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This application includes results from five randomized double-blind controlled clinical trials on
efficacy and safety of balsalazide (Colazide®) in the treatment of mildly to moderate active
ulcerative colitis. Balsalazide is a non-absorbable S-ASA derivative and its action is topical in the
colonic mucosa. Two of the submitted controlled multi center studies, the USA CP099301 and the
British-Irish 57-3001 were reported by Salix as pivotal Phase III clinical trials. Two small British
clinical trials, 0028/011 and 0028/017, were submitted as supportive clinical studies. All of these
four trials compared the 8-12 week efficacy Colazide 6.75 g/d to a lower Colazide dose and/or to
therapeutic doses of an approved formulation of mesalamine (Asacol®) or sulfasalazine.
Additionally, the sponsor submitted a placebo-controlled multi center trial conducted in the USA.
Efficacy endpoints were symptomatic and sigmoidoscopic improvement. Included in this NDA is
the safety on 1034 patients, exposed one or more times to this Salix’ balsalazide formulation.
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A. BACKGROUND.

i. BRIEF SUMMARY OF CHEMISTRY AND PHARMACOLOGY OF COLAZIDE®.

1. Chemistry. Colazide®, chemically defined as balsalazide disodium, is a prodrug
formulation designed to deliver mesalamine (5-ASA) to the colon.- Balsalazide (BSZ)
was initially developed by Biorex Labs. (London, England), simultaneously with another
similar chemical and pharmacological compound named ipsilazide. Designed to reduce
the toxic properties of sulfasalazine, it links the active compound §-aminosalicylic acid
to an inactive B-alanine carrier (4-amino benzoyl-p-alanine) via an azo-bond. The
following is the balsalazide disodium structural formula (as taken from the submitted
Chemistry Section, Page 3, Vol. 1003).

Fig 3.A.1b-1
NaorowmwﬂcoQ—M‘C;: 20

Colazide® gelatin capsules contain 750 mg of balsalazide disodium, — _ .nagnesium
stearate and —_ colloidal silicon dioxide. :

2. Phammacology. Balsalazide (BSZ) is formulated to reach unaltered the lower levels
of the intestinal tract, such as the colon, normally inhabited by a complex ecological
'system of microorganisms. In the colon, BSZ is cleaved by bacteria azoreduction to
release equimolar quantities of the active compound (5-ASA) and the inactive carrier, 4-
amino benzoyl-B-alanine (4-ABA). Similar to mesalamine, (ASA), the anti-inflammatory
action of BSZ is topical. This topical anti-inflammatory action on a damaged Gl tract
was shown in a number of animal models, as noted by the sponsor in its following
summarized statement: The mechanism of action of ASA appears to be topical. The anti-
inflammatory properties of BSZ or ASA were demonstrated in a variety of efficacy models:
carrageenin-induced paw edema in the rat, ethanol and TNBS induced recto colonic lesions,
ethanol-induced necrosis in the rat, and acid-induced writhihg in the mouse. The active portion of
BSZ, ASA, showed anti-inflammatory and analgesic activities similar to BSZ. Although
sulfasalazine (SASP) has shown anti-inflammatory and analgesic activities similar to BSZ, SASP
potentiated chemically-induced recto colonic damage (faken from the NONCLINICAL
PHARMACOLOGY AND TOXICOLQGY SUMMARY). -

After the release by bacterial action in the colon, the active ASA and the carrier 4-ABA
are further metabolized into NASA (N-acetyl-5-aminosalicylic acid) and NABA (N-acetyl-
4-amino benzoyl-B-alanine), respectively.
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The sponsor performed a number of pharmacokinetic studies to determine the degree
of BSZ absorption (if any), and of its metabolites. The list of studies are shown in the -

following Salix table, (taken from the INTEGRATED PHARMACOLOGY AND
PHARMACOKINETICS SUMMARY).

Study No. | Study Site Study Design Oral Dose of Dosage o
Colazide® Form Subjects
0500242 | Jepan a) parafiel, ascending single dose n)1.1.2.2.3.3‘g Granule —| 24 meles
b) single dose crossover b)ddg
20080 VK two single COBS0VErS V8. 225gfed 750mg | 24 males
'§ 20081 UK single and mulple dose 159 and225¢g 750mg | 12 males
b.id. fed capsule
0500301 { Japan multiple dose :.:gtl.d.xidty Granule | 6 males
0600235 | Japen a) single dose crossover 8)22¢gfed Granule | a)8males’
bloeguivalence b)2.2,248285g b)18
b) ascending sinige and multiple | ti.d. x 1 day fed males
dose 0)285g.tid. x7 ¢)8 males
©¢) single and muliple dose dfed
GLY UK nonrandomized, muliple dose 15,225and30g | 750mg | None (20
0183 bid. fed capsule | males and
]
fernales)

The pharmacokinetic studies revealed minimal intestinal absorption of BSZ (<0.3%).
The major fraction of oral BSZ (90%) is delivered intact to the colon and subjected to
bacterial cleavage with release of 5-ASA and 4-ABA.

Salix concluded the following: ’

“The pharmacokinetics studies in both normal healthy volunteers and patients on long term
maintenance therapy demonstrate that balsalazide disodium efficiently delivers 5-ASA, the
active moiety, to the lower bowel together with low systemic exposures to the parent drug and
carrier metabolites. A small amount of balsalazide is absorbed systemically to give dose
proportional peak plasma concentrations within 1-2 hours. Upon repeated administration,
there was little or no accumulation. While urinary and fecal excretions of the parent drug were
low, there was a high fecal recovery of total ASA and total ABA following single and multiple
doses of balsalazide disodium suggesting a high availability of the active metabolite to the site
of action. Food tended to decrease the absorption of balsalazide with a corresponding
decrease in the percentage of balsalazide excreted in the urine. However, except for a
decrease in Cmax for NABA, there was no significant alterations in the computed
pharmacokinetics parameters of the other metabolites in plasma, urine or feces”.
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B. PROPOSED LABEL.

. The following are the proposed indication and usage, dosége and administration,
and pediatric information, of the submitted label (as taken directly from the -
PROPOSED TEXT OR LABELING FOR THE DRUG-ANNOTATED).

C. SCIENTIFIC RATIONALE FOR THE PROPOSED INDICATION.

i. Ulcerative Colitis (UC), the first nonspecific inflammatory bowel disease described in
the English medical literature, (the initial descriptions date back to the latter part of the
19th century), is a bowel inflammation of unknown etiology. An estimated 250,000
Americans have ulcerative colitis. It occurs most often in young people, ages 15 to 40,
although children and older people sometimes develop the disease. This colonic
inflammation affects equal proportion of males and females. UC is.localized exclusively
on the rectum and colon, and in over 50% of the patients, UC is manifested as proctitis,
recto sigmoiditis and left sided colitis. Pathologically, UC is characterized by
congestion, edema, friability and diffuse shallow mucosal ulcerations. Recto colonic
mucosal biopsies from patients with acute UC, reveal microscopic hemorrhages mixed
with thrombotic foci, diffuse mucosal infiltration by lymphocytes and plasma cells, and
crypt abscesses displaying a plethora of polymorphonuclear white cells invading the
cells and lumen of colonic crypts. Clinically, UC has a chronic course characterized by
acute flare ups and remissions. During a flare up, symptoms include frequent and
urgent defecation of small volume bloody-mucus stools with or without accompanying
diarrhea, and rectal tenesmus. Diagnosis of an acute UC episode is usually made by a
rectosigmodoscopic endoscopy showing congestion, friability. and in the more severe
cases, the pathognomic presence of uniform shallow mucosal ulcerations. The most
serious complications of an acute episode are massive lower rectal bleeding, fever
associated with weakness (fulminant form), and toxic megacolon.

ii. From the mid 1950's to the early 1980's, the tradifional therapy for mild or moderate
UC recurrences included oral administration of sulfasalazine (SAS), alone or, more
frequently, in combination with steroid enemas. Sulfasalazine is a chemical blend of
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sulfapyridine and amino salicylate linked by an azo bond. Synthesized over 50 years
ago, it intended to treat rheumatoid arthritis and ulcerative colitis, inflammatory
conditions thought at that time to be caused by an infectious microorganism. A limiting
factor for the universal use of SAS was a dose-related intolerance experienced by
some patients, and/or allergic or toxic reactions to the sulpha component. The
experimental and clinical studies by Peppercorn and Goldman in the USA and Truelove
in England, carried out in the 1970's, demonstrated that contrary to the original belief,

- the active therapeutic moiety in SAS was the amino salicylate (5-ASA). Subsequent to
these experimental findings, controlled clinical trials with 5-ASA and' SAS demonstrated
their therapeutlc snmtlanty in improving or reverting UC acute flare ups, and in
prolonging remissions between recurrences. A number of oral and rectal 5-ASA
formulations have been approved for the treatment of mild or moderately active UC,

i.e., mesalamine, olsalazine. Most of the pharmaceutical ASA formulations incorporate
dehvery systems to prevent gastric acid degradation or proximal absorption of 5-ASA
and, thus, preserve the active agent for delivery to the colonic mucosa. ~

. - -

iii. Regarding the transition of BSZ from the experimental phase to the clinical phase,
Salix notes that “Following the demonstration that balsalazide delivers the prodrug
balsalazide disodium to the colon where bactenial azoreductases liberate the active
moiety 5-ASA, clinical trials were initiated to test the efficacy and safety of this pmduct
primarily in mild to moderate ulcerative colitis”.

Key References
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45:131, 1888.
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o
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- 5:437-442,1964.
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salicylazosulfapyridine. J Pharmacol Exp Ther. 181:555-562, 1972.

8. Azad Khan AK et al. An experiment to determine the active therapeutic moiety of
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9. Chan RP et al. Studies of two novel sulfasalazine analogs, ipsalazide and balsalazide. Dig
Dis & Sci. 28:609-615, 1983.

10. Hanauer SB. Medical therapy of ulcerative colitis. 342:412-416, 1993.~
D. PIVOTAL CLINICAL TRIALS. -

Salix designated controlled clinical studies CP089301 and 57-3001 as-pivotal trials to
support the claim of balsalazide effectiveness for the treatment of mildly to moderately
active ulcerative colitis. In this section, | will briefly summarize the study protocols, the

sponsor’s descriptive of these trials and then will include my comments on the ﬂndmgs
and sults presented by the sponsor.

1. PWOTAL CLINICAL TRIAL CP099301.

i. Study Protocol CP099301. The prospective protocol, created for this controlled
~ clinical trial was finalized on May 3, 1994. It designated Dr. Marvin H. Sleisenger M.D.
as Study Medical Monitor, the Biometric Research Institute as Study Clinical Monitor
and it was titled as follows: “4 PHASE Il RANDOMIZED, DOUBLE-BLIND, DOSE-
RESPONSE COMPARISON OF COLAZIDE® (BALSALAZIDE DISODIUM) 6.75 G DAILY VS.
COLAZIDE® 2.25 G DAILY AND ASACOL® (MESALAMINE) 2.4 G DAILY IN PATIENTS
WITH ACTIVE MILD OR MODERATE ULCERA TIVE COLITIS” #aken from Salix's CANDA,
Page 294, Vol. 1.069). .

(a) Design. According to the prospective protocol, this study was designed as a
“Randomized, double-blind, double-dummy controlled, dose response comparison of Colazide®
6.75 g/day vs. Colazide® 2.25 g/day and Asacol® 2.4 g/day".

(b) Patient Population. This protocol planned for an enroliment of 165

patients 18 to 80 years of age, at 10 to 15 centers. The number of patients planned to
complete the study was approximately 150. In addition to the determination of clinical
efficacy, the protocol included an assessment of the pharmacokinetic profile of the
experimental drug, to be conducted in up to three centers, with inclusion of up to 15

patients per site. In a few centers, the protocol planned for analyzes of plasma 5-ASA
and its acetylated metabolite. . - —
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(c) Inclusion Criteria. The following were relevant criteria for patient enroliment (Copy
taken from Salix’s CANDA).

Newly diagnosed or recently-relapsed (within twelve weeks) patients with active mild -
to moderate ulcerative colitis.

Diagnosis must be confirmed by the finding of friable (moderate) or

spontaneously—bleedmg (severe) mucosa by flexible sngmmdoscopy (greater than 10 cm)
performed at screening visit, and negative stool culture.

") Exclusion Criteria. The following were relevant criteria for patient' exclusion (Copy

taken from Salix’s CANDA),

Severe colitis thanifested by any of the following: More than eight bloody stools/day with
any of the following: a hemoglobin 10 g/dl or serum albumin <3.5 g/dl, temperature of
>101 N F and resting pulse >100 beats/min.,

Toxic megacolon,

Unequivocal rebound tenderness associated with temperature of >98.6 N F,
Anemia with hematocrit less than 30% or hemoglobin less than 10 g/dl.
Patients known to be intolerant of or allergic to salicylatc.

Patients with a stool culture posiﬁve for: enteric pathogens (including salmonella,

shigella, campylobacter yersinia, acromonas, and plesmmonas), C. difficile, ova, or
parasites.

Patients taking antibiotics within 14 days prior to screening.
Patients taking steroids (including enemas) within 14 days prior to screening.
Patients with Crohn's Disease.

Patients with hepatic disease manifested by twice upper limit of normal on any of the
following liver function tests: ALT, AST, GGT, alkaline phosphatase or total bilirubin
(except in isolated elevation of unconjugated bilirubin) or renal disease manifested by 1.5
times upper limit of normal serum creatinine or BUN levels.

Patients taking immunosuppressant drugs within 90 days prior to screening.



NDA 20,610
Page 11

(k) Flexible Sigmoidoscopy. Thefollowing-will be the degree of mucosal severity:
Normal: Normal mucosa
Mild: Edema, loss of vascular pattem, fine granularity without ulceratlon

Moderate: Friability, petechiae, coarse granularity with pinpoint ulceration
Severe:  Visible ulcers, spontaneous bleeding

() Flow Chart. The following chart lists time-schedules for visits, chemistries and
sigmoidoscopy (taken from the Study Pmtpcol, Appendix A, Salix's _CANDA). -

® asline wwy be sosalidetad with Scumieg. lefir te Ssetien 5.1.% fbe peovicion.

ii. Study Descriptive. The following is a brief summary descriptive of relevant issues
related to the study results. Relevant issues are patient enroliment, demographics,
patient disposition and actual efficacy results reported by the sponsor. When feasible

and appropriate, text or tables will be taken directly from the electronic data (CANDA)
submitted by the sponsor.

1. Patient Enrollment and Disposition. Salix states that the first patient was
enrolled in the study on June 17, 1994, and the last patient terminated treatment
on March 15, 1996. Salix notes that “Of the 163 individuals who were initially screened,
154 were enrolled and treated by 13 Investigators. Nine persons who failed screening were
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not assigned to a treatment group. Screening failures were due to sigmoidoscopic scores or
clinical laboratory findings which excluded eligibility. One-hundred fifty patients were available
for analysis at Week 2, 125 were available for analysis at Week 4, and 109 were available for
analysis at study termination. The rules used to evaluate patients terminating at unscheduled .
visits between these time points are listed in the footnote to Table 1. The followmg is Salix
Table 1, Page 255, Vol. 1.069.

Table 1. Number of Patients Evaluated at Each Study Week !
Colazide Colazide

Overall Study Period 225giday  6.75g/day  Asacol Total
Screened: S0 53 5t - 163
Randomired/Enrolled: 50 53 51 154
Not treated 0 0 0 ]
Treated 50 53 st 154
Week 2: 49 52 49 150
Week 4: 3 45 41 - 128
Week 8: 34 37 . 109

TUnscheduled visits were categorized using the following rule: if the visit dsy was more than or equal to | day
and less than 22 days, then it was 8 Wock 2 visit. If the visit was more than or equal 10 22 days and less then
36 days, then h was a Weok 4 visit, If the visit was morc then 37 days, then it was @ Woek 8 visit, Ifa patient
bad & Week 4 visit, any subsoquent iumschedaled visit was coumted ss 8 Week 8 visit.

3Containg 9 paticats ant categorized inzo a troatinent group.

According to the reported by Salix, of the 109 who were available for analysis on the
week 8 visit, 106 patients completed the full 8 weeks of treatment (33 low- dose
balsalazide patients, 37 high-dose balsalazide patients, and 36 Asacol patients).
Salix explains that “the difference is due to' 3 patients (Nos. 5005, 5101, and 5359) who
terminated the study at unscheduled visits between their scheduled Week 4 and

Week 8 visits and therefore had data available for analysis after their 4 -week time point. Three
additional patients (Nos. 5560, 5611, and 5708), who completed 4 weeks of treatment but did not
complete their 8 -week visit, did not have termination data (lost to follow -up) and could
therefore not be analyzed at Week 8".

Salix notes that the reason for premature withdrawal and the exact timing of
withdrawal of the 48 patients not completing 8 weeks are summarized in the
following Salix Table 4, taken from Page 258, Vol. 1.089 (CANDA).
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Table 4. Post-Randomization Study Discontinuations
Colwride Colazide

2.23 gldq &7s ﬂ&y_ Assool Towml
. N=§] N=154
Dizcontipuotion Rewaors m.m ﬁe-_l!sL No. (%) No. (%)
Adverse Evess: 2ionn teLn 200, L)
loadegie Thempetic £fere .
Folluwre: BII6D) 2.0 4(07.5) - 14009.1)
Adverne Beent Wersening of .
Ulowntive Ceilitis Symproms: 2 (060 . 0ORO) 3¢S 60y
Paienk RaquentyWonsening of - s . (— )
Wlnermtive Calicis Bywopweomc 2 (oo 3(037) 1 20y ‘AR.6)
3 1 ¥C0) 1oty GO 2.y
Intercarvent Medical Event: 120 387 2qa39) . s@O»
Talom Reguess: ooty 3. (020 4(02.6)
Noacomplianoe: 240 307 20039 . 7043
Complered Somdy: 33 Wh STEem  36(e 106 (64.9)
Tows! Exeuided: (L0 33 (100} S1 000, 154 ¢100.)
Tame of Epcootianetion:
*-Tduyr 140200 2008.8) IW0sY (039
$-F4 days (120 2¢03.8) 3¢05.0) i m 1)
t5-2t duyx 4J0R.0) 2{00.8} 1(04.9) s
22-28 days 20400 10LM 4078 TS
29335 dave 3 Qe 3¢08.7) £ (92.0) 704.5)
3542 duys a{00.0)p I8N ro2m 4(02.6)
4349 Gays 1003.00 1{0L.9) (R0 L)
30-36 days b {ohd) D000} o000 _ 0(00.0)
>56 days o oy 3Mme.8) o (00D) 201y
Toml Discoatirued: 1T (34 15302} 5 Q9.4) 42 0L.E)

2. Demographics. The sponsor notes that there were no treatment group
differences in baseline variables in the “efficacy-eligible population®. Salix states that
the mean age for the 147 patients eligible for efficacy analyses was 42 years and that -
there was equal proportion of males and females (app. 50%). The sponsor notes that
although there were more smokers in the Colazaide 2.25 g/d group (20%) than in either
of the other 2 groups (Colazide 6.75 g/d 10%, Asacol 2.4 g/day 12), this difference was
not statistically significant. The sponsor aiso notes that “although there was no
statistically significant difference between the groups in disease duration, the Asacol
group showed the longest duration (81 months) and the Colazide 6.75 g/d group the
shortest (64 months)”. The following Table 6, taken from Page 262, Vol. 1 069
illustrates this point (transferred directly from CANDA).



NDA 20,610

Page 14
Tabic 6. Demographics snd Bascline Cheaucteyistics (Efficacy-Eligitle Parium%
Cobardde  Colaride  Asacol Yotal Povaber Groupe
Varisble 2.25 pd 6.75 g/d 2.4 gd 675 versus
:;-ur?‘c Pioms: = N Nt N=ta? .25 94 Assol
Maje (%) 26(3)0.1) 23¢30.05 2 H4E9) 4 {503) 0833 OMIT  \9E3 CMIE
Famale (%) 2 46.9) 28 (9.0 a8 (30 73 (49.7) o
Moas (SE) W7¢22) 42308 42822  €20¢21) Q29T assl T
Maodien 330 Y 39.0 we olls s 054 S
A Mfim, snxc 19.0. 77.0 190, 3.0 200,760 150,70 0INTE LI TS
/. Smnkiag Hiexey: : .
Never () 3 L46P) 20(52.2) 24 (49.0) 77 (520 D295 CMH  0.953 CMIL
Aum o pan (%) %02 14(22.6) 19 3.9 49 (33.3 —
Owrress (%) ) (30.4) 1102} s(122) 23 (14.3)
‘: Dscese Dussion (mo):
o Mean (SE) STBUDG A0 (PN 80.7(124) J0B(63) OSIST - 0.94T
Medine 3.3 09 9.9 S0y 00015  OMAS
¥ gy a, 2mea o, 2749 0. 43185 0, 4155 QN2 T*S AWV TS
Lad Nowly dsagnosed (%) 218 4) 7 (143} 8 (163 24 (16.3) OS CMH 0,734 O
- Roocetly mispwed (%9 20 (31.65) 42 (R5.T) 41837 123 (53.7)
m BExsent of Disnsse:
—— 260 cun (%) 12 (24.5) nE2n 1S (30 6 B A58 AN7CMIY  DAIECMHE
m A e {M) IV 3R {778) 841690 T YORT
N o
Redepacs in Last 2
O =
o %) @ (00.09 < {00.3) 3 (0?.’,) 7 (0%.73 [+ iy [ %" % ¢
n‘ 1-3 C%) N8 26 (52.9) 26 (65.0) 53 (60.0% ~00LS alz3s
4-8 0 s(15.m 0WaLY 8 (20.0) 24097 0034 TS 06350 TS
b (9} 2 {072.9) 2018} 2 007.5) 2 (0063
MSiing '3 7 . s
m Mesa (SE) 2.8(0.9) 26¢0.3) 28103 2.7 40.%
u . Dutstion of Qasveut
Relspan (wacks) .
m Misan (51 4.7¢0.6) S8 08y S1 MmN ston ass?T o951 T
Modian n so a9 a0 Qs 0240 N
Mim. snas. ¢.o= 200 of. 330 0.0, 26.0 08 N30 OFLTS  0.107T*8
Dhrnineeseh and Tollorer: Doy T=rostemt Ssuhe

oy ANOVA?
T*S~wrostmmst by-site lsteraction: COEH= Coclran- Miamtel-Mmpaszel Teot.

Relevant to the course and outcome of the experimental medication, is the “disease
activity”, as measured by the sigmoidoscopic score, extent of disease, biopsy grade,
and Physician’s Global Assessment (PGA) at entry. As presented in the next table, the
sponsor states that “All treatment groups were equally matched for grade of severity
and for extent of disease. Although there was no statistically significant difference in
PGA scores at entry, the Colazide 6.75 g/d treated group had almost twice (7

versus 4) the numbers of patients whose disease activity was assessed as mild
~ at entry and consequently fewer patients as moderate or severe”.

Next Salix Table VII, taken from Page 217, Vol. 1.069, exemplifies this point.
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Table VII. Disease Activity Scores at Entry for Efficacy-Eligible Pattents

Bot-ea-&up Bawm-lep
Bwyam Colaxide Cdmde Asacol
223 g/d Q_HM 24 g/d 67$n2.2$ &TSWA.noI

Sigmoldoscopic

Gmade ‘N=49 N=49 N=49 BWMW LWMW
Mid 0 ©) 2(04.1) 0@ o2l - 0.960
Moderate 42 (85.7) 36(13.5) 4] (33.7) .
Bevere 7(1s3) 11 (22.4) $(16.3)

Extent of Discase  Nwt9 Wit N=d9 .

60 em 12 24.5) 11 Q24) 15 {30.6) 0737 - —-- 0878
<60 ¢ 37¢155) 38 (.6) 34 (69.4)

Biopey Grade N-4S N-48 N~43 -
Inactive 4 (0R9) T(14.6) 3(06.7) 0.7%01 0453
Mild 6{133) 4(08.3) T(15.6)
Modersie 9(20.0) 1$LD) 12Q6.7) =
Severe 16 (35.6) 11 (22.9) 16 (33.6)
Severa'Erosion 10(222) 11 @2.9) 7¢15.8)

Physicisn’s Global

Asseasrvent N=49 N=49 N=49 i
Mila 4(08.2) TQ43) 4(02.2) 0.24S 0226
Aaodernse 42 (357 40 (31.6) 41 (82.7)
Severs 3 (06.1) 2(040) 4¢02.2)

HWMW=- Wilcoxon-Maon-Whitaey Test. blocked by site

3. Primary Endpoints Efficacy Results. Data Sets Analyzed. | will present the
inter-treatment efficacy results as shown in Salix’s Intention-To-Treat (ITT)
population, and, as shown in the sponsor’s per-protocol eligible (evaluable)
patient population. The following explanation, Pages 215-216, Vol. 1.069,
details reasons for exclusion in the sponsor’s patient-eligible data set.

~ “The primary data set analyzed for efficacy was those patients meeting the
per-protocol eligibility criteria. Eleven of the 154 patients who were randomized, 3 Asacol-
treated patients and 4 patients from each of the high-or low-dose Colazide-treated groups,
did not strictly meet eligibility requirements ( Table 2). However, prior to unblinding,
each of these patients was reviewed by the Sponsor, the Medical Monitor, and the
Study Monitor, and only 2 of these 11 patients were excluded from the
efficacy-eligible analyses, both for having relapsed greater than 12 weeks prior to
Screening. Among the remaining 9 patients, 5 patients were admitted to the study
with out-of-range laboratory values, 2 had entry sigmoidoscopy scores that were
categorized as mild, 1 patient did not have a Screening stool culture result, 1 patient had been
given a single dose of antibiotics during sigmoidoscopy at Screening as a prophylactic measure
due to preexisting mitral valve prolapse. In addition to the 2 patients discussed previously who
were excluded from the efficacy-eligible patient population, 5 other patients (2 for interfering
concomitant medications and 3 patients for treatment noncompliance) were excluded from all
efficacy-eligible analyses because their protocol violations occurred prior to the
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Week 2 visit. This yielded 154 patients eligible for safety and intent-to-treat analyses,

and 147 patients eligible for efficacy analyses. In addition to the 7 patients excluded from the

efficacy-eligible group from entry and discussed previously, review of patient protocol
compliance prior to unblinding also identified 12 other patients who were ineligible for analysis

~ after 2 or 4 weeks due to protocol violations. These included 4 patients ineligible after 2 weeks (3

due to interfering concomitant medication and 1 medication compliance) and 8 patients

ineligible after 4 weeks (4 due to interfering concomitant medication and 4 due to

medication compliance). Comparison of the patient disposition shows that the final

efficacy-eligible group differs from the intent -to-treat group by only 8 patiernts™.

Table 2, Page 256, Vol. 1.069, lists patients who met eligibility, accdiaing to Salix

-

Table 2. Prowocol Eligibilisy of Esolled Paieats
Colazide  Colazide
225y 6TSgday  Asxcol Toul

- N=5¢ N=53 N=$1 N=|54

_Study Putieat Status No.(%)  No.(%) No. (%) Ne. (%) -
Met Eligibiliey Crismte: %20 4H(925) L L )] 143 02.9)
Nlhlbum 4¢00.0) 401.5) 3(059) 11 (07.0)
Spomsor spgwoved 0(00.0) 1019 10 2(0L)
Spousor wmpproved 4080 EIL ) 2(00.9) 9(05.6)
Total Emsoliod: 50 (100) $3(100.) 51000) 154 (100)

(a) Stool Blood. The sponsor reminds the reader the primary efficacy established in the
study protocol: “The primary measurement of treatment efficacy stated in the protocol was
statistically significant improvement in rectal bleeding and statistically significant improvement
in at least 1 other symptom or sign at the final assessment. Improvement in rectal bleeding is
therefore considered first among all symptoms and mgns measured followed by the remaining
symptoms and signs”.

* Salix reports that there were differences in stool blood improvement for each of the
three experimental treatments; according to Salix, “The proportion of Colazide 6.75 g/d
patients, who improved, reached 50% as early as the interim 1 assessment and further increased
to 60% at the interim 2 assessment, leveling off at 65% at the final assessment. The percent of
Asacol-treated patients that improved varied from 43% at the interim 1 assessment

to 62% at the interim 2 assessment but declined to 53% at the final assessment. The

group treated with low-dose Colazide remained at 39% at 2 and 4 weeks and

dropped to 32% at the final assessment. The between-group differences were not
statistically significantly different at the early assessment periods, and the only
statistically significant between-group comparison was high-versus low-dose

Colazide (65% versus 32%, p=0.006) &t the final assessment. The improvement

among Asacol-treated patients did not statistically differ from the high-dose Colazide
group. These results are also reflected in the number of patients in each treatment
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group that reported no stool blood at the final gssessment. Only 35% of patients in
the Colazide 2.25 g/d treatment group reported no rectal bleeding at the 8-week
visit, while 65% of patients in the Colazide 6.75 g/d treatment group and 47% of
patients in the Asacol treatment group reported no rectal bleeding”.

In Table VIlI, Page 219, Salix shows stool blood improvement in the evaluable subset.
At each scheduled week visit (2, 4 or 8), patients stool blood encompass a 4 day
window period (96 hours).

Table VIIL Imp'rdved Stoal Blood at Interim and Final Assessments (96-Hour
Data)

Between-Group -ﬁdween-Group

Stool Blood Colazide Colazide Asacol P-value P-value
Change 225 g/d 6.75 g/d 24 6.75vs.2.25  6.75 vs. Asacol
Improved at 17(38.6%) 22(50.0%) 18(42.9%) 0.299CMH 0.467 CMH
Interim 1
Total 44 44 492 :
Improved at 16 (39.0%). 24 (60.0%) 24(615%) 0.065 CMH 0.855 CMH
Interim 2
Total 41 40 39
Improved at Fmal 11(324%) 22(64.7%) 19(52.8%) 0.006 CMH 0.275 CMH
Total 34 34 36
Final Score N=34 N=34 N=36
Change: o
Mean (SE) 042 -0.69 059. . 0036T 0516 T
0.12) ©0.12) (0.15)
Median 0.24 051 -0.57
Min, max 225,067 -239,046 -2.65,2.02

Statistical abbreviations; CMH= Cochran -Mantel-Haenszel Test, controlling for initial PGA value;
Te= 2-way ANOVA controlling for site.

The following Table E2.2, shows inter-treatments stool blood improvement in an ITT
comparison, as reported by Salix on Page 138, Vol. 1.070 (CANDA).

——
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Table E2.2. Improved Stool Blood (96-Hour Data) (ITT Patients)

Besween-Group Bawenﬂroup
Stool Blood Colazide  Colazide  Asacol . pashe
Change At 235gd  675pd  24gMd  675w225 615 . Amol ]

. Tnteritn | Assessment: N=-4§ N-46 N-43 : -
Imgroved 170386%) 2(489%) 18(419%) 0348 CMH 0471 CMH
Not Improved 216180  BELI%  25(58.1%)

Missing 1 l- 0 ‘.=
Towt L 43 43

Interim 2 Assessment: N-d4 N=43 N-42
Improved 16381%) 2S(GRI%  26(B4%  0.055C0MH 0.752 CMH
Not Improved 26(61.9%) 18(419%%)  15(36.0%) '
Missing 2 ¢ H
Tout 2 43 R |

Final Assessment: N-~40 N-37 N-40 ' -
Impeoved 13(33.3%) 2661% 200008  00200MH 0.356 CMH
Not Improved 26(6.7%)  14(389%)  20{50.0%)
Missing 1 l 0
Total 39 ¥ 40

TP pr—

CMH= Cochiran-Mantel-Haonszel Test, controliing for cniry PGA

(b) Stool Frequency. Salix states the following: “Stool frequency was assessed as a score
_relative to the patient's normal bowel frequency (normal, mild =1-2 above normal, moderate =3-4
above normal, severe => 5 above normal). There were no treatment group differences in daily
stool frequency greater than normal at the initial assessment for diary data. During the course of
the study, the groups progressed differently with respect to changes in the proportions of patients
who improved relative to their normal stool frequency (Table E2.6). By the end of the study, the

only statistically significant between-group comparison was high-versus low-dose Colazide
(59% versus 29%, p=0 008)”

Table E2.6, Page 142, Vol. 1.070, shown below, displays treatment comparisons-in
stool frequency improvements, according to the sponsor’s ITT analysis.
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TableE2.6. Impeoved Stool Frequeney (96-Hour Data) (ITT Patients)
Between Between-Grovup

Pvilue
Change At 225g/d  675pd  24g/d  675w.225 675 ve Asacol

Inerin | Assesstoent:  N-d$ Ned6 N4 - -
Tngroved REI3%  L7070%)  IB@LS%)  O3ISCMH 0411 CMH
Not lngroved NMI DO B{8I%) o

Missing i 0 0 ~

Total “ 4 Q
Interin 2 Assessment: b4 Nekd N-d2

Iaproved M%) 2(SE2%)  M(SLI%  OJOOCMH - 0AGSCMH
Nat lnroved BE6IS)  AN@E%)  IB(QIR)

Missing 2 0 0

Total Q 8 Q

Final Assetement: N=-40 N-37 N=40

Inproved 1EBI%)  21683%  2(525%  OO0BCMH 0684 CMH
Not lapooved BOIEW  1SGILT%N)  19(0.5%)

Missing 1 1 0

Total 1 % Q

sl P l] '!I [} I. .

WW-WT&mm&mPGA '

(c). Patient Functional Assessment (PFA). Salix states that “There were no treatment
group differences in Patient Functional Assessment at the initial assessment. For diary data
averaged over 96 hours; the group means ranged from 2.2 for the group treated with high-dose
Colazide to 2.6 for the Asacol -treated group. For purposes of perspective, the scale for these
scores was 1=normal, 2=mild, 3=moderate, and 4=severe. There were no statistically significant
between-group comparisons (p>0.101) at any of the assessment periods”. Salix shows the
Patient Functional Assessment results in the following Table X (Page 223, Vol. 1.069).
(Next Salix Table X shows results in the per-protocot evaluable patient population)



NDA 20,610
Page 20

Table X. Improved Patieat Functional Assessment (86-Hour Data)
Patient Fuscticasl  Colaride  Cwlazide  Amscol  Betwoen-Geowp  Detwoen-Group

Assossmont 2285g4 (%77 244 Pvaiue Paalue
Clunge §15w.228 675 vi Asacel
Improved ot
fonesim 1 N 46.T%) 14018%) 18(29%) O.183CMH o291 oM -
Tokal 45 44 2
Improved st
Goncrins 2 20 (48.8%) 20(5005-) 2 (55.0!5) 0.66) CMH 0.746 CMH
Total 4 .
foproved st Fod  19(543%) 24(6%) 22(61.1%)} OIWICMH omcm—{-,'
Total as M 36
Fisal Beore
Mewn (SE) £.33 47 £.60 0.065 7 o T -
©.15) o12) .13
Modiag 225 075 .63
Mis, max 22 2351 ~225,0.75

Statistical sbbvevistions: ChMII= Cochean -Mants}-Haeneze! Test, controlling for tritia] PGA vabse;
T= 2.9y ANOVA controlling for site.

d) Abdominal Pain. No statistically significant efficacy differences between treatments
were observed in improvement of abdominal pain, as seen in the next Salix Table XI.
Salix states that “Of all symptoms measured, abdominal pain appeared to be the least sensitive
measure of patient improvement over time or by treatment”. (Tablc X1 shows results in the per-
protocol patxent population).

Between-Group
Abdominal Colazide Colazide Asecol P-value P-value
Paip Change 2254 6.75 g/d 24 [Id 6.75vs.225  6.75 vu. Asacol
Improved at B
Interim 1 11(244%) 12(273%) 13(31.0%) 0O788CMH 0.673 CMH
Total 45 44 2
- Improved at
Interim 2 11(268%) 15(Q37.5%) 18(45.0%) O.134CMH 0.570 CMH
Totsl 41 40 40
Improved st
Final 11 (314%) 14(412%) 16(444%) 0346CMH 0.722 CMH
Total s 34 36
Final Score
Mesn (SE) 0.08(0.13) -0.38(0.09) -042(0.10) 0067T 0780 T
Median o -038 028 ;
Min, max 22 . .=173,075  -1.75,075

* Statistical wbbrevistions: CMH= Cochran-Mautel-Haenszel Test, controtling for initini POA value;
T= 2-way ANOVA coatrolling for site.
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e) Sigmoidoscopy. In the following E2.16 Table, Salix displays the sigmoidoscopic
scores at sequential visits and end of the end of the study period. This Salix table -
shows an ITT comparison as defined previously by Salix (see Data Sefs Analyzed
section). Salix notes that “high-dose Colazide was superior to low-dose Colazide only at the 8

week time point (p=0.055)".

_Table F2.16. Impeoved Sigmoidoscopy ITT Paticats)

" o . Betwewn-Groop  Betwoen-Group
Sigmidoecopy Colazide Colazide Asixol Povelue P-vabus
Changr At 2.25 gAd 6.75 pAd 24pMd 675v1 225 675 vz Asacol
Woek - N~49 N-52 N~9
improved 0MITH]  IIGESIN) 1ISEIOM OLLICMA o015 CMH
Nt bnpraved W(SHIW) I (M) 31 (6TAN)
Missing 1 0 3
ol N 52 4
Week 4« N=4g N=4§ N=4G
2Y(31%) S1(67A%) (34N O0.ICMH 0170 CMH
Not Impsoved 2RE9%)  15026%F 20{(46.5%)
hiesing 1 0 -3
Tatal 45 4% 43
Week §: N~4s Nedi N~d$ }
A{SE5%) . SI{I56%)  TTIGLIN) 0055 CMH 0329 CMH
N boroves WESIK) 004 16072
Mixzing 1 L4 2
Total “ 41 43
Symplom Caegory
Bavelion: N=50 N=S2 N=53
Noruml 0 ¢ : 0 DSEI DWMW  0.968 DWW
Mild q 3 (05.1%) ¢
Mxdocind A3(B60%) MOLPY - BEAIN)
Severe TR 12 Q26%) 8 {15.7%}
Toml s 53 5
Woek $ _
Nermad MESO% HNEEN  H(E56%) 0051 PWMW  0.42 bWMWY
MW WQEETH] 174130 153490
Modemte ISEI% 100N 11058%)
Sevens B (18.2%} 3 (073%) 6 (J40%)
Totad M 4 43
“Statisical sbbrevistions:
Chili= Cocluao-Mumel-3oeasrs Test, conmnlliog for eniry PGA: DWW Wiknaon Muns Whitney Test,
blocked by s, ,

(0 Physician Global Assessment (PGA). The next two Silex tables illustrate different
comparisons of PGA as rated by enlisted physicians. Table Xill shows the PSA in
Salix’s per-protocol patient eligible population (evaluable). In this small subset of
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eligible patient population, i.e., 106/154 (68%), the difference between high and low

Colazide doses reaches significance at the final 8 week visit. In contrast, in Salix’s
Table E2.17, the sponsor Intention-To-Treat comparison, with inclusion of a larger
patient population, i.e., 129/154 (84%), results in a numerical, but not statistically

" significant difference between the high and low Colazide doses.

Table XIII. Improved Physician Global Assessment (96-Hour Data)

Pinuicim
Glob Bevwecn-Gonp  Beoween-Geoup
Auzmext  Cobhsde  Cobsde  Amool Y-valer Pnbe -
ChugeAt  225g8  615gd  Id4gid 675w 228 675w Amcol
eproved ¥ . : —_—
Week 2 1O NN 133N a2 O 0235 MM
Tos ] - 45
fmgeoved ot -
Wek 4 HEASK) BMSAR) M%) 8237 OMH 0296 OMR
ol L] -8 aQ
fmprowni s
ks BOLIN) WD) HEINg NN 0M6OMH
Tl » 8 »
Week & Sme:
Quimcent 1B} 1764.7%) WBESHAY QODIHWMW RO VWMW
mild 1HES%) LAY ISP
Modwate (LI SQLI% 10[SO%)
Sovere FBIN) LM S{I0I%)
Tl 3 » » —
Sitiskcal abbrevistions: CMH~ Ve, controliing for micel PGA valvr,
AVMW= Wicasoa-Mua-Whinsy Ten. blochnd br thie.
Tuble E2,17. %m it Globel Assessment (ITT Paticnts)
0 - - mw
Assosmpen Colsxide Colazide Asacol Povnlus . Pvalue
Changre At 2.25 gid 6.75 g/d 2A pd GT5vi 225 695 ve Asecid
Week 2: N~49 Nes2 N=49
Emproved 18 {37.5%6} 22 {(423%) 16 {34.0%) 0472 CMH G313 CMIL
Not bproved: 20{62.5%%) W (STT%) 31 (6629%)
Diieming 1 ° 2
Tomt ap =2 ar
Woek 4 N—a6 N-46 N-46 .
28 {55.5%) 29 (3.0 2U(SEA%) T AT OMOT 460 O
Not kwprovet 2D (44.9%) L7 (370%) 19 (63.3%)
Silesing 31 L 2
Tutal 4s ™ -
Woek 8: N-e&s N~41 N=gS :
23 (S2.3%) 28 (5E3%) I8 (63.0%) €.123 CMH 042 CMH
Not improved 2L (477 13 (31.7%) 16 (95495)
: Miming 1 o H
Toul ¥ 41 ]
Symprons Cacgory
. Banebine: K-S0 N=5) WN=-51
Qubewcean ) o ° QI LWMW  OI52BWMW
Mila < (08 2%) (ISIN) | 4 O7.8%)
Modevzer 285N OSLI% O
Severe 3 (06.1%) 2 (03.8%) 4 OT8%)
Misaing 1
¥ 3 L1 . )
Week 8: .
Quiesent 12 £27.0%5) 3T (4130 12(27.3%) COIEDWAMW  OLI06 LW
mila 15 I0.5%) 12 (20.3%) 17 4
Moderwie 10022196 30 O6.0%) 11 S0
S iiion] stwCw RGO

CMEi~ Coctrsn-8amel-Havusee] Teat, conwoiling Sor entcy POA: JWMW= Wilcowon Mana Whilnay Test,

bhcacked by side.
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(g) Overall Symptom Assessment. The sponsor defines the Overall Symptom
Assessment (OSA), the final primary efficacy endpoint, in this next descriptive
sentence: “Overall Symptom Assessment is a composite measure and was calculated from
the percentage of patients improved in Physician’s Global Assessment plus 1 other .
symptom or sign without worsening in any symptom or sign”. The following Salix Table
E2.18, taken from Page 154, Vol. 1.070, illustrates the sequence of-overall symptomatic
improvement in the sponsor ITT's comparison. As noticed, though the high Colazide
dose is numerically superior to the low Colazide dose, the difference does riot reach

statitical significance. No difference could be observed between thehigh Colazide dose
and Asacol in OSA comparisons.

Table E2.18. Improved Overall Symptom Assessment (96-Hour Data) (ITT Patieﬁts)

Overall Symptom Between-Group “Between-Group
Asgessment Colazide  Colazide Asacol P-valoe P-value
Change At 225 g/id 6.75 g/d 24pMd 6.75v5. 225  6.75 vs. Asacol
Interim 1 Assesement: N=49 ~ N=52 N=49
9(19.1%) 16 34 8%) 12 (26.7%) 0.048 CMH 0.310 CMH
Not Improved 38 (30.9%) 30 (65.2%) 33(N3%)
Missing 2 6 4
Total 47 46 25
Interim 2 Assessment: . N=46 © Ne=48 Ne=47
Improved 20 (46.5%) 24 (58.5%4) 22 (50.0%) 0./81 CMH 0351 CMH
Not Improved 23(53.5%)  17(415%) 22 (S0.0%)
Missing 3 7 g 3
Total 43 4] 44
Final Assessnent: N=d5 N=41 Nwd$
" Improved 20 (47.6%) 22 (61.1%) 25 (59.5%) 0.222 CMH 0.883 CMH
Not Improved 2(524%) 14(389%)  17(405%)
Migsing 3 5 3
_ Total £ 36 .42
Statistical abbrevistions:

WWT&.MMMWM

4. Secondary Endpoiut Efficacy Results. The most relevant of the secondary

endpoints was achievement of a remission status from the acute UC episode.
Protocol CP099301 defines remission in the following manner:

“Remission is defined as the resolution of cllmul symptoms attributed to ulcerative cohtis
and endoscopically documented mucosal healing at both levels (sigmoidoscopy finding of
normal or mild). Resolution of symptoms requires all of the following:

. No blood in stool for 48 hours prior to visit.
. Normal (for patient) stool frequency for 48 hours prior to visit.
. Physician's Global Assessment score of Quiescent”.
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By the end of the 8 week study period, no treatment differences were observed in the
proportion of patients on remission, as seen in the next Salix Table E2.20, Page 156,
Vol. 1.070, Noticeable, is that only 23/117 (20%) of all patients included in the
sponsor’s table were declared in remission from active UC, after an 8 week treatment
by either low or high Colazide doses, or by the use of 2.4 g/day Asacol. -

Table E2.20. Remission Status (96-Hour Data) (TTT Patients)

Buaween-Group  Between-Group

Remission Status Colazide Colazide Asacol P-value P-valuc
Change 225 g/d 6.75 g/d 24 ¢g/d 675v8.225  6.75 vs. Asacol
Interim 1 Assessment: N=45 N=46 N=43
In remission 0(00.0%) - 0 (00.0%) 1(02.3%) 0.226
Not in remission 45 (100.%) 46 (100.%) 42 (97.7%)
Total 45(100%)  46(100%) 43 (100.%)
Interim 2 Assessment: N=44 N=43 N=42
In remission 2 (04.5%) 3(07.0%) 2 (04.8%) - 0.663
Not in remission 42 (95.5%) 40 (93.0%) 40 (95.2%)
Total 44 (100.%) 43 (100.%) 42 (100.%)
Final Assessment: N=40 N=37 N=40 .
In remission 8 (20.0%) 8 (21.6%) 7(17.5%) 0.648
Noi in remission 32 (80.0%) 29 (78.4%) 33(82.5%)
Total 40 (100.%) 37 (100.%) 40 (100.%)

5. Salix Summary of Primary and Secondary Endpoints Analyses. In the following
Tables XVIII and XIX, the sponsor summarizes the efficacy results in the per-protocol
eligible patient population, and in the Salix ITT analysis, respectively. The results in the
per-protocol eligible patient subset reveal better efficacy than in the ITT comparisons:
in its conclusion, the sponsor refers to the statistical adjustment required for multiple
endpoints comparisons. In reference to the low efficacy results in the ITT analysis,
Salix notes that “The primary analysis of the intent-to-treat patient population also showed a
statistically significant difference in rectal bleeding at 8 weeks between the high and low-dose
Colazide groups. In addition, among the other symptoms and signs assessed in the primary
analysis, stool frequency also showed a statistically significant difference between patient groups
treated with the 2 Colazide doses. Again correcting for the multiple comparison issue, the
associated p-value for stool frequency of p=0.008 is lower than the corrected sixth
a=0.05/6=0.0083 and the null hypothesis is rejected”.

- - o
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Table XVIIL mqﬁuw:e&uaymcwmp

Improvement Ju Efficacy-Eligible
Rerwoen-Geoap I+ Valns
Friwary Endpoinis Colanids 678 228

Ractel Blecding MmO 8T

Steol Froquency . 0888 O ST

Sigmaidoscopy 815 Ot NA

GA 5038 OO NA

Ovensll Symptom Assisencat 04D CMR. NA

A aio 006s T .-
Abdomine! Pain 0346 CMR 0067 ="

Stetistical sbbervistions: CM1~ Cochran-Masisl-Siamear] Tex, cosveling for Bitial POA veher .
Te2-mey ANOVA= Analyvis of Verisscs commulling for site. ——

Table XIX. &mammmmmam

Improvement in Intent-to-Treat Patients
, Between-Graop P-Values

Primary Endpoiots Colazide 6.75 g/d vs Colaride 2.5 gid

SympomSign 0% proved) (Mean Score Chaser)
Rectal Bleeding 0020 CME  agR6T
Stool Froquency 0.008 CMH 0002 T
Sigmoidoscopy G.055 CMH NA
PGA | 0123 OMH NA
Overell Symplom Assessment 0222 CMH NA
PEA 03 0MH 0082 T
Abdorinal Pain 046 CMH 0053 T

Stat'stical abbeeviations: CMH= Cochran-Maatel-Hacaszel Test, controlling for taltial PGA value:
T=2-wiy ANOVA= Amlysis of Varisnce conteolling forsite. - -

Jii. Reviewer Comments.

1. In this pivotal double-blind, multi center trial, conducted in 12 USA centers and one
Puerto Rico center, Salix compared the efficacy of two balsalazide doses, a high dose
(6.75 g/day) and a low dose (2.25 g/dose), on the treatment of mild to moderately active
ulcerative colitis. Patients were also treated with an approved mesalamine preparation
(Asacol®), included as active third treatment comparison. The study design did not
include placebo as treatment control. In the absence of a placebo control, efficacy
hinged in demonstrating a significant-superiority of the high Colazide dose over the low
Colazide dose, and in showing a comparable, though not necessarily equivalent
efficacy, between the high Colazide dose and the approved mesalamine preparation.
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To demonstrate primary efficacy of the experimental drug, the protocol required
to show significant improvement in blood stool plus improvement in at least 1

other primary symptom, chosen out of five symptoms, in evaluations made by
either physicians or treated patients.

The primary efficacy results, as presented by the sponsor in its intention-to-treat
populations (ITT) and as defined in the study protocol, showed significant but
minimal superiority of the high balsalazide dose over the low dose

The most relevant therapeutic benefit observed in patients on the hugh Colazide (BS2)
dose, was in the number of patients exhibiting a reduction in stool blood; stool
blood being the cardinal symptom in actively inflamed ulcerative colitis. Reduction or
resolution of blood in stools, has been traditionally the hallmark to assign success to
any experimental therapy designed to benefit ulcerative colitis patients. In this
particular case, though a larger proportion of patients on high BSZ dose did show
improvement in stool blood, the <egree of improvement, or the actual reduction of
blood in stools, was not different across treatments. According to the sponsor’s
- results, improvement in stool blood was evaluated by the proportion of patients
improved, and, by a “symptom score”. In order to assign scores to blood stool
improvement, the sponsor, apparently, derived numbers from the daily recording in
patient diaries, e.g, no blood=0, streaks of biood=1, obvious blood=2 or 3, and, blood
alone=>3 (it should be noted that the prospective protocol did not include any
quantitation of blood assessments). My review of the sponsor’s ITT revealed that
overall, patients on the high BSZ dose improved from obvious stool blood at
baseline to just streaks of blood in stools, after the 8 weeks of treatment, [app.
from a median score of 2 (1.9) to a median score of 1]. Noteworthy, patients improved
.on the low BSZ dose or on Asacol, achieved a similar degree of reduction in stool blood
(p=0.086 between high and low BSZ), This observation suggest that the majority of

patients, regardless of treatment, did not achieve a complete resolution of blood-
in stools.

Stool frequency, or daily number of bathroom trips needed to attend bowel urgency,
was the only other symptom that revealed significant superiority of the high BSZ over
the low BSZ dose, in the sponsor’s intention-to-treat analysis.

Recognizable in Salix’ ITT, is the borderline superiority of the high BSZ dose in the
sigmoidoscopic improvement of the inflamed mucosa. Any sigmoidoscopic difference
between the high and low BSZ dose was due to a change from a moderately inflamed
rectosigmoid mucosa (friability, coarse granularity) to a mildly inflamed mucosa (edema,
loss of vascular pattern, fine granulagty), as illustrated in the'sponsor’s Table E.2.16 .
(see my Descriptive section). This degree of improvement in UC sigmoidoscopic
inflammation matches the partial resolution in symptoms associated with rectal
inflammation, i.e., from overt blood in stools to streaks of biood in stools. Combined,
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these two partial therapeutic gains observed in patients on the high BSZ dose, reflect a
modest, albeit concrete, clinical improvement. By the end of the study period, only one

fourth (25%) of patients from any of the three treatments, had returned to a normal
- sigmoidoscopic mucosa, ' :

2. Inits primary [TT efficacy analyses, Salix presented a subset of the 154 randomized
patients. Hence, the sponsor ITT included 40 pts on 2.25 g BSZ, 37 pts on 6.75 BSZ,
and 40 pts on Asacol. These three treated patient groups represent only three fourths
of the total randomized patients, i.e., 117/154 (76%). My review of this ITT revealed an
imbalance among treatments in the proportion of excluded patients, and,

- inconsistencies in the populations included to assess the results of primary symptoms.
The following MO Table 1 illustrates this point.

Medical Officer Table 1

~ Patient Populations Excluded and Included in SalixX' Intention-To-Treat

Salix ITT Colazide 2.25 g Colazide 6.75 g Asacol 240 g
Populations
RANDOMIZED 50 53 51
EXCLUDED: 0 (209 3 (30% 11/51 (2%
Patient Population 10/5 (20%) 16753 (30%) . ) (22°%)
INCLUDED FOR: ‘

Stool Blood 40 37 40
Stool Frequency 40 _ 37 40
Rectosigmoidoscopy 44 41 43

Physician Global 44 - 41 44
Patient Global 40 . 36 40
Overall Symptom 45 41 45

In order to fully assess the impact of exclusions upon the robustness of the primary
efficacy results, this reviewer requested from the sponsor two additional intention-To-
Treat efficacy analyses. In [TT-1, the sponsor was required to include All-Randomized-
Patients, a rigorous test for robustness in efficacy. In the ITT-2, the sponsor was :
required to include All-Randomized-And-Treated-Patients, which is perhaps clinically, a
more relevant assessment of efficacy, as long as the excluded patients represent <10%
of the overall randomized population=
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In the following Tables 20, 21, and 22, Salix displays the efficacy in stool blood, stool
frequency and sigmoidoscopic scores in an ITT-2 pati

Table20: Intent to Treat 2 Patient Population, Improved Stool Blood 9 Hours)

’ Between-Group Between-Group
§tool Blood Colazide Colazide Asacol Pevalue P-value
Change At 2.28 g/4

€.75 g/a 2.4g/4 6.75 vs. 2.25 6.75 vs. Asacol

tuta:i.n’ 1 Asgessment N=49

Nsd9 ‘ Hedd .
Inproved 17 (3¢.7¢%) 22 (44.9%) 18 (36.7%) 0.323 Q- 0.376 CMH
Not Improved 32 (65.3%) 27 (55.1%) 31 (63.3%)
Misging 1 4 ’ 2 :
Total 1] 83 S1
Interim 2 Asgessment N=¢9 N=t9 Ned9
Improved ) 18 (36.7%) 26 (53.1%) 28 (57.1%) 0.096 OMH 0.737 OMH
ot Isproved - 31 (63.3%) 23 (46.9%) 21 (42.9¢)
Misging S 3 4 ’ 2
Jotal £11] s3 Sl
Final Assessment Net9 Hadt9 . Hedd )
Iaproved 17 (34.7%) 27 (S5.1%) 22 (4¢.9%) 0.045 ONE 0.309 OMn
Mot YImproved 32 (65.3%) 22 (44.9%) 27 (55.1%)
- Missing 1 . ¢ 2
Total s0 s3 s1
\
Statistical abbreviatioas: K

CMH = Cochran-Mantel-Haenszel Test, oontrolling for entry PGA

APPEARS THIS WAY
'ON ORIGINAL

. L —
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Table 21: Intent to Treat 2 Patient Population, Improved Stool Frequency (96 Hours)

Table 22: Intent to Treat 2 Patient Pepulation, Improved Sigmoidoscopy (96 Hours)

Between-Group  Between-Group

8tool Freqguency Colazide Colazide Asacol P-valus P-value
Change At 2.25 g/d 6.75 g/d 2.4 g/a 6.75 vs. 2.25 6€.75 vs. Asacol
Interim 1 Assessment Nedq9 N=49 N=4a9
Iwproved 12 (24.5%) 17 (3¢.7%) 18 (36.7%) 0.268 O 0.79 oM
Not Improved 37 (75.5%) 32 (65.3%) 31 (63.3%)
Missing 1 4 2 -
Total 50 s3 31 - -
Interia 2 Assessment N=4$ Ne4d R=e?
Isproved 14 (28.6%) 22 (44.9%) 24 (49 %) O0.12 OWm. 0.614 O
Mot Iwproved 35 (71.4%) 27 (5S.1%) 25 (51 ®)
Missing 1 : ¢ 2
Total S0 s3 s1 -
Pinal Assessment W=49 Nad9 Ned9
- Improved 12 (24.5%) 24 (49 %) 21 (42.%%) 0.013 OMH 0.614 OMH
Kot Isproved 37 (75.5%) 25 (51 %) 28 (57.1%) -
Missing 1 L} 2
Total $0 S3 s1

Statistical abbreviations:
CMH = co‘q.xjun-mtel-nmuel Test, controlling for eatry PGA

Between-Group Between-Group
Sigmoidoscopy Colazide Colazide Asacol P-valus P-value
Change At 2.28 g/d4 €.78 g/d 2.4g/@ 6,75 wvs. 2,25 6.75 vs. Asacol
Interim 1 Assessment N=S0 =53 N=S1
Improved 20 (60 %) 29 (S5¢.7%) 1S (29.4%) 0.095 Om 0.006 O
¥ot Improved 30 (60 %) 2¢ (eS5.3% 36.(70.6%)
Missing (] [ ] - ]
Total 50 $3 s1 -.

Interim 2 Assessment Ns50 WeS3 NaS2
Improved 24 (48 %) 33 (62.3%) 23 (45.1%) 0.14) Q@B 0.07¢ Om
ot Iwproved 26 (52 %) 20 (37.7%) 28 (S4.%%)
Micsing 0 0 0
_Total s0 53 51

Final Assessment Na=S50 N=53 NaS1 : )
Improved 26 (S2 %) 39 (73.6%) -27 (S52.9%) 0.03) QH 0.032 O
Mot Improved 2¢ (48 %)  1¢ (26.4%) 2¢ (47.2%)
Missing [ 0 0
Total S0 53 51

' Statistical sbbreviations:

—

-CMH = Cochran-Mantel-Haenszsl Test, controlling for entry PGA
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The remaining symptom-endpoints analyzed by an ITT-2, i.e., PGA, PFA, Abdominal
Pain and Overall Assessment did not reveal differences between the high Colazide and
the low Colazide doses. Salix Tables 23, 24, 25 and 26 are included as Appendix 1.

Noteworthy, in the ITT-1 efficacy comparisons of all-randomized patients, significant
superiority of the high dose over the low Colazide dose were observed in stool
frequency and sigmoidoscopic scores, but not in stool blood improvement, though there
was a numerical advantage in favor of the high Colazide dose (p=0.088).

3. The prospective study protocol was completed on May 3, 1994. The last patient
‘enrolled completed the trial on March 15, 1996. Approximately three'months after
completion of the trial, on June 26, 1996, Salix amended the protocol in the section
related to the length of period prospectively established to assess the-group of
symptoms used in the primary efficacy. The period for symptom assessment was
changed from the original 24 hour, to an extended 96 hour period. The issue of '
possible infringement in the blinding, to be considered in a post-trial amendment of the
protocol, was explain by Salix in the foliowing paragraph (as taken from CANDA):

Pniunmﬂmmm&mdymw}mmyls, 1996 and treatment of the last
earolied patient ended-on March 15, 1996. The database ® date has pot been unblinded and
no analysis of these data has been undertaken. However, an initisl analysis has been
performed on 8 prioe study, CPOS9101 which was conducted under a similsr protocol and
analysis plsn. lhdumm&nukdunwnmmdfawhmmm
wmanmmuammhmmmwmn

Mmeudmemfotmlmﬂuwduaphmm.

Primary sympiom ualyaawillbchudca the percentage of patients showiag
improvement of sympioms and will compase an initial assessment period (Days 14
following randomization) with a two week and a four wesk astassment (2 days prior o snd 2
days following the iwo and four week visits), sud an eigiht week sssessment (four days
preceding the eight week visit). All dats will be derived directly from the patient disries and
will be scored as sn sverage symptom score per 24 hr period. Criteria for symptoms scove

lammmmrummmlmmm
been chanped.

The following Salix Tables E2.5 reports the Week 8 improvement data in stool blood,
made during an assessment period of 24 hours. Even if blinded, it might be easy to
deduct, from the presented data, that there are no significant differences among
treatments. From a general viewpoint, and perhaps more in accordance with this
reviewer’s view, the 96 hour assessment might be preferable, in a disease like
ulcerative colitis, sometimes characterized by short remission or relapses, even on
treatment. Under the menace of this clinical variability, it would not be uncommon to
miss actual improvements in short assessment periods.

C - L —
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Table E2.5. Improved Stool Blood (24-Hour Data) (ITT Patients)

Between-Group  Between-Group

Stool Blood Colazide  Colazide Asscol Pvalue . Povalue
Change At 225g/d  675pd  24pd  675v225 675w Asscol

Week 2; N=49 'N=52 N=49 -
Improved 24 (490%)  31(603%)  28(59.6%) 0.208 CMH 0.869 CMH
Not Improved 25(51.0%) 20(392%) 19(404%) :
Missing - 0 | 2 .-
Total 49 51 47

Week 4: N=46 N=46 N=46 '
Improved 24(558%) - 29(674%)  30(66.7%) 0.247 CMH 0918 CMH
Not Improved 19(442%) 14(326%) 15033.3%) -
Missing ' 3 3 1
Total 43 43 45

Week 8: N=45 N=4] N=45 }
Improved 22(500%) 23(605%)  31(73.8%) 0.379 CMH 0.155 CMH
Not Improved 22 (50.0%) 15(39.5%)  11(262%)
Missing 1 3 3
Total 4 33 42

Statistical abbreviations:

CMH= Cochran-Mantel-Haenszel Test, controlling for entry PGA

4. Secondary efficacy endpoints of relevance included induction of remission and
histological assessments made from rectosigmoid tissue obtained by endoscopic
biopsies. As mentioned in my Descriptive of this study, and shown in Salix Table
E2.20, only a handful of patients achieved remission and there were no differences
among treatments. In the opinion of this reviewer, very little weight can be placed on -
the reported histological examinations, in spite of the sponsor’s claim of benefit in favor
of the high balsalazide dose. My rationale is based on two fundamental observations,
taken from the submitted Appendix F, Vol. 1.070, namely: (a) about 40% of patients
(257 patients) did not either have baseline or final biopsies, (b) or did not have:
histological reports, (c) or the reports excluded baseline or final readings, and, (d) in
spite of patients being symptomatic when entering the study, many histological
examinations were reported with “/nactive” ulcerative colitis at baseline, This
mismatch between symptoms and histology may either represent a lack of a
representative tissue, rather uncommon in ulcerative colitis, or, that the inflamed
mucosa had “skip” areas with no inflammation. In the latter event, a rather strong
argument could be made that some enrolled patients were entered in the study
with the wrong diagnosis of ulcerative colitis, when indeed they were Crohn’s colitis
or undetermined colitis cases. Misreading Crohn'’s disease for ulcerative colitis by
" rectal histology, occurs in app. 10-20% of cases.
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Appendix F, Pages 306-315, Vol. 1.070, is included as Appendix 2 of this review.

2. PIVOTAL CLINICAL TRIAL 57-3001.

i. Study Protocol. Th prospective study ‘p'rotocol 57-3001 included designs for
assessment of balsalazide vs. Asacol in the acute ulcerative colitis phase and in the
chronic (maintenance) phase. The following sections only pertain to the design for

assessment of tolerance and efficacy of balsalazide therapy in acute-tilcerative colitis.
This protocol was completed and signed on 8/3/1993.

e

(a) Title. A Balsalazide/5-ASA Comparison in Ulcerative Colitis”.

Pationts wvith sigaoidoscopically verified (grade 2-
4) symptomatic (modarate or severe on patient’s
assessaent) unlcerative ocolitis will be randomised to
receive double-blind efther balsalazide (Colaside™,
Astra) 2.35¢ t.d.s. or mesalasine (Asacol®, sxzr)
0.8g t.d.s. for 4 weeks, or if necessary, 8 or 12
wesks. All patients in sysptosatic remission (see
Section 3.4.1.6.1) at 4 or 8 weaks will undorgo a
signoidoscopy/colonoscopy (sigmoidoscopy); all
patients in both sigmoidoscopic remission (grede 0-
1) and syaptomatic remissfon will proceed to be
re-randomnised into the chironic phasse. All romaining
patients will undergo a sigmoidoscopy at 12 weeks;

(b) Design. Randomized, double-blind-double-dummy, active-parallel control, multi
center, with patients treated for up to 4-8 or 12-weeks (as taken from the CANDA)..

Patients entering the study will be mainly bospital
~ outepatients although in-petients sre peozmitted
providing the inclusionsexciusion critaria are met.
It is intended that 37 hospitals esch with an
ipitial target recruitment of § patisnts over a
savimm of 1 year vill participste in the study

(c) Patients and Centers. The design planned for the following number of centers and
patients per center: '

(d) Inclusion Criteria. The protocol considers eligible the following patients.

The following section were scanned;unaltered, from Salix’ éANDA, Vol. 1.72,
Appendix A.



NDA 20,610
Page 32

Appendix F, Pages 306-315, Vol. 1.070,-is included as Appendix 2 of this review.

- 2. PIVOTAL CLINICAL TRIAL 57-3001.

i. Study Protocol. Th prospective study protocol 57-3001 included designs for
assessment of balsalazide vs. Asacol in the acute ulcerative colitis phase and in the
chronic (maintenance) phase. The following sections only pertain to the design for
assessment of tolerance and efficacy of balsalazide therapy in acute ulcerative colitis.
This protocol was completed and signed on 8/3/1993.

' (a) Title. “A Balsalazide/5-ASA Comparison in Ulcerative Colitis”.

Patients vith sigmoidoscopically verified (grade 2- -
4) symptomatic (modersts or severs on patient’s
assesssant) ulcerative colitis vill be randomised to
receive double-blind either belsalazide (Colaside®,
Astra) 2.35¢ t.4.s. or mesalasine (AsacolR, sxsr)
0.8g t.d.s. for 4 weeks, or if necespary, 8 or 312
vesks. All patiants in sysptomatic remission (see
Section 3.4.1.6.1) at & or § wesks will undergo a
sigmoidoscopy/colonoscopy (sigmoidoscopy)s all
patients in both sigunoidoscopic resission (grade o-
1) and sysptomatic remission will proceed to be
re-randonised into the chroaic phass. All remaining

patients will undergo a sigmoidoscopy at 12 weeks;

(b) Design. Randomized, double-blind-double-dummy, active-parallel control, multi
center, with patients treated for up to 4-8 or 12-weeks (as taken from the CANDA)..

Patients entering the study vill be sainly hospital
ont-pationts although i{n-patients are permitted
providing the inclusion/excliusion critsria are met.
It is intended that 37 hospitals each with an
initial target recruitnent of § patients over a
maxizum of 1 year will participste in the study

(c) Patients and Centers. The design planned for the following number of centers and
patients per center:

(d) Inélusion Criteria. The protocol considers eligible the following patients.

The following section were scanned-unaltered, from Salix’ CANDA, Vol. 1.72,
Appendix A.
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1. Aged 18-830 years. - -

2. Ulcerative colitis (grade 2-4; extant >iZcms
measured from the anal margin) veriried by
signoideecopy or colonoscopy no more than 3
days bafore initiation of therspy. 1If
required, barius eness or cother assessment say
be usad to verify the dissase extent, in
conjunction vith sigecidoscopy.

3. Symptomatic ulcerative colitis (moderate or . LT

sevars on the patients’ assessment, see section
3.4.3.3)

-

(e) Exclusion Criteria. The following are the relevant criteria for exclusion

1. Any use of oral steroids or i.v. staroids,

within 30 days befors trial entry (see saction
3.3.10 e .

2. A daily requirement for rectal steroids to
saintain remission, pricr to current relapss,
or use of rectal steroids outside the product
ljcence vithin 14 days before trial eatry.

3. Uss of immunosuppressive agents e.q.
azathioprina, cyclosporin and sethotrexate
vithin 3 msonths before trial entry. -

4. Introduction or incrsase in doss of S=ASA
releasing compounds e.g. mlphuiluha,
olsalazine, mesajazine and balsalazide, or
their regular uss within 14 days before the
trial at dosas from wvhiclL greater than 1.2¢g/dxy

-
-h . -

$. Uses of antibiotics for reasons ralatsd to the
primary diagnosis or for other GI related
conditions within 14 days bafore trial emtry.

6. Use of any investigational arug within 30 ml
befors trial entry.

7. Co-axisting Crohn’s disease or idiopathic
proctitis.

8. Current complications of ulcerativa colitis -
requiring i.v. stsroids and/or orfl stercids
e.g. passage of more than ¢ bloody stools daily’
associated vwith amy ons of the £ollowing signs
of systesic disturbance 3 tesperaturs >37.8°C,
pulse >160/uin, hammoglobin <10g/4l or sarua
albuxin <3sg/dy 15,36,
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12. BNistory of G.I. tract resection. - -
1). Malignancy.

34. Ssignifivant dissase (pust or prewent) v Judyed
by the Investigstor, ¢.g. significant
cardiovascular, renal or liver diseass
Note: AsscolR ie contraindicated in patients
vith severs renal impairment (GFR <20ml/min).

18, The presence of parssites, toxins or pathogens T
in stool culture.

——

() “"Objectives” (Endpoints). This protocol did pot include specific primary and
secondary endpoints. In lieu of the inclusion of specific primary endpoints, this reviewer
will include the "Objectives” and “aims” as sections dealing with possible endpoint
statements. Next objective (section 2, OBJECTIVES), was taken from Appendix A.

. To assess the cumilative proportion of patiants
discentinuing treatment due to intolerance to
balsalazide 2.25g t.d4.8. (to be taken three
tines a day) or mesalazine 0.8g t.d.s. by 12
veeks. ’

The following “aim” paragraph was taken from the Protocol's INTRODUCTION section.

The ain of the present study is to compare
‘balsalaside and mesalasine in terms of tolerance and
renission rates in the acuts and maintenance
treatment of wicerative colitis.

(9) Assessment of Clinical Improvement. The protocol includes sigmoidoscopic
examination of the rectosigmoid mucosa as one of the assessments in the clinical
follow up examinations. The 4 grade score used in this European study is similar to the
4 grade score used for the previously described USA study (i.e., O0=normal,
1=erythema, 2=friability, 3=spontaneous bleeding, 4=frank ulcerations). In order to be
eligible for this study, patients needed to have a 2-4 sigmoidoscopic score.

Patients were given diaries to describe Day (AM) and_Night (PM) symptoms. Patients

were supposed complete daily cards and a weekly checklist of symptoms. The next AM
assessment form for stool blood illustrates this point:
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AN_assessnent

*

1. Approximate time.(hours and minutes) and
consistency (norma), slightly loose, looss) of
any stools passed during the previcus night;
total numbar of visits to the lavatory to pass
stool (i.e. not just urine) (n).

2. Blood: on stools (Y/N)

(h). Rescue Medication and Overall Visit Schedule. The protocol included the use of
rescue medicine, in the event of increase in severity of UC symptoms; The
administration rescue medication, i.e., hydrocortisone acetate 10% in enema
formulation, was supposed to be used when necessary, and the number of
enemas used recorded in the patient’s diary card.

() Data Analysis. The protocol states that the Intention-To-Treat (ITT) will include "all
patients who entered the study except patients withdrawn due to abnormal pre-entry
laboratory values necessitating immediate withdrawal or to the presence of parasites,
toxins or pathogens in the pre-entry stool culture. In the subsidiary Per-Protocol (PP)
approach all patients with major protocol violations will be excluded”.

ii. Study Descriptive. The followmg is a summary of the relevant text, demographics,
and results reported by the sponsor. .

1. Patient Enrollment and Demographiés. The first patient was enrolled in July 1993,
and the last patient was completed on March 1995. Salix reports that this study
enrolled and randomized 101 patients, of which 100 took study medication.

Patients were enrolled throughout 19 centers lovated in England and Ireland (21
investigators).

As stated, this study randomized 101 patients, 52 on Colazide and 49 on Asacol,
of which 51 randomized to Colazide and 49 randomized to Asacol took
medication. The following Salix Table 4, illustrates the relevant ulcerative colitis

patient history. Number in parenthesus indlcate number of patients included in the two
treatment groups.
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Between 67% to 70% of randomized patients were entered in the study with UC

symptoms classified as “moderate” and 30% as “severe” (information taken from Salix
Table 5, Page 48, Vol. 1.72).

2. Patient Disposition. The following Tables 10a-and Tables 10b lists the number of
patients discontinued in the Colazide and Asacol group, the reasons for patient
discontinuation and the withdrawals due to treatment failure.
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Table 10a._Roasons for withdrawal from the study. v~
Treatment failure (*see definition) & 16 (7,
Non-compliance with study protocot 6 3 —
Unecceptable adverae event 1 t
Treatment with exchuded medication 1 1 -u
Erroneous inclision - | 2
TOTAL 15 B S
% Ore patient alsc ok excluded mwdicetion and one aiso recorded the season as ot wish of (¥,
the pationt{lmestigasar. m
* - Two paticerie aleo took evduded medicetion and five skw recorded the remson as at wish of a——
fha pationt,ivaligator., . ]
Table 10b. Withdrawals due to a treatment failure reported asa [
detarioration/complication of uloweative colits - m
Length of iromiment | Bekainzide | Daipsiszlde | Maalatne | Mesalagin
0| tpationte) o D
Up to & weeks 2 1202; 132 7 I048; 1148; 1145 - o
1207; 1461%; 1482,
1549 e
Up o 8 weeks 2 1522; 154 L] 134); 1209; 1242; <
—_ 1301; 1401
10 12 wesks 0 - 1 1064
_'r'cﬂfrat. ] 13

* Doterloeatian/complication constitrind an adverse event.

In the following text, Salix includes the reason for treatment failure withdrawals:
“The treatment failure category (*) included those patients who withdrew from
the study as a result of a complication of their ulcerative colitis requiring active
intervention, and those patients whose acute condition failed to improve
during study medication and were therefore withdrawn prior to the maximum
12 week treatment period. Since deteriorations and complications of existing
disease (ulcerative colitis) were not defined in the protocol as constituting an
adverse event, those patients withdrawn from the study for this reason were
nov classified as ‘withdrawals due to an unacceptable adverse event’. In order
to ensure consistency in this report the four reported serious adverse events
were therefore also not classified as “withdrawals due to an unacceptable
adverse event’. In all patients treatment failure resulted in permanent
interruption of the study drug®.

3. Efficacy Results. In this section, Salix showed remission rates at week 12, and
remission rates at 4 and 8 weeks. According to Salix, there was significant superiority
in remission rates of Colazide over Asacol, in all scheduled visits. Salix explains:

“The primary efficacy variable was to assess the cumulative number of patients
achieving complete remission after a maximum of 12 weeks of treatment.
Patients were defined as being in complete remission if they were in
symptomatic remission (none or mild symptoms), had not used relief
medication in the 4 days prior to the visit assessment and had grade O or 1
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ulcerative colitis on sigmoidoscopy. Complete remission was also assessed after 4 and 8 weeks. At
the 4 and 8 week scheduled visits, patients who were in symptomatic remission and had not

used relief medication during the previous 4 days were given a sigmoidoscopy.

The percentage of patients in complete remission after 4 weeks and the

cumulative percentages after 8 and 12 weeks are presented in Table 16.

Table 16. Proportion of patients in complete remission.
W‘mﬁ% Maclazine (ret9)  P-valie
» w (%)
4 weeks W (9%) 6(12%] .-
8 weeks %) n@s) ﬁm-ﬂm T
12 woeks i 18 59 ]

e ———
S M P 1O R oo come 880 so m% b e v o vorembetodoh. o2 2. a0 ——

At each clinic visit, patients were asked to grade their overall evaluation of
symptoms during the previous 3 days as either none, mild, moderate or severe.
Symptomatic remission was defined as either none or mild symptoms. The

percentage of patients in symptomatic remission at 2 weeks and the cumulative
percentages after 4, 8 and 12 weeks are presented in Table 17.”

w0 gn
L] »
Twedks
S weeks 35 (V%) B01%) 'm-'-&ﬁ“
8 weeks B B%) 2S%)  peaomd
Dweeks | 4% BOTX)  peo0w

As regards to symptomatic assessment at week 12 for withdrawn patients, Salix notes:
“The last value extended principle has been used to generate this data.

Consequently, patients leaving the acute phase of the study in complete

remission after 4 or 8 weeks with mild symptoms were recorded as having

mild symptoms at all future time points. As a result, the proportion of patients

reported as experiencing mild symptoms at the 8 and 12 week assessments may

be higher than would be first anticipated”. B

Salix Appendix 6, Page 110, Vol. 1.72, which include individual symptomatology
assessment from patient daily cards, Is here included as Appendix 3.

In the following Table 18, the sponsor shows the sigmoidoscopic grade in patients with
symptomatic remission. : . ,
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23ard S(10%) 6(5%) pe00510
No sigmoidoscopy s 5 - -
12 weeks: '

Oorl 34 (87%) 19 (%) .

2d0rd SUI%) 70%) pv2 e
No sigmaidascopy 3 2

iii. Reviewer Comments.

1. This reviewer will accept the claim that, in this study, there was comparable, and
perhaps some symptomatic superiority of BSZ over mesalamine. The use of
“symptomatic” relates to a “general” improvement in symptomatology, i.e., “from severe
or moderate symptoms which interfere with normal functioning, to mild symptomatology
or none”. But when considered individual relevant ulcerative colitis symptoms, the
superiority is more confounded or is turned into comparability between the two
treatments. As noted in the submitted Salix Appendix 6, which includes the patient
evaluation of relevant individual ulcerative colitis symptoms, i.e., stool blood, stool
frequency, (Appendix 3 of this review), the assessment of individual symptoms
encompassed only a subset of all randomized patients. For instance, in stool blood
assessment, a cardinal symptom in acute ulcerative colitis, data from 25% of BSZ
patients and 27% of mesalamine patients was excluded from the analysis. Hence,
information on stool blood from 25 patients, out of the total 100 ulcerative colitis
patients treated in this experimental study, was absent from this very relevant
symptomatic tabulation. Noteworthy, assessment of stool frequency in BSZ and
mesalamine patients, which also excluded app. 25% of all treated patients, revealed no

differences between the two treatment groups (2.8 times/day for Colazide vs. 2.5
times/day Asacol). '

2. This reviewer will pat accept the claim of BSZ superiority over mesalamine in
remission from the acute episode. My reasons for the unacceptance are the foliowing:

(a) The definition of remission from an acute ulcerative colitis episode should
include symptomatic, endoscopic and histologic resolution. This definition or
remission, stated by Dr. S. Hanauer in the guidelines to assess clinical endpoints
in ulcerative colitis trials, is mentioned by Salix in its DISCUSSION section:
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Riley et al. defined symptomatic remission as the resolution of rectal bleeding and less than
three stools per day whereas Hanauer complete relief of symptoms, a biopsy result indicating
clinically normal mucosa or inactive UC and a sigmoidoscopic index score of 0-4 points.

As stated, some patients were declared in remission with mild symptoms of ulcerative -
colitis and without sigmoidoscopic or histologic confirmation. Of the 31 balsalazide and
18 mesalamine patients declared as in remission, only 18 (58%) and 10 (56%) had
histologic readings at entry and after completion of treatments. More relevant, only
10/18 (56%) balsalazide histologies and 4/10 (40%) mesalamine histalogies of patients
declared in remission, were considered inactive or normal by the end of therapy, as

seen in the following Table 25. :

-

Table 25. Biopsy classification at entry and completion for patients in remission

after 4, Bor 12 weeks, _

Parameler Balsolazide (n=18) Mesalezine (=10}
n{%) _u(X)
Entry Completion |  Entry Completion

Classification*: »
normal 0 422 1000 o
inactive 1(6) 6(33) 0 4(40)
mild 4() 5(28) 1(10) 2Q0)
moderate 9 (50) 2(11) 4 (40) 3(30).
severe 4(2) 1(6) 4(40) 140

“ for the full defindtion of each diseswe activily caseification see section $4.2.4
Missing paticnt dats: balsalazide = 13; mesalazine = 8

Based on these histologic readings, only 20% (10/50) of the balsalazide patients and
8% (4/49) of the mesalamine patients could be considered in remission. Though still
numerically favoring balsalazide, this remission rate is too low for any type of
unequivocal indication or claim. '

(b) As shown in Salix Table 4, Ulcerative colitis history, (see first section in my
Descriptive of this study), 20 balsalazide patients (40%) and 20 mesalamine
patients (41%), had No sigmoidoscopically proven ulcerative colitis diagnosed at
visit 1. There is concern about a lack of definite baseline ulcerative colitis
rectosigmoidoscopic diagnosis in 40% of enrolled patients. This reviewer's
-concem is that patients with Crohn’s colitis or undetermined colitis were
erroneously enrolled in this ulcerative colitis trial. This endoscopic misdiagnosis
dose not occur in 40% of IBD patients, but rather in 10% of examined patients.
Another possibility, though also uncommon, is that 40% of patients were entered
into the trial with positive symptomatology but with an endoscopically inactive or
quiescent ulcerative colitis mycosa. A third possibility, is that 40% of all enrolied
patients did not have rectosigmoidoscopies done at baseline, also a conceming
omission. Regardless of the reason, the lack of baseline endoscopic
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confirmation of ulcerative colitis inflammation in 40% of all enrolled patients, is a
confounding variable which further makes it difficult, and inappropriate, any claim
of a “remission” status after administration of the experimental therapy.

(c) This trial was prospectively designed with an acute, and chronic maintenance

. phase. The acute phase would treat ulcerative colitis patients with Colazide or
Asacol until symptomatic or more complete resolution for either 4, 8 or 12 weeks.
If after either 4, 8 or 12 weeks of treatment with Colazide or Asacol, patients
were considered improved from the acute episode, there were withdrawn from
the acute phase and re-randomized to the chronic maintenance phase. Thus,
there was no prospectively established duration of treatment {like the eight
weeks was in the previous USA multi center trial), or, rather, comparable
duration of treatments to assess this claim of efficacy. In this regard, the lack of
a placebo control or an inactive dose control, further confounds the picture, for
the active-active drug design makes it difficult to assess spontaneous
remissions, not unusual in IBD diseases.

(d) Use of rescue topical hydrocortisone enemas is an additional confdunding
variable. Steroid enemas are approved and effective medications for treatment
of acute ulcerative colitis, even if administered intermittently and at low doses.

2. This study had as objectivé to compare the tolerance to Colazide and Asacol in ‘
ulcerative colitis patients. There were no differences in intolerance to the experimental
drugs, i.e., 1 in the Colazide group and 1 in the Asacol group.

E. SUPPORTIVE CLINICAL TRIALS, and, A PLACEBO-CONTROLLED STUDY.

In this section, | will briefly describe the two small controlled studies, included by the
sponsor as clinical data supportive of the proposed balsalazide indication. Both of
these supportive clinical trials included active-active comparisons between balsalazide
(BSZ) and sulfasalazine (SAS), both were conducted in the United Kingdom, and
enlisted 3-4 centers in each trial. Subsequent to my sequential presentation of

protocols and descriptive for each supportive study, | will comment on the reported
efficacy results.

The sponsor also submitted a four-week plaoebo-oor{tmlled study, which appears not to
support the data reported in the preceding active-active drug controlled trials. The brief
presentation of this placebo-controlled clinical study will follow the descriptive of

these supportive trials and my comments on the presented efficacy of these two
trials. . -
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1. Trial 0028/011. ‘ -

i. Protocol - Brief Summary. This protocol was titted DOUBLE BLIND COMPARISON
OF CAPSULES OF SULPHASALAZINE 3g DAILY WITH BALSALAZIDE 6.75g DAILY -
IN THE INITIAL MANAGEMENT OF PATIENTS WITH ULCERATIVE COLITIS.

The protocol planned for a trial with completed treatment on 50 ulcerative colitis
patients, 25 in each treatment group. ' ‘

The criteria for patient inclusion was “newly-diagnosed or recently-relapsed “
ulcerative colitis ‘who are not on any treatment other than symptomatic
management. The diagnosis will have been confirned by the finding of friable or
spontaneously-bleeding mucosa at sigmoidoscopy and negative stool culture”.

The following was the exclusion criteria for (scanned from the CANDA):

Patients known to be iatolerant of sulphasalazine.
Patients with a positive stool culture.
Patients with Crohn's Disease.

Patients who are, or may become, pregnant while taking the drug.

Patfents with hepatic or renal disease.

- Patients taking corticosteroids or azathioprine, or having had any

S-ASA preparatfons over the preceeding 2 months,

The protocol established a clinical trial of “2 month duration with the option fo

withdraw at any time should patient or clinician choose. A clinical assessment
will be undertaken after 2 weeks when withdrawal for altemative treatment (e.g.
steroids) will be undertaken if progress is unsatisfactory. The first 48 h of
treatment will be matching placebo (lactose) fo establish the normal stool pattem
and consistency”.

There was no primary efficacy endpoint established in this short protocol. in the
INTRODUCTION section, the protocol states that “The present trial is designed
fo compare the acceptability ard therapeutic effects of orally-administered
sulphasalazine (3g/kg) and balsalazide, at a dose equivalent fo twice that of
sulphasalazine on a molar basis (6.75g/day)".
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ii. Descriptive,

This study started in January 1989 and ended in January 1992. It randomized and
treated 50 patients, 26 allocated to balsalazide and 24 to sulfasalazine. Treatment
groups were well balanced for age, gender, body weight and sex, about two thirds of -
the patients were male. Most of patients were entered with the first acute episode of
ulcerative colitis (23/26 BSZ and 17/24 SAS); most of the patients had
proctosigmoiditis or left-sided colitis, over 85% had biopsies taken at entry, and over
85-90% of patients never had any previous treatment with sulfasalazine or mesalamine.

The following Salix table, Page 6, Vol. 1.75, illustrates the overall study outcome

—

I Withdrew, protocol deviation
| Withdrew, adverse event 4 _ K

| Withdrew weatmenr ineffective 8 13 - P>02

Pmmmnﬂmulwﬁ.m»mmemn

w>

The sponsdr states the following: The only differences between
treatments is that more patients were withdrawn for adverse events when taking
sulphasalazine than when taking baisalazide (Table 6, P=0.004). There were more

patients on balsalazide completing the study not in remission compared with those on
sulphasalazine (P=0.077).

The ITT comparison, with inclusion of all randomized and treated patients, had 58%

(15/26) BSZ and 59% (13/22) SAS patients with remission rates by the end of the 8-
week study period.

The following is the sponsor’s description on stool blood improvement:
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“Improvements in stool blood were observed from entry to 2 weeks for both treatment
groups with 14/25 (56%) patiénts improving in the balsalazide group and 13/22 (59%)
patients improving in the sulphasalazine group. By 4 weeks, the majority of patients
had improved, although one patient in the sulphasalazine group became worse. Overall
'19/22 (86%) of the patients completing the study showed an improvement in stool blood
in the balsalazide group compared to 10/12 (83%) patients in the sulphasalazine group.
The differences between treatments were insufficient to be considered true treatment
effects (P>0.2), whilst the within treatment comparisons were all highly significant
(usually P<0.001, but P=0.004 from entry to week 4 and P=0.003 from entry to the

end of the study for the sulphasalazine group)”.

-

' This next paragraph states the between-treatment comparison on stool frequency:

“Overall 14/22 (64%) of the patients completing the study showed an improvement in bowel
frequency in the balsalazide group compared to 6/12 (50%) patients in the sulphasalazine group.
The differences between treatments were insufficient to be considered true treatment effects
(P>0.2). However, the within balsalazide comparisons were significant from entry to _

~week 2 (P=0.011), from entry to week 4 (P=0.011) and from entry to the end of the
study (P<0.001), whilst the only within sulphasalazine comparison that was significant

" was from entry to week 4 (P=0.030) indicating a greater improvement for balsalazide”.

The following Salix Table 19, describes the sigmoidoscopic appearance at entry, 4
weeks and final 8 weeks in the balsalazide and SAS treatment groups.

Tﬁul’:deWMWluﬁM
Rgmoidosonpic Batmiazide Sulphasalazine

Woeek or sppearance 4. 75¢/day 3giday iu:uy

Eay Rorowt {0) ] o | o ®
M4 wiskasl/no blending (1) ] 4 s a P=0.13
Comtact bleading 17 &S u 6t |
Spostswecss Weeding (3) $ »n 4 17
Median score 2 2

4 weeks Norowal 0 3 14 ] 7
Mild misiwal/on Woeding (1) 12 L2} ] ” P>02
Contact blescdiog () 4 19 2 14
Spoatsscoss blovding (3) 2 10 0 ]
Modise scove ] ]

8 weoks Normal (0} 7 3 6 S0

{or fisal} | Mild mivioxal’so biceding (1) 7 13 4 3 P>02
Costact bleading (2) [ 1 2 ] ]
Spostsascus Meeding (3) 1 5 2 17-
Modian scove 1 (]

Treawuenss compared using Wikcoxon Rauk Sem sem which sokes account of incressisg
severity of he xcores. Percesmages may aor add ap &0 2100% dse so rownding esrors.
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The following is a conclusion frorﬁ the sponsor, taken from Page 42, Vol. 1.75:

“The difference in proportion of patients able to compléte the trial is inclined to confound
estimates of efficacy. No difference emerged in the proportion of patients obtaining
remission of the acute attack (about 60% in each group). The grading and
measurements of symptoms and signs were consistent with clinical improvement in both
drug groups. There were, however, some interesting, if minor differences between the
~ groups. Weight gain was somewhat better for the balsalazide group. Changes in
sigmoidoscopy and, particularly, bowel frequency scores, while showing no statistically
significant differences between the groups, showed trends supporting a relativély
improved result with balsalazide™.

Note from the Reviewer. My comments on the aforementioned efficacy described in
supportive trial 0028/011 will follow my descriptive of next trial 0028/017.

2. Trial 0028/017.

i. Protocol. It planned for enroliment of 60 patients; 30 in each treatment group, It was
titted DOUBLE-BLIND COMPARISON OF SULPHASALAZINE 3g DAILY WITH
BALSALZIDE 6.75g DAILY IN PATIENTS RELAPSING WITH ULCERATIVE COLITIS.

o  Criteria for inclusion was “newly-diagnosed or recently-relapsed patients with
ulcerative colitis who may or may not be prescribed any other treatment for the
relapse, Diagnosis will be confirmed by the finding of friable or spontaneously-
bleeding mucosa at sigmoidoscopy and negative stool culture”.

. Excluded were patients intolerant to SAS, with a positive stool culture, with
Crohn's disease, with hepatic or renal disease, or expected to be pregnant.

. The trial was planned with 3 month duration, ‘with the option to withdraw at any
time should patient or clinician choose”.

. The aim of this study was the same as the one included in the previous
supportive study.
. The protocol states that patients “may also receive steroids, and the time to

withdrawal of these, or the dose still required at 12 weeks, and the time to
achieve remission compared bétween groups”.

. The protocol defined remission as follows:
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Renission is defined as a return to stoo) fx'-equencjv {with or

without pain) to that present ketoro rela.pn. without presence
of blood, and confirmed by biopsy.

fi. Descriptive. This study enrolled 67 patients; 28 to BSZ and 29 to SAS.. The

following is a summary of demographics: Most of the enrolled patients had
proctosigmoiditis or left sided disease on entry proctosigmoidoscopic examination.

2Ruiction g1 enor Mwwmmmmmm
mmumd&a@dmﬂmﬁwarﬂmﬂ Larger —
females in sulphasalazine group, which also has a larger proportion of patients

] ﬁmwemd::(llvs.&). matmmmwhapmmtbehmw
group. MMISMMWW&E(&M&&W:
group, 7 to sulphasaiazine), 26 as ‘moderate’ (12 to balsalazide, 14 to sulphasalazine), 16 as
severe’ (3 10 balsalazide, $ to sulphasalazine).

Next table shows an ITT comparison of “remission”, as rated by investigators, As
observed, there were no differences between the BSZ and SAS treated groups.

__Table 9 : Remission Rates for ail Treated Patients

Yes 21 75 19 68

No 7 | 25 9 | 32| ¥1=035
TOTAL 28 | 100 28 100 | P>02

On stool blood improvement, the sponsor states as follows:

“Improvements in stool blood were observed from entry to 2 weeks for both treatment
groups with 19/27 (70%) patients improving in the balsalazide group and 12/26 (46%)
patients improving in the sulphasalazine group (P=0.098). By 4 weeks, the majority

of patients had improved. Similarly at 8 weeks, the majority of patients had improved
although one patient in each treatment group became worse. Overall 21/26 (81%) of the
patients completing the study showed an improvement in stool blood in the balsalazide
group corapared to 13/18 (72%) patients in the sulphasalazine group. The differences
between treatments were insufficient to be considered true treatment effects (P>0.2)",
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Stool frequency improvement were summarized as foliows:

“No patients became worse when compared'to entry at week 4 or week 8. At 12 weeks, 20/26
(77%) patients in the balsalazide group showed an improvement in bowel frequency compared to _
15/18 (83%) patients in the sulphasalazine group. There was no evidence of a treatment

difference in changes in bowel frequency (P>0.2) since both treatments showed significant
improvements over time (P<0.001)”.

Next Tables 21 and 23 summarize changes in sigmoidoscopic appearance and
histology.

‘ Yable 21 : Summary of sgmoidoscopic sppearmce socsts reporicd ol exch vait ‘

]

rmmmmwmmmww&*ummqm
: censapes Ty Nov add up 1o 100% due 10 ros
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Table 23 : Summary of hisiclogical grade reported s each visit

- Babalwzide | Sulphaselarive o
Week Hisological grade 6.75g/day Jgiday Sumsnary

(scare)

Noemal (0) f 0 5 -
MiI3 woerative colils (1) ny| | s p1) o
Moderste wicarstive colitis (2) | 12 | 52 | 14 | 64 | P=0JB
Active ulceestive colitls (3) 0 9

Modiag xore

12 weeks | Normal (O 0 50 9 (7]
toe final) | MK wloerntive colis (1) 8 40 3 -

‘ Moderate olcesative colitis (2) I L 0 0 P>02
Active ulcerative colitis () 0 0 i 7
No grading assigned t 3 2 13

Median score

Tmmmmdm%kmm&nmmmnmqrmg
severity of the scores. Percentapes may not add up 10 100% due 10 rownding errorx.
"Mn‘nmiidmm m’emo mmmmm Mmmdnme _

The study protocol allowed the use of steroids if investigators consider its use clinically
justified, In the following section, Salix describes the use of steroids during the study.

“At entry, patients with mild relapse were not prescribed any corticosteroid. Patients with
moderate relapse were prescribed corticosteroid enemas and used an average dose of
28mg/day. Patients with severe relapse were prescribed oral corticosteroid and took

an average dose of 35mg/day; four of these patients (1 allocated to balsalazide and 3

allocated to sulphasalazine) were also prescribed corncostcrmd enemas and used an
average dose of 28mg/day. '

Corticosteroid use tended to decrease during the study period. A decrease in dose was
observed for those patients who continued to use corticosteroid and a number of patients
stopped using corticosteroid altogether” _




