These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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Ascot Prharmaceutfcals, Inc.
Attention: HNr. Arnold . Schacter
7701 K. Austip Ave. ;
\ Skokfe, IL 60077 !‘
]

Dear ¥r. Schacter:
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Please refer to your new drug application dated September

i Under section 505(b) of the Federal Food, Drug and Cosmeti
(monooctanein).
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We also acknowledge receipt of your amendments dated August 4, September 6,
12, 26 and 27, 1965,

- §8/92/01

bu

We have completed the review of this application frcluding the submitted draft™
labeling, and the application is approved. Prior to marketing, however, -t
; plezse add the statement “Not for Intravenous Administration® to the fomediate
j container and carton labels and revise the package insert exactly as indicated
j in the enclosed diaft., Please submit twelve copies of the final printed
labels and other labeling seven of which are fndividually mounted on heavy R <
~ welight paper or sinilar materal. ‘ S

.. ¥hile all other aspects of this application have been found to be spprovable, o

" “the required validation of the an2lytical methods bas not been completed but LA

.45 ongoing 1n our Yaboratorfes. iIn such » case the policy of the Center for
- Brugs eand Biologfcs 1s to proceed with approval, S -

. Ptee:esubnftone iarket package of the drug when *t {is avaflable.

'_He- reaind you .iha't you must comply with the requirements for an epproved
; . ;pplicatjon set fort.h ‘under 21 CFR 314.80 and 314.81, _ :

C I you {'m'e ‘any quuﬂans. please contact:
S e, Cathy Heald

|~ (A G d e v konsumar Safety Offfcer

} ; | ff N | smcere"ll,_y Yyours, )9(45 Hl}ﬁ'y‘\\ﬁ :

T

MR TS
F

"I\ Robert Templo, M.D.
l}g Cirector

é a\’lf-" Cffice of Drug Research and Review
\

‘ Center for Drugs and Bfologics ?’pr i o

I | 7 o

- Enclosure 3 UC‘: p ’>.8' 19
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| theoretical matter, but 1t should then be 1scussed 854 Laraing b

NUA 17-2€8

Ascot Prarcaceuticals, inc.
Attenticu: &r. Arncld 8. Schactor
7701 N, Austin Ave.

Skokie, IL €4G77

Dear Mr. Schacter:

Piease refer to your September 21, 1°8¢ new drug application submitieg under
secticn S0S{b) of the Federal Feod, Drug, ind Cosmetic Act for Hoctanin
{tonooctanoin}.

We also acinewiedce receipt of sour swenarents dated Fetruary 11, Hay 7,
dune 24, and July 1, tues.

Ke have completed the review of this application and it {s approvable pending

satisfactory fnspection of your manufacturing facilities and submissfon of

. revised labeling for the drug. The labeling should be revised as shown 1n the
- @ttached draft and in addition, as foltows: o

The draft labeling does not convey an adequate sense of the risks of
therapy with moncoctanoin and is defective in several scctions: Clintcal
Pharzecology, Varning, Precautions, and Adverse Reactions. First, there
ts goud evicerce from animal and hunan studies that wonooctanoin 1s very

- frritating tc the gastrointestinal anc bilfary tracts. The animal and
husan {e.g., €eenan, Venu, et al and others) cata should be inciuded in
Tabeling, preferably under TTinfcal pharsacology. The Adverse Reactions

:;:gti?n should then discuss the consequences of this frritability (sée

ow). . , o . E

- Secons, the major risk of the drug appears 3o relate to Agcending . oo
- cholangitis, presumably related to obstruction of the comion bile duct;
- end perhaps because of {nsufficlent dttention o the fnfuston pressure o
moncoctancin, - The phenckencn should be fully ¢iscussed 1n Yabe] ng, 1t

] ut 1% 3hould "W Dk BIWUAICH &Y @ W ks __'_..__‘_5,‘,,-:53??,;:- . -"&'-f. -‘.", PR
- descriting briefly the“range o® £ide eiffects seen’and provididg advice on
~‘what to do {f evidence of cholangitis {5 secn. The Warning section should
wention thie absolute need for centrolling fnfusion pressure with an
overflow manoceter and refer to the Cosage and Mdministration sectfon for
instructions en how to do this, _ -
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The Advercze Reactions section shiculc provide greater detall 2nd sn

indication of the scriousness of adverse effects seen. One <oy o do this
.sould be ac follows

1. List of adverse drug reécticns and frequency:

N = {number exposed)

Aéverse Reaction Na. of Reactions
( frequency)
{List 1n crder {Give the absolute
of frequerncy nurber gnd the
under reascnabie frequency vhere
headings such as frequency = _nunmbor
6l, systemic n eXposed)
effect, etc.}
The 1ist should incluce all adverse drug reactions reascnably °t
1ikely to be drug related. It may be helpful to have a prief
paragraph precteding the list describing the most frequent and
most serious reactions.
2. Discussion of specific adverse drug reactiens cr groups of o
~  adverse drug reactfons, such as a) the 6I frritabiitiy, duodemal el
LT : ulcer greup, b) symptoms representing ascending chotangitis, - L
PR N {Aiternatively, instead of describing these groups of reactior.; under C
RN R this secticn, they could be described in full under the Warnings . s
- secticr and the Adverse Reactions section can simply refer to the . iy
- .. gdiscussion under Marnings]. S )
3. The adverse drug reactions that were severe enough tc iead to T

 discentingation of therapy should be {dentified, either as part of ,4-1521

'-.}thgf°vqff1‘.}i‘t'§’¢1“ 2 separate_se;ﬁigp;ffln; :

E '1;41 !

\ 4. Adverse drug resctions not seen fﬁlth;fﬁuitfcentg} triat but T
;_rgpprteq.jn the literature should be cited, . NP

e - T

7 ir addvEaaY nformation relattng to the safely b effectivensss of this dy L
L;iwks:;ifbecuue§'avaflab?ef§§for§;ﬂ§ﬁfé¢éive'the final printed ladeling, revisfon bf B0 Tl hy

“that labeling way be required, . | | L ?
L B L e o et A I S et SR T e L M -
B T L e RGO I I T SRR ity i R I WL N s o B ¥
. S With{n )0 Huys afrer the dete of ihis lettsr, yu sre required to. Sty 5

T apptication, notify us of your {ntent to file in mendoent, or Tollow oi

S appte . n dmenduent 1ow ore
~ the options under 21 CFR 314.110. In the absence of such action, FUA m&y
" action to withdraw the application. e '

Py TRt

*}Hka

In 2ddition, we would appreciate your submitting copies of the introductory
promotional material that yo: propcse to use for this preduct. Please submit
cne copy to the Division of Cardic-Renzl Drug Products and o second copy, ¥ith
a copy of the pactage insert, directly to the Director, Division of Drug
Aevertising and Labeling (tFH-240). Pleate submit all proposed materials in
draft or mock-up form, not final print, Also, please do not use forw Fp-2253
for this submicsion; this form is for routine use, not preposed materials.
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,.‘frleasé subnit twelve copies of the printed Yabels and oth-r .abellng seven of
i ﬂ'uhtch.nre 1nd1vidLally ununteﬂ on heavy weight paper or similar uaterial. ‘

;

'.Thggﬁrug nay aot be legally narteted until you have been notified in writing
thii the applicaticn {s approved.

Should yuu have any questians. please contact:

Ms. Cathy Heald
I Consumer Safety Officer
Telephone: (301) 443-4730

Sincerely yours.

| b\ 1fsfg

Robert Temple, M.D,

Director
o 0ffice of Drug Research and Review
| : _ Center for Drugs and Biologics

e

';iﬂgu*24o (uzth draft ldb¢1ihg) iy
3 K R T o
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Summary Basis of Approval

NDA 19-368 Drug _Gereric Name:
Monooctanoin
Applicant: Drug Trade Name:
) Ascot Pharmaceuticals, Inc. Moctanin

! 7701 N. Austin Avenue
Skokie, IL 60077

I.

II.

III.

Indications for Use:

Moctanin (monooctanoin) is indicated as a solubilizing agent
for cholesterol (radiolucent) gallstones retained in the
biliary tract following cholecystectomy, when other means of
removing cholesterol stones retained in the common bile duct
have failed or cannot be undertaken.

Treatment results in complete stone dissolution about
one~-third of the time and in reduction in stone size in
approximately another one-third of patients. When reduced
in size, these stones may pass spontarneously or may be more
susceptible to physical extraction. Complete dissolution is
much more likely when there is a single stone (almost 50%)
than when there are multiple stones (about 20%). For
unclear reasons, complete dissolution is uncommon in
diabetic patients (about 10%).

Dosage form, route of administration and recommended dosage:

Moctanin is a clear, viscous, sterile liquid administered as
a continuous perfusion through a catheter inserted directly
into the common bile duct generally via a T-tube or through
a nasobiliary tube placed endoscopically.

Perfusion should be at a rate of 3.0 to 5.0 ml/hour at a
pressure of 10 cm H,0. Duration of perfusion of monooctanoin
is from 7 to 21 days. If, after 10 days, endoscopy or X-ray
shows neither elimination or reduction in size of stones,
therapy should be discontinued.

Manufacturing and Control:

A. Manufacturing and Controls

The active drug substance is purchased as a mixed
morio-di-glyceride from another firm. The preparation of
the drug substance is described in sufficient detail

.

g, .
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with supporting data. Adequate specifications and tests
are provided for the release and acceptance by the
wanufacturer of the drug product to assure the identity,
strength, quality and purity of the drug substance.

The controls over the manufacturing procedures and the
drug product give adequate assurance of the identity,
strength, quality and purity of the drug product.

Stability

The applicant has submitted satisfactory stability data
in support of the drug substance and the drug preduct in
their respective containers. The stability data support
a 24 month expiration dating period for the drug product
packaged in a borosilicate glass bottle with a
particular closure. A two year storage period at room
temperature is established. Appropriate provisions are
made to continue stability studies and to withdraw from
the market any lots of the drug product that may become
outside the standards for acceptance.

Methods Validation

While all other aspects of this application have been
found to be approvable, the required validation of the
analytical methods has not been completed - but is
ongoing in our laboratories. In such a case the policy
of the Center for Drugs and Biologics is to proceed with
approval.

Labeling

The proposed labels and other labeling are in accord
with the technical requirements pertaining to the
proprietary name, the established name, ingredient
statements, expiration dating period, prescription
caution statement, applicant’s name and address, and
conditions for drug product storage.

The "Description" and the "How Supplied" sections of the
package insert are satisfactory. The proprietary name
is not in conflict with the name of any other drug
preduct.

Establishment Inspection

Verification of the operations of the facilities
involved in the preparation of the drug substance and
manufacture of the drug product, and conformance with
Current Good Manufacturing Practice Regulations and

o1
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IV.

procedures described in the New Drug Application have
been requested.

F. Envircnmental Impact Analysis Report

The applicant provides an environmental impact statement
that there will be no significant impact on the
environment due to the manufacture and use of the drug
product,

Pharmacology:

Monooctanoin is a semi-synthetic mixture of medium chain
glycerides formed from the reaction of glycerol with medium
chain fatty acids derived from coconut oil. The medium
chain fatty acids are predominantly caprylic acid and capric
acid. The mixture is similar to an approved GRAS OTC
nutritional supplement (MCT) manufactured by Mead Johnson.

When monooctanoin enters the intestine from the perfused
biliary tract, it is hydrolized by pancreatic and intestinal
lipases mainly to glycerol, caprylic acid, and capric acid.
The glycerol and medium chain fatty acids released in the
digestion of monooctanoin are absorbed, metabolized and
excreted just as are the digestion products of ordinary
coconut or the marketed OTC nutritional supplement.

Numerous in vitro tests showed that monooctanoin completely
dissolves or significantly reduces the size of cholesterol
stones in Jjust a few days and is significantly more
effective than sodium chclate or heparin, two other
cholesterol solubilizing agents. Monooctanoin is much less
effective against bilirubin stones.

In a Federal Register Notice dated December 10, 1982, the
FDA Orphan Products Development Office invited the
submission of a new drug application for use of monooctanoin
in dissolving residual cholesterol gallstones after a
cholecystectomy. That Notice acknowledged the existence of
four published animal studies relevant to the proposed use
of the drug (each of these studies described in the Ascot
application) and spelled out a requirement of only one more
animal test:

"a 4-week common bile duct perfusion study in dogs,
including gross and histopathologic examination of the
duodenum and stomach. The reversibility of the expected
irritation should also be defined."

The Gadacz dog study, reported in the Ascot application,
appears to be an attempt to satisfy the above request. The

L
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rate of infusion was, however, only 1/5 of the proposed
maximum human rate of 5 ml/hr and the duration of infusion
only about 1/4 the proposed maximum inuman duration of 21
days. Deficits in magnitude and duration of exposure are
also identifiable in the four other nonclinical safety
studies described in the application. Each of the five
studies alluded to above are briefly summarized as follows:

A. Comuinn Bile Duct Infusion in Dogs (T.R. Gadacz, M.D.):

Two cholecystectomized mongrel dogs were infused
continuously into the common bile duct for five days
with 1 ml monooctanoin per hr. (1/5 the maximal clinical
rate); another two were similarly infused but sacrificed

14 days after cessation of the infusion, Four
cholecvstectomized controls were given saline and one
was simply sham operated. Tissues examined

histologically at term included the distal part of the
common bile duct, the antral area of the stomach
immediately proximal to th: vylorus, the duodenum distal
to the entrance of the common bile duct at the Ampulla
of Vater, a random section of the liver, and a proximal
or mid-portion of the pancreas. Hepatic and pancreatic
enzymes were analyzed at time of operation, beginning of
infusion. and at end of infusion.

The shan operated dog and four saline treated dogs
showed n» clinical chemistry disturbances related to the
infusion. None of the four monooctanoin treated dogs
showed serum amylase changes, but two of the dogs showed
liver enzyme elevations that may have been related to
the infusion; one of these dogs (#5) showed slight
elevation of SGOT and alkaline phosphatase at the end of
infusicn that was not apparent before the infusion, and
the other dog (#4) showed marked elevations of SGPT and
alkaline phosphatase and moderate elevations of SGOT and
serum bilirubin during infusion that had essentially
disappeared 14 days after infusion (pre-inf:sion values
were rot recorded; this dog showed foci of hepatic
necrosis histologically).

Grossly, there were no significant changes in the common
bile duct, stomach, duodenum, liver, or pancreas. No
ulceration, erosion, erythema, friability, or stricture
was visibly evident in any of the bile ducts.

Histologic examination did not reveal pathological
changes in the pancreas, duocdenum «r stomach of
monooctanoin treated dogs. The dog thst showed nild
liver enzyme changes exhibited mild hepztic congestion
and the dog which showed marked enzyme changes exhibited

he

.
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focal areas of hepatic necrosis. Whereas the common
bile duct of saline treated dogs showed only mononuclear
cell infiltration, of the monooctanoin treated dogs also
showed ©proliferation of the mucosa (3/4) and
inflammation (some fibrosis) of at least a mild sort
(2/4). The diameter of the common bile duct was
comparable (average 6 mm) in all animals except for one
monooctanoin treated dog (12 mm).

Common Bile Duct Infusion in Monkeys (Mack et al, ACS
Surgical Forum, 1978, 29: 439):

Five monkeys were infused with monooctanoin through a
T-Tube into the common bile duct (CBD) for up to a month
and a half at 2.6 ml/hr (half the wmaximum clinical
rate).

Monooctanoin was said to have caused mild to moderate
inflammation of the CBD in 4/5 monkeys, out no
pancreatitis, diarrhea, ox deaths.

Gallbladder Infusion in cats (Schenk et al,
Gastroenterology 1979, 76:1237):

Seventeen adult cats weighing 1.7 -~ 2.8 kg were
anesthetized with pentobarbital sodium (30 mg/kg i.p.).
After median laparotomy, a Teflon tube was inserted in
the gallbladder. Monooctanoin was infused via cathetern
either continuously at a rate of 3 ml/hr for 4, 6, 3
hours once (group A, n=10), or intermittently for
hours daily over a period of 4 days at a rate of 0.6
ml/hr (group B, n=5). In each group one animel was
perfused with 0.9% NaCl for control. The animals were
killed immediately after treatment and the liver,
pancreas, gallbladder, common bile duct, and Vater’s
papilla wer2 examined histopathologically in serial
sections.

Depending on the contact time, inflammatory epithelial
damage, like acute oedematous destruction of the biliary
and papillary muccesa (3Jroup A) or cellular infiltration
of the submucous layer as well as acute pancreatitis in
two cases (group B), as found in the animals treated
with monooctanoin while no pathological findings were
noted in the controls. The authors concluded that
"cholangitis, papillitis, and possibly acute
pancreatitis due to repeated contact with monooctanoin
as seen in our animal model has to be taken into account
when choosing this mode of treatment in patients with
commcn bile duct stones.®
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Liver (Left Heptic Lobe) Injection in Rats (Sharp et al,
ACS Surgical Forum, 1981, 32:176-177):

In this experiment, designed to study the intrinsic
hepatotoxicity of tlL= drug, 0.1 ml of monooctanoin,
sodium cholate, or saline induced the appearance of
necrotic, hyalinized centers surrounded by fibrosis in
the livers of 6710, 17/17 and 0/8 (adult) animals,
respectively. "Nine of the 10 monooctanoin treated rats
died from hemorrhagic pneumonitis witbin 30 minutes of
injection." None of the sodium cholate or stline
treated rats died.

Heindenhain Gastric Pouch Infusion in Dogs (L.illimoe et
al, Surg. Gyn. Obstet., 1982, 155:13~-16):

In this experiment, performed to evaluate potenctial for
gastric toxicity in patients who may experience reflux
of drug into thsa ¢tomach, infusion of monooctanoin into
the Heidenhain pouches of 6 Mongrel dogs caused
disruption of the gastric mucosal barrier. This was
evidenced by dose related increased net hydrogen ion
flux and dose related loss of electronegativity of
transmucosal electrical potential difference. No
evidence of gross hemorrhage was observed.

Injury to the gastric mucosa has been observed with bile
acids (after hepatitis, the most common 1lesion in
animais treated orally with chenodeoxycholic acid is
gastrointestinal irritation and ulceration).

V. Medical:

A.

Introduction:

As discussed in the Federal Register (Volume 47, pages
55520-55522, 1982), the Orphan Products Development
Office invited submission of a new drug application for
monooctanoin to be used in the in situ dissolution of
residual cholesterol gallstones subsequent to
cholecystectomy. Monooctanoin is a mono-di-glyceride
that is formed from the esterification of glycerol with
caprylic and capric acid. A substantial number of
published in vitro studies provide a rationale for the
use of this agent for dissolving residual gallstones.

Thistle et al {1,2) was the first to demonstrate that
the calculus dissolving capacity of monooctanoin was
approximately 3 times greater than sodium chclate after
72 hours incubation in vitro (Figure 1).
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(everage pramcubation wi, U0 mg) in Monooclancin of

150 mM chalste,

This observation was partially confirmed by Gadacz (3)
who showed that gallstones placed in 100 wml of
monooctanoin lost 87% of their weight by day 4. On the
other hand, 300 mM sodium cholate and heparin at 100
units/ml produced a 33% or negligible reduction in stone
weight, respectively, after 10 days of incubation
(Figure 2).
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% LOSS OF ORIGINAL WEIGHT

Fig. 2. Tach point represents the nean and staadard deviation of siz
gallstoass from six differeat patieats. The percestage reduction of the stomss
in the monoctanoin solution is statistically diffevest fros the cholate or
beparin solution (P<0.0005) for all valnes.

Similarly, Antenzana et al (4) observed a 60% weight
reduction in bile duct stones after 3 days in
monooctanoin and 100% by day 14. This is in contrast to
6 and 12% decrease in stone weight after 14 days in 100
units/ml heparin or 200 mM sodium cholate, respectively.
Tn this latter study (4), the cholesterol concentration
of each test solation was determined at 3,6, and 14 days
and found to be inversely proportional to stone weight,
suggesting large stones tend to dissolve more slowly,
irrespective of the dissolving medium. By day 14, 100%
of total cholesterol in each stone was solubilized by
monooctanoin, while 22% of the total bilirubin present
in stones of mixed composition was also solubilized.

A number of workers have confirmed that the
disintegration of bile duct calculi in mor.ooctanoin is
dependent on both stone composition and size. Sharp and
his colleagues (5) found that only 1 of 14 stones low in
cholesterol (0-10%) could be dissolved in monooctanoin,
and the time required in the one instance of dissolution
was 8 days (Figure 3).
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F1G. 3. The rate of dissolution is compared with the cholesterol content
of each stone. The rate of dissolution was greaiet i the group of
stonss high in chelesterol compared with thost siones low in cholesterel
(p < .001}) :

conversely, stones having in excess of 40% cholesterol
dissolved at the rate of 30% per day, with %1% of these
stones ultimately dissolving completely. In a study by
Teplick et al (6) of biliary calculus dissolution in
monooctanoin, heparin (1000 units/ml), sodium
dehydrocholate, or saline, monooctanoin was the only
agent in which calculi dissolved completely (Table.1).

TART 1: Percentage Msponses to Gallstons Dissolving Agants

Agent Partial or Com- Cxrplete Disso~ loss of SOB
plste Dissolution  lution Weignt in 2
i e Meeks or Less
* 98
aiiamia, 7 % &
Beparin ¢ 0 0
Saline 17 o 0
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Of ihe stones that did dissolve, 49% Qid so within the
first 2 weeks and 50% dissolved within 3 weeks. In
addition, uost of the stones exposed to monooctanoin
becama r~Tt and could easily be crushed. Black
(bilirubina.2) stones were not affected by monooctanoin,
while the presence of calcium in stones was associated
with longer dissolution times and a reduction in the
number of stones actually dissolving in this agent.
Larger stones (greater than 1 cm) also tended to
dissolve more slowly, with only 45% dissolving
completely, in contrast to 83% of the small (less than
.5 cm) stones.

The relationship between stone size and extent of
dissolution in monooctanoin was also explored by Venu et
al (7). They obscrved that after 14 days of incubation
in monooctanoin, 4 stones initially weighing 60, 88,
190, and 242 mo, respectively, were reduced to 0, 8, 24,
and 41% of tk: r initial weight (Table 2).

Toble 2
Is Vitre Plasolution of Calletones by momsetamoin.

Stone Wi in mg and (% of Initial Wr) on Day:

laitial Stone Wit
(mg) 4 ? | 14
242 168¢69) 131 (S9) 107 (&) 100 (41)
190 112(5%) 75w 4629 4528
88 42 (43} 34N 9(10) EN L}
60 30 (50) 033 () 0(0)

TSEof1%  STx3* 4025" 20x9  (gage

* p < 0.05 compared 10 1astial stone weight ot 1007,

—r
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Finally, Tritapepe and his associates (8) collected
gallstones from 9 subjects and incubated them for 4 days
with 20 ml of monooctanoin at 37°C wunder static
conditions. Two of these stones fragmented by 4 days
while the remainder were reduced in weight from 4 to

54%(Table 3).

Table 3 _
In Vitro Dissolution of Retrieved Gallstones by Monooctanoin
Patient Initial Scone  Stone Wi after 4 Days of fin-
Na. wt cubation i
mg mg % of initic! wet
2 180 108 &0
7 208 15) 74
§. 107 103 9 ;
9 125 67 34
10 93 Fragmented
£2 174 47 84
13 148 101 63
14 M " o8
(] 150 Fragmented

The two stones composed of 12 and 32% bilirubin,
respectively, exhibited only a 16 and 4% reduction in
weight, which is consistent with the results of several
studies discussed above (4,6). Parenthetically, Uribe
et al (9) has shown that in vitro gallstone dissolution
in monooctanoin is not appreciably accelerated by
incubating under dynamic, as opposed to static,
conditions (Figure 4).

i . DYNAMIC
EXPERIMENTS A EXPERIMENTS B
- 100 v . ry .
loo-r——ﬁ—-—g v e —d . wasnd)
sod z 90 s,
§ " . 4 v SALINE SOLUTION 3000 3 a : :‘“:"‘ sewTion
¢ ¥, o uco 2 70, ., evue
§ o \\ - ‘o \‘
L] &« . .
‘04 . .
: 20 ‘\‘ ; 501 . ‘J
; i z
* _— 40 LY
g 40 - \\\\ ;; » r \“ .
= 30 4 \‘i - o {\“
A 9 20 .
a 201 \\‘ * -{
® s{ Q4 “n
101 LY “\‘
\s. . . . - —}‘
| T T \ v \J (¢} 12 24 3 as &0
o 12 ) 3 ag 7)) AP .

Fig & Static (A} and dynamic (B) in virre incubation of cholesterol gulistones showing rapd dissolution with MCG while stones
remained unchanged with saline solution, In buth cases diferences between MCG and saline incubation were wignilicant (P < 0.05 a1 12

HOURS

hrand P < 0.0) at 24, 16, and 48 hri.
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In conclusion, a multitude of studies have demonstrated
that monooctanocin is capable of dissolving bile calculi
in vitro at a rute that is dependent on both calculus
size and composition. Smaller stones and those
predominantly <composed of <cholesterol (and not
bilirubinate) tend to dissolve more rapidly and
completely. Monooctanoin has also been shown to be a
more effective medium for dissolution of bile calculi
than sodium cholate, heparin, or saline. The ability of
monooctanoin to dissolve cholesterol stones in vitro has
served as the basis for in vivo testing of the agent by
numerous clinical investigators in patients with
residual common bile duct stones. The results of these
efforts will be described in the succeeding sections.

Multicenter Study of Monooctanoin

1. Design and Conduct of Study

Monooctanocin has been available for study since
1275, but in 1982 Dr. Alan Hofmann undertook to
monitor use of the product by a wide range of
physicians under his *"master”" IND, and data
accumulated rapidly. As part of his monitoring,
Dr. Hofmann spoke to each prospective physician
user assuring appropriateness of patients,
understanding of administration technique
(particularly use of the overflow mancmeter),
likely side effects, and willingness of the
physician to administer the drug according to
protocol and complete the case report form.

Patients were eligible for treatment if they had
retained radiolucent duct stones, direct access to
the bile duct by T-Tube, percutaneous transhepatic
catheter, nasithiliary tube, or cholecystotomy
catheter. Patients with a grossly infected biliary
tree or evidence of parenchymal liver disease were
excluded. During cholangiography, dye was to flow
freely into the duodenum; if this was not so,
monooctanoin was used only when no other approach
was possible.

Monooctanoin was used with or without sterile
filtration and undiluted or diluted 10% with water
to decrease viscosity. It was infused with a
constant infusion pump or gravity into the T-Tube,
nascbiliary tube, etc, and particular cc.’e was

e
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2.

taken to avoid elevated biliary tree pressure, a
result of obstructed outflow as might occur in
patients with an intact sphincter of 0ddi or large
common duct stones. This was done by keeping an
overflow manometer (CVP Manometer) between the pump
and patient, adjusted so that if pressure exceeded
12 cm of monooctanoin, the monooctanoin would
overflow from the tube. The recommended infusion
rate was 1-2 ml/hr to go to 5 ml/hr, but infusion
rates twice that were sometimes used. In some
patients with an obstructed common duct, a
concentric catheter was used (bur ordinarily such
patients were not to be treated with monooctanoin).

Cholangiograms were obtained prior to treatment and
then at least weekly, and liver chemistries were
monitored.

Because the study was carried out by individual
investigators in the course of patient care,
reporting is not as complete as it is in the usual
drug company sponsored studies. Thus denominators
for various demographic features may differ because
of incomplete reporting. The full analysis of
effectiveness data has been performed on the subset
(the large majority) of patients with complete
data.

Results of the Multicenter Study

Patients. A total of 403 patients were treated
with monooctanoin between May 17, 1975 and October
5, 1983 by the investigators 1listed in the
Appendix. These patients were divided into two
groups depending on whether they were treated in
the United States or Canada, or some other country.
Most of the patients were from the U.S. (308) with
Canada contributing 10 and the remainder (85) being
scattered among 13 other countries including West
Germany, England, Italy, Sweden, Denmark, Holland,
Netherlands, Ireland, Japan, Korea, Argentina,
Chile, and Panama.

Outcome information was available for 377 patients,
but sufficient information, useful in the
evaluation of the relationship between pretreatment
or treatment variables and clinical outcome (Table
4), was available on 274 United States and 52
foreign subjects (326).
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Table 4. Clinical Outcome for Patients Receiving Monooctanoin for
the Dissolution of Biliary calculi.

upited States 2] Totad satigpics™
: - "\ B _Total 1t 2B Totel \u 2 Total Total
Cosplste Success 8 s &7 » 1 1] 101 19 120 SWF= 990
Partisl Suxess 84 2 86 5 1 ¢ 8 3 2 LSV e 000(US )
Failue 10 s 7 2 14 ] 9 2 13 USvFs 801(F)
lspontiremy 5 i » 14 0 14 45 7 _52 U5Fe KX
o Grew Totel F1l] z5 29 Sz 2 74 326 51 114

* Oosplets Sucoess:  store(s) diseppeared; Partisl Success: stone(s) recuoid In i1zs, stones dlappeared and redunsd or ro charge In
sizd, stores yecired and ro ohenge in s$ize: Fallure: stones oid not changs in size; Dlscontinuen: patiet otscontinag for sowe

ronscn
T patiants for whom NGEte geta wers Svallsnls for Snclusion in aralyses of relstioship Dotwgen pretrostasrt of trestrent

wylables, and outcoms
# o aata svellnle ot for final auttons.

“* oni-equee walysis v ued to the proportion of U.S. and fore tants 4 each outooms group, Letters (B F) next
b’mngmdmnmmm U-msmfn?uﬁm.

A total of 26 patients (of the 403 treated) were not included in
any of the analyses for the reasons given in Table 5.

Table 5. Patients Not Included In Any Statistical Analysis.

Naper of Naber of

aatory Repecn t To

Tecnical Failure Capnul deakad. 3 - 3
Unatatad. 2 - T
Renoved Y-tuDe. 1 - 1
Cholecystoje Junostory 1 - 1
prevented Capmul infusion,

Hisdiegrosis Patisnt oid not have calcull. & - 4

Capmul rot egninistered. Patimt reportect side effects 1 - 1

. befors perfusion initleted.
guer _ Momcmereported % 1 7
_Total )19 z %

.-
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Methods. Pretreatment variables (Tables 6, 7, and
8) included sex, age, presence or absence of
icterus, location of stone(s), length of time in
months (duration), whether the patient had biliary
calculi prior to treatment, number and size of
calculi, and any accompanying medical condition.
Stone location was denoted as proximal (hepatic
bile duct, common hepatic bile duct, cystic duct),
distal (common bile duct, ampulla of Vater), or in
multiple sites within the biliary tree. Duration
was surmised from information present in the case
records of individual patients. Calculus number
was treated as attribute (single or multiple) or
continuous (actual number of multiple stones) data.
Calculus size (in mm) was provided in the data
collection sheets or case records, and was obtained
from a cholangiogram taken immediately prior to the
initiation of monooctancin infusion. Concomitant
medical conditions were noted and grouped together
according to system involvement.

Table 6. Pretreatment Variables For US Patients Who Received
Monooctanoin Infusion For Dissolution Of Bitiary Calculi

= su(m) Icterie Laogesn” oamien (¥  AmerofCMoAl 2 of CNGAL

o n__F_otq Prodeal  Distal Witiole . finle tatigleactgnt W
1. COomplete Success [ Y R ] 63.8+2.0 13 '] 71 4 1.9 .4 L 2% =39+ 9 11.1 231
2. Purtis] Sucoess 31 A8 B 61,923 17 24 & 13 3r+.0 > ‘ 5 -51+10 172.0=36
3. Falre 2% 3 70 67.3:2.4 B % 8 38217 28 % -68:37 15.1 21.2
3. Digoontinaed 118 3 69.4 £ 3.4 4 3 7 S | 37215 10 16 -262.3 S0 3312
Grard Ttal (memn + SEY115 136 274 64.6 2 1.2 » € 28 26 3.02 6 119 12-51s1. 135

| < B
sunistics? ND ND "0 ND D ND D WV2.3,4 =00 - NSD w2

-
Calouli were iocated In either the proximal (hepatic Dile cuct, comon hepatic bile auct, tic guct), distal {tcu bile duct, aspulla of vater) or
wultiple sites within the Diliary tree. i

P Length of tine in months @ patient had biliary cslou?l prior to tresteent.

T roan (+5€) naber of stones in patients with mitiple caloull. NSO = no sigmifioant difference.
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Table 7 e

Concomitant Conditions Present in US Patients M”9
o

Who Received Monooctanoin Infusion For Biliary Calculi

jast -1

. Corplata Jocess 1 2

. Partisl Sacess 2 ]

. Falhuae 1 5

Lt inueq )\ 1

ro el o1y 2 * 13 L) L ¢ b s 1 3 [

wtisticst NSD NSO WD ) | 4 L ] Wl
WLZA e .03
L24 =D

only ooroitions  with s total freqarcy 25 afe listed 83 slsrreth MOOWAgNries.

aging (3), sboorlral wtic Fecim (3}, post-ayocardial Lfarct (3), Cersbrovesaular scciows (3), ssgregeal verlory, COardiac srTest,

. Plagitls (2), presdiia (2). ey (2), ssUm, slelectisly, Cystis fiorosis.

T™Thyrolg foaule.

freocfrowcytong, pacreatic onaenss fistuls PECIOCIC WIS,

spirml cogeretative alsease, polywyopety, axylosing poaylitis.

. Sterotic O {1}, colaxcroo coel  fistila (2), paptic udoer, T-tpm flsnas, repetic @hsorss,  QRINIaGET hyaroee, Ofle peritonitis,
gaIUic carclnom, Oaplng Syrorose, AONAITFaLY; #oXesy, bload clots in b1dlary tres, cirosiy, periporisd fiorosiy
o lerosirn crolangitis, selsne, eslagrition,

7. Crwonic brain syrarome (2), Perwivan's dlmesse (2), permplegic, sOMZprTeMA polyeritis, aepressian,

8. Aass reml fathre (2], rerwl cyst, renst nssficiacy. cervicel carcinamg, eplatoymitls, prostatic mperLroty.

. Pruritis (). Ietirel arlactwent,, Swnis, deaf, SOeW, Calarcy sickde Grll TIBIL, OTexia fypowiresia glacosa sllerpise gross cowsity.

Cowpares cixTete sactagnries, Nvig 8 gred total 3 2 petients, Oy dhi-apare walysis. MDD + ro significut giffererce.
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Table 8.

5

el T

Comparison Of Pretreatment And Treatment Variables In US

And Foreign Patients Receiving Monooctanoin
Dissolution Of Biliary Calculi

taiaple” Uniteg States  Foreion Stattgtics’
Pretrestoant
Male 115 13
Sux Female 136 24 NSD
A (yr) . 64.6 + 1.2 63.2+2.7° NSD
Proximal 61/254 5/30 NSD
Locstion Oistal 218/254 24/30 NSD
miltiple 26/254 2/30 NSO
arstion (w) - v.0s .6 1.4+ .3 NSO
single | w0 B pe.007 (F)
Maber  Multiple T 1 p=.007 (US)
Actual 5.1 +1.1 5.4+23 NSO
Size (wm) 135« .7 14.8 » 4.4 NSO
Ireatpent : :
Dsts ' 2460. » 40 - 1914 « 72 p=.000
T-tube 170 19 p=.015 (US)
Method  NBT 4 16 p=.008(F)
Other 20 3 NSO
Rate (mL/Nr) 452 .1 48+ S NSD
Duration {d) - 9.4 .6 8.3s+1.1 NSD

® Pretreatment: Proximal (hepatic bile duct, common hepatic bile duct, cystic
ouct); uistal (common bile duct, ampulla of Vater).

Duration (length of time in months & patient had billary
calcull prior to treatment).

Nurper (nurper of patients with single or miltiple calculi:
actw 1s mean nuroer of stones + St 1n patients with multiple
stones,

Treatsent:  Date (number of Gays * SE from Jan 1, 1975 to the initlation
of perfusion), Duration (length of perfusion in aays » $€).

' Data vere analysed by cni—squafc analysis, or analysis of variance (ANDV)
and the lesst significant giffer= -e (LSO) test. Letters (US, F) dsenote the
group with the hignest proportion, .

For
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The date, method, rate, and duration of infusion,
along with therapy-induced side effects were the
treatment variables included in the statistical
analysis (Table 9). The date of perfusion was
denoted in days from January 1, 1975. T-tube,
nasobiliary tube (NBT), percutanecus transhepatic
tube (PTHT), and other were the methods used to
infuse monooctanoin. The rate of infusion was
given in ml/hr, and length of infusion in days.
Side effects were 1listed under the following
subcategories: pain, nausea, emesis, diarrhea,
fever, and other (Table 10).

Table 9
Treatment Variables for US Patients Whe Received
Monooctanoin Infusion For Biliary Calculi

o’ toual fate"(MAx)  OEmsle”
1. Conplets KOO 2952.7 « 8.7 0 Y - 2 7 a8 2 762 .8
2. Partial Sucess 2UST.S » 68.5 a8 S I Y s » 4722 ue =17
5. Peilge 2583.2 + €8.3 2 s 3 s 3 493 8326
4, Plxominaxd 49,8 5 170.% A2 A - | 28 A2z.8 2.13.3
Orard Totsl (mean « &)  2460.2 £ 40.0 170 £ 1) ? 13 24 s8s.1  %Ac e
' . (]
J N0 12 = 000
satistics’ S0 NSD )] NSO D ] M - 00
Ve = 007
3 « 000
274 « .000
e = 004

® Dete (from Jen 1, 1973 In days), method, rate ey auracion of perfusion,

t atrine outs wre ael wctq.ulﬂ.un-MGuwtu”udunnnumnnunuwouut .
signricant difference (LID) test. S0 » no significen differencs.
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fable 10. Side effects appearing in UF patients who
received sonoctanoin for dissolution of biliary caleuli
arop Pain  Neusea fEmesis Olares Fever Oter”  Total Pt witn Symptot Score
pt with miltiple fL viton  Towd
sice effects sioe effects side effects AL Severe Persistent
1. Cowplete Success 34 3 2 19 6 21 6% a3 20 ] 3 11
2. Partial Success A0 21 12 13 4 11 62 29 n 8 (] .
3. Failize 29 ” 1n Y 5 9 50 - 9 20 70 1 .
A, Discontinued 14 3 7 1 3 6 27 12 4 3 s 2
Total U.S. Only Y & 54 50 18 a7 208 13 €% M 12 2
u.S. & Foreign 139 104 . 6 63 18 57 =1 134 ™ 2%
stetistics! NSO L4v23 =04 NSO NSO NSD NSD NSD NSO NSO Wy23.000 4D

* ouwr iclkuoes: Discomfort (20), sorexia (9), loose stool (5). indigestion (2), lethargy (2), incTeasad serum mfylase (2), pruritis (2),
allergic reaction heagaths, gepression, chills, butning epligastnum, fatigus, Mypokgismia persistent laukopania, Dile shock, dispnoresis,
nCreRsed Crainags from cholsdocroguodenal  flstula. : .

T oni-oquare srmiysis sas ueer to compare W Inchaance, sevacity and persistence of side effects in e VErieuS SADME GrepOs.

It can be seen from Table 8 that there were
relatively few differences between the U.S. and
foreign cohorts with regard to various pretreatment
and treatment variables. The foreign cohort did,
however, have a significantly higher proportion of
patients with a single calculus (69 vs 46%), was
treated earlier than the U.S. subgroup (February
26, 1979 vs August 27, 1980), and had a higher
proportion of patients administered monooctanoin
with a nasobiliary tube (42 vs 22%). Conversely,
the U.S. cohort was treated later, and had a hiagher
proportion of patients with mu.tiple stones and
monooctanoin administration via a T-tube (70-50%).

4 N



page 2
NDA 19-.68

Patients were assigned to one of four clinical
outcome cohorts depending on whether the stone(s)
(1) completely disappeared during the course of
monooctanoin infusion (complete success); (2) were
retained, but some either disappeared or were
reduced in size (partial success); (3) neither
disappeared nor were reduced in size (failure); or
(4) neither disappeared nor were reduced in size and
the patient and/or physician elected to discontinue
treatment (discontinued). The latter two groups
(3,4) were considered treatment failures but were
kept separate for each of the statistical analyses.

The relative frequency or absolute value of any
particular variable in each of the clinical outcome
cohorts was contrasted using chi-square analysis or
analysis of variance (ANOV), respectively. When
more than two proportions were being compared,
which was generally the case, the chi-square was
partitioned using the method suggested by Fleiss
(12) with df=m - 1, where m is the total number of
proportions in the original comparison.
Statistically significant differences in continuous
data between individual groups was assessed by the
least significant difference (LSD) test.

Dissolution Rates and Side Effects:

The clinical response in the total patient
population was considered complete for 32% of the
subjects, partial for 24%, and a failure for 30%,
with 14% being discontinued (Table 4). The U.S.,
in contrast to the foreign study group, had a
higher proportion of partially successful patients
(29% vs 8%, p less than .000), and a lower
proportion of subjects in the failure cohort (26%
vs 45%, p less than .001).

Tables 6 and 7 demonstrate that, with the exception
of number and size of calculi and the incidence of
diabetes, there were no significant differences
between the various U.S. clinical outcome cohorts
vis-a~-vis pretreatment variables. It should be
noted, however, that 57% of the complete success
subgroup were male in comparison to 39 - 44% of the
three other _-ohorts which was nearly statistically
significant (p less than .09). The complete
success subgroup had a significantly higher
proport.on of patients with a single calculus (66%
vs 30-42%, p less than .000), while subjects in the
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partial success cohort had significantly larger
calculi (17 mm vs 9-13 mm, p less than or equal to
.03). The incidence of diabetes was greatest in
the failure subgroup (Table 4, p less than .03);
put another way, only 2/18 diabetics (11%)
responded, compared to 32% overall.

Duration of infusion and the incidence of nausea
and severe syrptoms accompanying monooctanoin
infusion were the only treatment variables
significantly different among the four clinical
outcome cohorts (Tables 9, 10). The duration of
infusion was significantly greater for patients in
the partial success subgroup (14.6 vs 2-8 days, p
less than .000), and significantly shorter for
discontinued subjects (2 vs 8 -~ 15 days, p less
than or equal to .007). Patients in the complete
success and discontinued cohorts had a higler
incidence of nausea (40-42% vs 24-25%, p less taan
.04), while discontinued subjects reported more
severe side effects (26% vs 0-3%).

Medications being taken concomitantly by U.S.
patients on monococtanoin therapy are tabulated in
Table 11. There was no significant difference
among the various subgroups in the proportion of
subjects receiving these drugs (range 19-32%). It
would seem unlikely, therefore, that
monooctanoin-drug interaction is a factor in the
determination of clinical outcome for patients
receiving this therapeutic procedure.

-
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Table 11.

Drugs Given Concomitantly To
Infusion For Dissolution Of

US Patients On Monooctanoin
Biliary cCalculi

SDNErtive Maect frilige Moertension - ODlgetic - Maxuilner Mgl
Laradn Regrotan piroolectaw  Yesoiln MLl
MT-Ap-€3 Lasix Parsantire
Enagoyl Wro-Dluril ) Isorall
Oyszioe ;
Iroeral
Catapres s
ATeYOLLrg
Rasm)fia . s
&mvrda | CROGIs Oereswnt fralonic - Inflgwetion usr Inriciem
Procn Quinizine . Tuivin reclomy | Curatate Thyrota
Prorestyl Agpirin AgTIgRIN Teganct Syntrola
Norpece Oamural Trilisgcs
Quinioex Zorex Preanisone
mtrin Aristoont
ATy Disberes Qolinergic Axigolieous Mol Slisre Olroltin
™eo-Dur tonte Urecroline Pro-Savrirs frerin Ceroeayaolis  Acts
Muircprwlitn - Irwulin Plccarpirs  Corwtal . PTOVTS
ertoiin Dixtirew '
Antitacoerin)l  MARITIOWL eyl Boercraisytemissis rioaric
Ceralomrin  Lipaen Rotrix Questren Azarg
Crfioic Eroae Iren ulfats
Corsayl Galclm Glusrwts
Kfisx
it )
Antroglycosices Lextive sy Sresls racia
Traycin Pert-olace Lomotil Rsjlan healox
oantancin Evec-uU-Gan Tign R
Otrer Dexcioan b
Flagyl Sibiin
Cavoeitin Metanacil
AmpiciliLn
Cluromwein Towovilizer-snticegressant Irsomia fntiswgj s
Erytrenmyein rellaril Reseordd
Adtriptylire
MecTecoemty
Linrsx
Vallm &

© Orugs 21s%e9 unoer clinical dencataon or proact catagery.
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Table 12 delineates the changes ooserved in serum |
alkaline phosphatase (SAP) and serum glutamic

oxaloacetic transaminase (SGOT) from the beginning *',
to the termination of monococtanoin infusion. Both &
the SAP and SGOT mean scores were significantly J
greater in the discontinued cobort subgroup with

the SAP mean score being significantly lower in the
partially successful subgroup in comparison to the
three other cohorts. The discontinued patients’
serum enzyme mean scores were substantially gr=ater
than 2 (2.63 and 2.7) and the partial success
patients’ SAP mean score was less than 2 (1.61).
Thus there is a tendency for the discontinued
subject to have elevated SAP and SGOT, but the
partial success subject to have reduced SAP over
the course of monooctanoin infusion.

—

Table 12. Changes in serwa alkalize phosphatase (£4F) asd glutemic-ezaloacetic
t:an:anllnlo (S907) levels ia US patients during maoctancin infusion ofr biliary calculis

ey oot Epted Al e S’ matind
Gop O ST Mo SO Mo 0T S ST _ 80T 01
P [
2 12 ’ 60 56 1.9+ .09 1,70 10 wis 03
1. Osplvts Socess 30 21 18 ] | - s
o 1 (33 61 R 1.61 + .09 1.75+ .14 vis 007 L0G1
2. partial Sucoess 17 04 b 3 10 . o2 ooy R
B 2vie .000 L001
. 6+ .11 Ivis 054 .02
3. fullure % 19 & . .19 10 [} M "3 2.05+ .10 1 s .
ey Tonal 6 ¢ g7 ¥ 173 170

"nwlwaincrmmmmm\sfmmwmmmmmm of Capuul Infusion, I

'ummumx\wqmcm.hmumsmmmwum, 2 (uerered). of 1 (red.ced), saming te 3 vels,
ana aividing by n.

P Oute sere analyzed by sralysis of varignca (MOV), wd the least significex difference (L) toet. .



page 24
NDA 19-368

Table 13.

Table 13 lists the reasons for patient
discontinuation in both the U.S. and foreign cohort
with the most common being severe and/or jmmediate
gide effects (47% of the total subjects Wwho
discontinued treatment) . Among the more serious
put infrequent reasons for discontinuation were
cerebrovascular accident, renal failure, Ppile

shock, and impacted calculus resulting in
obstructive jaundice. Oonly the latter two
conditions could, however, be imputed to

monooctanoin infusion.

Reasons For Patient Discontinuation

Musper of mmper of
[
awueaﬂﬂmimanM3sun v 9 21
sffects.
pt refused further Rx. 3 i 4
siags effects of unstated - 3
severity.
Not oue to Capmil. - 3
Mo Teason glven. 2 -
ﬁunnmumn,dmuunwe 1 1 2
Pt had cerebrovascular 1 - 1
Ptvnnswﬂa,ﬁﬁ.uu 1 - 1
reral failure oled after - .
24y perfusion.

gils shock, gilaphoresis.
Allergic reactjon.
Pressure >15CH.

1
i
1
Liver function enzymes elevated. 1 -
Increased perfusion rate, pain. 1
Pt coulon®t tolerats NBT. 1
T-tube removed. 1

stone removed mechanically. éi

'
bp-n-o-r-uuo-v-

i‘&\_
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Discussion

Based on the preceding data, it is possible to
construct a descriptive profile of patients
receiving monooctanoin infusion for the treatment
of biliary calculi. The average age of the
subjects in the U.S. cohort was 64.6 years, with
more females being trea“ed than males (54 vs 46%)
(Table 8). A preponderance of the patients in this
cohort had calculi present in a distal as opposed
to a proximal position in the biliary tree (86% vs
24%). Three months was the average time that
elapsed between the symptomatic occurrence or
diagnosis of ductal stones and treatment with
monooctanoin. Most of the patients had more than
one store (54%). Those with multiple stones had an
average of 5.1. The mean size for the largest
stone appearing in individual patients was 13.5 mm.
The average treatment date for subjects in the U.S.
cohort was August 27, 1980 (Table 9). Most of the
patients were given monooctanoin via a T-Tube
(70%) . Infusion was at an average rate of 4.8
ml/hr for 9.4 days. Forty-one percent of the U.S.
cohort had concomitant conditions at the time of
monooctanoin infusion (Table 7). Cardiovascular
disease was by far the most prevalent concomitant
condition with 17 subjects having congestive heart
failure, 19 atherosclerotic heart disease, 22
hypertension, 9 arrhythmia, and 13 some other type
of cardiovascular involvement. Eighteen patients
had diavetes. Monooctanoin-induced side effects
were observed in 76% of the U.S. patients (Table
10). The most common was pain (43%) followed by
nausea (32%), emesis (19%), diarrhea (18%),
discomfort (7%), fever (7%), and numerous other
side effects of lesser frequency. The most serious
adverse reaction in the other category is probably
bile shock which occurred in one patient.

Clinical outcome was Jjudged to be completely
successful for 32% of the U.S. patients, while 29%
experienced some reduction in size or number of
calculi as a consequence of monooctanoin therapy.
Twenty-six percent of the subjects were considered
failures (no change in stone size), and 13% were
discontinued after a mean infusion period of 2.1
days. Data in Tables 8 and 9 provide a basis for
speculation on the determinants of outcome in
patients receiving monooctanoin for the treatment
of ductal calculi. The complete success cohort had
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a significantly higher frequency of subjects with a
single calculus indicating that complete
dissolution-disappearance is more 1likely when
multiple stones (less than or equal to 2) are not
present in the biliary tree. Further, the partial
success cohort had a significantly longer duration
of perfusion than the failure group. This suggests
that patients with multiple calculi might derive
some clinical benefit if the infusion time is
extended from 8.3 (for failures) to 14.6 days. It
should also be noted that partial success was
attained for patients with multiple stones even
though they had significantly larger calculi.

The descriptive profile presented above for the
U.S. cohort can be compared to that seen for the
foreign patients on monooctanoin therapy (Table 8),
but there are actually few substantive differences
between these two groups that could explain the
better outcome for the US subjects, (Table 4), 32%
vs 29% complete success, and 29% vs 8% of partial
success. Since the U.S. patients were treated
significantly later than their foreign counterparts
(Table 8), it is pussible that certain refinements
in the method of monooctanoin infusion during the
intervening 546 days is responsible for the higher
proportion of partial success patients in the U.S.
cohort. Similarly, a nasobiliary tube may not be
as effective as a T-Tube for administering
monooctanoin, although this suggestion is probably
belied by the rather constant proportion (17-24%)
of subjects in the various U.S. clinical outcome
subgroups who received this agent via a NBT (Table
9). A more _plausible explanation for this
difference in clinical outcome is that failure
subjects in the foreign cohort may not have been
treated for a sufficiently long period of time to
attain the dissolution of at 1least some of the
biliary stones. This notion is supported by the
fact that failure patients in the foreign cohort
were treated for only 7 days (mean), while the
partial success patients in U.S. cohort were
treated for 14.6 days. Finally, it is conceivable
that U.S. physicians are more able or willing to
discern the nuances between a partial success and
failure.

Patients in the Failed or Discontinued Cohort From
the Multicenter Study that Derived Some Benefit
from Monococtanoin Therapy
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Success was defined in the multicenter study as
either stone disappearance or size reduction. 1In
some patients, however, monooctanoin facilitated
the nonsurgical (Dormia basket, balloon catheter,
etc) removal of biliary calcu11 by making them
friable and thus more susceptible to extraction
with the procedures that were ultimately employed.
Twelve of 26 patients that were considered failures
on primary monooctanoin therapy were Jjudged by
their attending physicians to have derived
adjunctive benefit from monooctanoin. If this
group of patients were included in the success
cohort (complete and partial success combined), the
overall percentage with a successful outcome on
monooctanoin would be increased from 56% to 60%.
This increase may understate the actual number cf
patients benefltlng from adjunctive monooctanoin
therapy, since the study protocol did not require
that this type of information be recorded.

Influence of Monooctanoin Dosage on Clinical
Outcome

It can be seen from Figure 5 that, as the dose of
monooctanoin increases up to about 500 ml, the
proportion of patients with a successful cllnlcal
outcome also increases. These data are consistent
with the finding that indicates a longer duration
of treatment (i.e. more monooctanoin) produces a
more desirable clinical effect.

—
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Figure 5. Effect of monooctanoin on stone dissolution in vivo

(Hvmans)

. e e e+ e [ VU

% PATIENTS SUCCESSFULLY TREATED*

.

gz obed

89¢-6T VAN

«» Median, in
ml., of Hoctanw
given within

specified dose

80
N=57 AOGOIHHQG ml)
W\ . N=50 (1200-
N=3S5 (400-599 ml
A ) 13, 000 ml) range
\
e0 _
MN=33 (200-399 ml)
<O }—
) KZuH.w (0-199 ml)
F X oy _ — — —
aet)
0 <00 1000 1500 2000

TOTAL, MONOOCTANOIN DOSE (ML)*x

*Within a specified dosage range

e e - _— - e ;

2500



'mmm.; S e

page 29
NDA 19-368
C.

Conmparison of Multicenter Results With Other
Monooctanoin Experiences

There are a number of other reports in the literature
detailing the use of monooctanoin in the treatment of
choledocholithiasis. Velasco et al (13) administered
monooctanoin for 5 to 10 days to 9 Chilean patients with
retained common bile duct (CBD) stones and observed
complete disappearance in 7, size reduction in 1, and no
change in the final subject. In Germany, Schenk et al
(14) infused monooctanoin for a maximum of 10 days in 11
patients with CBD calculi using either a T-Tube or
nasobi.iary tube (NBT). In 6 of the 11 cases, total or
partial dissolution of the calculi occurred eliminating
any need for further operative or invasive treatment.
The 55 to 89% success rate (complete plus partial)
reported in these initial monooctanoin trials has been
confirmed by a number of studies conducted in the United
States and other countries throughout the World. These
include: Great Britain ~ 83% success (10), Mexico - 58%
success (Y), West Germany - 77% success (11), Italy -
88% success (8), and the U.S. - 62, 79, 83% (7,15,16)
The 127 subjects treated with monooctanocin in the
investigations listed above were perfused for an average
11.1 days with 550 ml of dissolving agent. A mean of
81% of these patients benefitted from monooctanoin
therapy which is considerably higher than the 61%
derived from the analysis of the current multicenter
trial data.

Clinical outcome for patients receiving monooctanoin in
the multicenter trial is presented in Table 14, and
contrasted with five other studies that were reported in
the medical literature. In dgeneral, the proportion of
patients successfully treated with monooctanoin infusion
in the published studies (2, 8-11) was somewhat higher
than in the multicenter trial (78 vs 54%). This may be
attributed to a number of factors. First, the average

"calculus was larger (13.6 vs 10.7 mm) and the duration

of infusion shorter (9.2 vs 12.8 days) for the
multicenter group in comparison to the most successful
studies that were published in the literature. Indeed,
the patients reported by Uribe et al (58% success) (9),
were only treated for 5.3 days which suggests that, at
least in part, treatment outcome is a function of the
length of perfusion with monooctanoin. Secondly, the
multicenter data base is relatively heterogeneous (i.e.
a large number of physicians contributed a small number
of subjects) unlike the published studies in which each
group treated a substantial number of patients. This
latter circumstance allows for the attainment of
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technical proficiency which is undoubtedly an important
determinant of clinical outcome in this type of

procedure. |

fable 14. Clialcal ostcome for patients receiving sonoctasoin for
the dissolution of billary calenli
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D.

Comparison of Monooctanoin with Other Treatments of

Biliary Calculi:

The use of monooctanoin for the dissolution of biliary
calculi has been compared with heparin in a prospective,
randomized trial conducted by Velasco and his assoclates
(17). In this study, all patients admitted with retained
duct stones and a T~tube in the common duct during a two
year period (1978-1980), were randomized to receive
infusions of either heparin 25,000 units in 250 ml
saline, or monooctanoin 408 ml/h continuously with an
infusion pump during the previous year by saline
washout. There was no statistically significant
difference in the size, number and location of stones in
the three groups before tha beginning of treatment.
Disappearance of stones occurred in 11/54 (20%) in the
control group, 5/15 (33%) in the heparin group and 13/20
(65%) in the monooctanoin group, a statistically
significantly more effective treatment in the latter
than in the previous 2 groups. Six patients in the
monooctanoin group required a second infusion for
another 5 days; in 4, the stones disappeared and the
other two required surgery. The incidence of side
effects in patients receiving monooctanoin was abdominal
discomfort 75%, diarrhea 65%, vomiting 50%. One patient
developed jaundice and chills after 4 days of infusion;
klebsiella was identified on blood culture. The patient
was treated with antibiotics and made a complete
recovery. Subseguent X-ray examination showed no
stones. Although other workers have achieved more
impressive results with heparin (72% success) (18) the
failure of heparin to display a convincing gallstone
dissolving capacity in vitro has led to the suggestion
that any clinical benefit associated with heparin
therapy is due to a simple flushing effect (19, 20). A
number of studies have shown that bile acids are
efficacious dissolving agents for choledocholithiasis
with success rates varying from 33 to 83% in 10 separate
series (20). It is also generally accepted that cholic
acid, although inferior to monooctanoin, is capable of
dissolving cholesterol stones in vitro (1,6).

Surgical removal (choledocholithotomy) is still probably
the most commonly employed method for treating retained
bile duct stones. It should be emphasized, however,
that common duct exploration 1in the absence of
intraoperative choledochoscopy or cholangiography has
resulted in stone retrieval in a relatively small
percentage of patients (27-53%) (21). Hicken et al (22)
has reported that cystic duct cholangicgraphy reduced
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the number of negative choledochostomies by 90% in their
series involving 1293 subjects. Similarly, Jolly et al
were able to recover stones from 78% of those patients
having a positive intraoperative cholangiogram (23).

For patients with recurrent ductal calculi,
choledochoduodenostomy, subsequent to choledochostomy,
has been shown to be associated with less morbidity (8.0
vs 27%), mortality (0 vs 4.4%), and incidence of
reoperation (0 vs 21%) than T-tube drainage (24). These
findings have been confirmed by Lygidakis (25) who
randomly assigned 120 ©patients with recurrent
choledocholithiasis to 3 treatment groups. Group A
received the CBD-duodenal anastomosis, dgroup B,
sphincteroplasty, and group C, T-tube placement. Group
A subjects had low early morbidity (10%), and no
mortality or reoperation. 1In contrast, group B and C
has much higher morbidity (25 and 30%),

mortality (5 and 2.5%), and reoperation rates (13 and
23%). Andenberg et al (26) also performed
choledochoduodenostomy on 20 subjects after surgical
remeval of CBD stones and observed pneumonia in one
patient but no mortality. Eighteen of the 20 subjects
wer:2 free of postoperative symptoms, while one had
recurrent cholangitis due to a stricture in the
anastomosis, and the other had multiple intrahepatic
retained stones.

For those patients in whom surgery is contraindicated
due to age or complicating condition, a number of
relatively new procedures for calculus removal have
gained widespread acceptance by the medical community.
Mazzariello (27) has been able to remove residual stones
from 204 of 220 patients through the passage of forceps
or a Dormia basket into the T-tube tract under

continuous fluoroscopic guidance. The primary cause of

treatment failure was complex fistulous (T-tube) tracts
(4 cases), calculus impaction in the ampulla of Vater (3
cases), closing of the proximal portion of the T-tube
tract (3 cases), and difficulty in reanalyzing the
cystic duct (3 cases). Complications included pain and
emesis in 16 subjects, cholangitis with fever (9 cases)
or jaundice (3 cases), and the accidental creation of a
secondary passage in the T-tube tract (4 cases).

Burhenne (28) has also reported on the use of a basket
extraction technique through the mature T-tube tract.
He analyzed data obtained from 612 subjects who were
treated at 38 institutions for retained bile duct
stones. Calculi were not extracted in 9% of the
patients in this series and necessitated reoperation.

A
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A reoperation was also required in an additional three
patients due to (A) the basket engaging a common duct
papilloma, (B) a large stone was ensnared by the basket
but could not be removed through the sinus tract, and
(C) post-extraction drainage of bile collection. No
mortality was seen in this study, although morbidity
included sinus tract perforation (7 cases), fever (12
cases), subhepatic bile collection (2 cases), sepsis (2
cases), pancreatitis (2 cases), and vasovagal reaction
(2 cases).

For thnse patients diagnosed as having residual stones
in the biliary tree but without a mature T-tube tract,
endoscopic papillotomy or sphincterotomy (either with or
without basket or balloon catheterization) is a viable
alternative to surgical intervention. Koch et al (29)
and Safrany (30) were among the first to report on their
experience with this procedure. Koch et al (29) used
endoscopic papillotomy on 267 patients in West Germany,
222 of whom had choledocholithiasis. 1In this group of
222 patients, calculi passed spontaneously in 108, a
basket catheter was required for removal in 84, surgery
was needed in 12, and in 18 others stones remained in
the CBD. The overall success rate was 87% with the most
serious complications being pancreatitis (9 cases),
hemorrhage (7 cases, 5 requiring surgery), duodenal
perforation (2 cases requiring surgery),and cholangitis
(1 case requiring surgery). One of the patients with
bleeding died after surgery (3 days), as did a woman
with cholangitis (7 days post surgery). Safrany’s (30)
data is somewhat similar to that reported by Koch et al.
In 185 subjects, calculi passed spontaneocusly o2fter
duodenoscopic sphincterotomy in 106, were basket
extracted (Dormia) in 67, and retained in 12. Three
patients died from therapy (2 cholangitis-septicemia, 1
pancreatitis). Morbidity was observed in 10% of the
patients and included 8 cases of retroperitoneal
perforation, 7 bleeding, 5 cholangitis, 3 pancreatitis,
and 1 subject with an instrument-induced injury.

Since the publication of Koch and Sufrany’s studies in
1977, a number of articles have appeared which
substantiate their early observations on the utility of
endoscopic papillotomy (EP) in the treatment of retained
bile duct stones. Novis et al (31) demonstrated
spontaneous passage of stones in 44 of 56 patients in
Israel that were provided an endoscopic directed
sphincterotomy (ES) . In three subjects, the
sphincterotomy regquired extension, and in three others
the stones were extracted via a Dormia basket. Stones
failed to pass in four patients and were surgically
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removed. Cholangitis and severe pancreatitis were the
only complications noted. 1In Canada, Passi et al (32)
performed EP on 31 patients with stone removal occurring
in 26 (84% success). Pancreatitis developed in 4
patients, minor bleeding in one, and acute cholangitis
in 2. In a U.S. study, Mazzeo et al (33) showed that
calculi were absent in 41 of 51 EP patients with stone
retention occurring in the remaining 10. Surgery was
required for retained stones in 4 patients, and
recommended for CBD calculi in excess of 2.5 cm. Minor
complications were reported in this study including 5
episodes of bleedinq¢ for an overall morbidity rate of
15.2%. The mortality incidence was 3.4%. In a final
study conducted in the United Kingdom, Neoptolemous et al
(34) performed endoscopic sphincterotomy on 98 subjects
with an intact gallbladder and CBD stones. Stones were
completely extracted in 91 of these patients. One
patient who presented in extremis died following failed
calculus extraction. On follow-up (4-50 months), 16
patients have died but only one from gallbladder sepsis.

The effectiveness of various physical methods (surgery,
papillotomy, bask~t-balloon-forcep extraction, etc.) of
treating choledocholithiasis is thus generally superior
to the results of dissolution with monooctanoin. In
certain clinical circumstances, however, (elderly
subject, large stone, multiple stones, etc.)
Monooctanoin perfusion may be the method of choice for
attempted removal of biliary calculi. It remains
possible that ultimately a still smaller population will
require this treatment. Reimann et al (35)and Staritz
et al (36) have both utilized a mechanical lithotripter
to crush 1large CBD stones. In each study, eight
patients were successfully treated with this technique.
Orii and his colleagues (37) were also able to remove
all or most of the HBD and CBD sto.es in 11 patients
with a Yag laser - choledochofiberscope combination. I’
remains to be seen, therefore, what the ultimate place
in therapy of monooctanoin will be. It’s labeling
emphasizes, however, that it is to be used when other
means have failed or cannot be undertaken.

Safety of Monooctanoin in the Treatment of Patie..ts with
Biliary Calculi

The side effects accompanying monooctanoin infusion in
the multicenter study have been tabulated (Tables 10,
15). Side effects are very common, and the cause of
considerable discomfort that can be severe, even life
threatening. Briefly, about 3/4 of patients experience
some adverse effect: 43% of the patient. given
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Monooctanoin experienced pain, 32% nausea, 20% emesis,
19% diarrhea, 6% fever, and 18% some other adverse
reaction of which discomfort (7%) and anorexia (3%) were
the most common (Table 10). In addition, 45 supnjects
(14%) had to be discontinued from the trial for a
variety of reasons, the most prevalent being severe
and/or immediate side effects (Table 14).

The incidence of adverse reaction in the multicenter
trial is similar to that described in a considerable
number of published studies. Of 117 adequately
characterized subjects receiving monooctanoin (7-11, 13,
14, 17, 38), 33% had pain or abdominal discomfort, 29%
nausea, 28% diarrhea, and 21% emesis, with 6%
discontinuations. Eight percent of these subjects were
without side effects in contrast to 23% of those in the
multicenter study. One patient from this series
developed dehydration and hyponatremia secondary to
diarrhea (9) and expired 4 days after discontinuing
monooctanoin.

In addition to the serious adverse effects described
above, there have been other published reports of other
serious reactions. Crabtree et al (39) discontinued
monooctanoin after 60 hr perfusion in a 72 year old man
with radiclogically proven CBD stones due to abdominal
pain, nausea, and emesis. These symptoms were followed
by progressive Jjaundice, anorexia and fever. This
patient was treated with antibiotics, but nevertheless
expired 5 weeks after discontinuing the perfusion.
Autopsy revealed acute pancreatitis and cholangitis, and
a biliary tree filled with pus and a black biliary cast.

Minuk et al (40) administered monooctanoin to a 25 year
old woman with numerous intra and extrahepatic stones,
and cirrhosis secondary to chronic active 1lupoid
hepatitis. On three separate occasions, monooctanoin
infusion at 3-5 ml/hr produced right upper quadrant pain
and systemic side effects including facial flushing,
metallic taste sensation, and dyspnea, with low arterial
blood partial pressure in relation to the degree of
hyperventilation. Symptoms resolved promptly on each
occasion with monooctanoin discontinuation.
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Table 15. Comparison of side effects in U.S. and
foreign patients receiving Monooctanoin for dissolution
of biliary calculi
Variable United States Foreign Statistics*
Pain 117 22 NSD
Nausea 87 17 NSD
Emesis 51 14 NSD
Diarrhea 50 13 NSD
Fever 18 - NSD
Other 47 10%% NSD
Total Pt with 208 43 NSD
Side Effects
Pt with 113 21 NSD
Multiple Side
Effects
Pt Without 66 o NSD
Side Effects
Total Pt 274 52

*Derived from chi-square analysis.
** Other includes: Discomfort (4), fullness (2), intolerance (2),

pyrexia (1), itching (1), anorexia (1).
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In an attempt to define histopathological alterations
occurring in patients receiving monooctanoin, Geenan and
his associates (41) obtained serial kiopsy specimens
from the gastric antrum, duodenum and bile duct of 10
subjects given monooctanoin at 2.5 ml/hr for 7-10 days.
A diffuse erythremia was observed in the antral and
duodenal mucosa of 3 of 10 and 10 of 10 subjects,
respectively. Duodenal erosion was also seen in 6 of 10
patients at both 3 and 7 days post-treatment, while
inflammatory cell infiltration was present in 5 of 10
patients. In three of five subjects, ulcerations were
manifest in the CBD mucosa. No mucosal abnormalities
were seen one month after discontinuing monooctanoin.
Four of the subjects in this series experienced pain and
nausea, and all had frequent loose stools.

Histopathologic ciianges accompanying monooctanoin
infusion have also been reported by other investigators
(8, 14, 38, 42). Schenk et al (14, 38) noted duodenal
erosions and localized mucosal inflammation in two of
five and two of six patients, respectively. Duodenal
edema and/or inflammatory cell infiltration also
occurred in four of the seven subjects treated by
Triatepep et al (8). Finallv, Train et al (42)
uescribed a 57 year old man who developed hematemesis on
the 11th day of monooctanoin administration (10 ml/hr)
which resulted from multiple deep ulcerations in the
duodenum adjacent to the top of the ring catheter.
These authors concluded that the high rate of
monooctanoin infusion in direct contact with the
duodenal mucosa was the cause of the ulcerous condition.

VI. Approved Package Insert:
A copy of the package insert is attached.
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died atter 24 br perfuion. 1

Overall, 251 {TT%)} of tha MOCT ANIN™ treated patients had 3ide
ettects: 134 (41%) had muitipie side affects. Most Of these were
mitd gastrointestinal sAympioms. Some ware 1olersted, 3ome asbated
with reduced pertusion rate and discontinuation during meals. Side
#itacts BnG oM svents cauted gigcontinuation in 41 N2.5%) ot the
320 patienis.
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Als0 reported in the literature was one aeath apparently due to
acute pancreatrs and cholangiiis. and one patrnt with hematornesd
from multiple duodenal ulcerations. A patent with lupus
srythamatosus ceveioped upper fight quadrant abaomnal pan,
dysphas and hypotsnsion with hyparventilation. The gympioms
sbaled when the drug sominisiration was discontinued.

DOSAGE AND ADMINSTRATION: MOCTANIN™ {MONOOCT ANOIN)
is aCMimstered &8 & conlinuous perfusion through a catheter
inseried directly 1n1o the common bile duct generaily via & T-tube
or through & naso biliary e placed by eNdosCOPY.

IT IS ESSENTIAL TO HAVE AN OVERFLOW MANOMETER,
PERISTALTIC PUMP OR SIMILAR MEANS TO ASSURE THAT
PERFUSION PRESSUAE DOES NOT EXCEED 15 om H,0.

Pertusion should ba at a rate of not morethan 3.010 5.0 mi/hour at
8 pressure of 10 cm H,0 lo minimize gastrointestingl and/oer
biliary tract irntation. Administration may De nterrupted during
meals.

Perfusion i best regulated Py a Pecistaitic Infusion pump. Out
patients have used Dattery opersied portable pumps.

MOCTANIN™ must not be administered intravenously or
intramuscularty.,

MOCTANIN®™ shouly be warmed to 80-80°F prior 1o bewng
periused and care Should be taken that the lemptrature of the
perfusaie does not lall beiow 85°F auring AT SISO,

Stones must be radoiucent and réadity accessible 10 the perfussle.
H recently removed Slones are available they should be analyzed
for composition of incupated 1n MOCTANIN™ at body temperature
with stirrng. Il anaiysis shows the stone o De other than
cholesterol or W na dusolution is cobserved after 72 hours
incubation, MOCTANIN™ therapy should not be instituted.

Duration of -perfusion of MOCTANIN®™ ia from 7 to 21 days. "
207 10 days. endOSCe0Y Of Xy Shews naither SiMINANGA ot reduc:
tion In size of stones therapy should be discontinued,

HOW SUPPLIED: MOCTANIN™ (NDC 47879-399-18) s supphed
in glasn boitles contmning 120 mi of stevile bauid. ready for use,
with drspossable boltie hanger. Store st controlied room temperature
(59-86*F) 15-3*C

Distributed by: Ascot Pharmaceuiicals, Ine.
Skokle, IHinols 80077

Rev. 11785
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Monooctanoin, under the trade name Capmul, was made avatlable for
investigative use by Stokely Yan Camp, Inc., in 1975. 1In 1977, Or. Alan
Hofmann, Director of Research in the Division of Gastroenterology at the
University of California, San Diego, received IND 13,615 for investigation of
Capmul. In 1982 he undertook the monitoring of the use of this product under
his IND by physicians requesting its use for attempts to dissolve CBO. In
March, 1984, Dr. Hoffman sent a status report of the investigations oa Capmul
to Or. Temple (Attacrment A}.

In September 1982, Or. Marion Finkel, Director, Orphan Products Development,
on the basis of her detailed ieview of the Titerature, concluded that
monooctanoin was an appropriate candidate for orphan drug status.
Accerdingly, a Federal Register notice published December 10, 1982 invited
submission of a New Drug Application for the use of monooctanoin in dissolving
Cholesterol gallstones retained after cholecystectomy. In response to this
notice, Ascot Pharmaceuticals met with Dr. Finkel (o discuss the requirements
of an NDA. The present submission, under the trade name Moctan, is a result
of that meeting. Although the product is identified chemically as
monooctanoin, Moctan ccntains about 70% of the 1-mono-ester of octanoic acid
and about 30% of the di-ester. Physically, it is an o0il, and in vitro 100 m]
dissolves 12 g of cholesterol. Theoretically then, it should be an excellent
solvent for cholestero] gallstones in the biliary tract if it can be brought
into intimate contact with the stones for a sufficient period of time.

II  CLINICAL STUDIES

A. Published Lite-ature: In her memo of September 1982, Dr. Finkel reviewed

the reports of clinical trials of moncoctanoin published throught 1981

(Attachment 8). I have added reviews of 7 reports which have been published |
since that time.

Results published in the literature support the claim that infusion of
monooctanoin into the biliary tract is effective in dissolution of cholesterol
stores either to the point of disappearance or to the point of sufficient

reduction .n size to make possible successful extraction of the stones by
endoscopy. The treatment is attended with a high incidence of adverse

effects, primarily abdominal pain, nausea/vomiting and diarrhea but these are

in almost all cases manageable by reducing the rate of infusion; in those

cases where they are not, discontinuation of the infusion is followed by

resolution of the symptoms. |

B. Present Submitsien. The data in this NDA are based on individual case

reports on a total of 403 patients treated between May 17, 1975 and October 5,
1983 by a total of 221 investigators, 199 from the United States and Canada,

and 22 from 13 other countries. Sufficient information was available on 273

U.S. and 52 fureign subjects to be usefyl in statistical analyses of the
relationshir between pretreatment or treatment variables and clinica)

outcome. iwenty-six patients were not included in any of the analyses for
Justifabie reasons. The sponsor chooses to divide the patients into 2 groups,
those treated in the United States or Canada, and those treated in some other
country (foreign patients).
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C. Procedure

1. Inclusions: Patients with retained cholesterol stones in the common
bile duct and direct access tg the bile duct by 1-tube, percutaneous
transhepatic Catheter, nasobiliary tube or cholecystos tomy Catheter,

2.  Exclusions: Patients with g grossly infected biliary tree or with
parenchymai liver disease.

3. Method of Administration: Honooctanoin, warined to body temperature,
was infused tarough a T-type, naschiliary tube, perculaneous transhepatic
catheter or cholecystostomy tube by graviily or by a constant infusion
pump. A central venous pPressure maicometer interposed in the tubing
between tne pPump and the patient was adjusted to preven: a pressure 1in
excess of 12 ml of the oi1, The inivial infysion rate was 1-2 ml /hr,
usually increased to § ml/hr, with a maximum rate of 10 ml/hr,
Cholangicgrams were obtained bafore ind at least at weekly intervals
during the treatment period. Routine liver tests were monitored in most
subjects. In actua)l practice, the technique of infusion varied

considerably from one investigator to another, especially during the early
stages of the investigation.

4. Definition of outcome

a. Compiete syccess. Compiete disappearance of the stone(s) during
the course of infusion.

b. Partial Success: Stones retained, but some ejther disappeared
or were reduced in siza.

C. Failure: Neither disappearance or reduction in size of stones.

d. Discontinued: Neither disappearance nor reduction in size of
stones, and the patient and/or physician elected to discontinue
treatment,

The latter two groups were considered treatment failures byt were kept
separate for each of the statistical analyses. "Partial success" was
ronsidered a not unfavorable resuylt in that reduction of size of stones
might facilitate their subsequent passage or extricton and thus obviate
the need for any other intervention; this definition could pe defended
only if it could be shown that attempts to extract the stones were
unsuccessful before infusion, successfuyl after infusion. The data
submitted do not document the incidence of such Wccurrences. According to
the sporsor's table 15 (attachment C) foilow-up information was availadle
in 60/84 cases of “nartial success.* Post-infusion elimination of the
stones short of surgery was accomplished in 17 cases by basket, 3 by
balloon, 6 by multiple procedures, § by “"others”; in 3 additional cases
the stones disappeared on further observation. That these 35/60 surcesses
were a resutt of reduction in the size of stoneg by monoctancin perfusion
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[l: Safety

A, Symptoms: Monooctanoin is dttended with a hiah incidence of adverse
reactions (Table 4) as tabulated both by the sponsor and independently by
Or. Hofmann. The most frequent adverse effects were abdominal pain,
nausea, vomiting, diarrhea, discomfort and fever. inc Tatter could
probably be ascribed to ascending cholangitis associated with CBD
obstruction by impacted calculi. According to Dr. Hofmann's analysis
severe side effects occurred in 5% of the patients; in at least that
number, this was a reason for discontinuing therapy. However, the adverse
effects were, with rare exceptions, completely reversible, by reducing the
rate of infusion or, when this was not effective, by discontinuing the
treatment.

B. Laboratory Farameters: Increase of alkaline phcsphatase and SGOT
over the baseline (which was often efevated) occurred in 14% and 12% of
the patients respectively. The underiying stone disease or a too-high
perfusion pressure could be contributing factors to these enzyme
elevations. Disturbance of other Taboratory parameters was rare.

C. Tissue Injury by Monoococtanoin: At the annual meeting of American
Society for Gastrointestinal Endoscopy in May 1984, Venu et al submitted
an abstract reporting their findings of the effect of monooctanoin
infusion on the upper gastrointestinal mucosa and the bile duct (Venuy RP
Geenen .JE, Hogan WJ, Komorowsk i R, Jdohnson JK. A prospective study of the
endoscopic and histologic effects of monooctanoin infusion for CBD stone
dissolution on upper GI and biliary tract mucosa). At the time of this
writing the full report had not been published. Ten patients with targe
CBD stones were studied by serial endoscopic observation and mucosal
biopsy prior to, during and after treatment by monococtanoin infusion,
Gross endoscopic appearance was recorded and mucosal biopsies were
obtained from the gastric antrum, the ducdenum and the bile duct during
endoscopic retrograde cholangiopancreatography and sphincterotomy. A
nasobiliary catheter was then inserted into the CBD and monooctanoin 2-§
ml/hr was infused for 7-10 days. Repeat endoscopy and biopsy were
performed at 3 and 7 days. In 5 patients the same studies were repeated
one month following treatment. Endoscopic examination disclosed diffuse
erythema of the antral mucosa (3/10 patients) and duodenum {10/10
patients) plus mucosal erosions of the duodenum (6/10 patients) at both 3
and 7 days. There was no significant histological alteration in the
gastric mucosa but significant inflammatory cell infiltration was ocbserved
in the duodenum in 5/10 patients; the CBU mucosa showed ulceration in 3/5
patients. No mucosal alterations were observed by either endoscopy or
biopsy one month after the infusions. A1l the patients experienced
frequent loose stools and 4/10 experienced epigastric pain and pausea;
these symptoms subsided when the infusion was completed. An anatomical
basis for the principal adverse effects in the human was thus established,
confirming the results of axperiments in dogs.
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Ascot Pharmaceuticals

Pharmacology Review

Name of Drug: Moctan, Capmul 8210, monooctanoate, monooctanoin.

Category: Sclubilizing Agent for cholesterol gallstones retained in the

biliary tract of patients following cholecystectomy; a semi~synthetic

esterified glycerol.

Chemical St-uctures:

Moctan is prepared by the direct esterification of g
and capric acids. The products formed are water and the following:

?HZ-OOCR

CH-OH

éHZ-DH

1-Glyceryl alkylate
CHZ-00CK

%H-OOCR

CH2-0H
1,2,~Glyceryl dialkylate
CH2-00CR

éH-OOCR

éHZ-OOCR

Glycerol Trialkylate

?HZ-OH

CH-00CR
{
CH2-0H

2-Glyceryl alkylate
?HZ-OOCR

%H-GH

CH2-00CR
1,3,-Glyceryl dialkylate

CH2-0K
{

CH-OH
!

CHZ-0H

free Glycerol

The alkylate moiety RCO- is predominantly Cg Hy5 0, (80%),
caproate (g H]} 02 (3%) and laurate Cyp Hp3 02 ?1%%.

Free glycerol

Composition & Dosage Form.

Moctan is a clear, viscuous, sterile liquid supplied in glass bottles

containing 120 mi.

S

S present at a concentration of about 2.5%.

ycerol with caprylic
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Dosage, Route & Indication,

in the biliary tract of patients following cholecystectomy. It js
aaministered as a continuous perfusion through a T-tupe inserted
directly into the common- bile duct or through a naso-biliary tube

Perfusion should be at a rate of 3.0 to 5.0 ml/hr at a pressure of 10

cm H295 Pressure is not to exceed 15 cm Hz0. Moctan should be at
60-80YF. Duration of infusion is 7-21 days.

Submitted Preclinical Studies:

In Yitro: Considerable in vitro data are supplied which clearly

demonstrate the cholesterol solubilizing properties of Moctan. In

Just several days of standiny in Moctan, cholesten{eet stones are
significantly reduced in size or completely dissolved. In contrast,

but even here slight dissolution occurs which is not scen with other
agents tested.

In Yivo

Moctan (M, vs. saline in dogs (T.R. Gadasz__ M.D.):

Two cholysystectomized mongrel dogs were infused continuously for 5
days into the common bile duct with 1. ml per hr. (1/5 the maximal
clinical rate) of M; another two were similarly infused but
sacrificed 14 days after cessation of the infusion. Four

operated. Tissues examined histologically at term included the
distal part of the common bile duct, the antral area of the stomach
immediately proxima: to the pylorus, the duodenun distal to the
entrance of the common bile duct at the Ampulla of Vater, a random
section of the liver, and a proximal or mid-portion of the pancreas.
Hepatic and pancreatic €nzymes were analzed at time of operation,
beginning of infusion ang at end of infusion.

L . ‘-



Results:

The sham operated dog showed no ¢linical cChemistry disturbances.
None of four saline treated J0gs showed c¢linical Chemistry
disturbances related to the infusion. None of the M treated dogs
showed serum amylase Changes but two of the four 60gs showed Tiver
enzyme elevations that may have been related to infusion: one of
these dogs (#5) showed slight elevation of SGOT and ailkaline
phosphatase at the end of infusion that was not apparent before the
infusion and the other dog (#4) showed marked elevations of SGPT and
alk. phos and moderate elevations of SGOT & serum bilirubin during
infusion that had essentially disappeared 14 days after infusion

(pre~infusion values are not known-this dog showed foci of hepatic
necrosis histologically).

Grossly, it is reported there were no significant changes in the
common bile duct, stomach duodenum, liver, or pancreas. No

ulceration, erosion, erythema, friability, or stricture was visibly
evident in any of the bile ducts.

Histologic exam did not reveal pathological changes in the pancreas,
duodenum, or stomach of M treated days. The M treated dog that
showed mild liver enzyme change showed mild hepatic congestion & the
dog which showed marked eénzyme changes showed focal areas of hepatic
necrosis. Whereas the common bile duct of saline treated dogs showed
only mononuclear cell infiltration, that of the M treated dogs also
showed proliferation of the mucosa (3/4) and inflammation (some
fibrosis) of at least a mild sort (2/4). The diameter of the common

bile ducts of all animals was comparable (avg 6 mm) except for one M
treated dog (12 mm). -

Subacute infusion of M in monkeys ACS Surgical Forum, 1978, 29; 439,
Five monkeys were infused through a T-Tube into the common bilte duct
(CBD) with M for up to a month and a half at 2.6 ml/hr (haif the
maximum clinical rate).

Results:

M was said to cause miid to moderate inflammation of the CBD in 4/5
monkeys, but no pancreatitis, diarrhea or deaths.
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Acute & short-term infusion of M in cats for a short period up to 3/5
the max. ciinical rate. Gastroenterology 1979, 76: 1237) e

abstract reads as follows-

"TISSUE COMPATIBILITY OF [HE GALLSTONE SOLUBILIZER CAPMUL 8210- A
STUDY IN CATS". 4 Schenk, H Koch, 4 Stolte, B Schmack. Medical and
Pathological Department of the University, D-8520 Erlangen, W-Germany,

“The commercial emulsifier Capmul 8210 (a mixture of
octanoin-glycerides with glyceryl-mono-octanoate as predominant
1ipid) is described as an effective agent for dissolving cholesterol
gallstones. While its systemic non-toxicity is well known also for
man, no data exist about its Tocal tissue compatibility when
instilied directly into the biliary tract. METHOD: 17 adult cats
wheighing 1,7 - 2.8 kg were anesthetized with pentobarbital sodium
(30 mg/kg i.p.). After median laparotomy a teflon tube was inserted
to the gallbladder . Capmul was infused via catheter either
continuously at a rate of 3 ml/hr for 4/6/8 hours once {group a
n=10) or intermittently for 4 hours daily over a period of 4 days at
a rate of 0,6 ml!/hr (group B, n=5). In eacn group 1 animal was
perfused with 0,9 % NaCl for control. The animals were killed
immediately after treatment, and liver, pancreas, galibladder, common
bile duct, and Vater's papilla were examined histopathologically in
serial sections. RESULTS: Depending on the contact time,
inflammatory epithelial damage like acute oedematous destruction of
the biliary and papillary mucosa (group A) or cellular infiltration
of the submucous Tayer as well as acute pancreatitis in 2 cases
{(group B), were found in the animals treated with Capmul, while no
pathological findings were noted in the controls. CONCLUSION:
Cholangitis, papillitis, and possibly acute pancreatitis due to
repeatad contact with Capmul as seen in our animal model-has to be

taken ‘nto account when Choosing this mode of treatment in patients
with common bile duct stones. "

Injection of 0.1 ml of Capmul {Moctan) into left hepatic lobe of
adult rats (Sherp et al, ACS Surgical Form, 1981, 32: 176-177):

It is reported that Capmul, sodium cholate, or saline induced the
appearance of necrotic, hyalinized centers surrounded by fibrosis in
the livers of 6/10, 17/17 and 0/8 animals respectively and that “9 of
10 Capmul treated rats diad from hemorrhagic pneumonitis within 30

min of injection." None of the sodium cholate or saline treated rats
died.

Infusion of Capmul into Heidenhain gastric pouches of dogs (Lillimoe
etal, Sury. Gym. Obstet., 1982, 155: 13-16):

Similar injury to the gastric mucosa has been observed with bile
acids (after kepatitis, the most commen lesien in animals treated
orally with chenodeoxycholic acid 1s G.I1. irritation and ulceration).
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EYALUATION

Moctan is a s€mi-synthetic mixture of medium chain glycerides formed
from the reaction of glycerol with medium chain fatty acids derived

from coconut 0il. The medium chain fatty acids are predominantiy
caprylic acid and capric acid.

Moctan is either identical or very similar to an approved GRAS
nutritional supplement (MCT) manufactured by Mead Johnson. When
Moctan enters the intestinal tract from the perfused biliary tract,
it is hydrolized by the pancreatic and intestinal lipases present,
mainly to glycerol , caprylic acid and capric acid. These are the
same digestion produc*ts of the approved food supplement. Also they
are no doubt formed in the intestinal tract of any person who
consumes coconut or coconut juice. The glycerol and medium chain
fatty acids released in the digestion of Moctan are absorbed,
metaboiized, &4 excreted just as the digestion products of ordinary
coconut or of the approved food supplement.

The preclinical studies submitted on Moctan are¢ limited, but
nonetheless they clearly demonstrate two properties: that Moctan

solubilizes cholestero] gallstones in vitro and that it is locally
irritating to tissue.

Numerous in vitro tests showed that Moctan compietely dissolves or
significantly reduces the size of cholestero] stones in just a few
days. In this respect, it is significantly more effective than
sodium cholate or heparin, two other cholesterol solubilizing
agents. Moctan is much less effective against bitirubin stones vs
chlesterol stones. -

The animal toxicity stuaies which more-or-less reproduced the
clinical mode of use showed local irritation as the only apparent
outstanding adverse effect. Because the rate of perfusion of the
biliary tract in these studies was less than the maximum recommended
clinical rate and the duration usually laess then the maximum
recommended clinical duration, one cannot predict too well how
irritating Moctan may prove to be clinically.

P
However, this reviewer is left with the imression that perfusion in
man will most assuredly be accompanied with at least mild irritation
in the common bile duct and,on rare instances, perhaps even
pancreatitis or hepatitis following rupture of the duct or retrograde
diffusion to the liver or pancreas.
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The submitted animal data tell ys very little about
(general necropsy or histopathology was not done and
LD50 data and ro reproduction studijes). This perhaps can be excused
on grounds that Moctan is intimately related to a food (coconut) and
to @ GRAS food supplement (MCT) and it is an orphan drug of apparent
significant value in a serfous_medical complication. But, Judged

~agic preumonitis in 30
minutes from only 1.0 ml (ca 0.5 ml/kg) into the left hepatic lobe

sugge§ts that the potential for serious systemic effects is real if
administered in a Way that aliows direct availability to the

systemic effects
there are no

LABELING: The draft package insert ijs deficient in that it contains
n0 mention of the anima) studies and the Jocal irritation observed

Inserted at the end of the section headed “Adverse Reactions.* The
Tabeling might also recommend routine assessment of serum amylase &
warn against accidental parenteral administration (which would most
iikely cause severe systemic effects). Labeling is further deficient
in that a statement noting the absence of any data or the potental

for carcinogencity, mutagenicity or impairment of fertility has not
been included.

-l



Recommendation:

In conclusion, all things considered, the sponsor has submitted a
bare minimum of preclinical data. The results show that this orphan
drug, which is related to coconut oil and a GRAS food supplement,
very definitely dissolves cholestero] gallstones in vitro. However,
following perfusion of the biliary tract in animals it has
demonstrated some potential for direct local irritation and, when
administered in a way that allowed direct access into the circulation
(intralobular hepati€ injection in rats), it elicited severe systemic
effects (hemorrhagic pneumonitis and death). From the Pharmacology
standpoint therefore, this NDA is approvable provided the labeling
briefly mention the preclinical findings which suggest the
possibility of local irritation with normal perfusion of the biliary
tract and adverse systemic effects if admiristered in a way that
permits direct access of the drug into the circulation.

-
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Pierre Deslauriers

cc:
Orig:
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HFN-110

HFN-110/CS0

HFN-110/PDeslauriers/5/23/85
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Division of Cardio-Renal Orug Products :7
CHEMIST REVIEW NUMBER ONE

Completed: January 22, 1985

A. 1. NDA 19-368 ORIGINAL NEW DRUG APPLICATION

Applicant: Ascot Pharmaceuticals, Inc.

7701 N. Austin Avenue

Skokie, IL 60077

Telephone: (312) 967-1910

Arnold M. Schacter

V.P. - Technical /Requlatory Affairs

2. Product Names:

Proprietary: Moctan

Non-proprietary - None claimed, but such a name appears on
Tabeling

Chemical: (a mixed mono-dj glyceride)

glyceryl-1-mono-octanoate
glyceryl -] -mono-decanoate
glyceryl-1-2-di-octanoate
free glycero)

3. Dosage Form: A sterile, pyrogen-free liquid
Route of Administration:

Disgensed:
q. Pharmacolo

Perfusion into the common bile duct
Rx

gical Category - Soelubilizing agent for cholestero!l

gallistones reta

ined in the biliary tract following cholecystectomy.
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5. Structural formula
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' én,ou
A Q‘vuw' alkyl et
and
CHa-00CR
<':ﬂ - 0OCR
{
CH, OH
~2_1 y R Q‘gm;l A;Jk!'dk
and
?nz‘ooct Q\\A
CWh - 00CR

Ha—00CR

Mﬁid‘tg‘d’t

(‘:HzOH ‘RQO-CSH.SD
CH-00CR ™ {_‘ )
éHt-oH - Sy ke e 2el)
2- QLICQ.ry‘ a“ty‘o.“'.
Ch H |q°l—
[hamooeR caprats (~159)
?Ht°“
CH,-00cR C H.0
AT
3-Q) A
1. Q ycet'y‘ J c.“(ylc.“’. “P“N*i (~ 32)
CHa2 0K .
c',H-oH C, H,,0, (~ l‘zj
LH:DH
Glycers|

6. Classification: 1 B HV, Orphan Drug

B. 1. Initial Submission: September 14, 1984 date on FDA 356H
Received B/D: September 25, 1984
Assigned to Chemist: October 21, 1984

2. Amendments: None to date
3. Supporting:

e —— e~

4. Related: =

C. Remarks: When this review is accepted by the supervisory chemist the

applicant wiil be promptly telephoned to discuss the deficiencies noted here.
A letter to the applicant, reflecting the call, will be requested from the

CS0, Mr. T.H, Hassall.

P.S. Telephone call was made January 25, 1985
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D. Conclusions: Not approvabie on chemistry and technical Tabeling. The
firm will amend the NDA in response to the telephone call noted above.

—]\61Q1n~‘{;5{‘*(agg;qurqﬁtjb

Natharn R. Rosenthal, Ph.D.
Review Chemist HFN-110

(o]
Orig.
HFN-102/CKumk umian
HFN-110

HFN-110/NRosenthal /1/22/85;3/1 /85

sb/2/21/85;3/4/85/0518s
R/D: RWolters/1/23/85
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Division of Cardio-Renal Brug Products
ChHEMIST REVIEW NUMBER TWO

Completed: April 30, 1985
NDA 19-368 QRIGINAL NEW DRUG APPLICATION - AS AMENDED

Applicant: Ascot Pharmaceuticals, Inc.
7701 N. Austin Avenue
Skokie, I1linois 60067

Pyoduct Name(s):

Proprietary: Moctan

Chemical: (a mixed mono-di glyceride)
glyceryl-1-mono-octanoate
glyceryl -1-mono-decanoate
glyceryl-1-2-di~octanoate
free glycerol

Orug Product: A sterile, pyrogen-free liquid,

Route of Adniristration: Perfusion into the cormon bile duct.

Disgensed: Rx

Pharmacoloqgical Category - Solubilizing agent for cholestero]

tones retained in the bitiary tract following cholecystectony.

Structural Formula - Please refer to Chemist Review No. 7.

Classification: 1 B Hy, Orphan Orug

Initial Submission: September 14, 1984

Received B/D: September 25, 1984
Assigned to Chemist: October 21, 1984

Amendment: February 11, 1985 - in reply to telephone call
ry 25, 1985,

4,

Related: =
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C. Remarks:

0. Conclusions: The application, as amended

» romains deficient on stabilit
elephoned May 2, 1985 to tell him
He will communicate with the FDA to

Tt @ Bt

Nathan R. Rosenthal, Ph.D.
Review Chemist, HFN-110

and technical labeling. Mr. Schacter was t
of the remaining diriciencies in detail.
correct the deficiencies that remain.

cC
Orig.
HFN-110

FN-110/CSO
EFN=TTU7NR0§Entha1/4/30/85;5/3/85

sb/5/2/85;5/3/85/1001s
R/D: RWolters/5/2/85
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Disivion of Cardio-Renal Drug Products
Lnemist Review NHo.

Completed: May 14, 1984
NDA: 19-368 ORIGINAL NEW DRUG APPLICATION-AS AMENDED
Applicant: Ascot Pharmaceuticals, Inc.

7701 N. Austin Avenue
Skokie, I1linois 60067

Product Name(s)

Progrietary:  MOCT”N

LhemicaT: (a mixed mono-diglyceride)
glyceryl-1- mono-octanoate
" -1 " -decanoate

1

-1,2-di -octanoate
frer: glycero]

Orug Product: A sterile, pyrogen-free liquid
oute of Adminiscration: Perfusion into the cormon bile duct.
Dispensed: Rx

Pharmacological Category: Solubilizing agent
Structural Formula: Please see Chemist Review No. 1
Classification: 1B H¥, Orphan Drug,.

Initial Submission: September 14, 1984

Anendments: February 11, 1985: Please see Chemist Review No. 2
May 7, 1985: Please see this Chemist Review

Remarks: Mr. Arnold Schacter came to my office by appointment May 14,

1985, He submitted the amendment bearing the date May 7, 1985.
This amendment is in reply to telephone conversations of May 2,

1985 and May 7 1985 pertaining to remaining deficiencies noted
in Chemist review No. 2 of April 30, 1985,

oo

o = i
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0. Conclusion:

cc:

Orig:
HFN-110
HFN-110/CS0

The amendment dated May 7, 1985 provides all the

information that has been found to be deficient in Chenmist
Review No. 2

Pending establishment inspection, this application now

appears to be approvable from the standpoint of chemistry,
manufacturing and controls, and technical labeling,

Methods validation has been initiated.
EsTablismeu™ nspacTions haot buea "'bn-’-dul

R S L CONT I

Nathan R, xosenthal, Ph.UD.
Review Chemist, HFN-110

HFN-110/NRosenthal /5/20,/85

cb/5/20/85/0333v






