY
UR GRIGINAL
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Reviewer Table 3
Exact Binomial Probability Calculations for
Unusual Repetitive Assignments at Some Centers

—-Repentive Assignments-—- Probability
Total Blocks st Pauient Block Binomial of the Event
Center Allocated Allocauon Allocation Event by Charce
71052 15 ‘A’ occurred - fofl A" 29 0085
9 imes
#1055 10 'C’ occurred 'CAB' #of'C 27 .0034
7 umes oceurred
S times # of 'CAB’ .0024
2S5
21059 10 ‘B’ occurred - #ol'B 26| 0197
6 times

C. Conclusions and Recommendations for Regulatory Actions.

® This reviewer was given the task of assessing possible factors which may have
led to the development of patterns with repetitive assignments in Centers 1052,
1055, 1059 (as well as Centers 1066 and 1075, not discussed in datail in this review). From
the examination of the information available for this review, this medical officer
considers that a number of factors appear to have combined in the formation of
repetitive assignments and/or Sequences observed in Centers 1052, 1055, 1059.
The following is the enumeration of the possible tactors or causes:

1. Deficiencies in the Computer generated randomization scheme prepared by

for Biocraft. Segments of the randomization scheme contain a higher
then expected repetitions for A or C as initial block assignments, i.e., the first 38
blocks have significantly more repetitions for A's.

2. Absence of a prospective block-by-center system for determining block
assignments. There was no prospective blocking-by-center system, and the claim
blocks were sent to centers with lining and available DU patients is not sustainable
by the chronology of centers’ first patient enrollment (see Reviewer Tables 3 and
4, page 17). Apparently, this arbitrary order of shipments favored the initiation of
repetitive assignments in Center 1052 = ACB, Center 1055 = CAB and CAB.

3. Center Receiving Multiple Successive Shipments (Center 1052).
Combination of a randomization plan containing regions with successively
repetitive first assignments or Sequences plus multiple successive shipments
to one center, may have favored the formation of repetitive sequences in that
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particular center. This was the case with Center 1052 for shipments
made between July 7-20, 1988 (ACB-CAH; ACB-CBA} and between Octaber 12-
27, 1988 (6/12 blocks starting in repetitive first assignment A). The reasons for
these multiple shipments of determined regions in the randomization plan, may
have just been coincidental to or motivated by a potentially high patient enroliment
in this center, at the time of a TV campaign recruiting DU patients.

4. Recirculation of Shipped Blocks or Assignments. Shipments made initially to a
participating investigator and subsequently recircul/ated during the course of the

trial (through Biocraft or directly from the center) to Center 1055 “and
Center 1059 , apparently increased the probabilities of shipping
repetitive sequences; i.e., " received on 2/3/89 (from
CAB-CAB]}, on 3/9/89 (from = CAB}, and on 3/11/89 {from
-Biocraft = CA and CAB), received on 3/14/89 (from
= BC) and on 3/23/89 (from = BA)

5. Lack in Natural Frogression of Ascending Block-Number Order. in several
instances, Biocraft discontinued the natural progression of ascending numbers and
later recirculated the haited block to a center with repetitive assignments. This
was the case with sequence 298-300. The shipment of this block to

was canceled (Requisition 50). This block was not shipped in next Requisition 51,
but later in Requisition 54, to (298 = B).

6. Reversal of Assignments by Centers. One of the example provided occurred
with sequence 163-165. Center 1052 reversed first block number 163 =B for
next number 164 =A, a repetitive assignment in this center. The presence of two
successive A-A was associated with enroliment of two identical twins with DU’s
on the placebo arm (both were discontinued unhealed after two weeks).

® This reviewer asked the statistician to validate the prospective randomization
plan; the statistician reviewer was unable to reproduce it. My review has shown
turther deficiencies in the implementation of randomization and potential center
interactions. Therefore, | recommend petition the following from the sponsor.

a. As reguested by the statistician reviewer, methodology used in the organization
of prospective random sequences.

b. Equivalence of healing results between s-¢, at 4 week endoscopy in:
Centers 1052-1055-1059 (all randomized patients)

Centers 1052-1055-10598-1065-1075 (all randomized patients)
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c. Comnare the calculated 4 week equivalence in these 3 and 5 centers with
equivalence calculated in:

All other 15 or 17 centers (all randomized patients but exclude the above
centers)

Equivalence should be calculated applying 90% confidence intervals of healing
results between active treatments s-c.

Healing results should be calculated after adjustment of 4 week endoscopy
violations (+ 3 days) and carry over of prematurely discontinued patients.

d. Calculate primary efficacy of sucraifate vs placebo (two-sided p-Values) in
above 3-5 centers (b} vs. other 15-17 centers {c).

e. Provide rationale for supplying 16 days of extra test article to each enrolied
patient.

f. Reasons for cancellation of center at the time investigator was
actively enrolling patients.

g. Rationale for not continuing with ascending random sequences after
cancellation of requisition 050; i.e., sequence 295-300, should have
been shipped to next requisition in-line 051

h. Biocraft had in stock consecutive nine assignments 208-216 since 1/19/89.
Provide rationale for not shipping these sequences after requisition 052 (to

on 2/2/89) instead of starting higher numbered assignments 295-264
{te on 2/3/89) and then 277-282 \ . on 2/3/89).

i. Table of Drug Distribution (Audited by Biocraft) indicates Biocraft
apparently shipped assignment #s’ 163-168 to on 10/12/88.

Page 18 in Exhibir 30 . package) and information submitted to FDA
DSI on November 3, 1989, show enrolled assignment # 164 on
10/11/88. Provide explanation for this discrepancy.

j. Provide rationale for mismatch between chronology of sequence in assignr..ents

enrolled and chronology in sequence of shipments observed in Center 1055
V.
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The assessment of the sponsor responses will allow completion of plausible causes
in repetitive assignment formation in aforememioned centers as well as to
determine the impact of centers with patierns of repetitive assignments in overall
eqrivaience results.

| /e:ﬁ?) 17
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rage 43

)

Fevriaam’s Tarnias 13
foup Waek Healimp ~% Ua-jarec Tarmclied With Tya Dil oae
filed ©v Zicerass en Juiv & 1cgQ
Flacezs Sucralifate Cerafzze
Tetal Fz2eienzs 2¢ i3 14
fiscontinued ¢ g C
Healed /T=ozal 2/ 3. 2714
Fercens g% 25% 4%
c g2tiin ‘e’ ¢l the sscticn cn zout
iitn ¢ randooizaticn.. ., paze s raviaw |
five centers tatlerns ¢ € seguences,
cztined, thes2 centars enrslled 130 peti iz oI inmterest
tC assess the possiltls izpast that the i o othe
Zr-zzentatiin of randczized czde nad on g rzzaz in
ars The I= te’ €o=m= resultz.
Reviewer Table 19
Four Week Healing Rate of Centers 1052, 1055, 1059,
106€ and 1075. All Patients
Center Number Placebo Carafate Sucralfate
Pte
1052 45 /12 (T /.5 (0% 2713 (ZT7%) ]
1055 27 /3 (0% 278  (23% 5710 (50%) ~
1058 28 1/9  (10%) | 4710 (40%) 473  (40%)
1066 ol /3 (12%) | 3/8 (ZE%) 278 (25%)

. 3 ) e , Sore ) 45%
1075 2/13 (15%) /1 EE%) 5/11 (45%)
All Five 160 5/55 (S%) | 18/52(35%) | 15/53(34%)
Centers

Centers 1053, 1060, 1084 and 1078 enrolled 10 or more patients per
center. These centers had repetitive sequences but without a
cdefinite pattern. The 4 week healing raze of these centers and
the healing rate of centers wish low enrollment is snown in the
folleowing table.
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Reviewer Table 2
Four Week Healing in Centers 1053. 1060. 1064. 1076
and Centers with Low Enrollment. All Patients Included

Centers znrollment Placebo Carafate Sucralfate
1053 20 1/7014%) 3./6(50%) 1/7014%)
1080C 12 2.4¢58C%) 1/4025%) 1/4025%)
1054 Lo 1/4(Z28%) 2/3(87%) 238T%)
1078 28 4/9(44%) 8/8(7%% Cr/2(87%)
1074 7 5/2(0%) 0.7202%) 1/3(33%)
1023 7 2IZIETS O0/2(C%) C.2{C%)
1243 g O /202%: 1/2(80% 1/2(80%)
1288 € 3/ TL0%) 1/2(5C%) 0/Z(0%)
1081 z CS2IC% 0/2(3%) CoZEC%)
12084 4 Q/1(0%) 1/2({20%) 0/110%)
=N S CrL(Cuy Q/5.(35%) 10L0120%)
10£3 3 0/1(0%) 0/1(C%) 0/1(0%
1087 Z 1/10100% 0./1(0%)
10€1 1 1/1(100%)
1230 1 0/1(0%)
Total 113 110/38(26X) | 17/37(46%X) | 13/38(34%)
g Coznments

l T’«Af\v--:q'sciznp.ng

a. In the database filed with the statistician reviewer, carafate
ratient 187/1068 was included as having a second 2 cm ulcer at
veeX four which made this patient unhealed. This patient was
included as healed at week four in the databese filed to the
statistician reviewer cn April 16 and July 5, 1850. The second
ulcer was not iacluded in the catabase of July 5, 1990. No
explanation was given for this apparent discrepancy.

b. Fatient 188/1066 was declared healed in the database of April
18, 1390 and unhealed in the database c¢f July 5, 1220.

c. Patiernt 275/1075 had one ulcer at baseline in the April 16,
1630 cdatabase and two ulcers at baseline in the July 5, 1990.
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SENT SY:Xerox Telecooiar 7020 © 3= 18§ : 4:05PM - 301 385 258232 2

Biocraft Laboratories, Inc.

HEMORANDUN

Mareh 7, 1989

To: Piles

Promi Jebi Parkar €;>f:)

Ra: Suaralfats Return Drug

Unused patiant packs raturned to stock:

C?% - 99102

S)f -~ 134-138—

Used patiant packs zaturnad to Bilocraft (left {n quarsntina)i

f
X of A -'
49&{6;5, Weak 1, 9 tablets returned !

- Weak 2, 12 tablats returged

= Weak 3, 8 tadblets raturnad

- Week 4, 8§ tablets returnsd R
= Weak 5-=6, unopenad

~ Vesk 7-~8, unopensd

- To date, we have the following patient packs ia stock: -

Unusad patiant packs raturaned to Biocraft and placed in stock

99, 100, 101, 102, 134, 118, 136, 137,
138, 211, 212, 213, 214, 215, 216

Used pstiant packs raturnad to Bioczaft -

31, 32, 33, 4, 35, 26, 97, 143, 146, 147, 148,
149, 130, 193, 194, 193, 196, 197, 198

Patient packs in atock and naver shippad

— 303, 306, 307, 309, 310, 3ii, 313, 315, 316, 18,
-~ 320, 321, 323, 324, 323, 326, 328, 3130, 331, 332,
(223, 224, 225, *, 227, 22%)

-~

%226 aissing QC retain - entire shipuent cancellsd.

! Exhibit _la Page 30
‘ 3/11/93-4/6/93
DAD



Biocraft Laboratories, Inc.

MEMORANDUM TO FILES

Re: Sucralfate Return Drug Inventory

Date: February 21, 1989

Uuused Patiant Packs Raturned To Biocraft:

75, 16, 77, 78, 106,107, 108, 160, 161, 162,
208, 209, 210, 211, 212, 213, 214, 215, 216

Total of-19

|

Used Patient Packs Returned To B!.clac:n!::

31, 32, 13, 34, 35, 36, 145, 146, 147, 148,
149, 135¢, 193, 194, 195, 196, 197, 198

Total of 18

The ninateen (19) unosed patient packs vere returned to stock.

43 x-6 unused Maslox Lot 78178 were returnad to stock.

Dabi Parkar é][)

oR/lp ' : Exhibit lO page 3/

-~
A

ce: N, Masalll

H 2 ehard 3/11/93-4/6/93
M. Adamcio DAD

B. Grabar

.
.;..
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Sucralfate drug substance was 1n imited suoolv when Biocrart manufactured the clinical batch of tablets, lot
12715. The theoretical batch size was -v tablets. Atter manutactunng losses snd removing sampies for
testing and stability, of buik tabiets, equivaient to tablets, were sent to for packaging
the chinical supplies. A summary of the amount of product sent for clinical packaging is summanzed below.

Batch Number ‘ . Product - t Amgaunt sent 1o ‘Equxvdml Nmnber;f:i':

12718 Sucralfate
X1715 Placebo
N7257 Carafate
SEE—

* based on target weight of tablets:

Sucralfate Tablets = (.22 grams
Placebo Tablets = 1.07 grams

During Apni (2-14, 1988, blister packed the clinical supplies of Carafate, sucraifate
and placebo tablets. The accountability is as follows:

Qty Recd by | Tablets | # Tablets | # Tablets | Accountability
Blistered Rejected Sampled. £ %) :
1 @ o _
Sucralfate
Placebo
Carafate

During April 21-25, 1988, assembled the blister cards into the patient packs. Each
blister card contained 36 tablets for each week and each patient pack contained 8 blister cards
for the 8 week study. Therefore, each patient pack contained 8 x 36 = 288 tablets.

l # Tablets Blistered ‘ # Complete Patient Packs

—_—
—

Sucraifate

Placebo

| Carafate

The last two complete sucralfate patient packs were used as QC retains and therefore 101
patient packs vere available for each of the three study legs.
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BEST POSSIBLE Copy

-.‘8
RPOL #8619

t.\) requisitions cited, 051 to 065, preserve the shipping order which had been
Rtablished with the previous shipments. Biocraft allocated drug to invesngators who
I red it on an as-needed basis while maintzining an ascending numer.cal sequence
Rlhere drug supplies were sufficient, and enrollment was adequat=, a set of two
Tonsecutive 1andomizandn blocks of three patients each was sent in a shipment.

R cquisition 050 (which was canceled before leaving Biocraft) represented the last of
SWFthese groups of six patent packs available to Biocraft from the original inventory -
Ihatient packs 301-303 remained in inventory after requisition 050 but did not represent
I block of six. Since it was stll possible to ship blocks of six patent packs at this
fstage of the study using unused blocks returned by inactive investigators, Biocraft held
Wihe remaining block of three in inventory. The shipping of blocks 051 to 065 then
@iproceeded as follows (summarized as Table 3

. requested and Biocraft allocated randomizason blocks to Investugators
v}’in numerical sequence from supplies which were on hand (either from ongtnal or

‘i‘f' ‘retumned inventory). If a lower number block was returned, it was held unul the end
e of the current numerical sequence.

- Block 037-042 which had been returned to Biocraft on 10/26/88 was

shipped to investigator on 1/30/89 [req. 051).
- Block 079-084 which had been returned to Biocraft on 12/12/89 was
shipped to investigator on 2/6/89 [req. 052].

At this point in the shipments, clinical supplies were in sufficiently short supply to
necessitate the beginning of shipments of a single randomization block of three patient
packs rather than the previously allocated set of two blocks. The study randomization
was unaffected because it was designed with these blocks of three patients. Block
295-300 was available to Biocraft because requsition 050 had been canceled and the
shipment never left Biocraft, Continuing in ascending numerical order but switching
to single blocks of three, the shipments were:

r
1] -

- Block 295-297 was shipped to investigator " on 2/14/89 [req.
053].

- Block 298-300 was shipped to investigator on 2/17/89 [req.
054).

- Block 301-303 could now be properly allocated since shipping had
switched 1o a single block of three. This block was sent to investugator
Cass on 2/17/89 [req. 055]. This was the last block in the
randomization and therefore completed an ascending sequence.

10




BEST POSSIBLE Copy

TABLE 3
B ioment Retumed
. Beg Num Rleck Lo RioCran Smmap;
01/30/89 050 295 - 300 #nt Block of six in inventory
his an . ‘
N ocinning of cied rquisitons e ‘Pment was canceled.
, i K
¥01/30/89 051 T 037-042 10/26/88 Loweat numpereq biock of
/89 052 079084, 12112189 agt vRlable
402/06 e ln"' raturned biock of six in
- I - Vlmory_
2/14/89 053 295 -297 . — 7wl Part of shipment for
'%Quisition 050
Ho2/17/89 054 298-300 — " of shipment for
. - "eQuiaition
302/17/89 055 301 - 303 AT rginaj mvgf,?,;,y

4End of ascending nurnencal sequence, lowest available now Selacley

§02/23/89 056 @:7},—-_573 Y _Q2/09/89:

D2/2:/89 057 106 =108 02/09/89

02/27,89 058 160~ 162 02/27/89 S T
403/03/89 059 2868 - 288 | 0ZO78W ‘ :

§510ck 286:288 incomactly shioped for req 059. Sequence restarts -

- \\\ A~ ,/
JO/0/B9 060 208 -210 ' 01/19/89 \/ Note'

Jov09/89 061 211-213 1A\ 01M908 ) hgyq |
Following block sent due to heavy enrolling investigator i
011/89 062 134 - 138 02/09/89
Numerical sequence resumes

fovz1/8e 083 098 - 100 0222/89  Neyy?
04/14/89 o84 101 - 102
04/19/89 o 214 - 216 Note'

T ' Patient pucks 208-216 were retumed as a group. The oniginal shipmeey «
B'andomization groups: packs 205-216. The onginal investigator assigne: of four




‘e’
r‘t

ST

. v\ -"8

8619

BEST POSSIBLE COPY

Block 075-078 had been returned to Biocraft on 2/9/89 A shipment of
his block as requisinon 053 would have broken the ascending numencal
order. This block was shipped to investgator on 2/23/89
{req. 056]. This shioment began the next ascending sequence.

Block 106-108 had been returmed to Biocraft on 2/9/89. This block was
shipped to investigator on 2/23/89 [req. 057].

Block 160-162 had been retumed to Biocraft on 2/27/89. This block
was shipped to investigator . on 2/27/89 [req. 058].

All shipments to investigators to this point had maintained a correct, ascending
nurnerical sequence given the supplies available to Biocraft from either the
onginal inventory or from returns of unused panent packs from investigators,
coupled with a desire to maintain shipments of two randomizanon blocks for as
long as practical. In parucular, shipments for requisitions 051 and 056
represented the maintenance of a consistent procedure rather than a departure
from that procedure. Shipments then continued as follows:

Block 286-288 had been returmed to Biocraft on 2/7/89. This block was
shipped to investgator on 3/3/89 [req. 059].

Block 208-216 had been retumned to Biocraft on 1/19/89. Block 208-
210 was shipped to investigator n 3/3/89 [req. 060].

Block 211-213, part of return discussed under requisition 060, was
shipped to investigator on 3/9/89 [req. 061].

Block 134-138 was returned to Biocraft on 2/9/89. This represents a
block of five patient packs; two patient packs from block 133-135 and

_ the entire block 136-138. These packs were shipped to investigator

. on 3/11/89. enrolled all of these patents. This
shipment aliowed an original set of two randomization blocks to be kept
together and used by a single investigator with the exception of patient

133. Patient 133 was the only patient enrolled by investigatot
[req. 062).

Block 098-102 was retumned to Biocraft on 2/22/89. This represents a

block of five patient packs. Block 098-100 was shipped to invesugator
on 3/21/89 [req. 063].

12




STATISTICAL REVIEW & EVALUATION

ANDA #: 70-848 Date: February 10, 1994 T
Applicant:  Biocraft

Drug Name: Biocraft Sucralfate’s 1 gm tablet
(Generic Drug)

Indication: Duodenal Ulcer
Statistical Review Request Date: December 10. 1973

This review addresses issues raised by the medical officer Robert Prizont, M.D.
These issues are concerning randomization and treatment allocation of the
clinical trial which was designed and conducted as a 3-arm trial with treatments
sucralfate, carafate and placebo. The trial purpose was to show that the generic
sucralfate is bioequivalent to carafate having shown that carafate and sucralfate
are effective in the trial. The Week 4 healing rate of acute duodenal ulcer was
the main clinical endpoint. The trial was to be conducted as a double-blind
randomized multi-center trial.

Randomization for the Trial

In this trial, patients were claimed to be randomized in blocks of 3 patients, and
within each block, patients were to be assigned to treatments A =placebo,
B=carafate, and C=sucralfate on using an appropriate sequence of random
numbers. Exhibit #10 (attached) shows sponsor’s documentation of the
prospective (i.e., pre-established) randomization plan (chart) for the trial.

1. Concerns Regarding Prospective Randomization
If the treatment assignments use proper randum number sequence, then within-

block first-patient treatment assig.xments should follow a statistical random
order. However, the medical officer noted that this may not be the case




tJ

because of the following observations:

(1). In the early part of the randomizatior plan (see Reviewer Table 4
attached). long runs (of length 4 and more) of treatment assignments of A
(placebo) and B (carafate) occurred in the first position of the contiguous
randuinizatnn blocks. This is captured in the following sequence
(labelled as Sequence 1) derived from the Ist assignments of blocks 1-38.

Sequence |: AA CC A BB C AAAAACC ACBBBA
B CC B AAAAA BBBBBBB C

The medical officer conjectured that if treatment assignments A's and B's
in the above sequence followed random order then A’s and B's should
have alternated more frequently. Therefore, a statistical test for
randomness of this sequence with respect to treatments A and B was
called for.

(2). In addition, in the end part. for blocks 77-113, long runs (of length 4 or
more) of treatment assignments of C (sucra!fate) and B occurred in the
first position of the contiguous randomization blocks. This is seen in the
following sequence:

Sequence 2: A B CCCCCCC ABBBBA CCCCBAACB
ACABAACCAAABC

This sequence of treatment allocations also called for a statistical test of
randomness with respect to assignments of C and B.

Unusual Patterns at Centers #1052, 1055 and #1059

Randomization blocks used for shipment of medicaiions to centers #1052, 1055
and #1059 exhibited unusual first patient assignment patterns (see Reviewer
Table 1 on the next page):



Reviewer Table 1

Centers with Repetitive Treatment Assignments

Center 1052

Center 1055

Center 1059

Patient #s Assignments Patient #s Assignments Fatient #s Assignments
(1. 2. 3 ACB (67. 68, 69) CAB (31.32.33 ABC
4. 5. 6 ABC | (70,71, 72 CAB (34, 35,36 ACB
(115, 116, 11D ACB | (277.278,. 279 CAB (241. 242, 24 C B A
(118. 119, 120 CARB (61, 62, 63) ACB (244, 245.246) C B A
(127, 128, 129 ACB | (64, 65, 66) BCA (265,266, 26 BAC
(130, 131, 132) CB A | (280. 281, 282 CAB (268, 269, 27T B A C
{164, 163, 165) ABC |[(106, 107, 108) BAC (298, 299, 300 BC A
switching of pauent order
(166, 167. 168) BAC (134, 135 CA (286. 287, 288) BC A
did not ship the B of BCA
(175, 176, 177) ABC | (136,137, 138) CAB (211, 212) BA
(178, 179, 180) ABC | 157 C (103, 213) BC
1st assignment of Block # 53
(CAB)
(181, 182, 183 ABC
(184, 185. 186) CAB
(199, 200, 201) ACB
(202. 203, 204) CBA
(205, 206, 207) CBA

As seen in the above table, within-block first-patient assignments were
dominated by A in Center 1052, by C in Center 1055, and by B in Center
1059. Also. in Center 1055, the pattern 'CAB’ (i.e., the first patient receiving
C. the second A and the third B), occurred in 6 out of the total 10 blocks used
for this center. The medical officer therefore has raised the point: Could these
unusual patterns have occurred by the chance factor alone?




REVIEWER'S COMMENTS
I. Sponsor’s Prospective Randomization

This reviewer applied the statistical run test methodology to test for the
randomness of occurrences of assignments A and B in Sequence 1 and of B and
C in Sequence 2. Both these sequences are listed above. The run test
methodology is described in the book by E. L. Lehman ("Nonparametrics”,
pages 313-315, published by Holden-Day, Inc., 1975). These pages are
attached. The methodology is also discussed in a paper by A. M. Mood (Ann.
Math. Statist., 11: 367-392; 1940).

This run test is based on the concept that, if either the treatment assignments

. :ernate too frequently (e.g., in a systematic assignment ABABAB ...) or
alternates too slowly resulting in long sequences of treatments (e.g., in the
above Sequence | with respect to treatments A and B), then non-randomness of
treatment assignments are suspected.

The results of the analyses performed by this reviewer were as follows:

Reviewer Table 2
Run Test Results for Treatment Ascignments

Allocation Treatment 2-sided
Blocks Assignments Tested' P-Value
1-38 A and B .016
77 - 113 Band C .083

These within-DIOCK }xrst‘paucm treatment assignments of the prospective randomization plan were
tested because they exhibited unusually long runs than expected under ra.dom assignment.

These resuits, suggest the possibility of a defective randomization in the
prospective randomization plan, at least for the early the portion of the plan.

The sponsor’s randomization document (see Exhibit 10) also gave a
randomization seed number, which was read with difficulty by this reviewer as




#58566422, indicating that a seed number was used to generate the random
number sequence for treatment assignments. One of the purposes for
documenting and reporting such a seed number for a given trial is that one
would be able to generate the original random number sequence and verify the
random allocation used for the trial.

Verification of the sponsor’s planned random allocation in Exhibit 10 has not
been possible, because the sponsor’s document did not contain the actual
random number sequence used and did not describe the method applied to it in
arriving at the planned treatment allocation claimed in the table given in Exhibit
10.

This reviewer did several experiments: 1) generated the random number
sequence with the above seed number using the random number generator
software "RANUNI" of SAS (Statisticai Analysis System), 2) and used various
commonly used approaches for arriving at the treatment allocations from this
random number sequence. However, this reviewer was not able to replicate the
sponsor planned treatment allocations as given in Exhibit 10.

As some statistical software generate "pseudo-random" numbers. The sponsor
may have used a correct approach of randomization, but inadvertently generated
an inappropriate pseudo-random number sequence and went ahead with
treatment allocation.

II.  Unusual Patterns at Centers 1052, 1055, and 1059

Center 1052

As seen in the Reviewer Table 1, within-block first-patient assignments
occurred in the following sequence:

AAACACABAAACACC.

Thus, with regard to within-block first-patient assignments, A occurred 9
times as compared to B which occurred only once and C which occurred 5
times. For a single randomization block of size 3, thers are 6 equally likely
assignments: ABEC, ACB, BAC, BCA, CAB, CBA. This means that the




probability of occurring assignment A in the first position of a single block is
2/6 or 1/3. Therefore. the probability that assignment A would occur by
chance in at least 9 times in the first position in 15 independent randomization
blocks can then be calculated by the exact binomial probability calculations.
This probability on using the function PROBBNML of the statistical software
SAS comes out to be

Probability{ A occurs = 9 / given n=15, p, =1/3} = .0085.

Center 1055

As seen in the Reviewer Tabiwe 1, there were at - .ast 5 allocation blocks where
"ABC’ replicated. Again, for a single randomization block of 3, there are 6
equally likely assignments: ABC, ACB, BAC, BCA, CAB, CBA. This means
that the probability of occurring assignment 'CAB’ in a single block is 1/6.
Therefore. the probability that this particular allocation would replicate by
chance at least S times in 10 independent allocation blocks shipped to this
center is

Probability{ 'CAB’ occurs = 5/ given n=10, pcas =1/6} = .0024.

Center 1059

As seen in the Reviewer Table 1, the first-patient within block assignments for
this center had the following sequence:

AA CC BBBBBB
Thus, with regard to first-patient within-block assignments, B occurred 6
times as compared to A and C which occurred each twice. The probability of

occurring B by chance at least 6 times is

Probability{ B occurs = 6 / given n=10, p, =1/3} = .0197.




Reviewer Table 3 given below summarizes exact binomial probability
calculations for unusual repetitive assignments for centers #1052, #1055, and
#1059

Reviewer Table 3
Exact Bincmial Probability Calculations for
Unusual Repetitive Assignments at Some Centers

---Repetitive Assignments---- Probability
Total Blocks 1st Patient Block Binomial of the Event
Center Allocated Allocation Allocation Event by Chance
#1052 15 ‘A’ occurred - #of 'A° =29 .0085
9 times
#1055 10 'C’ occurred  'CAB’ #of 'C =27 .0034
7 times occurred
5 times # of 'CAB’ .0024
25
#1059 10 ‘B’ occurred - #of'B° = 6| .0197
6 times

Low probabilities of repetitive assignments as shown in the last column of the
above table do not support the hypothesis that these repetitive assignments to
incoming patients at centers #1052, #1055, and #1059 occurred by the chance
factor alone. These complications for this trial could have been avoided if the
pr-established randomization was blocked by center.

III. Influence of Centers #1052, #1055, and #1059

Given that there were unusual patterns in randomization blocks used at centers
#1052, 1055 and at 1059, the medical officer has raised the questions: Are

results in these 3 centers influencing or biasing in a direction that if the results
for these centers were similar to those observed for the remaining centers then



the claimed results of bio-equivalence of sucralfate versus caratate and/or of
effectiveness of sucralfate and carafate would not occur? To answer this
question, the sponsor needs to provide appropriate statistical analyses including
some s2nsitivity analyses at least for the Week 4 healing rate.

FINAL COMMENTS

This reviewer’s run test results detected the possibility of a defective
randomization in the prospective randomization plan. at least for early the
portion of the plan.

Therefore. the sponsor should provide the following details to further assess the
validity of the claimed randomization plan:

1. Please regenerate the original random number sequence using the
randomization seed number provided in Exhibit 10.

2. Describe the method used to arrive at treatment allocations in blocks of 3
as claimed in Exhibit 10.

3. Please provide computer outputs and details of each step for review and
verification purpose.

Treatment allocation blocks for patient enroliment exhibited unusual patterns at
some centers. In Center 1052, first-patient allocations were A’ in 9 out of the
total 15 treatment allocation blocks. In Center 1055, pattern "CAB’ (i.e., the
first patient receiving C, the second A and the third B), occurred in 6 out of the
total 10 blocks used for this center. In Center 1059 also first-patient allocations
were B in 6 out of the total 10 treatment allocation blocks. Statistical
evaluation did not support the hypothesis that these unusual patters were due to
chance factor alone.

4. To evaluate the impact of problem centers #1052, 1055 and 1059,
please provide appropriate statistical analyses including some



sensitivity analyses at least for the Week 4 healing rate to answer
the question: Are results in these 3 centers influencing or biasing
in a direction that if the results for these centers were similar to
those observed for the remaining centers then the claimed results of
bio-equivalence of sucralfate versus carafate and/or of effectiveness
of sucralfate and carafate would not occur?

p ) g

M. F. Huque, Ph. D.
Mathematical Statistician

Concur: Dr. Dubey J/J-',— /s — 94
AT '

[This review contains 9 pages of texts and 6 pages of attachments.]

cc: Orig. ANDA 70-848

HFD-180

HFD-180/Dr. Fredd

HFD-180/Dr. Prizont

HFD-180/Ms. Walsh

HFD-713/Dr. Dubey [File: DRU 1.3.2] generics
HFD-713/Dr. Huque

Chron.

Dr. Huque/X34594/1-25-95




Reviewer Table 4
Prospective (Pre-Established) Randomization Plan
Derived from Exhibit 10 by Biocraft-Almedica

TBLR Treat,  Patients BLR Treal. Pauents BLK Treat. Patenls

#s Codes #s #s Codes #s fis Codes #s

1. ACB I, 2,13 39. ACB 115, 116, 117 77. ACB 229 230, 231
2. ABC 4, 5, 06 40. CAB 118, 119, 120 78. BCA 232, 233, 234
3 CAB 7. 8.9 41. ABC 121, 122, 123 79. CAB 235, 236, 237
4 CBA 10, 11,12 42, CAB 124, 125, 126 80. CBA 238, 239, 240
5. ABC 13, 14,15 43. ACB 127, 128, 129 81. CBA 241, 242, 243
6. BCA 15, 17 1R 44. CBA 130, 131, 132 82, CBA 244 2245, 246
7. BCA 19, 20,21 45. BCA 133, 134, 135 83. CAB 247, 248, 249
8. CBA 22, 23.24 46. CAB 136, 137, 138 84. CBA 250, 251, 252
9. ABT 25, 25,27 47. ACB 139, 140, 141 85. CBA 253, 254, 255
10. ACB 28, 29, 30 48. ACB 142, 143, 144 86. ABC 256, 257, 258
1. ABC 31, 32,33 49. CAB 145, 146, 147 87. BAC 259, 260, 261
12. ACB 34, 35 36 50. BAC 148, 149, 150 88. BCA 262, 263, 264
13. ACB 137, 38, 139 51. CBA 151, 152, 153 89. BAC 265, 266, 267
14. CBA 40, 41, 42 52. BAC 154, 155, 156 90. BAC 268, 269, 270
1S. CAB 43, 44, 45 53. CAB 157, 158, 159 91. ACB 271,272,273
16. ABC 46, 47, 48 54. CBA 160, 161, 162 92. CAB 274, 275, 276
17. CBA 49, 50, 51 55. BAC 163, 164, 165 93, CAB 277,6 278,279
18. BCA 52, 53,54 56. BAC 166, 167, 168 94. CAB 280, 281, 282
19. BAC 55, 56 57 57. BCA 169, 170, 171 95. CBA 283, 284, 285
20. BCA 58, 59, 60 58. CAB 172, 173, 174 96. BCA 286, 287, 288
21. ACB 61, 62.63 59. ABC 178, 176, 177 97. ACB 289, 290, 291
22. BCA 64, 65, 66 60. ABC 178, 179, 180 98. ACB 292, 293, 294
23. CAB 67, 68, 69 61. ABC 181, 182, 183 99, CAB 295, 296, 297
2. CAB 70, 71. 72 62. CAB 184, 185, 186 100. BCA 298, 299, 300
2. BCA 73, 74,758 63. BAC 187, 188, 189 101. ABC 301, 302, 303
26. ABC 76, 77,78 64. ABC 190, 191, 192 102. CBA 304, 305, 306
27. ACB 79. 80, 81 65. BCA 193, 194, 195 103. ACB 307, 308, 309
28. ABC R2, 83,84 66. CAB 196, 197, 198 104. BAC 310, 311, 312
29. ACB 85, 86, 87 67. ACB 199, 200, 201 105. ACB 313. 314, 315
30. ACB 88. 89.9 68. CBA 202, 203, 204 106. ACB 316, 317, 318
31. BAC 91, 92,93 69. CBA 208, 206, 207 107. CBA 319, 320, 321
32. BAC 94, 95,96 70. ACB 208, 209, 210 108. CAB 1322, 323 324
33. BAC 97, 98,99 71. BAC 211, 212, 213 109. ABC 325, 326, 327
34. BCA 100, 101, 102 72. ACB 214, 218, 216 110. ACB 328, 329, 330
35. BCA 103.104. 105 73. BAC 217, 218, 219 t111. ~BC 331, 332, 333
36. BAC 106, 107, 108 74. ACB 220, 221, 222 112. BAC 334, 335, 336
37. BCA 109, 110. 11} 75. BCA 223, 224, 225 113. CBA 337, 338, 339
383. CAB 112,113,114 76. BAC 226, 227. 228

A =placebo, B =caratate, C =sucraliate

{'Table modified from the medical officer’s review Table 2, page 9, 1994)
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were proposed by Thet (1980 whe also suggested the moedian of the siopes
I/ 7= as a pomt estimate of /i Some extensions ol Thal's result und
references to other cshmauon methods for /8 are grven by Sen 119681 Ttis interesitng
to note. as 1s done by Bhattacharyyva (196%). that the same point esumate of /i i
ohtatned by applving the method of Chap 2. Sec. 6. to the test statistic 27 instead of
to B The estimatets also denved from a compietely different point of view by Beran
1971

When one suspects a hnear trend and hence a model of the form (7.37).10 may be
ofinteres’ to test the appropriateness of this model. Two simple tests tor this purpose
ate proposed by Olshen (1967

Important problems also anse n the comparsen of several regeression
cocthaients when one is dealing with more than one sertes ot abservations for each of
which one assumes a madel of the form 17 37 vwith commen distoibution function /
This situstton 1s considered. Tor example. by Sen (1969). Hollander (1970). Adichae
(19731 and Potthoff 11974

For further work on anference concernmg regression parameters. including
multple regression and other approaches o robust estimation. see Adichie (1967
Bickel (1971} Jureckosa 11970, and Koul (1969,

SC. Tests of Randomness Based on Runs

The alternatines of an upward or downward trend considered in Sec, 2 are not the
onlyv aiternatnes to randomness that mas be of interest. Instead. o trend might be
cychicel ilor example, sasonal. or tollowmg some other patterni ar specessne
observations nuy be dependent. as s the case tn model (7.381 The problem of testing
for randomness against tese or other less clearhy specitied alternatives anses. kot
exampic.in quahty controb 1 one wishes 1o hnow swhether the guality of suceessiveds
produced 1tems behaves ke o seguence of wentically. independently distributed
random variabies. i the studv of cconomie time serics, or when considering i seguence
of physiologreal or psycholoical measurements tiaken on the same mdndoal over
4 periad of Line
V' Although the alternatiy es to randomness are often notelearly defined, a common
feature of o large class of alternatines s atendency toward clusteniag so that hieh
{CHowhvalues tond to ocew together This can be explonted by considenng vanous
Kinds of runy ol like vhoments exhibred by the series of observahions and reecting
the hypothesis ol randomness when the number of runs i+ wo smail. or when too
~Tmany long runs accur.
Consider fist the important spectal case i which the response 1s dichotomous
8o thateach nbaeryation represents either s success ora fture Hthese two omtcomes

' r > LT . X : -
are denoteg by 1 . respectively, the A observations form i sequence of ones
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and zeros The hypothesis of randomness states tt this SCQUENCE Constitutes g

wdnsiic oE A noma tiads with unkoown success probabiiing, say, po A Natural

testostatistic 1o test this hypothests aganst the alternatives of clustering 1s the totg)

number Kool runs of ones and zeros, For caampie, tn the series

| A S S N T

revstins ot ones ol jeneths L2 and and two runs of zeros (of lengths
IEaomat ko=

The null distibunion of R depends on p. however, the conditonal null dis.-
tribution siven that the number of zeros s mand the humber of ones 1s 1, does not

anes the condiional probabihity of any partcular arrangement of the m zeros and »

ONeS IN

Phe condiional distribution of R has i fadt the simple expression

ﬂfm<!‘»\"°—la

A= VA=

8 PR =2k = 7§‘
()
and
m=tyin-1, m~=1\rn-
, , {—J)( A - i )(A—x)
Bl R Ja+li= - v——‘ig‘ —
[,

MWomandortend toannmty waith i ntending 1o - 11 1s sncwn by Wald and Wolfowitz
PRt e Gistnibution of

R~2ml+

4om (l“;T

AN

tends to the Standard Normal distribution

1Wald and Wolfowuz discuss R in the
context of the two-sample problem,

For this problem. the R-test 1s now known 10
oo overy ancthaenty Tables of the null distribution of R are given by Swed and
Fisenhart 11943) As pointed out by David (1947) and Lehmann (1959, pp. 155-156),
the R-test his certn opumum properyes against the alternatives that the observa-
ftons come from a statonary Markov chain. For further work on the apphcation
vl run tests to Markoy chains, see Goodman 19581 and a survey paper by Billingslev
1061
Other run stausues thut have been conwidered for testing randomness 1 a

sequence of seros and ones are the number of runs of length greater than ! and the
wongth of the Toneest run

bor a discussion of some interesting carly appiications of
A systematic acceunt of the theory of runs of

runs, sce von Mises (193], See. 4.2)

w(‘ kinds of elements and e
ood (1940} Additional mae
(1962).

¥ Let us now rehnn to i
h‘ypothems of randammness {in
i dentically and idependenthy
IORY: Justering of like virhies A
M 6y 2 zcro if it falls below and
by taking as test statistic the 1
P zeros. The statistic R clearly
swhen N = 2n+ L and when A
P Y~ nand N replaced by 2o
A class of run statistics «
BB the median 15 obtained by cons
" 7, ~ 2. Z -7y , Ths.

A simple tes
4 which is essentially the number
" considered by Walhs and Moo
< Edgington (1961)  The distrib:
‘{‘ Jjoint distribution of numbers of
) among others. Kermach and N
.—.. Wolfowitz (19441, und Olmstea
o problem of choosing it test that
. . isdiscussed by Levene 11952)

H SD.  Other Tests of Independen

The staustic B= ¥, discuss

1<y

an upward or downward tren
independence against positive ¢
pairs of observations (\,. V,). ...
B counts the number of patrs (.
first ordered. it follows that B

K<V, Thus i gencral B is
X;~ X and ¥, ~ ¥ have the same
17.45)

Such pairs are said to be concor
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two kinds of clements and 1ts extension to the case nf more than two s given by

¢ oconstitutey
Mood 1940)  Additional materal can be found in the book by David and Barton

A\ matural

Caoaeguenc

Pty s

. (1962
ot clusienne s TR Let us now return to the generat problem of a senies £, £y for which the
e hypothesis of randomness an the population model. the hypothesis that the Z's are
sdentically and independently distributed) 1s to be tested against the alterpative ol
Cans of zeros pof tenuths clustering of lihe values. A possible test 1s obtained by replacing cach observanion
hy a zero if 1t falls below and by a one if 1t falls above the median of the Z's and
e condtaonat i dise by taking as test staustic the number R of runs in the resultng senies of ones and
Rer of ofies 15 1 does a0t zeros. The swatistic R learly depends only on the ranks of the observations.  Both
et of the meros and i when \ = 20 - | and when N = 2u. the null distiibution of R i~ winen by (7451 with
L m = nand \ replaced by 2.
40U e simpie e pressian ]

A class of run statistes different from those based on runs above und helow
the median s obtained by constdering the signs of the successive differences 2, - 2.
Zo—7. .2, -Z,.,. Thisagain constitutes a sequence of two kindt . of elements
fa plus signif 7 =2, > 0. a minus signif Z, = Z, . < 1 but the associated runs
up fi.e.. runs of pius signs} and runs down ti.e.. of minus signs) have a quite diffierent
null distnbution A simple test statistic 1s the total number of runs up and down.
which is essentiallyv the number of turning points or of peaks and troughs in the senes.
considered by Wallis and Moore (1941). A able of the nuil distribution ts given by
Edgington {19611 The distnbution of the number of runs of given length and the
joint distnbution of numbers of runs of several different lengths has been studied by,
among others. Kermack and McKendrick (1937a.b). Levene and Wolfownz t1944),
Wolfowitz (19441, and Olmstead 11946). The power of the associated tests and the
problem of chousing a test that 1s appropriate against a specified class of alternatives
1s discussed by Levene (19521
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B counts e number ol pairs G with ¢ < g for whach ), < Yo 1 the Xs are not
¥ first ordered. it follows that B 1s the number of panrs (e wath N, <\, for which
3 Yf< Y. Thus. w general, B s the number of pares (/) for which the differences
;“J‘ A and Y, = ¥, have the same sign. or equivalently. the number of pairs for which

045y (V=AY = 1) > 0
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STATISTICAL REVIEW & EVALUATION

Date: March 15, 1994
ANDA #: 70-848

Applicant:  Biocraft

Drug Name: Biocraft Sucralfate’s 1 gm tablet (Generic Drug)

Indication: Duodenal Ulcer

This review 1s an addendum to the statistical review of the ANDA dated February 10, 1994.
This review addresses some new analyses results.

The medical officer’s recent review indicated randomization and randomization related concerns
for study centers #1052, 1055, 1059, 1066, and 1075. The staustical review of February 10,
1994 indicated similar concerns for centers #1052, 1055, and 1059. This review, therefore.
examined some results for the following subgroups of centers:

(hH Centers #1052, 1055, 1059, 1066, 1075 vs. the remaining Centers 15 centers; 13 of
these 15 remaining centers had sample sizes of less than 6 patients per treatment arm.

) Centers #1052, 1055, 1059 vs. the remaining 17 centers. These 3 centers had
randomization related concerns and are addressed in the stat review of February 10,
1994,

The analvses (1) and (2) above were requested in January 1994 by the Medical Officer, Robert
Prizont, M.D. In addition to these, this reviewer did the large vs. small centers analyses. The
subgroup of centers with less than 6 patients per treatment arms was called "small centers.”

Reviewer’s Analyses Methods

For these subgroupings, u.is reviewer calculated the following for the primary endpoint (week
4 healing rate):

1. Sucralfate vs placebo comparison 2-sided p-values using Fisher's exact test.

2 90 % confidence intervals for the sucralfatec minus carafate healing rates using the formula
given at the bottom of Table Bl. Such confidence intervals, if they fell within +20
percent clinical bio-equivalence limits. satisfies ute given +20 percent clinical bio-
equivalence criteria for such trials.



3 The Breslow Day test for the center by treatment interaction. In this test, because of low
power, only extreme cases would be detected for the sample sizes observed in the two
groups of centers examined.

Tables (A1, B1) through (A3, B3) provide results of the above analyses for the respective
subgroups ot the centers. Tables C and D (attached), provided by the medical officer, give the
week 4 healing rates by treatment group and center. Note that in the latter tables total healing
rate tor the sucralfate group is 33/91 2s compared to 31/91 considered in the original stat review
of July 12, 1992

Table Al
Results: Centers 1052, 1055,1059, 1066,1075 Vs. Remaining
2-Sided P-values and the Interaction Test Result
(Week 4 healing Rate, All Randomized Patients)

(Sucralfate - | 2-sided p

Center Placebo Sucralfate Qdds Placebo) by
Groupings Rate Rate Ratio Difference Exact Test
5 Centers * | §5/55 20/53 6.1 28.6% < 0.00!

9.1% 37.7%
Remaining- | 10/38 13/38 1.5 71.9% 0.618
Centers * 26.3% 34.2%
All Centers | 15/93 33/91 3.0 20.2% 0.002

16 1% 36.3%
Interaction Test: Breslow Day Chi-Square = 3.771, 1 df

2-sided p = .052

Note: In this interaction test the sucralfate versus placebo effect of the 5 centers is
compared with that of the remrining centers.




Table Bl
Results: Centers 1052, 1055,1059, 1066,1075 Vs. Remaining
Test - Reference 90% Confidence Intervals
(Week 4 Healing Rate, All Randomized Patients)

(Sucralfate - 990 Percent
Center Carafate Sucralfate Carafate) Confidence
| Groupings Rate Rate Difference Interval’

The 5 18/52 20/53 +3.0% (-12.3%. 18.4%)
Centers” 34.6% 37.7%
The 17/37 13/38 -11.8% (-30.3%, 6.7%)"
Remaining 46.0% 34.2%
Centers"
All Centers | 35/89 33/91 -3.0% (-13.%, 8.9%)

39.3% 36.3%
Interaction Test: Breslow Day Chi-Square = 1.01, 1 df

2-sided p = 0.316
Note: In this interaction test the sucralfate versus placebo effect of the 5 centers is
compareu with that of the remaining centers.
R P ———

*See Table C, **See Table D

@This 90% contidence interval being within 20 percent limits on each side establishes clinical
bio-equivalence between the test and the reference drugs with 5% risk of being not clinically bio-
equivalent.

* Confidence intervals were calculated using the formula:

95% CI=(p, -p,) +1.645,/Tp, (L - P, /7, * P, (L -C.) /R,

where p, and p, are sucralfate and carafate rates and n, and n, are corresponding sample sizes.

“This wide confidence interval indicating non-equivalence for this subgroup of centers could
be due to small sample sizes.



Table A2
Results: Centers 1052, 1053, 1059 Vs. Remaining Centers
2-Sided P-values and the Interaction Test Result
(Week 4 healing Rate, Ajl Randomized Patients)

Center
Groupings

Placebo
Rate

Sucralfate
Rate

0Odds
Ratio

(Sucralfate -
Placebo)
Difference

2-sided p
by
Exact Test

Centers
1052, 1055,
1059

Remaining
Centers

2/33
6.1%

13/60
21.7%

13/34
38.2%

20/57
35.1%

9.6

2.0

-32.1%

0.001

Interaction Test: Breslow Day Chi-Square = 3.269, 1 df
2-sided p = .0706

Table B2
Results: Centers 1052, 1055, 1059 Vs. Remaining Centers
Test - Reference 90% Confidence Intervals
(Week 4 Healing Rate, All Randomized Patients)

Center
Groupings

Carafate
Rate

Sucralfate
Rate

(Sucralfate -
Carafate)
Difference

90 Percent
Confidence
Interval

Centers
1052, 1055,
1059

Remaining
Centers

Interacnon T €st

9/33
27.3%

26/56

13/34
38.2%

20/57

~ 2-sided p = .134

10.9%

-11.3%

(-7.7%.

29.9%)

(-26.5%, 3.8%)

46.4% 35.1%
. Bresiow ﬁay 1-Square = 2.242, | df




Results: Large Vs. Small Centers

Table A3

2-Sided P-values and the Interaction Test Result
(Week 4 healing Rate, All Randomized Patients)

Results: Large Vs. Small Centers

(Sucralfate - | 2-sided p
Center Placebo Sucralfate Odds Placebo) by
Groupings Rate Rate Ratio Diiference Exact Test
Large 10/71 27/69 39 25.0% 0.001
Centers * 14.1% 39.1%
Small 5/22 6/22 1.3 4.6% 0.728
Cenrters 22.7% 27.3% K |
Interaction Test: Breslow Day Chi-Square = 1.938, 1 df
2-sided p = .164
Table B3

Test - Reference 90% Confidence Intervals
(Week 4 Healing Rate, All Randomized Patients)

(Sucralfate - 90 Percent
Center Carafate Sucralfate Carafate) Confidence
Groupings Rate Rate Difference Interval
Large 27/66 27/69 -1.8% (-15.7%, 12.1%)
Centers’ 40.9% 39.1%
Small 8/23 6/22 -7.5% (-30.1%. 15.1%)
Centers 34 8% 27.3%

‘Centers which had 6 or more patients in each treatment arm.

Reviewer’s Comments

The above analyses are post-hoc subgroup analyses and as such have limitations. However,
these analyses are driven by the randomization and randomization related concerns and provide

following insights to the week 4 healing data of this trial.

I. The interaction test result for the sucralfate versus placebo comparison indicates

5
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Table C (Medical officer’s Table)
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Table D (Medical Officers Table)
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ANDA 70-848

Biocraft Laboratories, Inc.
Attention: Maurice Bordoni
18-01 Rover Road

P.O. Box 948

Fair Lawn, NJ 07410

Dear Bir:

Thie is in reference to your abbreviated new drug application
dated November 8, 1985, submitted pursuant to Section 505(3j) of
the Federal Food, Drug, and Cosmetic Act, for Sucralfate Tablets
UsSP, 1 granm.

Reference is also made to your amendments dated April 16 and July
5, 1990, September 28, 1994, August 23, and October 16, 1995 and
January 4, and March 19, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
app:ication is approved. The Division of Bioegquivalence has
determined your Sucralfate Tablets USP, 1 gram, to be
biocequivalent and, therefore, therapeutically equivalent to those
of listed drug (Carafate Tablets, 1 gram, of Blue Ridge
Laboratories, Inc.).

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application bafore the change may be made.

Fost-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.,80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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ANDA 70-848

1. CHEMIST'S REVIEW NO. 11
2. ANDA # 70-848
3. NAME AND ADDRESS OF APPLICANT

Biocraft Laboratories, Inc.
92 Route 46, P.0. Box 200
Elmwood Park, NJ 07407

6. NAME OF DRUG
Sucralfate, USP

9.  AMENDMENTS AND OTHER DATES:

Firm:
1) 11-8-85 with original applicatien.
2) 11-25-85 with manufacturing site of
for active ingredient, sucralfate
3) 12-16-85 with DMF # for active ingredient
4) 3-18-86 with 1st responding let:ter
5) 9-9-86 with 2nd responding letter
6) 2-13-87 with amendment for Bio's protocol
7) 2-10-87 with amendment for Bio's protocol
8) 5-15-87 with Bio study
9) 1-13-88 with amendment for meeting
10) 2-1-88 with amendment on new supplier/manufacturer
of active ingredient

11) 4-27-88 and 4-28-88 with method validation for
active ingredient and the finished product (The
source of the active ingredient was from -

.ater was withdrawn)

12) 5-4-88 with COA from

13) 5-12-88 with a meeting request

14) 6-20-88 with reformulation, manufacturing and
control revision

15) 8-16~-88 with 3rd responding letter

15a) 5-~18-89 with 4th responding letter

16) 8-18-89 with the revised method validation for
both drug substance and the finished product

17) 11-1-89 with draft labeling

18) 11-3-89 with second source and
stability data

19) 2-15-90 with Bio material (Vol. 3.3-3.5)

20) 3-5-90 with responding to HFD-180 letter dated 2-
14-90

21) 3-14-90 with NC

22) 3-16-~90 with 5th responding to chemistry



déficiency letter dated 2-13-90

23) 4-16-90 with Bio amendment
24) 11-14-90 with amendment
25) 1-17-92 with 6th responding to chemistry
deficiency letter dated 3-28-91
26) 8-20-92 with amendment
27) 10-23-92 with amendment
28} 2-10-93 with amandment
29) 7-6-93 with amendment
30) 10-27-93 with labeling amendment
31) 7-7-95 with amendment
32) 7-26-95 with fax
33) 7-28-95 with fax
34) 10-16-95 with amendment
FDA:
1) 11-13-85 with acknowledgement
2) 6-11-86 with developing a protocol for Bio
3) 2-13-86 with 1st deficiency letter
4) 8-18-86 with 2nd deficiency letter and deficiency
letter to DMF#
5) 9-~30-86 with 3rd deficiency letter
6) 12-9-86 with 4th deficiency letter
7) 3-6-87 with acknowledgement and ok for protocol
8) 5-13-88 with Bio protocol comments
9) 4-11-89% with 5th deficiency letter
10) 1-10-90 & 1-19-90 with deficiency letters to
DMF3 and DMF
11) 1-25-90 with Bio deficiency letter from
mathematical statistician
12) 2-13-90 with 5th deficiency letter
13) 2-14-90 With Bio deficiency letter from HFD-180
14) 4-17-90 with deficiency letter .rom HFD-180
15) 6-5-990 with clarifications
16) 3-28-91 with 6th deficiency letter
17) 6-24-92 with 7th deficiency letter
18) 10-19-92 with method validation for both drug
substance and finished product (OK)
11) 9-2-93 with 8th deficiency letter
12) 6-22-94 with 9tb deficiency letter
13) 9-26-95 with 10th deficiency letter
10. PHARMACOLOGICAL CATEGORY 11. HOW DISPENSED
Antiulcer or Duodenal Ulcer Rx
13. DOSAGE FORM 14. POTENCY
Tablets 1 gram



ANDA 70-848 ‘ 3

15.

17.

CHEMICAL NAME AND STRUCTURE

Sucralfate USP
Al (OH) 14 (C;;H;4035S,) [AL (OH),1,[H,0], in which
x=8 to 10, and y=22 to 31.

a-D-Glucopyranoside, B-D~fructofuranosyl, octa-kis(hydrogen
sulfate), aluminum complex.
Sucrose octakis(hydrogen sulfate) aluminum complex.

COMMENTS

The formulation has been changed since the site was
used as the source of the drug substance on 8§-20-88.

The finished products are manufactured using the
source drug substance.

The revised formulation (composition)

The indication for maintenance therapy (in healed duodenal
ulcer patients at dose of 1 gram twice daily) is covered by
exclusivity.

Comments:

1. The drug product is now an article in USP 23.
Please revise the testing specifications
accordingly, if applicable. If the drug product
does not meet the compendial standards, please
address the specific issues.

CK (see attached comment 1).
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18.

19.

Status:

EER status: Peanding

Requested for updated for applicant (Biocraft),

Method Validation status: satisfactory

Samples for the raw materlals and the finished product
have been validated by St. Louis Lab and Philadelphia
District and found acceptable on October 19, 1992 and
July 12, 1993. Samples for the raw materials and the
finished product from lot 16046 were used for the
method validation. The special Chemical Structure
Elucidation Work was performed by St Louis (DDA) and
found acceptable. Now Sucralfate is USP product.

Bio~review and clinical studies review: Satisfactory

Satisfactory per J Henderson reviewed on 1-31-96.

Bio and clinical studies found satisfactory per Dr.
Stephen Fredd, MD/Gastrointestinal & Coagulation Drug
Products and Paula Boststein, MD on 12-8-95.

Clinical studies is from lot 12715. The batch size for
lot 12715 is tablets. The raw material used for
lot 12715 is from

Sucralfate as the stability indicating assay method is
used for stability studies on lot 12715.

Labeling review status: satisfactory

Satisfactory per C Hoppes reviewed on 12-13-94 and per
A Vezza on 2-21-~66.

DMF Batisfactory
DMF have been reviewed and found satisfactory
on 9-22-95,

CONCLUSIONS AND RECOMMENDATIONS
Approvable - Pending EER and Bio-study.

REVIEWER: DATE COMPLETED:

Lucia ¢. Tang 2-21-96



OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA/AADA #70-848 SPONSOR: BIOCRAFT
DRUG: SUCRALFATE

DOSAGE FORM: TABLET

STRENGTHS/(s): 1 g

TYPE OF STUDY: COMPARATIVE CLINICAL TRIAL

STUDY SITE: CONDUCTED BY

STUDY SUMMARY::

On 8/16/89 the sponsor submitted the results of a comparative clinical
trial conducted frcm 5/13/88 to 6/26/89 as a three-treatment, randomized,
parallel design comparing the test product sucralfate 1 g tablets
(Biocraft lot #12715, assay 100.3%) with the reference listed drug (RLD)
Carafate® 1 g tablets (MMD lot #N7257, assay 94.3%) and placebo in the
treatment of duodenal ulcer disease. The lot of test product used in
clinical studies was manufactured (2/16/88, batch size units) prior
to the implementation of OGD PPG #22-90 (applicable to applications
submitted after 9/1./89).

The clinical trial resulrs were reviewed by the Division of
Gastrointesrinal and Coagulation Drug Products, HFD-180, and the Division
of Blometrics, HFD-7:13. The clinical end coint was duodenal ulcer healing
at four weeks. The statistician's original zonclusion was that Biocraft
sucralfz~e was more =2ffective than placebo and ticequivalent to Carafate?.
The original medica. review raised questicns ccncerning the conduct of the
trial ‘randomizaticn and blinding) and clinical significance of low
healing rates. Dr. Stephen Fredd, Director, HFD-180, commented on these
findings and an insvection was conducted kv the Division of Scientific
Investigations concerning these issues (randcmization, patient assignment,
distribution of test drugs, blinding).

These inspection rasults were reviewed by HFD-:80 and their (medical
reviewer and Dr. Fredd) resulting comments transmitted to the firm in a
deficiency letter :ssued from the Division of 2ioceguivalence on 7/27/94.

The firm's response was submitted 9/28/94, reviewed by Dr. Fredd, and
additional information was requested regarding the databases (letter
issued 7/31/95). The firm's response was submitted 8/23/95. Dr. Fredd's

final review was completed 11/27/95 and he r=commended approval of
Biocraft's sucralfate as bioequivalent to Carafate®. Because Dr. Fredd
believed that the criginal medical reviewer and the field i spector
considered the application not approvable, he requested concurrence from
the Cirector, ODE IZI. Dr. Paula Botstein, Jirector, ODE III, concurred
with Cr. fredd's racommendation on 12/8/93. There was cne further



communication to the firm to clarify certain statements made in lhe
8/23/95 regarding corrections to the databases. The firm's response on
1/4/96 was acceptable to Dr. Fredd and the 7/5/90 database is the basis

for approval. — . . . . .
p DU [ed A;u-zm.a 1 em etk OV CHama T U e FUL T

WAIVER/DISSOLUTION: N/A

PRIMARY REVIEWER James D. Henderson, Ph.D. BRANCH II
INITIAL: U/ A DATE /—24-—%4

BRANCH CH EF Rabindra N. Patnaik, Ph.D BRANCH II
INITIAL: (ﬁ/ DATE__!|a4] 1

Keich K. Chan, PRQ.D.

— DIRECTOR, DIVISIC I%VISION OF BIOEQUIVALENCE:
INITIAL.: H/L — DATE //gf/cc

DIRECTOR. OFFICE OF GENERIC DRUGS:
INITIAL: A /4~ ___DATE




