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Division of Medical Imaging, Surgical and Dental Drug Products
Medical Imaging Drug Group

Labeling Review N2 20 1S
NDA: 18-467/S-013 & 014 Gl i

Sponsor: The DuPont Merck Pharmaceutical Co.

Drug: Hepatolite, Kit for the Preparation of Technetium Tc 99m
Disofenin

Date of Submission: July 26,1991 for S-013
: April 8, 1992 for S-014

Submissions provide for:

S-013 - the addition of a radiation dosimetry table to the package
insert which would characterize the effect of the radiation dose to-
patients with jaundice. .

S-014 - the addition of two new clinical indications

1. The diagnosis and evaluation of acute cholecystitis when
performed with morphine sulfate augmentation.
2. The diagnosis and evaluation of [
J
Background: Supplement 013 received an approvable letter dated

April 2, 1993. This letter contained labeling changes
and a request to submit draft labeling incorporating
these changes. Supplement 014 received an approvable
letter dated April 13, 1993. This letter approved only
the morphine augmentation portion of the supplement and
also contained labeling revision requests. The company
has responded to both of these supplements with a draft
package inser® which incorporates all of the labeling
changes requesteéd in both approvable letters. 1In .
' addition, while doing the labeling review of this draft

- label dated August 6, 1993, I noticed that the radiation
dosimetry, section had not been revised since the drug
was origilally approved and that new(
calculatidns were available and should be incorﬁorated
into this revised draft package insert. I requested the

/ company ' '~ to update
that portion of the package insert also. The "final
revised draft" package insert was then submitted dated
November 23, 1993. On December 16, 1993, we requested
the company to move several of the paragraphs into
different sections of the package insert



On December 17, 1993, we received their
"last final revised draft package insert" incorporating
these changes.

Review: The revised draft label (dated December 16, 1993) has
incorporated all of our labeling requests for both $-013 and 014.
The draft package insert is acceptable as submitted.

Recommendation:

I recommend that an approval letter be sent for both S-013 and
014.

: o Js,

wP. /2)no /93
Susan Lange Concur/ ’

Consumer Safety OFfficer A. Erid/Jones, M.D.
Decemberi‘, 1993 Group Leader, Medical Imaging Drug Group
o .




Division of Medical Imaging, Surgical and Dental Drug Products

Medical Imaging Drug Group

Labeling Review
NDA: 18-467/S-013 & 014

Sponsor: The DuPont Merck Pharmaceutical Co.

Drug: Hepatolite, Kit for the Preparation of Technetium Tc 99m
Disofenin

Date of Submission: February 25, 1994

Submission provides for: final prlnted labeling (FPL) for the following
approved supplements:

S-013 - the addition of a radiation dosimetry table to the package
insert which would characterize the effect of the radiation dose to
patients with jaundice. -

[ ]
S-014 - the addition of one new clinical indication

1. The diagnosis and evaluation of acute cholecystitis when
performed with morphine sulfate augmentat;on.

Background: Supplements 013 and 014 received approval letters dated
December 29, 1993, which requested FPL identical to the
draft labeling on which the supplements were approved.

Review: The FPL dated February 25, 1994, is identical to the draft
labeling for the approved supplements and is acceptable as
submitted.

Recommendation:

I recommend that an acknowledge and retain letter be sent for
the FPL for both S-013 and 014.

- S o/’
/8! / b/, L Ik

Susan® Lange R 04 Concur:
Consumer Safety Offlcer- A. Eric Jones, M.D.
March 15, 1994 - Group Leader, Medical Imaging

Drug Group



MECL AL OFFICER'S REVIEW/HFD-1:
NDA_18-467

MOR DATE: October 8, 1993
’ 0CT 19 1993
SUBMISSION DATE: August 6, 1993
Amendment No. 1 to Supplements
§-013 and S-014

RECEIVED DATE: September 8, 1993

SPONSOR: DuPont Merck
No. Billerica, MA

AGENT: Hepatolite Kit
For the preparation of Technetium Dosofenin.

Clinical Evaluation

Applicant in responding to recommended changes in labelling as
set out in FDA letter dated April 13, 1993, requests the
substitution of wor# "may" for in the precautionary
statement "In the cases where there has been no visualization of
the gall bladder after 60 minutes of scanning, morphine may

_ be carefully administered...." This word "
change makes the statement optional and not compulsory as the .
firm points out. In our opinion, this change is an improvement
which should have been recommended initially. The revised
package insert (#513060 dated June 1993) incorporated this change .
as well as all recommendations of the FDA letter dated 04-13-93.

Action Recommended
Send letter to firm approving word change.
13/ :

E. H. Chacalos, M.D.

S
I agree.’ .
A.E. Jones, M.D.

Group Leader Comments: - ‘\/ .
.9 Wk fnfis

&\};

cc:

HFD-160 ,
HFD-161/CS0/Lange
HFD-160/M0/Chacalos
HFD-160/SMO/Jones
HFD-160/DDir/Love

v



Medical Officer's Review/HFD-160

NDA# : # 18-467 MAR 23 1933
MOR Date: - 25 February 1993
Submission Date: 26 July 1991

§-013 special supplement for label revisions
(Radiation Dosimetry)

Received Date:

Sponsor: Dupont Merck Pharmaceutical Company
North Billemica, MA

Agent: Hepatolite Disofenin

APPEARS THIS way
ON ORIGINAL

RS



Clinical Evaluation

Package insert # 511895 dated June 1989 has been revised to
include radiation dosimetries to jaundiced patients with
malignant obstructive disease as calculated byf(

_ Data is based on 5 human
subjects and on kinetics for the liver "predicted" for various
disease categories. It is not clear whether these numbers were
actually determined in patients with the diseases in question in
question. In any event the absorbed radiation dosages are not
too different to matter very much.

However, adverse reaction section also needs to be revised to
include deaths attributed to this class of drugs

to this NDA and others dealing with hepatobiliary imaging
agents.). ’

Action Recommended

1. The revised radiation dosimetry tables in insert are
acceptable. i
2. The adverse reaction section needs to be revised to include *

deaths as set out in MOR dated 12-5-91

S/
- 8]
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Radiation Dose Estimates
or 1c-59m DISIDA »
in Various Disease States*
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+ Based on kinetic data gathered in 5 human subjects and on kinetics for the liver predictzC
for categories (1)-(4) in Coenegracht et al. gur. J. Nucl. Med. 8(4): la0-l4s, 1983.

Category def

Eur. J. NUt2. ——=
initions are: (1) Normal, (2) Jaundiced patients-malignant obstructive diseese

(3) Jaundiced patients-benign obstructive disesse, (4) Jaundiced patients-heptocellular

disease, (5)
Liver - 80% up
(1)

(2)

(3)

(4)

(5)

Gallbladder:

Gl Tract:

Remalnder:

»

Complete retention in 1iver. Assumed distribution and retention:

take. Kinetic model:

Uptake Half-time (min) £limination Half-time (min)
5.0 N 22.0
3.2 e . 63.0
4.0 . - 33.0
< - 4.9 36.5
S ' 360

- A .
KR

10% of activityzieaving liver is cleared to gallbladcer.
75% of this is cleared after 3 hIS., remaining 25% .
cleared- after 9 hours, to small intestine.

90% of activity leaving liver plus clesarance from
gallblacder. Follows kinetics as in ICRP 30.

20% not taken up by the liver is cleared through the
urinary bladder (15%, Tp=0.2 hours) or retained incei:-

nitely (5%).
O‘?



MEDICAL OFFICER'S REVIEW

NDA 18-467
DATE: Sept. 18, 1992
SUBJECT: _ Hepatolite SEP 18 1952
SUBMISSION DATE: April 8, 1992, S-014; divisional comments by

Dr. Chambers dated August 16, 1992;
consultant's review (Dr. Fredd) dated Sept.
15, 1992; MOR dated July 9, 1992.

REVIEWER"S COMMENTS:

I do not agree with several points and the general thrust of Dr.
Chamber's comments as set out in his memo dated

However I fully agree with comments and implications thereof by
consultant (Dr. Fredd, HFD-180) as presented in his memo dated
Sept. 15, 1992, namely (1) that the firm should have analysed the
pivotal studies; (2) that the application is not approvable; and
(3) that it should never have been filed in the first place.

RECOMMENDATIONS: '

Since the disagreements appear irresolvable it would seem that -
only two options ars feasible, namely;

1. Issue a non—-approvallg letter as recommended in my MOR dated
July 9, 1992 requiring firm to do or provide two or more
adequate and well-controlled studies using their own drug
for each of the four indications with an analysis and format
as set out in sections 314.50(5) and (6) of the regulations.

or B

2. Reassign the NDA to a medical officer who agrees with Dr.
Chamber's v1ews. {5’

‘»

E.H. Chacalos, M.D.

Noted. /\/Wdsz‘- o A ""&ﬂ"‘-"’t "'“"'5"1—“- MLM ,'W
A A.E. /a§1e5 M.D. 9/18/92



MEDICAL OFFICER'S REVIEW/HFD-160

MOR DATE:

SUBMISSION DATE:

RECEIVED DATE:

SPONSOR:

AGENT:

NDA 18-467

July 9, 1992

April 8, 1992
Supp s-014 Addition of 3-4 new indications

May 14, 1992

The Du Pont Merck Pharm. Co.
Radiopharmaceutical Division

331 Treble Cove Road

No. Billerica, MA 01862

(509) 667-9531

Technetium Tc99m Disofenin
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Hepatolite, kit for the preparation of



OBJECTIVE OF SUPPLEMENT

To change indications to read (additions in bold type):

MMCATIONS AND USAGE: Tecmetium Tc99m Disotersn is indicaled s 2
hecatobiliary imaging agent. Hepalaiile is indicaled in the diagnosis of ause
cholecysilis 23 wedl 2s {0 rule ot the ocusrence of acute cholecysidis in sus-
pened patients with ngft upper QRGN pain. lever, @undice. rgrt wper aad-
rant lendermess and mass or redound tendermess. by nat limided to these signs
d symptoms,

In siherwise healthy individuals. non=visglization of e gilbhdder 4 Aours
afler dminisiration of Hepalolile following 3 26 hour Aast and in the presence of
aivily m he smail niedire & indicative of 3 diagnosis of acute chalecysiitis,
Under e same condiliors in an atherwise heaiffty person, visualization of he
qilbladdr dwing a 7 howr scinligraphy & effetive i sxcluding 2 diagnasis of
acue cholecysiilis. f the qiblacder is not visualizd by | howr. scanning must
corrnue far four hours or uniit the gaiibtadder is visuaiized.

Hepatsltte® KUt tor the preparation of Technelizm Tc99m Disslonis
is infiezied in he disgnesis 204 evaluation of acwte chelocystitis
whea perfermed with iniravensus morphine suitaie sugmeniaiien.
Morphise administratien eahances sphinctar of eddi tene incroasas
Intralominal cammon dile doct pressure sutticient 1s svercoms resis-
tsace and diverts radictracer ints the galibladder if the cystic duel is
patent. This permils the dagnesis or exciusien of 2cule chelocystitis
within 90 minstes of the start of imaging. §.04mg/Xg merphine
ssifate, dliuted In 10mi saline is administered intrsvencusly ever
three minutes if thers is aen-visaalization of the gaflbiadder after 88
minztes previded thers Ia 2 small bowel visuziizaiien. Acute shele-
cysiilis s conflrmed N there is persistent sen-visaalization of the
gaiibiadder 30 minutes pest merphine adminfstratien.

Chalescintigraphy is only partiaily etiective i the diagnosis or excluding the

dagnasts of aase choiecydilis in ather condiions such as trauma, intercusment

disease, lotst parenterai mudrttion (TPN) and nolhing by mouth (NPO) stahas, alf

of wrach frequently resul in Gise postive resulls (non-viswalization). Faise neg-

ives (visglizalion) are rarely seen 0 certain palients with cholelithisis (myrisd

of grail sanes).

Hepataiite™ it ior the praparation o Technetium Te99m Diseionin

is indicated in the diagnesis and svaiuation of chrenic scalenions

diserders of the hillary tree when performed with Chelecystatinia e
(CCX) augmentatien. Cholecystokinin and ils anzieques cauze the

gaildladder te cantract, the sphincter of eddl to relaz, augment of

prieric sphincter contraction, snhance bewel metillty, Incresse

tseration of bile, pancroatic sazymes and entercidnase. CCX may be

ssetal (1) ax a pretreatment ia patients fasted tor langer than 2448

deurs of receiving lotal parenteral sutritien te reduce iaise-pesitive

stodies in suspecied 2cute chelecystitls (2) (e prevent faise-negative

studies in acaicuions chelecystitis (3) te svaiuate tunciiensl dister-

bances of the gailbladder or cystic duet by gailbiadder sjoction trae-

tisa response. -

CLINICAL EVALUATION

The following new indication was approved in FDA letter dated
Oct. 31, 1988 on basis of MOR dated 6-6-1988 (Zolman) (Supp s-009,
for diagnosis of acute cholecystitis in suspected patients)

b S
INDICATIONS AND USAGE: Tecnetium Tc99m Disotenin is indicated s 2
necaicolliary imaging agent. Hepaiolite 1S indicaled in the diagnosis of xute
cnoiecysttis as weil 2s (0 fule out the occurrence of acute chotecystitis in sus-
peced patients with nght upper quadrart pain, fever. jqundice. gt upper quad-
- - r201 1eNORMeSS and Mass Of reDoUNG lengeress, but not limited (o these signs
0 SsympIoms,
1
In atheFwise heaithy individuals. non-visualization of the gallbiacder 4 hows
aer agminisiration of Hepatolite following 3 2-6 hour fast and in the presence of
actwity.in the small intesting is ingicative of 3 diagnasis of acute cholecysttis.
Unoer the same conditions inmmmhumlvmm.v_tswmmqu
galibtacder during a 7 Rour scintigrapny is effective in excluding 3 diagnosis of
acte cholecystitis. if the gailbiadder is not visualized by 1 hout, scanning must
* continue for four Rouss or until the gaiidtadaer is visualized.

Chotescintigraphy is only mwmmmmmumlmh
Gagnosis of acute chalecystitis in omher conditions such as trawma, intercusrent
thsease. towa! parenteral mutrition (TPN) and nothing by mouth (NPO) stats, al
ot wnich frequently result in talseposﬁvumﬁs(mﬁsxﬂm}ﬁbrg-‘ :
auves (visualization) are rarely seen in certain pammmmnum(m--__
of smait stanes), Sl TR
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ding to this MOR dated 6-6-1981 sensitivities and
ficities for diagnosing acute cholecystitis were usually

% and accuracies rarely below % which seems to reflect
nt clinical expectations. This was all based on published
ts.

ote from this MOR (6-6-88):

"a sufficiently long period of time for scanning and
surgical pathology as the method of final diagnosis yielded
more than 97% sensitivity. Two retrospective trials in
which the number of patients without disease was large
enough produced similar results. For comparison, the trials
with only the clinical diagnosis available had a slightly
lower sensitivity, but still 95%, or more. 1In contrast, the
trials which compiled cases with TPN, NPO, after trauma and
with intercurrent diseases resulted in markedly decreased
paranmeters. '

With the same qualifications, the lowest positive predictive
value was 92% and negative predictive value 98%. The
accuracy was rarely below 97% and in several instances it
was the maximum, 100%.

The specificity was determined in prospective experiments
only on 14 patients with the overall result of 93%. A -
prospective trial to determine specificity of this procedure
poses ethical questions and, therefore, one needs to
consider the retrospective studles. In two large ones, the
outcome was 100% and 97%.

These highly satisfactory results were obtained in a fairly
large population of patients (43), a total of 109 subjects
being studied prospectively. The clinically diagnosed
patients (733) seemed to likewise benefit from the procedure
(Table 1). Thus, the evidence presented here appear both
substantial and convincing.

An average sensitivity and specificity over 95% when found
in a well defined population of patients denote, by current
standards, an excellent diagnostic tool. The reality that
the results were obtained in several localities throughout
the world negates ‘some®hat the fact that prevalancies of the
disease in various places are not available. Thus, while
the predictive values cannot be assigned a broadly
appllcaElé'number, the repeatability of the findings in the
subpopulations may- reasonably translate into an expected,
acceptable rellabality of the efficacy assessment."

these overly optlmlstlc appraisals of publlshed studies it

would seem that Hepatolite is almost perfect in diagnosing acute
cholecystltls or ruling it out with accuracies approachlng 100%,

provi
metho

ded of course, that all diseases, conditions or precise
dologies which could reveal false results are excluded.



However firm is still not satisfied with these incredibly
"accurate" results and wishes to shorten imaging times to 1 1/2
hours from 4 and to increase accuracies even further if this is
indeed possible. We note that baseline sensitivities and
specificities in studies used to demonstrate improvements with
morphine and cholecystokinin are considerably lower than what the
firm claimed and submitted in the supplement for the initial
indication of acute cholecystitis. This is reflected in the
analyses of the published studies in the MOR dated 6-6-88.
Apparently one cannot make more perfect what is almost perfect to
begin without first making it less perfect. Perfection has to be
reduced to be reintroduced and this is precisely what was done in
some of these published studies.

We should like to make a few points about the diagnosis of acute
cholecystitis with hepatobiliary imaging agents to put the matter
in perspective.

It has become the practice and usage to confirm acute
cholecystitis by hepatobiliary scintigraphy or less effectively
with ultrasound in suspected patients. If this is the basis of
the clinical diagnosis it may not reflect the pathological
diagnosis in many cases or to clearly differentiate from a
chronic cholecystitis. We quote from one well known source .
(Anderson, Pathology 7th edition, vol. 2, ppl44l) on pathological
findings in acute cholecystitis: ‘
"In acute cholecystitis, the viscus is enlarged, firm, and
discolored reddish brown, with an increase in thickness of
its wall up to tenfold. This is caused by spreading of the
tissue elements and f£filling of the spaces with edema fluid
and extravasated blood. The lumen usually contains a
mixture of bile, blood, and pus. Gallstones usually are not
present.

Microscopically, the epithelium may be preserved over
extensive areas. - Elsewhere it is either shed or missing.
All the layers are spread apart and are densely infiltrated
with erythrocytes and neutrophilic granulocytes in fibrin or
in an amorphous pink substance. 1In the distended"
capillaries, margination of white blood cells is
conspicuous. The changes are more pronounced about blood
vessels and involve Sikﬁthe layers, including the
perimuscular layer and the serosa.

Commensurate with the intensity of the inflammatory process,
the clinical sigps.and symptoms, too, are severe. There is
intense pain in tHe right upper abdomen radiating toward the
right shoulder, associated with abdominal rigidity, malaise,
nausea, and other signs of beginning peritonitis. The acute
process is_ usually progressive and may end in perforation of
the gallbladder with focal abscess or diffuse peritonitis.
In rare instances, the inflammation may subside.



Chronic cholecystitis with superimposed acute cholecystitis.
Acute cholecystitis more frequently occurs in a gallbladder
with chronic cholecystitis containing biliary calculi than
in an intact gallbladder. Occurrence of chronic and acute
cholecystitis in the same gallbladder often is referred to
as acute exacerbation of the chronic process, although
actually-the acute inflammation 1is superimposed on the
chronic inflammatory process.

Grossly, such a gallbladder differs little from one with
acute cholecystltls except for the presence of calculi
within the viscus. Red, brown, or creamy pus fills the
lumen. The calculi may be of any variety, although mixed
gallstones of the faceted type are most common. The mucosa
is angry red, velvety, and ragged, with frequent erosions.
The waterlogged wall is many times the usual thickness, and
the serosa is discolored red and brown, with flakes of
fibrin giving the peritoneal surface a ground-glass opacity.

Microscopically, the mucosal folds are coarse, low, or
absent. The epithelium varies in height. Rokitansky-

Aschoff sinuses are numerous. The muscular coat is greatly

hypertrophied with an increase of the intermuscular
connective tissue and thickening of the perimuscular layer.
In all the layers there is a scattering of lymphocytes,
plasma cells, and large mononuclear cells. 1In addition, a
hemorrhagic fibrinopurulent exudate covers denuded areas of
the mucosa. All the lawyers are greatly spread apart by
inflammatory edema and infiltrated with freshly extravasated
erythrocytes and neutrophilic granulocytes. The serosa;
surface is covered by fibrin.

Chronic cholecystitis with superimposed acute cholecystitis
is a well-known entity. This is the lesion that most
commonly nece551§Ftes surgical intervention and removal of
the gallbladder. The clinical signs and symptoms are those
of acute cholecystitis. Because of the presence of biliary
calculi, obstruction of the common bile duct may occur, and
jaundice may accompany the process. In acute cholecystitis
without cholelithiasis, jaundice does not occur unless there
is concomitant hepatitis or cholangitis. Perforation of the
gallbladder, with subsequent focal or diffuse peritonitis,
is a common sequel: of apute cholecystitis superimposed on
chronic cholecystitis w1th cholelithiasis."

Can one realistically accept a clinical diagnosis as decisive
which is itself‘based:on and confirmed by scan to evaluate the
accuracy of the scan when used with morphine or cholecystokinin
to dlagnose acute cholecystitis? Ultimately one would be
comparing the scan findings with themselves and obtaining
excellent but meaningless accuracies.

Secondly, morphine may itself produce false positive results. It
itself may produce spasms in- the neck of the gallbladder



partlcularly when given as a bolus, a fact not mentioned in the
proposed insert. Below is one list of factors which can produce
false positives (Shaw in Pharmacy International, Dec 1985, p294).

TABLE VIIL Drugs and diseases that may affect hepatobiliary
maging studies with " Tc-labeled iminodiacetic acid derivatives

False positive bile duct obstruction
Acute pancreatitis Maorphine
Alcoholism Parenteral alimentation
Butorphanol Pethidine {meperidine)
Fasting
Hepatic artery infusion

chemotherapy

Other effects

Focal lung uptake: metastasis from hepatoma
Breast uptake: exogenous hormonal stimulation
Decreased liver uptake: nicotinic acid

The false positives are themselves a subject of controversy. We .
quote from Kim & Podoloff's editorial (J.Nucl.Med. 32:1233, 1991),

"The false-positive rate is controversial. Fink-Bennett et
al. (5) and Flancbaum and Alden (8) reported that it is low,
although Fig et al (9) have recently shown a rate as high as
60% in a group of seriously ill patients. Rapld’blllary to
bowel transit of the radiotracer or insufficient quantity of
the radiotracer remaining in the hepatocytes seems to be
responsible for the false-p051t1ve studies. Stasis of the
gallbladder with water reabsorption from the bile may also
cause the gallbladder to become filled with viscous bile.
This may prevent entry of the radiocompounds into the
gallbladder." )

They also note some other potential causes of false positives and
illustrate the dlfflculty of differentiating acute from chronic
cholecystitis. Again we quote:

"The persistent ncnv;suallzatlon of the gallbladder in the
presence of normal excnetlon into the small intestine is
highly suggestive of aclite cholecystltls in the symptomatic
patient. Chronic cholecystitis is suggested when symptoms
have abated and the gallbladder does not visualize.
However, “failure;of the gallbladder to fill can be
attributed not onIy to the obstruction of the cystic duct
but also to prolonged fasting, total parenteral nutrition,
pancreatitis, hepatocellular disease, alcoholism, and
critical illness (4). False-positive cholescintigraphy has
been reported in more than one-third of the critically ill
patients with suspected acute cholecystitis (3) The
mechanism for nonfilling of the gallbladder in these



g 4

patients is unclear, but it may be related to altered
biliary dynamics and water resorption."

If surgical intervention is based principally on positive scan
findings and more likely discouraged by negative scans than
obviously pathological findings at surgery will not be able to
detect most false negatives. This would increase or favor high
sensitivities. And if a positive scan is associated with mild
clinical symptoms surgical intervention would be less likely
whilst severe symptoms and a positive scan would increase the
likelihood of surgical intervention. This would have the effect
of increasing the true positive incidence and practically
eliminating the falsep - . - “incidence. Thus indications for
surgery have built-in biases favoring high accuracies, for the
hepatobiliary imaging agent.

Admittedly it is difficult to establish accuracies in diagnosing
acute cholecystitis. However the firm and many investigators
have neatly circumvented these problems by excluding all known
conditions or diseases and more precise experimental designs that
could produce too many false positives or false negatives and by
comparing clinical diagnoses based in large measure on the scan
itself with the results of the scan to attain phenomenal :
accuracies and in many cases almost perfect results. It seems .
that initial results are only then less than perfect when they
must be if they are to show improvements using morphine or
cholecystokinin. This may be clinical practice and custom but
surely not clinical science or reliable scientific evaluations of
true efficacy. ~"

DATA CLAIMING TO SUPPORT NEW INDICATIONS (according to firm)

To support those 3-4 additional indications applicant has
submitted 87 reprints of diverse sorts. A scant overall summary
claiming that many of these publications support additional
claims was also submitted but no detailed analyses of studies
they deemed pivotal or adequate and well-controlled. Indeed we
could find no discussion as to the adequacy of the studies
methodologies, reliabilities qq potential flaws in any of the
studies.

Applicant has also submig;ed package inserts for Kinevac
(Sincalide for injection;é-germinal octapeptide of
cholecystokinin) and Morphirfe sulphate.

To give a flavor as to what was presented we give a table
pdrportedly to \support the proposed new additions. We note often
the applicant's proddﬁffwas not even used in several of the
studies. -



IV. LITERATURE REVIEW AND SUMMARY

Ref#

Vasquez (15)

Year

1988

(meta analysis/review)

Choy (6)
Grund (12)
Kim (9)
Vasquez (42)
Olsen (38)
Mehta (39)
Flancbaum (40)
-Flancbaum (41)
Vasquez (11)
Fig (17)
Louridas (44)
Louridas (43)
Fink (7)

Keslar (8)
Kister (45)

1984
1986
1986
1987
1987
1987
1989
1990
1988
1990
1987
1987
1991

1987
1991

#

180

36

s &8 8&8¢8

31
18
68

51
41

61
31
32

gk

“y

subjects ~  _tmacer

Tc IDA (NOS)

Tc PDG

Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc Disofenin

Tc Disofenin -

Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc Mebrofenin
Tc Disofenin
Tc Mebrofenin

»
ot

0.04mg/kg

0.04
0.04
0.04
0.04
0.04
0.04
0.05-0.1
0.05-0.1
0.04
0.04
0.04
0.04 .
0.04

0.04
2mg

morphinedose ~ SENS

98.8%

96%
100%
100%
100%
100%
100%

97%
100%
94%
83%

95%

100%
93%

SPEC

88.9%

100%
89%
82%
85%
88%

100%

95%
85%
64%
97%
99%

83%
78%
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Ref#

Fink (30)

Swayne (28)
Brugge (27)
Pickleman (24)
Topper (22)
Newman (23)
Davis (70)

Fink (26)

Fink (2)

Williams (67)
Masclee (66)
Raymeond (65)
Zech (29)

Masclee (62)
Masclee (61)
Masclee (60)
Masclee (59)
Schaffer (58)
Schaffer (57)
Westlake (56)

Clas (55)
Daignault (54)
Sylwestrowicz (53)
Spellman (52) -
Stone (51)
Pomeranz (50)
Masclee (49)
Kim (47)
London(46)
Kistler (45)
Fink (35)
Krishnamurthy (48)
Pellegrini (64)
Annese (68)

rs

Year

1991
1986
1986
1985
1980
1983
1982
1986
1991
1989
1989
1688
1991
1990
1989
1989
1989
1982
1984
1990
1989
1988
1988
1979

1988

1985
1989
1990-
1983
1991
1985
1984
1985
1991

L)

374
87
36
36
34

20

374
REVIEW

101
83

18

(=)

25
26

42
83
19

Y50

67

14
10
32
14

16
20

acer

Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc PIPIDA
Tc HIDA

Tc PIPIDA
Tc Disofenin
Tc Disofenin
Tc HIDA

Tc HIDA

Tc Disofenin
Tc Disofenin
Tc HIDA

Tc HIDA

Tc HIDA

Tc HIDA

Tc HIDA

Tc HIDA

Tc Disofenin
Tc Disofenin
Tc Disofenin
Tc HIDA

Tc Disofenin
Tc Disofcﬁin
Tc HIDA

Te Disofenin
Tc Disofenin

Tc Mebrofenin

Tc Disofenin

Tc IDA (NOS)

Tc PIPIDA

Tc Diethyl-IDA

) "CCIS ”" l

0.02 mcg/kg sincalide
0.02 mcg/kg CCK
0.02 mcg/kg sincalide |
0.02 mcg/kg sincalide
0.2 mcg/kg sincalide
CCK

0.02 meg/kg sincalide
0.02 meg/kg sincalide
0.02 mcg/kg sincalide
CCK

CCK -

0.02 mcg/kg sincalide
0.04 mcg/kg sincalide
CCK-33

~ CCK-33

CCK-33

CCK-33

0.02 U/kg CCK

0.02 U/kg CCK

0.02 mcg/kg sincalide
0.02 mcg/kg sincalide
0.02 U/kg CCK

0.02 U/kg CCK
CCK

0.02 mcg/kg sincalide
CCK

CCK ,

0.03 mcg/kg sincalide
0.02mcg/kg sincalide
0.02 mcg/kg sincalide
0.02 mcg/kg sincalide
CCK

0.02 U/kgCCK-33
CCK

015
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We find this totally inadequate as definitive evidence for
efficacy. Perhaps the medical officer (Dr. Zolman) who recently
approved the acute cholecystitis indication might take a look at
this supplement. However if adequate and well-controlled studies
using the firm's product and with clear-cut safeguards against
biases and preselections of data are to be demanded, firm will
have to do their own prospective adequate and well controlled
studies. :

We list below other reasons for not accepting only published
studies.

CONCLUSIONS AND RECOMMENDATIONS

1. Submission and the 87 reprints or references are inadequate
to support the 3-4 new indications. Applicant has done no
adequate and well-controlled studies at all.

2. Publications from the open literature as sole support for
new indications are unacceptable for the following reasons:

2a. There is a strong tendency for only positive studies to
get published whilst negative studies seem rarely to
get published if at all and are often times not ever
submitted to journals.

2b. It is difficult if not impossible to clearly establish~”
that a published study is adequate and well-controled
as required by law since often much pertinent
information is left out.

2c. It is impossible to determine whether there was a
preselection of favorable data and a®)exclusion of much
unfavorable data, or if mentioned at all whether the
reasons for exclusion were filmsy and invalid. 1In
brief the authenticity of statements cannot be checked
and validated.

2d. There is no way we could get a hold of all the
individual patient report forms or the raw data. Would
the investigator and his studies be available for an
FDA inspection?’.

. W
2e. We would not be able to validate the studies with an
FDA inspection or substantiate that protocols were
actually followed and adequate safeguards imposed which
rule out biéﬁgs on unwarranted exclusions of data.

3. If the clinical diagnoses of acute cholecystitis is
confirmed by the scan or largely based on the scan and used
as the controls then the accuracies of the scan would
ultimately. amount to comparing scan findings with themselves
and almost perfect results would be achieved which indeed
has been the case in the past.



The selections of patients for surgical intervention and

therefore confirmations by surgical pathology are themselves

biased in the direction of few false positives and no false
negatives. (see above)

Applicant has not identified and analysed two adequate and
well-controlled studies amongst the many publications for
each of the 3-4 indications.

ACTION RECOMMENDED

1.

2.

Reject in toto this submission clearly stating that these
reprints alone suffice not to support the 3-4 indications,

Give submission to medical officer who originally approved
the acute cholecystitis indication for a second opinion (Dr.
Zolman).

If the firm wishes to pursue these indications they should
be asked to do their own prospective adequate and well
controlled studies and with their product. Two for each
indication which should be randomized,double blinded and
include a sufficient number of patients for the requisite
statistical power. Each statement and each claim has to be
supported by two or more adequate and well controlled
studies.

For example, (However firm should design their own reliable
protocols in greater detail) -~

A double-blinded, randomized study comparing sensitivities
and specificies after morphine at 1 1/2 hours and without
morphine at 4 hours. This is to include an independent and
valid confirmation of the diagnosis of acute cholecystitis
for all patients.

The final diagnosis is not to be based on the scan at all or
solely on the biased selections of patients for surgical
intervention and pathology. Long term follow up and other
findings should be given equal or greater weight. This
pertains to all studies.

Two adeéﬁate and wgli‘qgntrolled studies in patients fasting
longer than 24-48 hours*with and without sincalide (an
analogue of cholecystokinin).

Two adedﬁaﬁe and,well controlled studies in patients with
choled¢ystitis with and without sincalide.

Two or more adequate and well controlled studies
demonstrating the reliability, accuracy and reproducibility
of gall bladder ejection fraction with sincalide and its
variations in each specific disease. The procedure itself



should be validated. (i.e. Gallbladder ejection fractions)
and potential sources of error identified.

Moreover they should be asked to identify which studies in the
publications they deem as pivotal and adequate and well
controlled for each of the four indications. These should be
analysed and their adequacy and objectivity justified. However
these studies will be used only as further support not as a
definite demonstration of efficacy for which the applicant's own
prospective adequate and well controlled studies will alone be
deemed demonstrative.

In the meantime a non—approvéble letter should issue forthwith.
The applicant should be asked to do its own adequate and well-

controled prospective studies as outlined above and full reports
submitted.

I8!

E.H. Chacalos, M,D.

N

I agree with Dr. Chacalos. Studies to verify these claims are

E v&ones, M.D.

7-23-92
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Group Leader's Comments
Medical Imaging, HFD-160

NDA 18-467 /GC{ |2 1992

Submitted: 4/8/92 | 2~

M.O.R.: 7/9/92

Agent: - Hepatolite Kit (Technetium Tc 99m Disofenin)
Sponsor: The Du Pont Merck Pharmaceutical Company.

The applicant submitted eighty-seven references to support the
following two supplemental claims: (quote)

1. "The diagnosis and evaluation of acute cholecystitis
when performed with intravenous morphine sulfate
augmentation.

2. The diagnosis and evaluation ofl

—

The sponsor further stated: (quote)

"In support of these new clinical indications we have '
reviewed and summarized the published results from the
clinical literature."

The applicant's review consisted only of statements without any
mention or direct reference to the submitted literature.

Dr. Chacalos reviewed the submission and rejected it for invalid
reasons.

The [ Aportion was consulted to HFD-180 and Dr. Steve Fredd
reviewed the appropriate references and recommended disapproval
of thel  associated claims. .

The morphine related portion of the submission was consulted to
HFD-007 and Dr. Curtis Wright reviewed the references and
recommended approval with reservations on 9/22/92. Dr. Wright's
recommendations are for wording to be placed in the indications
section of the labeling however some of his comments are
precautions rather than indications.

¥,
s 3t . 3 . . ]
The following 1s a recommended revision of indications:

When the gall bladder fails to appear within the first 60
minutes of imaging after the administration of Hepdtolite, a
single 0.04 mg/kg dose of intravenous morphine, diluted in
10ml normal saline and administered over 3 minutes, has been
reported to be effective in shortening the 4 hours usually
required for observations, to 90 minutes. 1In patients who
do not hawve acute cholecystitis, the use of morphine has
been reported to result in visualization of the gallbladder
within an additional 30 minutes. '



False negative visualization of the gallbladder in cases of
acute cholecystitis, and false positive failure of a normal
gallbladder to visualize have been reported with both
morphine augmentation and the standard 4 hours of
observation.

The followindg should be included in the precautions section:

In cases where there has been no visualization of the
gallbladder after 60 minutes of scanning, morphine should be
carefully administered provided there is no contraindication
to the use of narcotics. There should be clear evidence of
patency of the common duct, such as observed entry of
radiopharmaceutical into the small bowel, prior to the
administration of morphine to such patients.

Morphine augmentation has not been associated with any
serious adverse events in the reported cases, but the
administration of morphine in biliary colic may increase
patient discomfort, and the recommended dose of 0.04 mg/kg
(2-4 mg) may be associated with significant respiratory
depression and/or postural syncope in vulnerable patients. .
Facilities using morphine augmentation should be able to .
monitor patients for the adverse effects of narcotics and
have the means at hand to manage them, including the ready
availability of a specific narcotic antagonist such as -
naloxone.

Recommendations:

1. Disapprove the supplemental claim for the use of
( Dr. Fredd's review made this
recommendation.

2. Approve the supplement claim for the use of morphine as
advised by Dr. Wright. Amend the package insert for
Hepatolite to include the indications and precautions
statements as worded above.

A.E.yﬁones, M.D.
November 2, 1992

. Concu—

W< 2| ri



Medical Officer Review

oA

ETNCB #: 18467 Hepatolite

Sponsor: DuPont-Merck

Type of Submission: Consultaion

Date of Submission: August 27, 1992

Date Received: September 4, 1992

Date of Review: September 14, 1992

Date Cleared Peer Review: 9/22/92

Reviewer: Curtis Wright MD MPH .

Accounting Data: Review 8 hours, Consultation 1 Hour, Writing 2 Hours, Peer 2 hr,
Revision 2.5 hours.

Abstract

This is consultation from HFD-160 about the use of a Tc-99
compound called Hepatolite for morphine-augmented scintillation scanning
of the hepatobiliary tree in disorders of the gallbladder. There is substantial
evidence that the technique works and is of acceptable risk, but there have
been no adequate and well controlled trials to support the sponsor's desired
labeling. Alternative labeling is presented which allows only more
conservative claims.

Background

Technetium scanning is a recognized technique for the diagnosis of biliary
disorders, including acute cholecystitis. Visualization requires that the isotope enter the
bile, and the bile flow into the gall-bladder. Non-visualization of the gall-bladder
(presumed to be due to disease) may occur either for metabolic (hepatocellular disease),
pathologic (because the bile cannot enter the gall-bladder due to obstruction), of functional
reasons (because the bile preferentially drains through the sphincter into the duodenum).
Morphine causes an increase in the tonic contraction of the sphincter of Oddi, and may
result in an increased likelihood of visualization of the gall-bladder. The net effect would be
to increase the speed of visualization of the normal gall-bladder (the time required to
confimm cystic duct patency) or to overcome functional blockage of the cystic duct.

The application is from the holders of an NDA for a TC-99 scanning compound,
Tc99m Disofenin, (Hepatolite), and takes the form of an efficacy supplement for both
morphine and augmented diagnostic testing.

Review Task

Agency precedent for such drug-drug diagnostic tests or procedures is that the use
of the combination affects the labelfttg for both the original diagnostic agent (in this case
Tc-99 Disofenin) and the agent to be added (in this case morphine). HFD-007 has been
consulted since a determination must be made if the proposed use affects morphine
labeling, and if the proposed labeling is adequate for the safe use of morphine. A final
decision regarding the efficacy and/or safety of the scanning technique and/or isotope
belongs to the parent division: ™.

-



Material Reviewed

The material for consultation consisted of two jackets with the proposed labeling,
copies of 15 peer reviewed literature articles covering morphine-augmented scanning in
several hundred patients, and material on the safety of IV morphine administration from
two current morphine NDA submissions under active review in HFD-007.

Proposed Efficacy Supplement

Hepatolite is currently approved for the diagnosis of acute cholecystits, but a
scanning period of up to 4 hours is recommended if the gallbladder is not visualized. The
proposed efficacy supplement alters the labeling to include the following:

{

J

The intent is to claim that morphine augmentation allows shorter scanning times with no
loss of accuracy. No controlled studies were performed by the sponsor to support this
claim. .

The specific review question is " Does morphine administration at 60 minutes to
patients whose gallbladders have not visualized provide results equivalent
to imaging for an additional three hours, as currently recommended?"

Literature Cited

# 4 CG Patch et al, "Naloxone Reverses Pattern of Obstruction of the Distal
Common Bile Duct Induced by Analgesic Narcotics In Hepatobiliary
Imaging."

This was a three patient case study in which obstruction of the distal biliary tree prevented
visualization of entry of the radiopharmaceutical (Tc99 imidoacetic acid) into the small
bowel. In two cases the administration of 0.8 mg naloxone resulted in radiological
visualization of the distal bile duct and drainage into the small bowel within one minute
after injection. In a third case, a patient who was found (at autopsy) to have obstruction of
the common bile duct did not show any evidence of drainage into the small bowel after
naloxone administration. “
This case report provides confirmation of the opioid-antagonist effects of naloxone in
reversing opioid-induced increases in tonus at the sphincter of Oddi. The effect is expected,
plausible, and consistent with the current labeling for naloxone and morphine. This is not a
controlled study but is enough’eyidence for a textual mention of the availability of naloxone
in labeling. h

Y



#6 Choy et al, "Cholescintigraphy in Acute Cholecystitis: Use of
Intravenous Morphine" .

This was a case-control study in which 59 patents with a clinical presentation consistent
with acute cholecystitis were scanned 40 minutes after receiving a Tc99
piridoxylideneglutamate preparation. Those who had no visualization of the gall bladder
were given 0.4 mg morphine IV and rescanned after another 20 minutes. The experience of
this group was then contrasted with 60 historical controls who had been scanned for up to
150 minutes. The results were as shown below:

60 min "150 min

30 not v 28 not / 24 AC
visualized visualized
60 Control< \ \ 4 AB

30 2 visualized< 1AC
visualized 1 NML
40 min After MS
36 not 23 not —» 23 AC
59 Study pts <: visualized visualized
23 . . 12 NML
visualized 3 visualized 1 AC

(AC=acute cholecystitis, AB=other gallbladder abnormality, NML=normal gallbladder)

Of the 28 patients in the control group who did not visualize there were four false positive
non-visualizations (1 small bowel obstruction, 1 carcinoma of the gall bladder, and two
chronic cholecyctitis), and one false negative patient whose gall bladder did visualize who
did have acute cholecystitis. In the morphine augmentation group there were no false
positives and one false negative.

Owing to the relative rarity of the false positive diagnoses in the historical control group it
was not possible to be confident in any sensitivity and specificity statistics generated from
this study. It does provide strong evidence that the results of morphine augmented scans in
this study were similar to longer scans in the historical control group.

# 12 Grund et al "Hepatobiliasy Imaging: The Diagnostic Use of
Intravenous Morphine in Fasting*-'.l’atients"

This was a study of morphine augmented Tc99 diisopropyl imidodiacetic acid scanning in
42 fasting patierits, Fasting is associated with sludge and stone formation and/or
hepatobiliary dysfunction, especially in patients receiving total parenteral nutrition. In this
study (a case series), 42 fasting-patients with fever, RUQ colic, and leukocytosis received a
dose of isotope, and those who had non-visualization after 40 minutes received 0.04 mg/kg
morphine and were scanned again after another 20 minutes.



Of the 42 padents studied, six had contraindicarions to that administration of morphine (not
stated) leaving 36 padents studied. Of these 36, 16 visualized within one hour and 20 did
not. Of those 20 who then received morphine, eight had prompt visualization and
diagnoses other than acute cholecyctitis, 12 had persistent non-visualization. Of these 12, 4
were treated medically and eight had surgery and tissue-proven cholecystitis.

40 min After MS

20 not 12not — AC
36 Study pts <: visualized visualized
16
visualized 8 visualized—# NOT AC

(AC=acute cholecystitis, AB=other gallbladder abnormality, NML=normal gallbladder) :

This study had the weaknesses of a case series, but added safety data, and provided some
evidence that a significant fraction of patents who did not visualize after 40 minutes did do
so after a dose of morphine. The report is supportive of efficacy, and contributes some
safety data.

# 9 Kim et al. "Morphine augmented Cholescintigraphy in the Diagnosis of
Acute Cholecyctitis”

This was a prospective, uncontrolled, case series of 40 patients undergoing Tc99
iminodiacetic acid scan for presumptive cholecystitis who did not visualize after 1 hour.
Patients were selected for scan by the attending physician based on their usual criteria
(unspecified) and referred to nuclear medicine for a scan to evaluate the visualization of the
gall bladder to R/I or R/O cystic duct obstzruction and/or non visualization. The study
population consisted of patients whose gallbladders did not visualize after 1 hour.

Of the 40 patients who did not so visualize, all were given 0.04 mg/kg morphine, and
rescanned for an additional 0-30 minutes. Of the 40, 18 patients visualized after morphine.
These patients were sonogramed, and non-obstructing gallstones were found in 5 patients,
sludge in 3 patients, and no pathology in 10 (no patient had to be taken to surgery in this
group).

»
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40 min After MS AFTER USOUND

22 not 3 NML
40 not visualized <:
visualized 19 AB

(AC=acute cholecystitis, AB=other galibladder abnormality, NML=normal gallbladder)

Of the 22 patients who did not visualize after morphine administration and re-scanning, 6
had gallstones, 5 had sludge, 5 had acalculous cholecyctitis, 2 showed contraction, 1
showed distention, and 3 had normal sonograms. The text was ambiguous with respect to
the patients who did visualize and a precise attribution could not be made.

This study did not really offer a comparison of 4 hour scanning v. 1 hour scanning, but it
does provide strong evidence that a sizable fraction of patients not visualized by one hour
will visualize after morphine. It also provides some evidence that morphine augmentation
can result in the visualization of abnormal gallbladders (false negatives).

#42 Kim et al, "Use of Morphine in the Cholescintigraphic diagnosis of
acute acalculous cholecystitis"

This was an abstract which may present some of the same patients presented in reference
#9. (They may also be all new patients, it is simply not clear from the text). The patients
consisted of 28 individuals with a clinical presentation consistent with acalculous
cholecystitis. All who did not visualize received 0.04 mg/kg morphine. Three patents
visualized after morphine, but only after an additional 4-8 hours of scanning. Twenty-five
patients had persistent non-visualization. Sixteen patients went to surgery, and of these 15
had acute cholecystitis. Nine patients were managed medically with the diagnosis of acute
cholecysttis, and all survived.

40 min After MS  After F/U

3

25 not 1 normal
28 not visualized <: '
- -visualized 24 abnormal

r .
Rl £
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3 visualized —» 3 NML

(AC=acute cholecystitis, AB=other gallbladder abnormality, NML=normal gallbladder)



This report provides some assurance that morphine augmentation does not greatly increase
the false negative rate in acalculous cholecystitis. It is to be noted that since it took 4-8
hours for the 3 patients who visualized to do so, these patients would not have been found
after the recommended additional 30 minutes of scanning. The contention of the authors
that the specificity of the technique is improved in this condition is not supported.

#38 Olsen et al, "Clarification of the results of Cholescintigraphy via
morphine administration."”

This was a case series of 11 patients who had not visualized by 90 minutes after a standard
Tc99 DISIDA scan. They were re-examined after a 4 mg dose of morphine. Seven of the
11 showed visualization, all seven were found either to have another infectious source of
their fever & pain (4/7), or not to have a subsequent clinical course consistent with
cholecyctitis (3/7). Of the four with persistent non-visualization, 3 had gall-bladder disease
(2 obstructed cystic ducts & 1 extension of colon cancer) and one had a UTI.

90 min After MS After F/U
4 not 1 normal
11 not visualized <
visualized 3 abnormal

7 visualized — 7 normal

# 39 Vasquez et al, " Clinical Efficacy of IV Morphine Sulfate in
Hepatobiliary Imaging for Acute Cholecystitis"

This was an abstract of a 40 patient case series of patients being scanned for symptoms and
signs consistent with acute cholecyctitis who had not visualized after 60 minutes. It did not
give enough data to determine what the actual clinical experience had been, but reported a
specificity of 85% and a sensitivity of 100%.

# 40 Flancbaum et al, "Use of Cholescintigraphy with morphine in
critically ill patients with suspected cholecystitis"

This was an ICU study in which'18 paaénts being evaluated for a source of sepsis
underwent morphine augmented scanning with Tc99 DISIDA or PIPIDA. The patients
were selected from similar cases on the basis of not-visualizing after 60 minutes. Of these
cases 17/18 visualized, and had a subsequent course consistent with diagnoses other than
cholecystitis. The patient whogid not visualize had acute gangrenous cholecystits.

This case series provides substantial evidence that there are patients who do not visualize at
60 minutes who will do so after morphine augmentation. It suggests, but does not prove,
that morphine augmentation may be of greatest use in patients on TPN or fasting, who have
a high rate of false-positive scans due to physiologic block or sludge.



#41 Flancbaum et al, " Morphine Cholescintigraphy"

This was a case series (which may have included some of the patients from #40) of 68
patients evaluated for possible biliary tract sepsis during a two-year period at one institution
who received morphine augmentation after initial non-visualization of the gall-bladder with
Tc99 DISIDA or PIPIDA. The patients were split into three post-hoc groups; new cases of
acute abdominal pain, sepsis evaluation in non-critically ill padents, and sepsis evaluation
in critically ill panents.

Of 30 adults with acute abdominal pain who did not initially visualize, 24 failed to visualize
after MS administration. Of these all were diagnosed as acute cholecystitis, 23 went to
operation and one was treated with antibiotics. The six who visualized did not have a
clinical course consistent with acute cholecystts.

Of 13 sepsis workups in non-critically ill patients, 10 failed to visualize with MS and 3 did
do so. Four of the patients went to operation and had acute infections (1 false negative).

Of the 25 sepsis workups in critically ill patients, 22 of 25 visualized with IV MS, and 3
did not do so. Of the three who did not visualize, one recovered without operation, one had
acute cholecyctitis, and one was a false positive (normal GB).

One reasonable interpretation of this case series is that morphine augmentation is of some
value in patients with acute abdominal pain (excluded 6 cases which visualized,
denominator unknown), and of considerable value in padents on TPN or who are fasting
(22 of 25 cases excluded). It is not, of course, in any sense a controlled clinical trial.

# 11 Vasquez et al. "Clinical Efficacy of IV morphine administration in
Hepatobiliary Imaging for Acute Cholecystitis".

This appears to be a re-publication of the data from #39.

# 17 Fig et al, "Morphine Augmented Hepatobiliary Scintigraphy in the
Severely Ill: Caution is in order”

This was a case series of 51 morphine augmented Tc99 scans in patients who underwent
morphine augmented Scintigraphy. The study is unusual in that it clearly specifies the
conditions for morphine augmentation (gallbladder not visualized, tracer seen in the small
bowel, sufficient tracer in the liver to allow imaging). It was also useful in that it clearly
showed that the means of establishing the final diagnosis is surgery or autopsy in positive
scans (non visualization) (21/25 cases) and clinical course in negative ones (20/23).

The case series reported the experience in three post-hoc groups; acute illness, patients with
known hepatocellular disease, and $évegely ill patients (most on TPN). No false negatives
were seen in the first two groups and a $mall number of false positives, but of 18 severely
ill patients scanned there were six false positives (non-obstructed gall-bladders did not
visualize) and one false negative (elderly patient with perforation).

This series acts to balance thc"fEfJort in #41, and suggests that a failure to visualize in a
severely ill patient on TPN hasa limited predictive value (PPV = 40%).



# 44 Louridas et al, " Role of morphine administration with TC99 DISIDA
in the diagnosis of acute cholecyctitis"

This was a report of two case series using morphine augmentation of scanning in acute
RUQ pain & fever. In the first series 66 patients were scanned by a protocol that added MS
augmentation in the case of all patients that did not visualize after 60 minutes. In protocol
#2 morphine was given to all 97 patients at the start of the scan.

GROUP # 1
Morphine in non-visualizers

START 60 min After MS Outcome

26 AC
27 non-viz <
41 non-viz < 1 No AC

66 patients 14 viz —Y SAC
~ 9 No AC
25 viz

> 23 No AC
2 AC
Group #2 -
Morphine in ALL Patients
START After MS Outcome
38 AC

40 non-viz <:

97 patients" 2 No AC

o S7ViZ 9 57 No AC

v
KR

This is another uncontrolled study in which a direct comparison cannot be made, but there
is some evidence that: 1) False negatives can occur with morphine augmentation and 2)
immediate use of morphme made be made without either gross alteration of sensitivity and
specificity or serious AE's.



# 43 Louridas et al, " Morphine and Cholescintigraphic gallbladder filling"

This was a clinical pharmacology experiment in which nine patgents with normal
gallbladders underwent scanning on two consecutive days with and without morphine
augmentation. Morphine was shown to markedly increase the speed of filling of the
gallbladder from 60 minutes without morphine to 20 minutes after a single dose of 0.04
mg/kg TV. It presents substantal evidence that morphine speeds scanning in the NORMAL
gallbladder, in a HEALTHY individual, scanning may be completed with 30 minutes.

# 7 Fink-Bennet et al, " Morphine augmented Cholescintigraphy: its
efficacy in detecting acute cholecystitis"

This was a case series of 158 patients scanned with TC 99 mebrofenin or disofenin in the
evaluation of acute abdominal pain an fever possibly due to acute cholecystts.

START 60 min After MS Outcome

35AC
36 non-viz <
61 non-viz < 1 No AC

153 patients 25 viz __— 2 AC
\ 23 No AC
_ 92 viz

» 92 No AC

As may be seen, morphine augmentation assisted in the visualization of 23 additional
normal gall-bladders, but may have been associated with 2 false positives. This study
supports the utility of morphine augmentation (shorter scanning times) but does not provide

a direct comparison.

# 8 Keslar et al, " Hepatobiliary imaging and the use of Intravenous
Morphine"

This was a 31 patient case series in which patients who were scanned (TC 99 DISIDA) for
presumptive cholecystitis were given mrphine as soon as it was clear that the isotope was
draining into the small bowel (no obstruction was present). Of 31 patients there were 10
negative studies and two false positives (non-visualization) due to one case each of small
bowel infarction“ipd\chronic cholecystitis.



# 45 Kistler et al, " Morphine augmented Cholescintigraphy in acute
cholecyctitis"

This was a 32 patient case series (TC 99 mebrofenin) in which patents who failed to
visualize after 30 minutes were given IV morphine (2 mg) and scanned for an additional 30
minutes.

1.30 min After MS . OQutcome
13 AC

17 non-viz <
32 non-viz / 4 No AC

\1Sviz< 1AC

14 No AC

As may be seen, there were four false positives and one false negative by this technique.

Safety

All of these studies were conducted by the investigators as part of routine clinical work. All
studies reported no serious adverse effects of morphine augmentation, although a number
of reports described withholding morphine augmentation in cases where morphine
administration was hazardous. All that can be said is that there were no reported deaths or
severe adverse effects in the reported cases.

Discussion

Morphine is a pre-1938 drug which is usually supplied as a USP monograph item. It is an
extensively genericized product that has roughly similar class labeling. Most of that labeling
discusses the action of morphine on the sphincter of Oddi, and advises caution in giving the
drug in cases of biliary colic. That precaution should stand, and the labeling for use of
morphine in hepatobiliary scanning should be carried in the labeling of the scanning
isotopes. The task is to decide on what should be in the labeling for Hepatolite. Although
the use of morphine in this setting is technically a new indication for morphine, the effect of
morphine on the GI tract is already in most labeling, and the data presented here is too
weak for the imposition of a class-wide labelling change.There need be no changes in the
class labeling for morphine for safet§‘regsons, since the current precaution regarding
increase in biliary tract tonus in the curreht labeling is accurate and should remain in effect.

None of the articles cited represent a direct test of 4-hour scanning against 90 minute
scanning in acute cholecystitis, In that sense, there is no direct evidence from controlled
clinical trials. On the other hantt7there is experience in at least 300+ patients (it is
impossible to be sure of the exa¢t number due to overlap), and at least two clinical _
pharmacology studies showing direct evidence of the mechanism, specificity, and temporal
course of the effect of morphine in augmenting the scanning process, as well as the specific
reversal of the effect by thé opioid antagonist naloxone.



The technique is based on a phenomenon that is known to occur (morphine’s effect on the
biliary tree), is biologicallv plausible, for which there is a large body of literature

supporting its use, is obviously in wide use, and for which there are no reported adverse
consequences. Unfortunately, the specific efficacy question "How does it compare to the
approved 4 hour scan duration” has not been addressed in a controlled clinical trial.

How this supplement is handled will depend on the interpretation of policy by the parent
division and lies beyond the province of this reviewer. The problem is similar to one we
have faced in the area of drug-device combination with Patent Controlled Anesthesia
(PCA), another technique that originated not with a commercial company but among the
practice community. In that similar case we also had a wide body of literature, an absence
of controlled trials of the product in question, and substantial evidence of adequate safety.

One possible solution is to allow the approval of the indication based on the literature, but
to insist on language that reflects the weakness of the evidence, disallowing comparaave
claims unless supported by adequate and well-controlled clinical trials. In the case of
morphine augmentation of HEPATOLITE, it is clearly a useful technique that gives results
that are similar to 4 hour scanning, but claims it is "just as good™ or "better” have not been
proven.

Proposed Labeling (one alternative)
Current Labeling INDICATIONS SECTION)

........ In otherwise healthy individuals, non-visualization of the gallbladder 4 hours after
administration of HEPATOLITE following a 2-6 hour fast and in the presence of activity in
the small intestine is indicative of a diagnosis of acute cholecystitis. Under the same
conditions in an otherwise healthy person, visualization of the gallbladder during a 1 hour
Scintigraphy is effective in excluding a diagnosis acute cholecystitis. If the gatibladder is
not visualized by 1 hour, scanning must continue for four hours or until the gallbladder is
visualized.

(



' Morphine augmentation has not been associated with
any serious adverse events in the reported cases, but the
administration of morphine in biliary colic may increase
patient discomfort, and the recommended dose of 0.04 mg/kg
(2-4 mg) may be associated with significant respiratory
depression and/or postural syncope in vulnerable patients.
Facilities using morphine augmentation should be able to
monitor patients for the adverse effects of narcotics and have
the means at hand to manage them, including the ready
availability of a specific narcotic antagonist such as
naloxone.

The parent division should feel free to make any needed changes in this or any similar '
labeling for this product as long as the sense and balance of this text is preserved. :

ST e

Curtis Wright MD,MPH
CC: Consult 18467 Heparolite Medical Review Officer
HFD-007 Division file — ‘7/
HFD-007 E Emmet S i 22/ 7 7
HFD-007 C Wright A / 5/; ¢ 4
HFD- 340 |

’»
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Division of Medical Imaging, Surgical and Dental Drug Products
Medical Imaging Drug Group

Labeling Review 722 20 S

NDA: 18-467/8-013 & 014

Sponsor: The DuPont Merck Pharmaceutical Co.

Drug: Hepatolite, Kit for the Preparation of Technetium Tc 99m
Disofenin

Date of Submission: July 26,1991 for S-013
April 8, 1992 for S-014

Submissions provide for:

'5-013 - the addition of a radiation dosimetry table to the package

insert which would characterize the effect of the radiation dose to.
patients with jaundice. .

S-014 - the addition of two new clinical indications

1. The diagnosis and evaluation of acute cholecystitis when
performed with morphine sulfate augmentation.
2. The diagnosis and evaluation of(
S
Background: Supplement 013 received an approvable letter dated

April 2, 1993. This letter contained labeling changes
and a request to submit draft labeling incorporating
these changes. Supplement 014 received an approvable
letter dated April 13, 1993. This letter approved only
the morphine augmentation portion of the supplement and
also contained labeling revision requests. The company
has responded to both of these supplements with a draft
- package insewt which incorporates all of the labeling
changes redquest&d in both approvable letters. In
addition, while doing the labeling review of this draft
label dated August 6, 1993, I noticed that the radiation
dosimetry section had not been revised since the drug
was originally approved and that new Oak Ridge
calculations were available and should be incorporated
into this revised draft package insert. I requested the
company to update
that portion of the package insert also. The "final
revised draft" package insert was then submitted dated
November 23, 1993. On December 16, 1993, we requested
the company to move several of the paragraphs into
_different sections of the package insert



On December 17, 1993, we received their
"last final revised draft package insert" incorporating
these changes.

Review: The revised draft label (dated December 16, 1993) has
' incorporated all of our labeling requests for both S-013 and 014.
The draft package insert is acceptable as submitted.

Recommendation:

I recommend that an approval letter be sent for both S-013 and

014.
TSl ‘ /s/ |
/ L . /o?/Qo/QS
Susan Lange - Concur{/ ’
Consumer Safety Officer A. Ericd’Jones, M.D.

Decemberit, 1993 Group Leader, Medical Imaging Dru.
(o

s



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

DATE: September 15, 1992

FROM: Director, Division of Gastrecintestinal and Cocagulation
Drug Products, HFD-180

SUBJECT: NDA 18-467, S-014

TO: Dr. Jones, HFD-160

On August 27, 1992 ycu ferwarded to us for review a supplement
from Dupont for a new indication for Hepatolite i.e.

Hosatelite® Kit lor the pregaration of Technelium Te99m Disofenin
R indicated ia the diag and eval of chronic scaicuious
€izardery ol e hiliary iree when pertarmed with Cheiecystanmn
{CCX} augmentation. Choiscystoimnin and i3 analagues cauze the
Saithtadder te cantract. the sphincier of oddi to reiazx. augment st
THene sohincter contraction, ennince bewai motility, incraase
%ention of bile, panersatic sarymes and smeroxinaze. CCX may be ¢
Baul (1) 13 2 pretrvaiment in patients tasted lor longer than 2448

W3 af receiving lelal paremteral autrilisn te reducs taiss-pesitive
Dot in rimpected 2cma choiecystitiz (2) lo provent laise-negative -
el iz acaicuions cheiscystilis (I} te evaiuate tunctional distur-

B2t of the galibiadder of cystie duct by gaithiadder ejection trac-
Yo rvapencs.

Cholecystokinin is marketed by Squibb, and does not contain these
indications, nor have we received a supplement from Squibb. ~
assume that cholecystokinin would not be relabeled in an ima.
agent label without relabeling the cholecystokinin products as
well.

' (

As to the basis for each claim proposed (1) TPN, 2) Prevent false
negatives and 3) Evaluate functional disturbances , the sponsor
has provided 87 references but no adequate analysais. The.llstlng
of pertinent clinical studies as provided by the sponsor 1s as
follow:



NDA 18-467

Page 2
#
Re _ Y= subiegis s “CCK” dose
Fink (30) 1991 374 Tc Disofenin 0.02 mecz/kg sincalide
Swayne (28) 1986 87 Te Disofenin 0.02 megrkg CCX
Brugge (27) 1986 36 Te Disofenin 0.02 meg/kg sincalide
Pickieman 24) 1985 36 Te Disofenin 0.02 megz/kg sincalide
Topper (22) 1980 34 Tec PPIDA 0.2 megrkg sincalide
Newman (23) 1983 25 Tc HIDA cCcK
Davis (70} 1982 20 Te PPDA 0.02 meg/kz sincalide
Fink (26) 1986 374 Tc Disofeain 0.02 megikg sincalide
Fink (2) 1991 REVEW Tc Disofenin 0.02 meg/kg sincalide
Williams (67) 1989 99 Tc HIDA CCxX
Mascies (66) 1989 t Tec HIDA ccx
Raymond (65) 1988 101. Tc Disofeain 0.02 megikg sincaiide
Z=2h (29) 1981 33 Te Disofenin 0.04 meczkg sincaiide
Mascies (62) 1950 6 TcHIDA . CCK-33
Mascie= (61) 198% 13 Tc HIDA CCK-33
Mascle= (60) 1989 6 Te HIDA CCK.33
Mascies (59) 1989 () Tec HIDA CCX.-33
Schaifer (58) 1982 1t Te HIDA 0.02 CkzCCX
Schaffer (5T) 1982 25 Te HIDA 0.02 Ukg CCX
Westdake (56) 1950 b Te Disafenin 0.02 megrkg sincalide
Clas (55) | 1989 9 - 0.02 mcgkg sincalide
Daignauit (54) 1983 42 Tc Disafenin 0.02 U/xg CCX
Sylweszowicz (53) 1983 33 Tc Disofenin 0.02 Ukg CCK
Soellman (52) 1979 19 TcHIDA - CCK
Swne (51) 1988 %0 Te Disofenin 0.02 megrkg sincalide
Pomeranz (50) 1985 67 Te Disofenin CCK
Mascles (49) 1989 6 Tc HIDA CCK
Kim (47 1990 K3 Tc Disofenin 0.03 mecgkg sincalide
London(46) 1983 10 Te Disofenin 0.02meg/kg sincalide
Kisder (45) 1951 " 32 Tc Mebrofenin 0.02 mcg/kg sincalide
Fink (35) 1985 . | Yo 14 Te Disofenin 0.02 megikg sincalide
Ksishnamurthy (43) 1984 Yo Tc DA (NOS) ccx
Pellegrini (64) 1985 16 Tc PPDA 0.02 U/kgCCK-33
Amncse (68) <~ 1991 0 TeDietykDA  CCK
A

I

d the sponsor

of these studies do not use Hepatolite, an

ﬁ:izs some casé that the indication, :Lf granted should only be
for Hepatolite. in the statement:

"A final point should be made that Tc IDA analogues other than



NDA 18-467
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Technetium Tc99m Discofenin (Hepatolite®) have had infregquent
review in the medical literature. Some clinicians have expressed
concern with the use of cholescintigraphic agents having more
rapid hepatobiliary clearance kinetics than Technetium Tc99m

Disofenin (Hepatolite®) and the potential for this causing false
positive results (2,7)."

In considering this I have loocked at the larger studies (n=30 or
larger) involving CCK augmented Hepatolite cholescintigraphy.
These are references 24, [25, 26 and 30] (same study provided
three times), 27, 238 and 65. Please note that the sponsor has
not summarized each of these studies individually and has not
provided adequate scientific evaluation of each.

There is no consideration of population studied, dose regimens,
evaluation criteria, results including verification by some gold
standard, sensitivity, specificity and predictive value. Nor has.
the sponsor discussed the different results found by the various .,
investigators. Perhaps the following will give some indication
of the patchwork nature of the database.

Reference 24 - Pickleman et al, Arch. Surg, Vol 120, .June 1985.
36 patients with biliary colic and normal oral cholecystograms,
upper GI series and gallbladder US had CCK augmented disofenin
study. The protocol was different from other investigator’s
studies in that 2 doses of CCK might be given. Note: the
sponsor’s proposed labeling does not specify a dose regimen for
CCK or an evaluation method or a standard for interpretation.:

The purpose of this study was to predict symptom relief from
cholecystectomy, not one of the proposed indications. Using an
ejection fraction of < 50% the results for the entire cohort and

those 19 patients having cholecystectomy were quite variable with
the results provided as follows:

oo »ganicai ana EF Data*
%, '.*'g un Hisisiogie
Putiont Ma. eF % - Asoroquctien Charscmnstics
1 9 You NGl
2 Q9 No Normal
T~ - 3 17 You CE ang stones

\ 4 20 No (=
§¢ v 24 Yos cS
¢ 0 [+
T . 0 No Normal
4 = MO Normad
L] 33 You [
19 b Mo Normai
1 38 Yos Normal
12 4 No cS
13 42 Mo cs
14 4 You Normal
18 [ You [~
18 [ N (==
17 71 Ll Narmai
18 o4 Yos cS
s o You cs

> EF ANCEAS erecian fraction: Gu. CVOMG Ghalecysutia. All patenuy
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I do not see how these data support the sponsor’s case.

Reference 25 (also the same article was submitted as 26 and 30) -
Fink-Bennet et al, J. Nucl. Med. 1991; 32: 1695-1699

This is a retrospective study of CCK disofenin scintigrams in 374
patients with recurrent RUQ pain, biliary colic and a normal GB
ultrasound or cholecystogram. Also 27 normal subjects, were
studied. The dose of CCK was 0.2 ug/kg administered over 3
minutes. The criterion for an abnormal CCK study was an ejection
fraction of less than 35%. The results for each patient are not
given. Therefore we do not know whether results were clustered
just below 35 or in the very low range.

The results are presented in subgroups:

1) 124 patients with clinically suspected chronic biliary -
disease. These patients had cholecystectomies. By my construct,;
108 were true positives (T.P.) 7 were false negatives (F.N.), 5
were false positives (T.P.) and 4 were true negatives (T.N.)

wWith sensitivity defined as

T.P.
T.P. & F.N.,

the sensitivity in this cohort is 94%

!

With specificity defined as

—TI.N.
T.N. & F.P.,

the specificity for this cohort is 36%.

Even without considering Prior probabilities and predictive
value, the results of this cbhort are not reassuring re
specificity. ' '

2) Of 221 meaiéally treated patients clinically suspected of
chronic biliary diseaSe.with symptom outcome as the gold
standard, the sensitivity by my calculation was 69 or 89%
. 69 & 9
and specificity was __130 or 91%.
130 & 13

3) Of 27 individuals without a history of RUQ pain or biliary
colic, 9 were negative, 16 were positive and two could not be
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evaluated.

Of the 16 positives, 3 were true pecsitives and an additional 5

were possibly true positives. We cannot based on the information

given provide sensitivity or specificity estimates, but it is

important to note that for a diagnostic test to be useful it must

have acceptable predictive value over a wide range of patients

with varying prior probabilities of disease. This has not been

demonstrated in this study. It is not reassuring that of 25

patients with no biliary symptoms, 16 or 64% were positive. On
the basis of no symptoms, these would all have to be considered

false positives clinically. This would make for a specificity
of _ 9 or 36%.
S & 16

Even if one considers 4 of the 16 as having some evidence of

biliary disease (albeit not clinical and not treatable), the

specificity would still be low - 13 or 45%. The sponsor
13 & 16

does not address this gquestion, and must.

Overall this study provides some reason to further ewdluate the

test, but not substantial evidence for approval.
Reference 27 - Brugge et al, DDS, Vol 31, No. 5 (May 1%586).

This was a study of 39 consecutive patients with "biliary

symptoms" i.e. postprandial upper abdominal pain with nausea and
a normal oral cholecystogram or US. 36 completed a bile analysis

and CCK DISIDA scan. The purpose of the study was to
characterize an early stage of cholesterol gallstone formation
with physioclogic data.

The CCK was given as a 20 minute infusion at a dose of 1
Ng/Kg/Min. Two ejection fraction cutoffs were used: 30% and
40%. ™o

The results correlate crysfél formation with ejection fraction

and gallbladder pathology in the 15 cases where a cholecystectomy

was performed. |

LA
vl

TABLE 5. SENSITIVITY AND SPECIFICITY OF EJECTION FaacTion, CrysTaLs v BiLg

Curoff poinr (%)
Condition predicted Test analyzed Normal

Abnormal Sensitivity Specificity
Acalculous cholecystitis  * Ejection fraction =30 . <30 Yl = 3% la 100%
1

Ejection fraction 240 <10 Y11 = 82% % - 100%

Crystals in bile Absent -Present 911 = 82% % = 100%%

Presence of f:ysuls in bile Ejection faction =30 <3'0 LIN4 = 79% L 95%
19

Ejection fraction 240 <40 1014 = 8655 -1-6- = 8%
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The author notes that the specificity information is inadequate
since only 1 patient had a normal gallbladder. The sponsor in
noting a specificity of 100% for the test may be referring to
this study. The sensitivity and specificity for the 21 patients
who did not undergo cholecystectomy are not given. The sponsor
has not fully presented or analyzed this study, and it is hard to
say how it supports the sponsor’s contentions.

Reference 28 - Swayne et al, J. Nucl. Medicine, Vol. 27, #6, June
1986.

This is an abstract without sufficient data for analysis. The
author claims that the study gives a sensitivity of 89%%, a
specificity of 100% and an accuracy of 89%. Of the 89 patients
studied, the abstract accounts for perhaps 50 patients. Since
the abstract notes that 8 patients with negative studies had
gallbladder polyps, it is not clear how the specificity was 100%.
If the correlatiocn was clinical, it is hard to understand how 3
false positives were put into the specificity ratio.

Reference 29 - Zech et al, SG & 0, Jan. 1991, Vol 172

This retrospective study of 83 patients was done to evaluate the
value of CCK disofenin scan to predict the symptomatlc response
to cholecystectomy. Here 0.04 mcg/kg were given and an ejection
fraction less than 50% was used to separate p051t1ves and
negatives.

Of the 83 patients, 71 were offered surgery and 60 had surgery.
Of the 60, 57 were followed for symptom relief. 56 of these with
positive scans had symptom relief while 1 with a negatlve scan
also had symptom relief. The scan values are not given, so it is
not possible to compare these results with other series. The
authors do not givem information on symptom relief in the 11 who
did not have surgery, or on the 12 patients not offered surgery.

No information on spec1f1c;ty can be deduced from this
incompletely reported serlesn,

The foregoing were references cited by the sponsor as supporting
the diagnostic efficacy of the procedure. They also list
clinical study €5 done with disofenin. Reference 65, Raymond et
al Eur. J. Nucl. Med, f988 14: 378-381, deserves comment.

This was a prospective study of 101 patients admitted for
cholecystectomy. There was also a 27 patient control group of
whom 12 had vague GI complaints (group A) and 15 had no
complaints (group B) Octapeptide-CCK, 20 mg/kg in a 15 minute
infusion used, and there was no a priori definition of a positive
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or negative ejection fraction percentage. Rather the range of
ejection fractions correlated with condition was presented in the
following chart.
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The considerable overlap in ejection fraction between normals and
abnormals leads the authors to conclude the majority of patients
with chronic cholecystitis cannot be distinguished from normals.

Summa

The sponsor has not provided substantial evidence to establish
CCK augmented Hepatolite @holescintigraphy as an effective
diagnostic test. The sponsér has provided only cursory
evaluations of the literature provided. My review points up
numerous questions about dose, range of patlents population
studied (partjcularly negative patients), ejection fraction
percentage chosen to d&stlngulsh normal and abnormal, sensitivity
and specificity problems, and missing data. A submission like

" this would not be filed in this division, and as it is, I cannot

recommend that 1t be approved.

e

St hen Fredd M.D.
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cc:
NDA 18-46&7 -
HFD-160/WChambers
HFD-180/Consult file
HFD-~180/SFredd:9/15/92

£/t deg: 9/15/92/9/16/92
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