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ABSTRACT SUMMARY

To evaluate the anti-secretory effect of ICS 205-930 in cholera,
a prospecti?e placebo-controlled, randomised, double-blind clinical
trial is prdposed in this protecel. ICs 205-930 has been developed as
a potent blocker of 5-Hydroxytryptamine M receptors. In anima} studies,
this drug has been found to act as an effective anti-secretory agent in
diarrhoea induced by cholera toxin or serotonin (5-HT). In human
vo?hnteer studies, this drug was found to be fairly safe, In thistrial,
44 male adylts cholera patients will receive two 1.V, doses of either
ICS 205-930 20 mg each dose or a placebo, All the patients will receive
I.V. acetate solution for rehydration, but no antibiotics. Response to
treatment will be evaluated b{ comparing base§11ne purging rate, (stool
volume/8 h) purging after treatment, and duration of.diarrhoea, between
the two groups. Any unpleasant side effects of the treatment will be
recorded. All routine tests, including ECG wi]l be done before and after
treatment to maintain any sub-clinical side-effect of the drug. Blood
will be collected before tréatment and p]aéma‘]evels of 5~HT, motilin,
and substance p will be determined, This study will examine the anti-
secretory potential of ICS 205-930, as well as likely to provide informa-

tion about the pathophysiological mechanism involved in cholera.

REVIEMS:

(a) Ethical Review Committee; --emevcmmmman e m— e meea “———
(b) Research Review Committee: ==e=ccecmma-n ~emman—- mmmmmeeaa m———
(c} Director: ~-a-aa-- - R L LT S

RECEIVED 1 6 FEB 2004
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N CTION:
INTRODUCTI 7

Objective: To investigate the effectiveness of ICS 205-930 as an

antisecretory agent in cholera.

. 'Background

Development of an useful antisecretory agent will greatly simplify the
management of acute dehydrating secretory diarrhoeas such as cholera

by reducing the voluminous stool output, and thus minimising the
duration of illness as well as the need of fluid replacement.

0f the many potential antisecretory agents tried in cholera, only
chlorpromazine (1) and nicotinic (2} acid showed effectiveness, but fell
short of clinical usefulness. The search for an effective antisecretory

agent is continuing.

It is generally accepted that the cholera toxin induces intestinal
secretion by stimulating the adenylate cyclase system in the intestinal
epithelial cells, thercby increasing the intracellular cyclic-AMP levals
and inducing net secretion (3). However, it was found that blocking the
intestinal intramura? nervés markedly inhibited the intestinal secre-
tion induced by cholera toxin, suggesting a significant participation
of the local nervous mechanisms in the pathophysiology ‘of cholera (4},
Later studies showed that cholera toxin causes release of 5-HT from the
enterochromaffin (EC) cells in rabbits, cats, and rats (5, 6). It was
also shown that S-HT receptors are involved in the pathophysiology of
cholera secretion, since the secretion was inhibited by receptors
blocked either by making the experimental animal tachyphylactic against
5-HT (7}, or by administering methysergide, a 5-HT receptor blocker (8).
5-HT, produced in excess in the carcinoid syndrome, is considered the
cause of watery diarrhoea, a common manifestation of this disease (9).
5-HT itself is a potent stimulator of intestinal secretion as has been
shown in the small intestines of different experimental animals in vivo
(7, 10-12). Based on these facts, the following hypothesis was
suggested (5): the cholera toxin adheres to the EC cells and triggers
the release of S—HT; which in turn, activates dendrites of the local
neurons in clbse contact with the £C cells. These neurons form the

oy ow
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in the intestine. According to this hypothesis, about 60% of the effect
of cholera toxin on intestina) fluid transport could be ascribed to the

nervous mechanism(s).

About 90% of the total body content of 5-HT is found in the gut {13),.
The majority of the endogenous serotonin in the gut is stored in the EC
cell system, The EC cells in the gut have been divided into 3 subgroups
(14):

a) EC] cells - found throughout the small and large intestine in man.
In addition to 5-HT, these cells also contain Substance P.

b)rEC2 cells - occur in targe numbers in duodenum, and in smaller
quantities in jejunum. These cells are reported to store motilin in
addition to 5-HT. p

¢) ECn cells - considered a Qastebasket type from which further subtypes
may emerge. They still contain 5-HT, but are apparently unrelated to
the production of Substance P or Motilin,

Besides carcinoid syndroﬁe, high plasma levels of 5-HT has been observed
in patients su%fering from coeliac disease (15), Among the other 2
peptides co-existing with 5-HT in the EC cells, plasma levels of
Substance P has been shown to be raised in patients with carcinoid
syndrome (16). Substance P is itself capable of inducing intestinal
electrolyte secretion, as was shown in vitro {17). The release of 5-HT, -
Substance P or Motilin from the GI tract of cholera patients (as
reflected in peripheral blood) has not been reported. By looking at the
plasma levels of 5-HT, Substance P and Motilin in cholera patients, it
may be possible to identify the subgroup{s) of EC cells involved in

chotera,

Pharmacology of [CS 205-930

Current research has shown 5-HT to be an enteric neurctransmitter and
may play a prominent role in the reguiation of G.1. motility and

secret ion (Eé.ckf}evsgﬁe%ulsa%ogﬁ ;EE;OHS of 5-HT are elicited by the
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activation of a heterogenous receptor system. The early 5-HT receptor
classification distinquished neuronally located peripheral 5-HT
receptaors blockable by morphine called 5-HT-M receptors, from a second
class of receptors located on smooth muscles blockable by dibenzyline
called 5-HT-D receptors (19). Later analyses shawed that S--HT2 receptors
and 5-HT-D receptors are identical (20). The 5-HT-D receptors seem to

be of minor importance in the gut (271). Studies regarding 5-HT-M
receptors were lacking because of lack of specific agonists and anta-
gonists. Only recently ICS 205-930, a highly potent and selective
5-HT-M receptor antagonist has been developed (22).

ICS 205-930 in particular blocks the Tow affinity 5-HT-M receptors, i.e.
the ones that operate under high concentrations of 5-HT. The compound,
therefore; does not influence the basic {normatl) activity of the smooth
muscles, as expected (23). The low affinity 5-HT-M receptors are
thought to mediate the release of Substance P, as opposed to the high
affinity 5-HT7-M receptors which control the release of acetylcholine.

The effects of ICS 205-930 on the gastro-intestinal tract have been
investigated in different animals (23). ICS 205-930 inhibited 5-hydroxy-
tryptophan (5-HTP) induced diarrhoea in mice regardiess of the route of
administration. The maximal reduction was 70-80%. When secretory
diarrhoea was induced in mice by exposure to cholera toxin, ICS 205-930
was found to inhibit the intestinal secretion in vivo by about 50-60%.
However, when a non-specific diarrhoea was induced by'castor oil in
rats, ICS 205-930 was found to be without any effect, showing that this
drug inhibits intestinal secretory process only when 5-HT-M receptors
are involved. Thisg specificity of the 5-HT-M receptors' involvement in
cholera toxin and 5-HTP induced diarrhoea is further supported by the
fact that ketanserin, a specific S—HT2 receptor blocker, failed to show
any effect on the intestinal secretion induced by cholera toxin in mice.
In vitro, ICS 205-930 blocks the spasm and peristaltic activity induced
by 5-HT in guinea Pig fleum. In contrast, neither the normal peristaltic
activity in vitro, nor the normal G.I. motility in mice in vivo, as
measured by the passage time of a charcoal meal, is influenced by

ICS 205-930, emphasizing the specificity of the drua. Overall



1CS 205-930 seems to be a highly specific drug which may prove to be a
chinically useful antisecretory agent for treatment of cholera and

other secretory diarrhoeas, where 5-HT mechanisms may be involved.

Toxicology of ICS 205-930

Acute and chronic toxicity studies in mice, rats and dogs did not reveal
any specific drug-induced abnomalities (24). Based on up-to-date
available data, the no-toxic-effect level can be set as follows:

a) in_dogs: ~ oral: §-29 mg/kg/day
- d.v.: 3 mg/kg/day

b) in_rats: - oral: 16-45 mg/kg/day
- i.v.: 15 mg/kg/day

Clinical pharmacology of ICS 205-930

The tolerability and safety of I£S 205-930 administered as a single dose
orally (2.5 - 200 mg) or i.v. (0.5 - 90 mg) in humans has been the

subject of 4 experimental trials (25-28). AN trials have been performed .
" under blind conditions in healthy volunteers aged 18-45 years. n total,
/2 sibjects have taken a single oral dose of ICS 205-930 and 39 a single
i.v. dose. ' '

The results are summarized as follows:

a) The most frequent side-effect reported was headache, occuring in
18/72 subjects treated orally and in 14/39 subjects treated i.v.,
whereas only 4/32 éubjects treated with placebo reported this symptom.

G.I[. sywptoms (abdominat discomfort, hausea, vomiting and diarrhea)
were the second most frequent side-effects in those who took the

substance orally (occuring in 11/72 subjects}, and tiredness in those



who took the injections (5/39 subjects). G.I. symptoms (constipation
with abdominal discomfort) were also reported by 3 subjects receiving

20 and 40 mg 1.V,

The side-effects were dose-related in those who receive ICS 205-930

orally (occuring mainly at doses 60 mg) but dose-independent in

'those who had the injection,

Vital signs, ECG and 1aborator} investigations did not show any changes

indicative of adverse effects.

Preliminary pharmacokinetic data on subjects who received ICS 250-930

orally indicate that the substancé is rapidly absorbed, reaches the highest

plasma tevels in 2 hours and is eliminated in a biphasic manner. TYhe plasma

elimination T1/2 of the compound is about 4 hours-in the first phase and

14 hours in the second phase.

~

‘Rationale

Development of an effective anti-secretory agent will greatly simplify

management of acute dehydrating, secretory diarrhoea, such as cholera,

This trial is designed to clinically test such a candidate drug, ICS 205-930;

3, Specific aims:

1.

To compare the efficacy of ICS 205-930 with that of placebo in reducing

the amount of stool output in cholera.

To investigate the plasma levels of 5-HT, motilin and substance P in cho]era

patients, and compare with those of healthy Bangladeshi volunteers,

H



METHODS AND PROCEDURE:

TRIAL DESIGN

Prospective randomised double-blind tfi&], comparative between
ICS 205-930 and placebo in two parallel groups of patients. The
trial period will last 48 hours, during which the drugs will be |
administered in two 1.V, doses'separated by & hours.

PATIENTS

Number of patients

s

A total of 36 evaluable patfents (18 in each treatment group} are

required to prove or disprové the clinical usefulness of ICS 205-930.

However, an interim analysis on at least 20 patients should decide

upon the continuation or the early termination of the trial.

Sex and age

Males aged 15-45 years,



Inclusion Criteria

Heavily.purging adult cholera patients. Aduit patients presenting with
acute dehydrating diarrhoea to the outpatient department of ICDOR, B8,
Dhaka, Bangladesh wil] be examined. Those patients showing V.cholerea
in stool in darkfield microscopy will be transfered to the study ward,
where they will be observed for the next 8 hours. Only those patients
having stool gutput more than 200 ml/hour will be included in the study

Exclusion criteria

a) Patients with diérrheoa due to reasons other than V.cholerae.

b) Myocardial infarction within the last 6 months.

c) Patients'witﬁ severe renal, hepatic or congestive heart failure.
d) Malignancy.

e) Any other systemic disease necessitating antibiotic therapy.

TRIAL DRUGS AND DOSAGE REGIMEN

€oding and labelling of tria] drugs

Both trial drugs (active and placebo} will be prepared, coded, packaged
and labelled by the sponsor, according to a randomisation list which will
be provided by the Department of Biostatistics, Sandoz Ltd., Basle.
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Assigmment of trial medication

Each eligible patient will be assigned a patient number and the set of
ampoules with the trial medication, which will be identified by a patient
number. Patients will be assigned to number and medication in sequence.
A1l unused samples (including drop-outs) should be returned to the
sponsor after the end of the trial.

. Dosage regimen

The trial drugs will be administered in two doses of 20 mg by i.v.
infusion. The trial drugs should be disolved in 100 ml saline and the
solution should be infused over a period of 20 minutes. The interval
between the two infusions will be 8 hours. '

CONCOMITANT TREATMENT

During the whole trial period no specific treatment intended to stop the-
diarrhoea (antisecretory or antimotility compounds), other than the trial
drugs, is allowed.

Whenever such treatment is deemed necessary, the administration of trial
drugs should be discontinued and the patient withdrawn from the trial. ’
Similarly, no antibiotics are allowed during the trial.

Qther concomitant medication not related to the indication of the trial
is permitted and must be recorded in the case report forms.
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TRIAL METHOD

General aspects

eligibility for participation in the trial, as well as the microscopical
examination of the stools for detection of V. cholerae.

Since the present triaj will be carried out according to the JTokyo
amendment to the Helsinki Guidelines (Federa] Reg. 40, 16056-56, 1975),
all eligible patients should be informed about the trial and toig that
they will be able to withdraw from it at any time. Written consent wiil
be obtained from each patient or his relatives prior to entering the

frial periods

2) Observation period_(first 8 hours) ‘

All patients showing V., cholerae in stog] in darkfield microscopy will
be transfered to the study ward, where they will be observed for the
next 8 hours. Only those atients having steol outpyt more than

200 m1/hour wil} be included in the study.

After a thorough physical-examination. blood, urine and stool will be
sent for routine 3aboratory investigations. [n addition, during this
period, 15 ml of blood will pe obtained from the Patients, and plasma
Will be immediately Separated, and then stored at -20°¢C. These plasma
samples will pe analysed for determining S5-MT, Substance P and Motilin.
As controls, blood samples will be obtained from 10 volunteers.

Stool will be cultured for v, cholerae, shigella, salmonella campylo-
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The eligible patients will be randomly assigned to one of the two
groups. One group will receive ICS 205-930 as i.v. infusion (over
20 minutes) in two doses separated by 8 hours, the other group wiil
receive piacebo in the same manner.

Vital signs will be monitored to record any untoward effect of the
.drug. In addition, ECG and routine laboratory investigations should.
be performed during this period.

A1l outputs, including stool, urine, and vomitus, will be measured
every period of 8 hours for the next 48 hours. Ne restriction of
food take will be made.

¢} Follow- -up_(unlimited):

T gt e e o - -

A1l patients shouid be followed up after termination of the trial,

! until discharge from the hospital. The duration of hospitalization,
the daily treatment and any relevant change in the patients condition
should be recorded.

Clinical safety testing {see also Annex 1)

- W -

The physical examination form will be completed by the investigator dur1ng

the observation period, as well as at 24 and since start of treatment.

Any changes between these examinations must be commented on by the '
investigator. ;

The standard physical examination will include: general appearance, skin,
ears, nose, throat, neck, heart, Iungs,_abdomen, lymph nodes, extremities,
back, and eyes.
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The eligible patients will be randomly assignéd to one of the two
groups. One group will receive ICS 205-930 as i.v. infusion (over
20 minutes) in two doses separated by 8 hours, the other group w\ll
receive placebo in the same manner.

Vital signs wi!l be monitored to record any untoward effect of the
drug. In add1t1on, ECG and routine laboratory investigations should
be performed during this period.

A1l outputs, including stool, urine, and vomitus, will be measured
every ﬁeriod of 8 hours for the next 48 hours. N¢ restriction of
food take will be made.

T Dy W i ) T e e e

- ¢} Follow- -up (unllmited)

A1l patients should be followed up after termination of the trial,
until discharge from the hospital. The duration of hospitalization,
the daily trgatment and any relevant change in the pat1ents condition
should be recorded. '

Clinical safety testing (see also Annex I

RN A e e W e S MR A W e

v

The physical examination form w:ll be completed by the 1nvest1gator during
the observation period, as well as at 24 and since start of treatment.

Any changes between these examinations must be commented on by the
investigator.

The standard physical examination will include: general appearance, skin,
ears, nose, throat, neck, heart, lungs, abdomen, lymph nodes, extremities,
back, and eyes. '
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Vital signs will include supine blood pressure, radial pulse -and temper-
ature. These will be performed at frequént intervals at the observation
and main trial periods. Body weight will also be obtained. Al vital
signs data will be recorded on the appropriate case report forms.

A e e e e e -

A standard 12-lead ECG will be performed befaore and 24 hours after the
first i.v. infusion of the tria:} drugs, Tﬁe findings will be Feported
and evaluated by the investigator on the appropriate pages of the case
report form, |

v e e e T G s b oy

Laboratory safety tests will be performed and recorded before and 24
hours after the first i.v. infusion of the trial drugs. The laboratory
evaluation consists of the following:

a) Blood éytology: Hemoglobin and/or hematocrit, thrombocytes, red blood
cell count, total and differential white cell counts.

b) Blood biochemistry: Serum electrolytes, creatinine, urea, glucose,
total bilirubin, alkaline phosphatase, SG60T or SGPT.

¢) Standard urine analysis.

Any laboratory tests reported to.have an abnormal value that is
considered to be clinically significant by the investigator, must be
repeated in order to exclude taboratory errors. In tests where there

is a persistent abnormality, repeat analysis will be perforﬁed at -
intervals appropriate to the abnormality, until the cause is determined
- or return to normality occurs. '
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ADVERSE REACTION REPORTING

Any serious, unusual or life threatening adverse reactions or

encountered during the course of the investigation and for a reasonable
“time thereafter will be reported to Or. A, Yotis

(Tel.: 0041.61.24 91 61), Sandoz Ltd., Clinical Research, Buiiding 386,
CH-4002 Basle, or to the local Sandoz'Monitor and ciinical manifestations
as well as laboratory results will be documented.

Clinical, diagnostic and laboratory measures employed to delineate the,
reaction in-question will be performed and the results reported. In tests
where there is an abnormality considered to be drug related, repeat
analysis will be performeq at appropriate intervals until the cause is
determined or return to normal occurs. In all cases of serious reactions,
the medication will be discontinued and any appropriate supportive or
definitive therapy given. |

The sponsor will provide the investigator with sealed envelopes labelled
with numbers, identical to those of the patients package of trial drugs.
Each envelope will contain the name of the drug administered for the

corresponding patient, and should be opened only in case of emergency
(i.e. indications for severe adverse reactions). .
Once the envelope has been opened, the patient must be withdrawn from the

trial.
A1l envelopes should be returned to the sponsor at the end of the trial.

EARLY DISCONTINUATION OF TREATMENT - DROP OUTS

Patients must be excluded from the trial under the following circums-
tances: protocol violation, intercurrent illness {clinical Jjudgement to
be exercised by the investigator), inability to tolerate study medication,
failure to take the study medication, patient's uncooperativeness and
adverse reactions requiring discontinuation of study drug and/or



necessitating breaking code. If an adverse reaction is invalved, the
appropriate page in the investigator's report form should also be

completed and an explanation should follow in the comments section.

Patients terminated from the study for reasons cited above, except adverse
reactions and intolerability to trial drug, are considered non-evaluable.

A1l other cases, i.e. those which have completed treatment and premature
discontinuations due to adverse reactions, will be considered evaluable.

STATISTICAL ANALYSIS

The data obtained during the course of this clinical trial will be
subjected to analyses by ICODR, Dhaka and the Department of Biostatistics,
Sandoz Ltd., Basle, Switzerland. A randomization list will be provided by
the sponsor to ICDDR for that purpose.

The stool outputs of the patients belonging to the two groups will be
compared. The stool output during the observation period will be taken

as the baseline purging rate, and changes in the next 6-8 hour periods
(increase or decrease) will be calculated for at least 48 hours or as
tong as the patient is hospitalized..

Differences in purging rates between the two groups will be compared by
means of a t-test. The sample size has been estimated in order to detect
a 50% decrease of liquid loss in the ICS 205-930 group as compared to
placebo (significance level 5%, one tailed t-test, propability of

type Il error: 20%).

The total amount of i.v..fluid required in the two groups, as well as
their duration of stay in the hospital will also be compared. Student's
t test will be performed, and statistical significance will be accepted
at the level of < 0.05.
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Assessing the tolerability of the drug, treatment comparisons will be

done by appropriate statistical tests depending on the level of the
data (Wilcoxon-Mann-Whitney-rank sum test, contingency table analysis).
The level of significance will be chosen és p = 0,05 for each test,
T.e. no adjustment will be performed although multiple statistical

tests will be performed for these evaluations.

Further data will be analysed descriptively (summary tab]eé, graphicé,
etc.}. Statistical fests will be performed in the sense of exploratory

data analysis,

Significance

Reducing the magnitude of fluid and electrolyte los§ in cholera
patients will simplify the management of such patients, . Identification
of a drug which wil] act as an effective, safe and usgful antisecretory
agent in such patients, thus significantly reducing thg overall fluid
loss, will be expected to be of imménse help in optimaTl management of
diarrhoea, This study aims to test the clinical efficacy of 1CS 205-930,
which appears to be a promising candidate. Moreover, by determining
the plasima levels of several G.1. hormones, important insights into the

pathophysiological mechanism in cholera may be gained.



SUMMARY OF TRIAL PLAN

. Baseline Main trial period Follow-up
Trial periods: f 4 v
-8 0 8 16 24 48

Hours: + + : ; + e g >
TRIAL DRUG INFUSIONS L X X
STOOL QUTPUT X X X X X X X
PHYSICAL EXAMINATION . - X X
VITAL SIGNS X X X X X X X
ECG CONTROL X X

" LAB. CONTROL X X




18

FACILITIES REQUIRED:

1. Office space - the present office space will be utilized
2. Laboratory space - ICDOR,B Tab. will be utilized

Hospital resource - Study'ward and outpatient space will be required

L
M

4. Animal Resources
5. Logistic support - set up of micro-computer for data processing.

6. ICDDR,B Transport - will be used,

COLLABORATIVE ARRANGEMENTS:

Collaborative arrangements will _be made between ICDDR,B and Prof. Klaus Gyr,
University of Basel, Switzerland and Or., A.M. Molla, Aga Khan University,

Pakistan.

generally results in the ounset of fever and watery diarrhoea within 24
to 72 hours. In many instsnces this is followed by the dysentery s&ndroms,

including abdominal cramps, tepesmus and bloody mucoid stools. In severe

B T -



19

REFERENCES

1.

10.

H.

RABBANI G.H. et al.: Chlorpromazine reduces fluid loss in cholera.
Lancet I, 410 (1979).

RABBANI G.H. et al.: Reduction of fluid loss in cholera by Nicotinic
acid: A randomised control trial. Lancet II, 1439 (1983).

FIELD M.: Intestinal secretion. Gastroenterology 66, 1063 (1974).

CASSUTO J. et al.: On the role of intramural nerves in the patho-
genesis of cholera toxin induced intestinal secretion. Scand.
J. Gastroenterol. 16, 377 (1981).

NILSSON 0. et al.: ﬁwHydrdkytryptamine and cholera secretion:
A histochemical and physiological study in cats. Gut 24, 542 (1983).

OSAKA M. et al.: On the possible role of intestinal hormones as the
diarrhoeagenic messenger in cholera. Virchows Archiv (Cell Pathol.)
18, 287 (1975).

CASSUTO J. et al.: 5-Hydroxytryptamine and cholera secretion:
Physiological and pharmacological studies in cats and rats. Scand.
J. Gastroentercl. 17, 695 (1982).

CASSUTO J. et al.: The role of S-hydroxytryptamine and vasoactive
intestinal polypeptide in the pathogenesis of choleraic secretion.
Acta Physioi. Scand. 109, 37A (1980).

OONOWITZ M. and BINDER H.J.: Jejunal fluid and electrolyte secretion
in carcinoid syndrome. Am. J. Dig. Dis. 20, 1115°(1975).

KISLOFF B. and MOORE £.W.: Effect of serotonin on water and electrolyte
transport in the vivo rabbit small intestine. Gastroenterology AR
1033 (1976). '

DONOWITZ M. et al.: Effect of serotonin treatment on intestinal trans-
port in rabbit. Am. J. Physiology 232, €85 (1977}.



12.

13.

14,

15.

i6,

17,

18.

19,

20.

21.

22.

20

DONOWITZ M. et al.: E€ffect of altered intestinal electrolyte transport
on rabbit ileal blood flow. Am. J. Physiol. 236, £482 (1979).

ERSPRAMER V.: Occurence of indolealkylamines in nature. In: Handbook
of Experimental Pharmacology, 19: S-Hydroxytryptamine and related
alkylamines. V. Erspramer (Ed.), pp. 132-181, Springer-Verlag, N.Y.
(1966).

LECHAGC J.: The endocrine cells of the digestive and respiratory
systems and their pathology. In: Endocrine Pathology: General and
Surgical. J.M. Bloodworth (Ed.}, 2nd Edition, Williams & Wilkins,
Baltimore, pp. 513-555 (1982).

SJOLUND K. and NOBIN A.: Increased levels of plasma S-hydroxytryptamine
in patients with coeliac disease. Scand. J. Gastroenterol 20/3, 304,
1985.

EMSON P..C. et al.: Elevated concentration of Substance P and 5-HT in
plasma in patients with carcinoid tumours. Cancer 54/4, 715 (1984).

KACHUR J.F. et al.: Possible roles of Substance P, bombesin and neuro-
tensin in the regulation of ileal electrolyte transport. Gastroentero-
Togy 80, 1i86 (1981).

GERSHON M.D.: Enteric serotoninergic neurons. In: Biology of serotonin-
ergic transmission. N.N. Osborne (Ed.), pp. 363-401, Wiley & Sons (1982).

GADDUM.J.H. and PICARELLI Z.P.: Two kinds of tryptamine receptors.
Br. J. Pharmacol. 12, 323 {1957).

ENGEL G. et al.: Identification of S-HT2 receptors on longitudinal
muscles of guinea pig ileum. J. Receptor Res. 4, 113 (1984).

BUCHHEIT K.H. et al.: Study of the contractile effect of 5-HT in the
isolated longitudinal muscle strip from guinea pig ileum. Naunyn-
Schmiedeberg's Arch. Pharmacol. 329, 36 {1985).

DONATSCH P. et al.: A highly selective and potent antagonist at
peripheral neuronal 5-HT receptors. Br. J. Pharmacol. 81, 34p {1984},




23.

24,

25.

26.

27.

28.

21

BUCHEEIT K.H. and ENGEL G.: Sandoz Oocument: ICS 205-930: Pharmaco-
logical Data. Appendix II11: Rationale for the use of ICS 205-930 in
the treatment of gastrointestinal disorders. May 1985,

MATTER B.E. and DONATSCH P.: ICS 205-930.- Summary of Toxicity Data,

Sandoz Cocument, May 1985,

DEWLAND P.M.: Report of a rising dose tolerance study of ICS 205-930
administered to adult, healthy, male volunteers. Simbec Research Ltd.
Document, January 19885.

KUTZ K. and PIROVINO M.: ICS 205-930 - Télerability study with
ICS 205-930 after single intravenous injection in healthy volunteers.
Sandoz Oocument, March 1985,

DEWLAND P.M.: Interim repori of the tolerance of intravenously
administered IC5 205-330 in rising.doses in healthy volunteers.
Simbec Research Ltd. Document, August 1985,

DEWLAND P.M. and WITYS B.J.: Report of a study of the tolerance of
ICS 205-930 administered in rising single oral doses to healthy
male volunteers, Simbec Research Ltd. Document, September 1985,




o 22
ABSTRACT SUMMARY FOR E.R.C.

The subje;t,popq?atian will consist of patients suffering from cholera. High
purging rate remains the major obstacle for simple management of some cholera
patients. A pharmacological agent able to reduce the purging rate will
greatly simplify this problem. The clinical trial of such an ageﬁt is proposed

in the protocol,

The potential risks invelved in this study are those of side-effects, which
are minor in the proposed dose range. There will be close 24 hour monitoring
of patient condition, and in case of any significant deterioration in the
patient's condition, the code will be broken and ‘the patient will be withdrawn
from the study, A1l side éffects, even the major ones noted only in very

high doses are fully reversible,

The only invasive procedure will be drawing of bloed, tﬁe amount posing .ne
risk to the patient. No significant side-effects are expected in the dose

of the drug to be used in this study.

A1l patients enrolled in the study will be assigned a study number and that

number will be used during data analysis.
Informed consent will be obtained from all patients entered into.the study.
A standard medical history will be obtained at the time of admission.

The major bepefit to the patfent will be the best available medical care he will
receive, If the drug proves useful, then it-will help to simplify management:

of severe cholera, thus providiﬁg benefits to the sociéty.

The study will require the use of hospital records, stool, and blood..




SECTION III - BUDGET

Personnel services

Name _ Position
Or. P.K. Bardhan Principal Investigator
Dr, A.N. Alam Co-Investigator
Study Physician Co-Investigator
Dr." A.M. Molla Consultant
Prof, K. Gyr Consultant

3 Staff Nurse {Study ward)

Clerk - 1

Cleaners - 3

Lab, Technician

Supplies and Materials:
Hospital supplies
ICS 205-930 {provided by Sandoz) - Nil

Interdepartmental services:

% effort us §
50% 2500.00
10% 6000, 00
25% 1100.00
20% 1200.00
20% 300,00
20% 500,00
104 250.00

23

Sub Total=11,850.00

Lab. costs:

Test - Cost/test No. of test
HET, TC, DC, Platelets 2.50 B8
Serum chemistry 7.00 88

LFT 10.00 88
Stool culture 6.00 44
Stool B/F | - 1.,32 44
Stoot M/E | 2.50 44
Urine M/E 2,50 44

EKG 2,50 88

1900.00

us §
220.00
616 .00
580.00
352.00
65.00

110,00
110.00

£20.00

Sub Total=2573.00




10,

il.

13.

14,

Equipments - Peristaltic pump

Patient hospitalization
{44 pts X 7 days X § 25)

Qutpatient care -~ Nil

Locai transport

International transpﬁrt of materials

Rent, communication & utilities - Nil
Fr%nting and reproduction

Other contractual services - N1

Data analysis

Publication & presentation in meetings

GRAND TOTAL = US $ 30,523

us §

-1000.,00

7700.00

500.00

500.00
500.00

1500.00

2500.00

Sub Total = 14,200.00

24



CONSENT FORM

Double -b}ind randomised trial of ICS 205-930

I understand thatli have cholera diarrhdea, and that I may neéd
treatment with intravenous fluids. I also understand that I may be admitted
into the héspita] research ward yntil the diarrhoea is over. I will receive
treatment with intravenous solution and will eat normal rice and curry diet.
In addition, I will be treated either with ICS 205-930 or“placebo. Placebo
‘will have no effect on my illness. The reasoé to give ICS 205-930 is to see
whether it is effective in heliping to stop cholera d{arrhoea. This drug
has been found safe when used in healthy humans in Europe, but may cause

reversible headache, vomiting, and diarrhoea,

T understand that on admission 15 m] of blood, and after 24 hours
another 10 ml of blood will be taken for laboratory tests. I am aware
that if I do not agree to participate in this study, or even if I withdraw
from the study, I will still get adequate treatment at ICDDR,B. A1l the

records of my treatment will be kept confidential,

STgnature of Tnvestigator Signature/thumb mpression of patient
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ANNEX 1

SUMMARY GF TOXICITY DATA

COMMENTS

IC8 205-637 was well tolerated by various species at high dose
levels as shown by the results of the acute, subacute and
chronic oral and parenteral toxicity studies and the
reproduetion studies.

The folldﬁing firdings were considered to be related to
IC8 205-930 treatment,

In dogs, slight emesis initially frequent, later sporadic,
slight to moderate hypersalivation and slightly reduced feed
intake concomittently impaired weight gain and body weight
losses were observed in some animals, mainly at the high dose
levels in all studies. There were no clinical or hematological
findings nor was there any evidence of macroscopically or
microscopically detectable drug related changes.

At an intravenous dose of 10 mg/kg ICS 205-~930, high dose
level, one animal of the group died immediately after the
bolus 1n;e"t10n. The precise cause of death was unclear,
however, in view of the ECG~changes which were recorded in the
acute tolerance study, at the same dose, it could be due to
cardiac arrest.

The abnormal findings which were observed during treatment
were all reversible during a five to six weeks recovery phase.



ANNEX 1

SUMMARY GF TOXICITY DATA

COMMENTS

108 205~630 was well tolerated by various species at high dose
levals as shown by the results of the acute, subacute and
chronic oral and parenteral toxicity stud:ee and the
reproduction studies

The following findings were considered to be rela;ed to
ICS 205%-930 treatment, :

In dogs, slight emesis initially frequent, later sporadic,
slight to moderate hypersalivation and slightly reduced feed
intake concomittently impaired weight gain and body weight
losses were observed in some animals, mainly at the high dose
levels in all studies. There were no clinical or hematologiceal
findings nor was there any evidence of macroscopically or
microscopicaily detectable drug related changes.

At an intravenous dose of 10 mg/kg ICS 205-930, high dose
level, one animal of the group died immediately after the
bolus ane~tlon. The precise cause of death was unclear,
however, in view of the BECG-changes which were recorded in the
acute tolerance study, at the same dose, it could be due to
cardiac arrest.

The abnormal findings which were observed during treatment
were all reversible during a five to six weeks recovery phase,
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cross if apprupr,
Part of WC-trial o

Part A CLINICAL STUDY SYNOPSIS
Project: 15 205-836
Indication: MIGRAINFE

Sussary of MO-trial ©

Fimal evaluation ¢
If MC«trial, abbrev.

Sty Code(s):

of pdrtic. countries:

Nme and country of mmin investigator or name of NC-trial:

Mauro Pirovino, M.D., dept. of Internal Medicine
University of Berne, Berne/Switzerland

Title of study protocol:

- Tolerability of 1CS 205~930 after single intravencus
injection in healthy volunteers

Aﬂncﬂistu&y.|ldaetnwxerluuﬁal¢nﬂ

te of Erom],g 09.11. 1984
tnquu;p-nuunnrn:

Tolerab1lity of IC§ 205-330 after single 1ngravenous.
application in doses between 0.5 = 40.0 mg

Design of study (please cross appropr. circles)

normal

:n?ecﬁ study .
experimental §
therapeutic O randamized o :
field 0 open B
PMS 0  single blind ©
seesssoscses O double blind O
No. of paes./volunt. planned: 23
- Last

single group © volunteers ®

parallel groups ©® patients O

crosa~cver . O .

other design O in-house O

Begin of study (Mth., ¥r.):January, 1985
L. ted (Mth JJrvanuary, 1985

Trim. strategies {ixdicate medication(s),gal. Porm(s) doungo(siyduraticn)

1-
23
3

ICs
ICS
ICS
4: ICS
5¢ ICS

* -

205-930 ampoules 0.5 mg
205-930 ampoules 1.0 mg
205-930 ampoules 2.5 mg
205.930 ampoules 5.0 mg

RS- 1 ]

Ampoules (20 mg-/ 10 ml)

- - K]
71479.05

single injection
single injection
single injection
single injection

205-930 ampoules 10.0 mg single injection

a e ANnJecEion

BRICH:
Y 138 G4




&%ﬁ Part B, Clinical Study Synopsis

Fill in this rectanglc unly for

i

| paralle! group designs
Pat. poiedation: e 3y % frte.d  Trim.2 Trim.3 Trim.4
Ertered total 2 l
= Jron onts 0 ! '
= Evaluable cascs 23 i
male/female 23 E
age (mir/max} 21-31 i
age maan 28 i
Eval. for efficacy 2 -
Discont. safety @ )
Discont . ineffect, @

5

Subj. with ADR 1

Results (Efficacy/Satety):

The tolerability of the used doses of ICS 205~930 given in=-
travenously was véry good, The wost fréqueﬁtly observed side -
effect was frontal headache (10/23}, generally of mild inten~
sity. Minor side effects were tiredness {5/23i, pressure in
the eyes {2/23), asthenia ‘2/23), and pulssynéhrone throbbing
in the temporal region (1/23). The side effects were dose-
independent. Svstemic hlood pressure and pulse rate and all

biochemical laboratorv parameters remained unchanged.

i it B

Gonclusionss

The findings in this study demonstrate the very good toler-
ability of ICS 205-83J administored intravenously up to
40 mg- as a single dose.

¥

Clindeal Bxperés Klaug Kutz, B0,

A .
, L . |
Signature: SJA g - Bar 13.03.1985




Part A CiviCAL STUDY SOX¥PSIS

Projéct: ICS 205-930 cross if appropr.
) _ : Parg of MC-trial O
}:ndicat.ion: - Sumary of NC-trial ©

Pinal evaluati 1““53“ St“dy}
If MC-trial, abbrev. of partic. countries:

study Code{s): ICS 0002

Name ard country of main investigator or name of MC-trial: '

Dr. P.M. Dewland
Simbec Research, U.K.

Title of staxly protocol:
Repeated Dose Tolerance Study of ICS 205-930 Administered orally to
Adult Healthy Voluriteers

Date of protocol: 25 4,85 -
Aim of study, selection criteria and target parmmetsrs: '
Aim: To examine the safety of ICS '205-930 when qiyen in repeated doses to
healthy volunteers - in terms of side effects, laboratory data and

ECG. To compare the kinetics follewing a single dose with the
following & days* treatment (twice daily administration)

Type of study  Design of study (please cross appropr. circles)

experimental o~ - normal
therapeytic O  randamized © singlegroup O volunteers 0~
field 0O  open 0 parallel groups O patients O

MMS 0 simyle blind ©Q CrosSs~-over o .
svivssosiesss O double blind €7 other design 0 in-house O

No. of pats./volunt. planned: Begin of study (Mth., Yr.): AUG 83
12 volunteers for 2 doses Last pat, completed (Mth., ¥r.): SEPT 85

Tros. strateglies (indicate mdicnuonis).gal Porm(s) ,d0sage{s) ,duration)
1: Oral treatment _
2: Single dose Day 1, twice daily treatment days 2 to 6, final dose

3: on day 7. Crossover, repsat seguence at Day 10.

5: Doses : 50 and 100 mg b.d. with placebo control.

PREPARAYION: . S EMGL: . . BATON;
50 mg capsules . T1723.03 ' X 108CS




M,

part B, Clinical Study Synopsis

Fill 1n *his tectangle only | .
parallel group designs

pat, population: Total Tim.l° Trim.2 Trtm.3  Trim.4

Entered total 12 '

- Drop cuts )

= Fvaluable cases 12 :

male/famnale 6/6 1

age (min/max) 18/34

age mean _25.25

Eval, for efficacy 12

Discont. safety 3

Discont,. ineffect, - _ .

Subj. with ADR 3/é 2 50 mg, 2/6 Placebo - 3/2 100 mwg, 2/3 Piacebo

Results (Efficacy/Safety):

ICS 205-930 was reasonably well tolerated at 50 mg b.d. The 2 subjects
reporting side effects during placebo had mild experiences. However, on
active one subject reported moderate headache and one moderate constipation,
ztaxia and headache. At 100 mg. b.d. the study was prematurely terminated
due to all 3 subjects, initially randomised to active, experiencing
hallucinations. These occurred from Day 3, and the melication was stopped
on Day 5. One subject did not fully recever until bay 7. The remaining

3 subjects initially randomised to placebo were not crossed over in view of
the likely risks. '

At S0 wg b.d. 2 subjects were observed to have iowered BP on active therapy,
mainly standing systolic pressures. Ho other significant changes were sesen
in terms of ECG or laboratory values.

Plasma sample measuremente showed increases in Criax, AUC and T4 following
miltiple dose treatment in comparison to single doses, for both dosages,

Td 50 mg (single dose) 7.09 rising to 18.4 hrs over 7 .Gays. T¥ 100 g 9.5 risin
to 27 hrs over 5 days. ’ i

Concilusions:

Very definite evidence of central nervous system side effects seen for ICS 205-9
when given as 100 mg b.d. repeated doses. Greater accumulation of drug seen
upon chronic treatment than was predicted from single dose studies. In view of
of this it is proposed to undertake further toierance studies examnining repeated
dosage using a once daily dosage regime.

P Date: 11th December, 1985

-



part A TIINIGAL STUDY SYNOES] »

Project: IC5 205-930 ' | cross if approgr.
Part of MC-trial O 1
Irdicaticn; Volunteer Study Suomary of MC~txial ©

rinal evaluation O YES
If MC-trial, abbrev. of partic, wountries:

Study Cpde(s): IS 000t

Nae and cnmt.:y of main investigator or nave of MC-trial:
Pr. P.M. Dewland, Simbec Research Limited, Mid-Glamorgan, UK.

Title of study protocol:

The tolerance of I1CS 205-930 admxnistered in rising single oral
doses to healthy male volunteere.

Date of protocol: 10.7.84.

Aim of study, selection criteria and target parameters:

Aim: To examine the tolerance of rising single oral doses of ICS 205*090 ir
healthy male volunteers by assessment of reported side effects, labor:
parameters, vital signs and clinical examination. ALso to gain prelxu
pharmacokinetic information.

Selection: Males, 18 to 45 years, free from gastxa-zntestinal disease or ot
significant organic dysfunction, no history of hypersensitivity. At ]
two months since any previous drug trial. No concomitant medication.

Type of study Design of study (please cross appropr. circles}

experimental X ‘ ' normal
therapeutic O randarized I simgle group Q0  volunteers X
field B o open 0 parallel q*oupsx patients ©
™S oG sirgie hlind 2 CYOBS-OVE ]
Cennrnes e B3 double blind M other des;gn O 1n—house )
" o, of pats./velunt. planned: Begin of study (Mth., Yr.): July 1984

Rinety-six studied in total. Last pat. campleted (Mth,, Yr;): June 1985

Trm, strategies (indicate medication!s),gol. Form(s),dosage(s) duration)
Rising doses were: 2,5, 5, 10, 20, 30, 45, 60, 75, 20, 115, 150 and 20(

[ ]

2* 1cs 205-930 capsules (2.5, S, 15 and 50 mg)

3:

4. Single doses.

5:

6:

PREPARATION: XNGL : BATCH:
2.5 mg 71426.01 X 095E4
5wy 71427,01 X 096E4
15 wug 71428.03 : X 097E4
50 mg 71727.03 X 108CS
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EA' vart B, CI ical Study SYnope 15 : $oo.
’ L3

Fill in this re-tangle only for

' parallel group designs
pat. population: Total Trom.l Trom.2  Trwm.3  Trtm.d
Entered total 96
- Drop ouls No drop outs
= Evaluable cases 96
 male/female All male t
age (min/max) \ , 7
age mean See report,ﬁor individual treatoent groups,
Eval. for efficacy 96

Discont. safety
_ Discont. ineffect.
Subj. with ADR 46% of all active (total = 72} and 29% of placebo (total 24} .

results (Efficacy/Safety): ‘

1CS 205-930 well tolerated up to 150 mg with cide effects of a mainly mild nature.
These slde effects were mainly those of headache or gastro-intestinal symptoms.

At 200 mg all six subjects on active experienced side effects, two of which gave
cabse for concern (]i} headache with dizziness and [il]l headache with nausea) and it
was decided not to give any higher single doses on this basis. Laboratory findings
(urinalysis, biochemistry and haématology) were largely. normal. At 60 and 75 g
raised ALT values were seen in certain subjects but were .not considered to be of
clinical relevance and are probably related Lo the analytical methodology.

No significant changes in vital signs were seen {pulse rate, blood pressure, ECG,
respiration rate, body temperdturel. :

Conclusions:

ICS 205-930 showed good tolerance in single doses up to 150 my.
The side effects in two volunteers at 200 mg were sufficiently severe to warrant
discontinuation of the study at this level.

Pharmacokinetics: BN .

Great variation in individual plasma levels .at each dosage. Correlation seen
between Cmax and dose, but not for AUC and dose. Tmax was two hours in mejority of

subjects. Certain predicitions able to be made for chronic dosing. Would predict .
side effects at 3 100 =g b.d.s. : ‘ "

cli::;«:_nl Expert: M.W. LUNNON )

4

. * 4 ' : . | .
; U YT
Sigrature: Md’\- .ﬁu)’/ ‘ Dete: 12th September 1985,




Part A CiLDIICAL, STUDY SYNOPSIS

project: ICS 205-930 ‘ cross il appropr.
Clinical Port of Mi-trial - O
Irmdication: - ' - Summary of MC-trial ©

Final evaluationn O . '
If MC-trial, abbrev. of partic. countries.

Study Oode{s): CICS 0004

Rane and country of main investigator or nome of MC-trial:

LR. P.M. DEWLAND
SIMBEC RESEARCH LIMITED, MERTHYR TYDFIL, MID-GLAMORGAN, UK,

Title of sty protoool:
RISING DOSE TOLERANCE STUDY ~ SINGLE DOSE OF ICS 205-930 ADMINISTERED
INTRAVENOUSLY TO HEALTHY RUMAN VOLUNTEERS.

Date of protocol: 15.5.85.

Aim of study, selection criteria and target parameters:

7O EXAMINE SUBJECTIVE AND LABORATORY SAFETY OF RISING I.V. DOSES OF ICS 205-231)

GIVEN TO HEALTHY HUMAN VOLUNTEERS. ADDITIONALLY, TO GET PRELIMINARY PHARMACO-

KINETIC INFORMATION AND TO SEE IF ICS 205-930 HAS ANY EFFECT UPGN THE ICE COLD

PRESSCR TEST (ICP} AND VALSALVA ‘MANOEUVRE (VM) .

BELECTION: AGE 18 TO 45 YEARS. NO EVIDENCE OF CONCURRENT DISEASE,

© G.1. DISORDER, FEMALES NOT AT RISK OF PREGNANCY, NO CONCOMITANT -MEDICATICON OR
CTHRER CLINICAL TRIAL WITHIN TWO MONTHS, COMPLETION OF SATISFACTORY PRE-STUDY

MEDICAL . .

Type of study Design of study (please cross appropr. circles)

experimental W . pormal

therapeutic O _randomized© ¥ simgle group o volunteers.ﬁ

field 0 open . O parallel groups W patients O

PMS . O single blind © Cross=—Qver o] :
S ¢ double blind- M  other design 0 irmhouse O

No. of pats./volunt. planned: Begin of study (Mth., Yr.): JULY 1985
TOTAL: TWENTY-FOUR lLast pat., campleted {Mth., Yr.): »ususT 1965

Trim. strategies {indicate medication(s},gal. F‘érm(s).ck:zsage{shduration)

1: 1Cs 205-930 INJECTION 20 mg/10 ol SINGLE DOSE STUDIES

e MEDICATION GIVEN
<: ICS 205-930 INJECTION 100 ng/10 ml AS A TWENTY MINCTE INFUSION.
3. PLACEBO INJECTION

4:

5:

6: _
PREPARATION: KRGL: BATCH.
ICS 205-920 100 mg/10 m} Y 5 §:3 4 S84} Y15554
iCs 205-930 20 og/10 ml 714" %00 Y13834

PLACEBQ AMPOULES 714.30.03 Y!29G4
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Fart B, Clinical Sty LBynopsis

Fill in this rectangle only for
, parallel group designs
Pat. population: T Total otm.l]  Trtm.2 | Trem.3 Irtm. 4 Placebo
_ . 20mg  40mg 60 mg 90 wh
Entered total 24 4 4 .4 4 8
= Drop outs
= Evaluable cases 24 4 4 4 4 ) 8
male/female , 3/1 173 2/2 272 4/4
age {min/max) 18/133 22/32  20/23 , 22/35 21/34
age mean 26,75 28.0 _  21.5 27.25 27.1"
Eval. for efficacy . ' 4. - Y | 4 '8

Discont. safety - -
Discont. ireffect. - - :
Subj. with ADR : 3 4 2 0 2

Results (Efficacy/Safety):

TOLERANCE STUDIES; NO DOSE~RELATED TRENDS WERE SEEN. 1IC3 .205-930 WAS ALSO WITHOUT .
ADVERSE EFFECT IN TERMS OF HAEMATOLOGY AND BIOCHEMISTRY MEASUREMENTS PERFORMED ON THE
VOLUNTEERS. NO QBYIOUS EFFECT UPON BLOOD PRESSURE OR THE ECG WAS SEEN. RESULTS FROM

AT THE END OF INFUSION UPON THE TACHYCARDIA PRODUCED DURING VM, THE EFFECT IN THE
ICP WAS TO SUPPRESS THE HR INCREASE AT LOWER DOSES, BUT APPARENTLY TO BAVE AN

Conclusions:

RESULTS ¥ROM THIS STUDY SHOW SATISPACTORY TOLERANCE OF ICS 205-930 GIVEN
INTRAVENOUSLY UP TO 90 MG IN HEALTHY HUMAN VOLUNTEERS. THE COMPOUND MAY WELL
HAVE AN EFFECT UPON CARDIAC- REFLEXES IN RESPONSE TO CERTAIN PEYSICLOGICAL TESTS

AND THIS NEEDS TO BE INVESTIGATED WITH HIGHER NUMBERS AND ALSO ANY DOSE/RESPONSE
EFFECT INVESTIGATED. :

Clinical Pxpert: MARTIN W. LUNNGN

Signaty - H T e e Dute: 2,155




