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PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives. and the relevant background of the project.
Describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a
succinct and precise and accurate description of the proposed research is required. This summary must be understandable and
igerpretable when removed from the main application. ( TYPE TEXT WITHIN THE SPACE PROVIDED),

Principal Investigator— Dr._ Nur Haque.Alam e e

Project Name Efficacy of Salovum egg powder containing Antisecretory Factor (AF) in the Treatment
of Severe Cholera in Adult

Total Budget US'Y 57,246 Beginning Date  Febmuary 1. 2004 Ending Date Novemper 30, 2004

Since cholera involves stimulation of secretory process, efforts to identify and test potential antisecretory agents in order to reduce
the severity of diarrhoea and consequently reduced need for rehydration fluids seems logical. Until now, none of the antisecretory
drugs has been recommended for the clinical management of cholera patients. Antisecretory factor is a naturally occurring protein
produced in the brain as well as in other secretory organs including intestine with antisecretory properties demonstrated in animal
and human models of secretory diarrhoea. The Salovum egg yoik powder contains antisecretory proteins in a much higher (500
times) concentrations than that found in normal hen eggs. This is achieved by feeding hens with specially processed cereals,
capable of inducing antisecretory proleins in the yolk, from which an egg yolk powder is produced. The abjective of this study is
to examine the effect of salovum egg yolk powder containing antisecretory factor in the treatment of adult choiera This clinical trial
is a pilot open randomized controlled study in 40 adult patients (20 in each group). Adult male cholera patients attending with a
history of watery diarrhoea of less than 24 hours with signs of severe dehydration will be screened to participants in the study.
During the observation period. all patients will be rehydrated with intravenous fluid (cholera saline) over 4 hours. Patients fulfilling
the inclusion criteria will be randomized to receive either Salovum egg yolk powder along with ORS or ORS alone. All patients
will receive a single dose (300mg) of doxycycline. In take of ORS. food and output of stool, urine, vomits will be measured every
& hours. After completion of the study outcome variables such as stool output, ORS intake, duration of diarrhoea and number of
patients receiving unscheduied IV therapy will be compared between the groups. If the Salovum egg powder is found to be
beneficial, then a clinical trial with adequate sample size will be conducted to further establish its therapeutic use.

KEY PERSONNEL (List names of all investigators including PI and their respective specialties)

Name Professional Discipline/ Specialty Role in the Project
1. .N.H Alam Medicine / Gastroenterology Pr. Invesugator
2. H. Ashraf Medicine / Gastroenterology Co Invetigator
3. R. Meier Medicine / Gastroenterology !
4. S. Sattar Medicine "
3. M Olesen Statistics !
6. J Troup Nutrition )
7. MA Salam Medicine "
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DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:

Congcisely list in order, in the space provided. the hypothesis to be tested and the Specific Aims of the proposed study. Provide the
scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.

Treatment of severe cholera with Salovum egg yolk powder rich in antisecretory factor (AF), as an adjunct to standard treatment.
will significantly enhance recovery from diarrhoea and reduce severity of disease in adult cholera patients.

Specific Aims:

Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be
assessed by specific methods (TYPE WITHIN LIMITS).

Study objectives
Primary Objective

Assess the effects of AF on the duration of diarrhoea and the volume of abnormal stool in severely purging adults with cholera.

Secondary Obijectives

The secondary objectives of this study are to:

1. Compare intake of intravenous fluid and ORS between the 2 groups

!\J

Compare the propartion of patients requiring “unscheduled intravenous fluid therapy”

(V3]

Assess the safety, acceptability of and compliance to the intervention.
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Background of the Project including Preliminary Observations

Lascribe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specitic
references. Describe logically how the present hypothesis is supported by the relevant background observations including any
preliminary resuits that may be available. Critically analyze availabie knowledge in the field of the proposed study and discuss the
questions and gaps in the knowledge that need to be fulfilled to uchieve the proposed goals. Provide scientitic validity of the
hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop
new knowledge. Also include the significance and rationale of the proposed work by specificaily discussing how these
accomplishments will bring benefit to human heaith in relation to biomedical. social. und environmental perspectives. (DO NOT
EXCEED 3 PAGES, USE CONTINUATION SHEETS).

Background

Cholera is an infectious disease caused by enteric bacterial pathogen V. chiolerac. The disease can often be very severe characterized
by frequent passage of voluminous watery stools. and vomiting leading to severe dehydration. and if not efficiently treated might
result in death rates as high as 50-80% [1]. The primary cause of death in cholera is hypovolemic shock due to severe dehydration.
The mechanism of fluid loss in cholera involves the production of heat labile cholera toxin (CT) produced by the bacteria. which
stimulates cellular adenylate cyclase in small and large intestinal mucosa and increases the intraepithelial concentration of cyclic
adenosine monophosphate (cAMP) resulting in electrolyte and water secretion [2-3]. In addition to direct effect of CT on intestinal
mucosa. recent observations suggest that enteric nervous system and release of neurotransmitters is aiso involved in intestinal water
and electrolyte secretion in cholera [6-9]. Prevention of dehydration, and rehydration using appropriate oral or intravenous fluids, as
appropriate, and the use of an effective antimicrobial agent along with continued feeding are important in the management of cholera
(10, 11]. Since cholera involves stimulation of secretory process, efforts to identify and test potential antisecretory agents in order to
reduce the severity of diarrhea and consequently reduced need of rehydration fluids seems logical. Indeed. several drugs have been
demonstrated to possess antisecretory effect in experimental animai models [12-15] and some of them have been assessed in cholera
patients [13-19]. Most of these agents have been assessed to have no or minimal effect. and those assessed to reduce stool velume
are not suitable for use due to their adverse effects [20-24]. Until now, none of the antisecretory drugs has been recommended for the
clinical management of cholera patients.

Endogenous factors

As possible antisecretory agents, some of the endogenous factors have recently drawn attention of the researchers.

Enkephlinase inhibitors

The enkephalins are endogenous opiate substances. first discovered in 1975, play an important physiological role by acting as
neurotransmitters, most notably along the digestive tract where they elicit intestinal antisecretory activity without affecting
intestinal transit time or motility [22]. After release. they are rapidly inactivated by enkephalinase, also present throughout the
gastrointestinal tract. Racecadotril (an enkephalinase inhibitor) is a dipeptide with a single amide bond developed from research
into structure-activity relationship in the enkephalinase molecule. The active metabolite of racecadotril interacts specifically with
the active site of enkephalinase to produce potent blockade of the enzyme [23]. Racecadotril reinforces the physiological activity of
endogenous enkephalins and shows intestinal antisecretory activity without affecting intestinal transit [22]. The antisecretory
mechanism involves activation of the opiod receptors reading to reduced secretion of electrolytes and water through a reduction in
intracetlular cAMP [241. These antisecretory and antidiarrhoeai effect have been demonstrated in dogs with CT-induced secretion
[25] and in rats and man after adminisiration of CT {26, 27]. Some clinical swdies have demonstrated a better antisecretory
efficacy of racecadotril in acute diarrhoea (other than cholera) relative to placebo und loperamide {28, 30]. However. a recent farge
ciinical study has failed to demonstrate any beneficial effect of racecadotril in cholera patients{31 ], although it was found to be
effective in ucute non-cholera diarrhoea [32]

Antisectory Factor

Anti-secretory factor (AF) is a naturally occurring protein, thought to be the primary regulator of fluid secretion with an EDgy of 1-
5 pmol in an antisecretory animal model (33). The protein 15 produced in the brain as well s in secretory vrgans such as the
sallbiadder. the lungs. the kidnevs and the intestine. AF uppears to be stored in cytoplusmic vesicles, and the mode of action 3
thouyht 1o be aurtocrine (33.33).
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Although the native protein is 382 amino acids. antisecretory activity is retained in an eight amino acid (8-aa) N-terminal fragment.
The protein is accumulated in the gut and pituitary gland after challenge with enterotoxins such as CT, heat labile toxin of
Lycherichia coli, and the Closrridium difficile toxin A (33-37 ). AF is also secreted in the blood, bile and breast milk in response to
intestinal enterotoxin challenge (38) and the content in Sows’™ milk is probably crucial for protection against neonatal diarhoea in
suckling prglets (39 ). It has also been found that the carbohydrates and amino acids of specially processed cereals are also uble to
induce secretion of AF or AF-like proteins (40). which might be useful for therapeutic applications. Preclinical animal studies have
shown that the AF can have both prophylactic and therapeutic applications in the treatment of varicus diarrhoeas (33- 42). The
peptide has effects on intestinal permeability as well as chloride secretion, which may be fundamentai to its mechanism of
action(43 ). These animal studies also demonstrated AF to possess strong anti-inflammatory properties (44 ).

A strong correlation between endogenous levels of AF in blood and the severity of diarrhoea has been demonstrated in both
animals and humans (33,38). Likewise, AF has been found to be absent in the intestine of patients with active inflammatory bowel
disease (IBD), but has been found to return towards normal levels during the period of remissions(33). Consistent with this
observation. a recent double-blind piacebo-controlled study with Lantminnens® functional food demonstrated that IBD patients
receiving AF-inducing food had higher levels of endogenous AF associated with significantly reduced disease scores (43).

The Salovum egg yolk powder contains antisecretory like proteins in a much higher (500 times) concentration than found in
normal hen eggs. This i1s achieved by feeding hens with specially processed cereals, capable of inducing production of
anitsecretory-like proteins in the yoik, from which an egg yolk powder is produced (44). A number of studies have evaluated the
effect of Salovum egg volk powder in the treatment of inflammatory bowel disease and observed encouraging resuits in terms of
reduction in the stool frequency and inflammatory blood parameters (44, 43,46). In view of its apparent central role in the
regulation of pathological fluid secretion, AF could be therapeutically useful in numerous indications{e.g., secretory diarroea.
inflammatory bowel dusease etc.) In gastrointestinal (GI) disorders, AF may have an use in the treatment of diarrhoeal disease of
various etiologies(e.g secretory and inflammatory diarrhoea) Furthermore, results from animal studies, as well as the above-

mentioned clinical trials in humans, suggests that there are more indications that the product could be useful.

Safety of Salovum egg powder

Salovum, is a treeze dried egg volk powder rich in antisecretory factors and some vitamins (Vit A, B12, Biotin and vitamin E) and
minerals (Phosphorus, Selenium and fluoride). It has been classified as a food for special medical purposes by the Swedish
National Food Administration {Paper attached with the procol). There are no limitations or warnings for use from the authority. and
there is no side effects reported so far. These products are sold in health food stores/pharmacy for people with gastrointestinal
disorders in Sweden. This product has been used in patients with ulcerative colitis (46), in patients with Crohn’'s disease (47 ), in
non infectious secretory diarrhoea(48) and in Meniere’s disease (49 ). Clinical studies done so far with this product were not found
to be associated with any adverse effects ( 50).

Hypothesis

In the light of the above background. we hypothesise that AF would reduce the duration and the severity of diarrhoea in aduits with
cholera.

Hawever, due to past experiences showing no benefit of anusecretory agenis ihat have been assessed to be useful in animal models,
we would iike to take a cautious approach and undertake a pilot study to investigate the effect of Salovum egg powder rich in
antisecretory factor in the management of adults with chofera. Study patients will be selected from those who atend the Dhaka
Hospital of ICDDR.B with a history of diarrhoea of less than 24 hours and signs of severe dehydration.

Research Design and Methods

Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project.
Discuss the alternative methods that are available and justify the use of the method proposed in the swdy. Justify the scientific

6
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validity of the methodological approach (biomedical. social, or environmental) as an investigation tool to achieve the specific aims.
Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues
related to biomedical and social research for employing special procedures, such as invasive procedures in sick children. use of
isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be
ogserved for protection of individuals during any situations or materials that may be injurious to human health. The methadology

section should be suffictently descriptive to allow the reviewers to make valid and unambiguous assessment of the project. (DO NOT
EXCEED TEN PAGES, USE CONTINUATION SHEETS).

Investigational plan
Overall study design

This will be a single-centre, prospective, open, controlled pilot study in 40 adult patients with severe cholera who would be
randomized in equal numbers to receive either:

1. Anti-secretory Factor (AF) rich Salovum egg yolk powder in addition to standard treatment

2. or the standard treatment alone

Methods and Procedures
Sample size and power considerations

A total of 40 patients will be randomized in a ratio of 1:1. This is a pilot study to investigate the effect of AF in this serious
diarrhea condition, thus no power caiculation have been made.

Study site and study population

Study patients will be selected from among those attending the Dhaka Hospital of ICDDR,B with a history of watery diarrhoea
of <24 hours and severe dehydration. Eligibility for participation in the study would be as follows:
Inclusion Criteria

Patients would be eligible for inclusion in the study if the following criteria are met:

s Age: 18 - 55 years

e  Gender; Male (women would be excluded due to difficulties in separation of their urine from stools, particularly in those
with altered mentation due to severe dehydration and shock).

e  Duration of diarthoea: 24 hours or less :

¢ Clinical features of severe dehydration.(Dhaka Methods, appendix 2)

e  Demonstration of V. cholerae in dark-field microscopy of a fresh stool specimen

e  Written informed consent for participation in the study (for patients with temporary inability to provide consent due o
their severe dehydration and obtunded mentation their major attendant would provide initial consent; however, the consent
process would be reapplied once they are fully oriented and able to provide consent themselves)

Exclusion Criteria

Patients will not be enrolled in the study if any of the followings are present:

s  Chronic diarrhoea including IBS

+  Duysentery {presence of visible blood in stool)

« History of receiving antimicrobial or antidiarrhoeai drugs within one week prior to admission
»  History of renal or hepatic dysfunction

* Failure to obtain intormed consent

» Known allergies o eggs

~1
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Pitient Assessment Schedule

Uron initial screening patients would be taken to the research ward of the Dhaka Hospital, weighed. and placed on a cholera cot. A
nurse would record vital signs. and the investigators\ swudy medical officer would take medical history and perform a
thorough physical examination including assessment of dehydration using modified WHO guidelines (Dhaka
Method). All findings would be recorded in pre-designed forms. The patient enrolment in the study will be
done from 6 AM to 2 PM in 7 days a week.

Initial Rehvdration Phase

Patients will be rehydrated over a 4-hour period using intravenous fluid (cholera saline), and a stool specimen would be subjected
for dark-field microscopy for identification of V. cholerae. Those identified to have cholera will be eligible tor tinal study
enrollment.

Patients will be closely observed in the Research Ward of the Dhaka Hospital. and the duration of trial would be 4 days. The
assessment of the patients would be done in accordance with the following schedule:

Screening (Day 1, Hour: (- 4) to 0)
The following assessments will be done, and the findings will be recorded in the pre-tested Case Report Forms (CRFs).

» Determine eligibility for participation in the study using the pre-defined criteria (please see above)

*  Obtain written informed consent from the patients or their guardian/attendant (in the event they are temporarily unable to
provide the consent themselves due to obtundation. and in such cases the consent process would be reapplied to the patients as
soon as they are fully oriented) by the investigator or his representative before any study-specific procedure/intervention is
undertaken

+ Record medical history including the duration of diarrhoea prior to study inclusion. the stool and vomiting frequency in the
preceding 24 hours. stool characteristics, medication including the use of antimicrobials and/or antidiarrhoeal agent(s)

¢ Record significant past medical/surgical hisiory, demography and concurrent illnesses. and concomitant medication{s)

s Perform thorough physical examination including vital signs {oral/axillary temperature, respiratory rate. supime pulse rate and
blood pressures) and body weight, assessment of dehydration using the modified WHO guidelines (Dhaka Method). and record
findings in pre-designed forms.

¢ Correct dehydration using intravenous solution (Dhaka Solution: containing 133 mmol/L, 98 mmol/L, 48 mmol/L. and 13
mmol/L of sodium, chioride, bicarbonate as acetate and potassium respectively) during the first 4 hours.

o Collect stool specimen for dark-field microscopy for demonstration of V. cholerae.

Final enrollment to study (Day 1, Hour: 0)

If V. cholerae is demonstrated in the dark-filed microscopy of the admission stool specimen, the followings would be done:

. Assessment of dehydration using the modified WHO guidelines.

. Assessment of eligibility tor inclusion into the study.

. Assessment of stool output and rate of stool outpur during the observation period

. Assessment of the volume of intravenous rehydration used during the observation period

. Assessment of the phvsical findings as described above

. Collection of 3.0 ml of venous blood for laboratory assays (described below). and stool specimen for culture ot enieric

pathogens (described below)

Treatments

Rehvdration and maintenance of hydration
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Patients with severe dehydration on enrollment would be rapidly rehydrated using a poly-electrolyte intravenous solution.
Muintence of hydration will be done by administering ORS solution (Na 75, K 20, Cl 63, citrate 10 glucose 75 mmol/L. and
osmolarity 245 mosmol/L) until resolution of diarrhoea with a minimum volume equal to the volume stool passed during the
previous 6 hour period. However, the same intravenous sofution used for initial rehydartion would be used if indicated.

T

Antimicrobial therapv for cholera

All patients will receive a single-dose therapy for cholera with 300 mg dose of doxycyclirie capsules.

Diets
All patients will receive the routine adult diets of the Dhaka Hospital three times a day:

Breakfast (7:00 a.m.) bread, sugar and banana
Lunch (12:30 p.m.) rice, lentil and fish/meat curry, and
Supper (7:00 p.m.) rice, lentil/vegetables and meat/fish curry.

Investigational therapy
Description of products

Antisecretory Factor (AF)-rich egg volk powder

Manufacturer and supplier of the drug for the study: Novartis Consumer Health.

Randomization to study intervention and management during the study

Eligible patients will be randomized in equal numbers to one of the following :
a) Ant-secretory Factor(AF) in addition to standard treatment
or

b) the standard treatment alone

Route and Dosing regimen (TBD)

Salovum egg yolk powder 2 sachets (2 gram each i.e. total of 4 g) will be dissolved in 100 ml of the assigned ORS and fed orally
every 2 hours during the first 24 hours, and 4 hourly until resolution of diarrhoea but upto a maximum of 72 hours.

(The dose decided is partially arbitrary and is based on previous study in inflammatory bowel disease. the dose used 4 g 4 hourly
for 14 days. Since cholera is a severe disease, we have dectded frequent dosing (2 hourly) at least for 24 hours).

Dispensing will be done by a nurse

Assignment o Study Intervention

A sequential patient number will be assigned to the patients enrolled in the study in accordance with the inclusion/exclusion
criteria, and such numbers wiil have been randomly pre-assigned in a 1:1 ratio to either of the two groups- AF or no AF.

Concomitant therapy

With the exception of antimicrobial therapy for cholera (300 mg single-dose dixycveling) no concomitant medication is anticipated.
However, ait concomitant medications. if required would be recorded on the CRF ut each assessment of the study patients..
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.Disallowed treatment(s)

The following substances and therapies are not permitted during the course of the study as they may confound the results of the
GStudy:
L. any antibiotics other than doxycycline

2. any antisecretory agent or antidiarrhoeal drugs

Interruption or discontinuation of treatment

Whether or not study is completed would be documented for each participant. If either the study intervention or observations are
discontinued for any reason(s) that would be recorded. A patient might voluntarily withdraw from the study or the investigator
might withdraw patients for the following reasons:

1. occurrence of adverse event(s)

1~

undesired therapeutic effect ( that interfere with with patient’s normal heaith or any medication is needed for this
undesired side effects)}

protocol violation
subject withdrew consent
referrai to anather hospital for complications or other medical problems

Qo kW

lost to follow-up

The date and reason(s) for any premature discontinuation of the trial should be recorded and the final assessment made in
accordance with the protocol instructions/guidelines (also to be provided in appropriate section of the CRE).

Patients withdrawing or discontinued from participation will not be replaced by a new patient. No data will be collected tor the
study purpose after withdrawal of the patients from the study, although treatment would continue if required.

During study evaluations: (0-24, 25-48, and 49-72 hours)

An investigator or the Research Medical Officer would assess patients several times on the day of admission, and at least once
every morning. Patient will be closely observed in the Research Ward of the Dhaka Hospital by the nurses and other health
workers. and the followings wiil be assessed and recorded:

e Volume of watery/liquid stools (6 hourly from the time of randomization)

¢ Recording of stool frequency (6 hourly from the time of randomization)

¢ Recording of vomiting frequency (6 hourly from the time of randomization)

e Recording of all diarrhea associated symptoms (each day) '

e  The amount of intravenous fluid(s), ORS, and water consumed (6 hourly from the time of randomization)

»  Vital signs i.e. radial pulse rate, respiratory rate, oral/axillary temperature, and blood pressures every 6 hours
-»  Body weight (every 24 hours from the time of randomization)

*  Requirement of unscheduled intravenous fluid therapy
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Assessment at the end of the study period (On Day 4)

<The last assessment of the patents would be done after completion of 72 hours (from the time of randomization) of the study. The
final assessment might be done earlier for patients discontinued from the study due to any reason. Irrespective of the time of final

assessment. all of the required evaluations must be performed :
”

Adverse Events will be addressed, concomitant medications will be checked.
Patients will be examined by the physician (full examination and vital signs) to evaluate the status of their disease. The End of
study form will be completed.

Description of Procedures (Methods & Measurements)

Concomitant Medication

All concomitant medications including dietary supplements (by trade name) taken either at or within the last 6 weeks of
study entry should be recorded at the first assessment. Records should include the indication, start date. dose and mede of
administration. Any change of concomitant medication during the study including a change of dose should also be
recorded. All concomitant medications/diets/supplements will be recorded throughout the study.

Vital signs

Radial pulse (heart rate in the event radial pulse in absent e.g. in severely dehydrated patents with hypovolaemic shock),
respiratory rate and body temperature (oral or axillary), and the recumbent blood pressures (systolic and diastolic) would
be obtained at initial enrollment before initiation of rehydration, after rehydration, and every 6 hours from the time of
randomization to study intervention. Body weight will be measured using an electronic balance with a precision of 10
grams. at the time of enrollment to the study before initiation of rehydration, after rehydration, and daily from the time of
randomization o the study intervention.

Physical Examination

A full physical examination will be performed at the time of enrollment to the study before initiation of rehydration, after
rehydration, and daily from the time of randomization to the study completion.

Demographics
Information on date of birth/age, gender and occupation would be collected at study entry.

Stool collection

Cholera cot has been designed for the treatment and research on diarrhoeal diseases. This is a modified camp cot with a central
hole in the canvas that leads through a plastic sheave to a plastic bucket underneath for collection of watery/liquid stools. All study
patients would be placed on cholera cot and their stool volume would be measured for the rehydration period. and for every 6 hours
from the time of randomization using an electronic balance with a precision of I gram.

1
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Diarrhoea assoctated symptoms

- Associated symptoms include nausea. vomiting, abdominal pain or cramps. tenesmus and urgency of stools, and they would be
recorded on a daily basis using a 4 point scale:

. 0 Absent
1 Mild
2 Maoderate
3 Severe

Unscheduled intravenous therapy

After the initial rehydration with intravenous fluid, its requirement at any time during the study due to failure of
maintenance of hydration using study ORS resulting from any reason including high purging rate (>10 ml/kg/hr} and
frequent vomiting, would constitute “‘unscheduled intravenous therapy”. The frequency of such requirements and the
volume of intravenous fluid required on each of such occasions would be recorded and analyzed.

Criteria for unscheduled intravenous therapy:

1. Reappearance of signs of severe dehydration after initial intravenous rehydration or
2. Persistence of some dehydration for >6 hours with/without excessive vomiting.

Routine Laboratary Assessments
The following laboratory tests would be performed for each patient enrolled in the study:

Before randomization and at the end of treatment (on dayv 4):

Stool: Dark-field microscopy for demonstration of V. cholerae.
Culture for isolation and identification of V. cholerae, Shigella, Salmonella and Campylobacter jejuni

Blood: Haemoglobin and haematocrit, and total and differential white blood cell counts; serum specific gravity, BUN,
creatinine, sodium, potassium, chloride and bicarbonate
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EFFICACY AND SAFETY ASSESSMENT

2

Primary efficacy parameter

o The primary efficacy parameter will be:

[

The duration of diarrhoea. in hours. from the time of randomization to the resolution of diarrhoea [this was menuoned
under the hypothesis]|

Total stool output (expressed as gram/kg of body weight), from the time of randomization (initiation of study intervention)
10 the resolution of diarrhoea, and for each 24-hour period of the study.

Secondary efficacy parameter

The followings would be the secondary efficacy parameters:

L.

Proportion of patients requiring “unscheduled intravenous therapy’ in the two intervention groups

2.~ Proportion of clinical success (and failures),

3. Proportion of success {and failure) of oral rehydration therapy
4. Frequency and amount of vomit.

5. Severe abdominal cramps

Definitions

o Duration of diarrhoea: The interval, in hours, from randomization to the last watery stool that is followed by either
2 consecutive normal stools or {2 hours of no stool.

» Clinical success: defined as resolution of diarrhoea (please see the above definition} and associated symptoms
{vomiting, abdominal crapms, anorexia) within 72 hours on initiation of the study intervention.

e Clinical failure: continuation of diarrhoea and/or associated symptoms (please see definitions above) beyond 72
hours of initiation of the study intervention.

e Success of oral therapy: defined as no requirement of intravenous rehydration therapy at any time during the
study after the initiai intravenous rehydration (i.e. no requirement of “unscheduled intravenous therapy™).

» Failure of oral therapy: defined as the reappearance of the signs and/or symptoms of dehydraticn, at any time
during the study after initiation of intervention, despite the use of ORT. due to high rates of purging or frequent
vomiting or both, requiring reinstitution of intravenous fluid therapy.

SAFETY ASSESSMENT

Safety will be assessed by the following parameters:

I.

9

Safety assessments will consist of monitoring and recording of all adverse events, including serious adverse events.

In addition. blood parameters and vital signs will be monitored regularly, and a physical examination will be performed at
the final visit.

13
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Adverse Event Recording

-

For each adverse event, date of onset. severity, relation to study product, action taken and cutcome are recorded. It would be the
obligation of the investigator to assess the relationship between study product and the adverse event, and to fiil up relevant part of

sthe CRF as well as to inform the sponsar of the study as well as the Ethical Review Committee of ICDDR.B on the serious adverse
event. within 24 hours of its occurrence.

o Adverse events

An adverse event is any undesirable sign. symptom or medical condition occurring after starting study product. whether or
not they are related to the study product {or therapy). Study product includes the product under evaluation, and placebo
given during any phase of the study.

Medical conditions/diseases present before starting study treatment are considered as adverse events ONLY if they worsen
after starting study treatment . Adverse events (but not serious adverse events) occuiring before starting study treatment
but after signing the informed consent form are recorded on the Medical History/Current Medical Conditions CRF.
Abnormal laboratory values or test results constitute adverse events only if they induce clinical signs or symptoms. are
considered ctinically significant or require therapy, and are recorded on the Adverse Events CREF under the signs.
symptoms or diagnosis associated with them.

Information about all adverse events, whether volunteered by the patient, discovered by investigator during questioning, or
through physical examination, laboratory test or other means, will be collected and recorded on the Adverse Event CRE.
All events will be followed as appropriate.

As far as possible, each adverse event will also be described by:

1. its duration (onset date and ongoing/end dates)
2. the severity grade (miid. moderate, severe)

its relationship to the study product(suspected/not suspected)

ad

4. the action(s) taken and, as relevant, the outcome
Severity of an adverse event is defined as a qualitative assessment of the degree of intensity of an adverse event, as

determined by the investigator, or as reported to him/her by the patient. The assessment of severity is made irrespective of
study product relationship or seriousness of the experience, and should be evaluated according to the following scale:

1 = mild: noticeable o the patient, did not require reduction or discontinuation of study product

S
i

moderate: interfered with patient’s daily activities, possibly required reduction of study product and/or additional
therapy, but did not require discontinuation of the study product

9%}
1l

severe: was intolerable and necessitated reducing the dose of or discontinuing the study preduct and/or required
additonal therapy

Serious adverse events

[nformation about all serious adverse events will be collected and recorded on the Novartis Consumer
Health Senous Adverse Event Report Form. All serious adverse events which are judged as possibiy
or probably linked to the study product must also be reported to NCH within 24 hours of learning of
tts occurrence. A serious adverse event is an undesirabie sign, symptom or medicai condition which:

14
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1.

2.
3.

4.

3.

is fatal or life-threatening

requires or prolongs hospitalization

results in persistent or significant disability/incapacity
constitutes a congenital anomaly or a birth defect

is medically significant, in that it may jeopardize the patient and may require medical or surgical intervention to

prevent one of the outcomes listed above.

Events not considered to be serious adverse events are hospitalizations for the:

L.

weatment. which was elective or pre-planned. for a pre-existing condition that is unrelated to the indication under

study and did not worsen
admission to a hospital or other institution for general care, not associated with any deterioration in condition

reatment on an emergency, outpatient basis for an event not fulfilling any of the definitions of serious given

above and not resulting in hospital admission.

Any serious adverse event occurring after the patient is randomized or begins taking study medication and until 4 weeks
after the patient has stopped the study product must be reported.

Serious adverse events occurring more than 4 weeks after study product discontinuation need only be reported if a
relationship to the NCH study product {or therapy) is suspected.

Hematology

The results of CBC with differential leukocytes count will be evaluated and recorded.

Serum chemistry

Glucose, creatinine, AST (SGOT), ALT {SGPT), total bilirubin, albumin, sodium. chloride, alkaline phesphatase, and total
protein will be evaluated and recorded.

Physical examination

Informatien cobtained through physical examination must be recorded in the scurce documentation at the study site. The
investigator (or research medical officer) would perform physical examination and record significant findings prior to the start
of the study on relevant section (Medical History/Current Medical Conditions) of the Case Report Form (CRF}. Significant
{indings that occur after the start of the study which meet the definition of an AE must be recorded on the Adverse Events Case

Report Form.

PROTOCOL AMENDMENT OR OTHER CHANGES IN THE STUDY CONDUCT

Protocol amendments

Any changes to the protocol will be documented in the form of an amendment.
Other changes in study conduct

Changes in study conduct are not permitted. Any unforeseen changes in the study conduct will be recorded in the clinical study

report.

15
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Facilities Available

Describe the avatlability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based
studies, indicate the provision of hospital and other types of patient’s care facilities and adequate lIaboratory support. Point out the
laboratory facilities and major equipments that will be required for the study. For field studies, describe the field area including its
size. population, and means of communications. (TYPE WITHIN THE PROVIDED SPACE),

The study will be done in the study ward of CRSC of ICDDR.B. About 100,000 patients with
diarrhoea attend every year in hospital of the centre. of these the study patients will be selected according to the
inclusion and exclusion criteria.
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Data Analysis

-

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals.
, Specify what statistical soft wares packages will be used and if the study is blinded, when the code will be opened. For clinical

trials. indicate if interim data analysis will be required to monitor further progress of the siudy. (TYPE WITHIN THE PROVIDED
SPACE). .

Study Schedule: Patient recruitment and data collection are expected to complete within 6 months
and data analysis and report writing will take another 3 months.

DATA MANAGEMENT

Data collection

Designated investigator staff must enter the information required by the protocol onto the Case Report Forms (CRFs). Novartis
assigned monitors will review ihe CRFs for completeness and accuracy, and instruct site personnel to make any required
corrections or additions.

Original copies of the CRFs will be forwarded to the designated Data Management Contract Research Organisation (CRO) by
the monitors, one copy being retained at the investigational site and one by the monitors. Once the CRFs are received by Data
Management. their receipt will be tracked and acknowledged. and the original copy will be retained as the working copy. All
CRFs will be reviewed for any serious adverse evants.

Database management and quality control

I. Data items from the CRFs will be entered centrally into the study database by CRO Data Management staff using
double data entry with verification and reconciliation. Subsequently. the entered data will be systematically validated
by reviewing computerized edit checks, manual checks and data cleaning listings. Approved data corrections will be
filtered by listing and updated and documented in the database. -

(%)

Other errors, omissions or inconsistencies will be entered on Data Query Forms, which are returned to the field
monitors and if necessary to the investigator at site for resolution. Monitor-generated queries received with the CRFs
will be reviewed before generating queries, to avoid duplication. The signed and resolved original Data Query Forms
will be sent to Data Management so any necessary amendments can be made to the database, while one copy is
retained at the investigational site and one by the fietd monitors. All Data Query Form resolutions will be checked
twice.

L)

The CRF and Data Query Forms will be stored in an Archive room by center and patient order.

4. Quality control audits of all key safety and efficacy daia in the database will be made after each patient is complete
with no outstanding queries. All data for 15% of all patients will also undergo an andit. When all errors are corrected.
the CRO’s Clinical Research Quality Assurance group will conduct an independent audit according to the Audit
Protocol.

5. When the database has been declared to be complete and accurate, the database will be [ocked.

Statistical methods

Data will be summarized with respect to demographic and baseline characteristics, efficacy observations and measurements,
safety observations and measurements, and other assessments. Continuous variables will be summarized by calculating the
mean. standard deviation. median. minimum and maximum values, quartiles if appropriate. and number of observations.
Categoricai variables wiil be summarized by absolute and relative frequencies.

All sragistical ests used to compare the two treatment groups wiil be two-sided. with probability of Tvpe I error = 0.05.

17
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Background and demographic characteristics

- Information collected at the Baseline visit will be summarized for the purpose of characterizing the patient populations. This
information includes demographics. weight and height. medical history. and concomitant medications.

Categorical variables (e.g., sex, presencefabsence of relevant medical history, any previous/current medication,) will be
summarized by the number and percentage of patients with each relevant characteristic in each treatment group. In addition,
listings of medical conditions and previous/current medications will be presented.

Continuous variables will be summarized by calculating the mean and standard deviation. and the median, minimum and
maximum values in each treatment group. These variables include age. weight and height.

Homogeneity at baseline will be examined between treatment groups: if deemed necessary. variables on which the treatment
groups differ will be accounted for in the efficacy analysis.

Studv products

The hospital medical staff will be instructed to record the product usage.

Concomitant therapv

Standard tables will be provided for concomitant therapy. All concomitant medications will also be listed by treatment group
and patient. However,. Concomitant therapy will be avoided unless it is essential.

Efficacy evaluation

Primary efficacy parameter

Stool output will be summarized by calculating the mean, 95% confidence limits on the mean, and the median, minimum and
maximum values in each treatment group and. The two-sided t-test will be used to determine the statistical significance of any
difference in volume between treatment groups. Duration of diarrhoea will be compared between groups using student’s t-test

The distribution of the data will be assessed by the Shapiro-Wilk test. If the data are not found to be normally distributed
{p<0.05), then the data will be ranked and the analyses will be performed on the ranked data.

Secondary efficacy parameters

The proportions of patients having therapeutic success/failure, and proportion of patients requiring “unscheduled intravenous
fluid therapy will be compared between the 2 treatment groups, using the chi-square test or Fisher's exact test.

ORS intake will be compared by ANOVA and Students-t-test, and a non-parametric test (Mann-Whitney-U test) will be used
where appropriate

Safety evaluation
e  The assessment of safety will be based mainly on the frequency of adverse events.

e  Adverse events will be summarized by presenting, for each treatment group, the number and percentage of patients
having any adverse event, an adverse event in each body system, each individual adverse event, and an adverse event
suspected to be related to study medication. Any other information collected (e.g.. severity) will be listed as
appropriate,

* The number and percentage of patients in each treatment group who experience a serious adverse event will also be
presented.

e Vital signs. serum chemistry and hematology results. and changes and percentage changes in these parameters. will be
summarised by calculating the mean, 95% confidence limits on the mean. and the median. minimum and maximum
vitlues.

»  Any clinically significant observations will be listed by treatment group/ patient.

s The number and percentage of patients with abnormai findings on physical examination after treatment, which were
not present at baseline, will be presented. Such abnormal {indings will also be listed by treatment group and patient.

18
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Interim analyses

-

No interim analyses are planned for this pilot study.

- - - -
Sample size and power considerations

A total of 40 patients will be randomized in a ratio of 1:1. This is a pilot study to investigate the effect of AF in this
serious diarrhea condition, thus no power calculation have been made. ( The sample size decided is arbitrary. Since
there is no efficacy data with this new product in human cholera , if this is found to efficacious, data generated in this
study will help in calculation of sample size for full protocal}.

Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on
sick individuals. provide sufficient reasons for using them. Indicate how subject’s rights are protected and it there is any benefit cr
risk to each subject of the study.

All patients eligible for this study will be asked for written informed consent. The study will be enrolled according to good clinical
practice and the declaration of the Helsinki and relevant national guideline with the prior approval by the RRC and ERC

of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the use of
particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed
procedures.

Not applicable.
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Dissemination and Use of Findings

F

Describe explicitly the plans for disseminating the accomplished resuits. Describe what type of publication is anticipated: waorking
papers, internal (institutional) publication, international publications, international conferences and agencies. workshops etc.
- Mention if the project is linked to the Government of Bangladesh through a training programme.

The finding of the study will be disseminated through presenting the result in International.and rational conferences and also
through publication in Peer reviewed journals.

Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangemenis with other national or
international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between
the applicant or histher organization and the collaborating organization, (DO NOT EXCEED ONE PAGE)

This will be a collaborative study between the University hospital. Liestal and Basel. Switzerland. Novartis Consumer Health.
Bern, Switzerland and ICDDR.B.
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Procedures and instructions
0.1 Special safety-related procedures

0.1.1 Instructions for rapid notification of serious adverse events

Reporting responsibility

Each serious adverse event must be reported by the investigator' to the Primary Safety Responsible Person (PRSP)
within 24 hours of learning of its occurrence, even if it is not felt to be treatment-related (see contact persons and
numbers below).

Follow-up information about a previously reported serious adverse event must also be reported within 24 hours of the
investigator receiving it. If the serious adverse event is not previously documented (new occurrence) and is thought to
be related to the NCH study product, a Quality Assurance and Pharmacovigilance (QAP) associate may urgently
require further information from the investigator for Health Authority reporting. NCH may need to issue an investigator
notification, to inform all investigators involved in any study with the same product that this serious adverse event has
been reported.

Reporting procedures

The investigator must complete the Serious Adverse Event Report Form in English, assess the refationship to study
treatment and send the completed, signed form by fax within 24 hours to the PSRP. The PSRP, after ensuring that the
form is accurately and fully completed, must then fax it to the Quality Assurance and Pharmacovigilance Department
(see telefax number below) within 24 hours of receipt. The original copy of the Serious Adverse Event Form and the fax
confirmation sheet must be kept with the Case Report Form documentation at the study site.

Follow-up information is sent to the same person to whom the original Serious Adverse Event Form was sent. A new
serious adverse event form is sent, stating that this is a follow-up to the previously reported serious adverse event and
giving the date of the original report. Each re-occurrence, complication or progression of the original event shouid be
reported as a follow-up to that event. The follow-up information should describe whether the event has resolved or
continues, if and how it was treated, whether the biind was broken or not, and whether the patient continued or
discontinued study participation. The form and fax confirmation sheet must be retained. Refer to the NCH SOPs as
needed for instructions for completing the Serious Adverse Event Form.

Contact persons and numbers

The telephone and telefax numbers of the contact persons in the Clinical Research department and in the local NCH
affiliate, are provided below.

SAE reporting will be ensured by:
Maryam Kadjar Olesen
Head of Clinical development and operations
Novartis Consumer Health SA
CH-1260 Nyon, Switzerland -
Tel: +41 22 363 3567
Fax: +41 22 363 3013

e-mail: maryam.olesen @ch.novartis.com
0.1.2  Emergency procedure for unblinding
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For blinded studies 1 {one) complete set of emergency code break cards is provided to the investigators. The
investigator will receive a blinded code break card for each patient in a sealed envelope, with the details of product
treatment. In an emergency only, e.g., whenever knowledge of the treatment assignment is deemed essential by the
patient’s physician/investigator for the patient’s care, can the envelope be opened to determine the treatment given.

The envelopes are not to be opened for any reason, other than the emergency defined in the previous paragraph.
When the investigator opens the envelope, (s)he must note the date, time and reason for removing it and retain this
information with the Case Report Form documentation. (S)he must also immediately inform the NCH local monitor that
the code has been braoken, and withdraw the patient from the study.

In case the investigator cannot have access to the code break envelopes, a NCH representative from Quality
Assurance and Pharmacovigilance (QAP), independent from the Clinical Research department, can provide him/her
the treatment assigned to the patient encountering the emergency situation. A contact report will be immediately
completed by the QAP representative and provided to the Clinical Project Leader. The QAP contact persons and
numbers will be provided to the investigator at the beginning of the study.

0.1.3 Instructions for completing adverse event Case Report Forms

Each adverse event is to be reported on the Adverse Event Case Report Form provided.
0.2 Administrative procedures

0.2.1 Changes to the protocol

Any change or addition to this protocol requires a written protocol amendment that must be approved by NCH and the
investigator before implementation. Amendments significantly affecting the safety of patients, the scope of the
investigation or the scientific quality of the study, require additional approval by the IRB/IEC/REB of all centers, and, in
some countries, by the regulatory authority. A copy of the written approval of the IRB/IEC/REB, which becomes part of
the protacol, must be given to the NCH monitor. Examples of amendments requiring such approval are:

1. anincrease in product dosage or duration of exposure of patients

2. asignificant change in the study design (e.g., addition or deletion of a control group)
3. anincrease in the number of invasive procedures to which patients are exposed

4. addition or deletion of a test procedure for safety monitoring.

These requirements for approval should in no way prevent any immediate action from being taken by the investigatar or
by NCH in the interests of preserving the safety of all patients included in the study. If an immediate change to the
pratocol is felt to be necessary by the investigator and is implemented by him/her for safety reasons NCH should be
notified and the iIRB/IEC/REB at the center should be informed within 10 working days.

Amendments affecting only administrative aspects of the study do not require formal protocol amendments or
IRB/IEC/REB approval but the IRB/IEC/REB of each center must be kept informed of such administrative changes.
Exampies of administrative changes not requiring formal protocol amendments and IRB/IEC/REB approval that can be
treated as administrative amendments include:

1. changes in the staff used to manitor studies (e.g., NCH staff versus a CRO)

2. minocr changes in the packaging or labeling of study product.
0.2.2 Monitoring procedures

Before study initiation, at a site initiation visit or at an investigator's meeting, a NCH representative will review the
protocol and Case Report Forms with the investigators and their staff. During the study the field monitor will visit the site
reqularly, to check the completeness of patient records, the accuracy of entries on the Case Report Forms, the
adherence to the protocol and to Geood Clinical Practice, the progress of enrollment, and also to ensure that study
medication is being stored, dispensed and accounted for according to specifications. Key study personnel must be
available to assist the field monitor during these visits.

The investigator must give the monitor access to relevant hospital or clinical records, to confirm their consistency with
the Case Report Form entries. No information in these records about the identity of the patients will leave the study
center. NCH monitoring standards require full verification for the presence of informed consent, adherence io the
inclusion/exclusion criteria, documentation of serious adverse events and the recording of primary efficacy and safety
variables. Additional checks of the consistency of the source data with the Case Report Forms are performed
according to the study-specific monitoring plan,

0.2.3 Recording of data and retention of documents

The investigator must complete ithe Case Report Forms provided, transmit the data as instructed by NCH at study
initiation and must store copies of the Case Report Forms or the NCH computer that contains them with other study
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documents (e.g., the protocol, the investigators’ brochure and any protocol amendments) in a secure place. All entries
to the Case Report Forms must be made as instructed by NCH at study initiation.

Cata on patients collected on Case Report Forms during the study will be documented in an anonymous fashion and
the patient will only be identified by the patient number, and by his/her initiais if also required. !f, as an exception, it is
necessary for safety or regulatory reasons to identify the patient, both NCH and the investigator are bound to keep this
information confidential.

The investigator must maintain source documents for each patient in the study, consisting of all demographic and
medical information, including laboratory data, electrocardiograms, etc, and keep a copy of the signed informed
consent form. Ail information on Case Report Forms must be traceable to these source documents in the patient's file.
Data without a written or electronic record will be defined before study start and will be recorded directly on the Case
Report Forms, which will be documented as being the source data.

Essential documents, as listed below, must be retained by the investigator for as long as needed to comply with
national and international regulations {(generally 2 years after discontinuing clinical development or after the last
marketing approval). NCH will notify the investigator(s)/institution{s) when the study-related records are no longer
required. The investigator agrees to adhere to the document retention procedures by signing the protocol. Essential
documents include:

1. IRB/IEC/REB approvals for the study protocol and all amendments

all source documents and laboratory records

CRF copies (paper copies or electronic copies on a CDROM, depending on the study)
patients’ informed consent forms (with study number and title of study)

FDA form 1572 {as reguired)

6. any other pertinent study document.
0.2.4 Auditing procedures

o R L

In addition to the routine monitoring procedures, a Quality Assurance and Pharmacovigilance Department exists within
NCH. This unit conducts audits of clinical research activities in accordance with internal Standard Operating
Procedures to evaluate compliance with the principles of Good Clinical Practice. A regulatory authority may also wish to
conduct an inspection (during the study or even after its completion). If an inspection is requested by a regulatory
autharity, the investigator must inform Novartis immediately that this request has been made.

0.2.5 Handling of study product

All study products will be supplied to the principal investigater by NCH. Supplies must be kept in an appropriate, secure
area {e.q., locked cabinet) and stored according to the conditions specified on the labels. The investigator must
maintain an accurate record of the shipment and dispensing of study product in a praduct accountability ledger, a copy
of which must be given to NCH at the end of the study. An accurate record of the date and amount of study product
dispensed to each patient must be available for inspection at any time.

All product supplies are to be used only for this protocol and not for any other purpose. The investigator must not
destroy any product labels, or any partly-used or unused supply. At the conclusion of the study, and, as appropriate
during the course of the study, the investigator will return all used and unused product containers, [abels and a copy of
the completed product disposition form to the NCH monitor or to the NCH address provided in the investigator folder at
each site.

0.2.6 Publication of results

Any formal presentation or publication of data from this study will be considered as a joint publication by the
investigator(s) and appropriate NCH personnel. Authorship will be determined by mutual agreement. For muiticenter
studies it is mandatory that the first publication is based on data from ail centers, analyzed as stipulated in the protocol
by NCH statisticians, and not by the investigators. Investigators participating in muiticenter studies agree not to present
data gathered from one center or a small group of centers before the full publication, unless formally agreed to by all
other investigators and NCH.

NCH must receive copies of any intended communication in advance of publication (at least 15 working days ior an
abstract or oral presentation and 45 working days for a journal submission). NCH will review the communications for
accuracy {thus avoiding potentiai discrepancies with submissicns to health authorities), verify that confidential
information is not being inadvertently divuiged and previde any relevant supplementary information.
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The investigator may be required to sign the clinical study repor, if it is to be used in a registration submission to the

health authorities of some countries. For multicenter studies only the coordinating (principal) investigator nominated by
~NCH at the start of the study would provide any needed signature.

0.2.7 Disclosure and confidentiality

~ By signing the protocol, the investigator agrees to keep all information provided by NCH in strict confidence and to
request simifar confidentiality from his/her staff and the IRB/IEC/REB. Study documents provided by NCH (protacols,
investigators' brochures, Case Report Forms and other material) will be stored appropriately to ensure their
confidentiality. The information provided by NCH to the investigator may not be disclosed to others without direct written
authorization from NCH, except to the extent necessary to obtain informed consent from patients who wish to
participate in the study.

(0.2.8 Discontinuation of study

NCH reserves the right to discontinue any study under the conditions specified in the clinical study agreement.
0.3 Ethics and Good Clinical Practice

This study must be carried out in compliance with the protocol and the principles of Good Clinical Practice, as
described in NCH standard operating procedures and:

1. ICH Harmonized Tripartite Guidelines _fo»r Good Clinical Practice 1996.

2. Directive 91/507/EEC, The Rules Governing Medicinal Products in the European Community.

US 21 Code of Federal Regulations dealing with clinical studies (including parts 50 and 56 concerning informed
consent and IRB regulations).

4. Declaration of Helsinki and amendments, concerning medical research in humans (Recommendations Guiding
Physicians in Biomedical Research Involving Human Subjects). This includes the note of clarification on paragraph
29 accompanying the 2000 Edinburgh version of the Declaration of Helsinki.

The investigaior agrees when signing the protocol to adhere to the instructions and procedures described in it and
thereby to adhere ta the principles of Good Clinical Practice that it conforms to.

0.3.1 Institutional Review Board/Independent Ethics Committee

Before implementing this study, the protocol, the proposed informed consent form and other information to patients,
must be reviewed by a properly constituted Institutional Review Board/Independent Ethics Committee/Research Ethics
Board (IRB/IEC/REB). A signed and dated statement that the protocol and infermed consent have been approved by
the IRB/IEC/RER must be given to NCH before study initiation. The name and occupation of the chairman and the
members of the IRB/AEC/REB must be supplied to NCH. Any amendments to the protocol, other than administrative
ones, must be approved by this committes.

0.3.2 Informed consent

The investigator must explain to each patient (or legally authorized representative) the nature of the study, its purpose,
the procedures involved, the expected duration, the potential risks and benefits involved and any discomfort it may
entail. Each patient must be informed that participation in the study is voluntary and that he/she may withdraw from the
study at any time and that withdrawal of consent will not affect his/her subsequent medical treatment or relationship
with the treating physician.

This informed consent should be given by means of a standard written statement, written in non-technical language.
The paiient should read and consider the statement before signing and dating it, and should be given a copy of the
signed document. If the patient cannot read or sign the documents, oral presentation may be made or signature given
by the patient's legally appointed representative, if witnessed by a person not invelved in the study, mentioning that the
patient could not read or sign the documents. No patient can enter the study before his/her informed consent has been
obtained.

The infermed consent form is considered to be part of the protocol, and must be submitted by the investigator with it for
IRBAEC/REB approval. NCH supplies a proposed informed consent form, which complies to regulatory requirements
and is considered appropriate far the study. Any changes to the proposed consent form suggested by the investigator
must be agreed to by NCH before submission io the IRB/IEC/REB, and a copy of the approved version must be
provided to the NCH monitor after IRB/IEC/REB approvai.

0.3.3 Declaration of Helsinki

The investigator must conduct the study in accordance with the principles of the Declaration of Helsinki. A copy of the
latest amendment of the Declaration of Helsinki, that includes the note of clarification on paragraph 29 will be provided
upon reguest, or can be found through the following link: www.wma.net/e/palicy/17-¢ e.html.
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Biography of the Investigators

Give biographical data in the following table for key personnel including the Principal
Investigator. Use a photocopy of this page for each investigator.

1 Name Dr. Md. Nur Haque Alam

2 Present position : Scientist,

Clinical Sciences Division

3 Educational background : Doctor of Medicine (MD) 1993, Basel
(last degree and diploma & training  University, Switzerland

relevant to the present research proposal)

List of ongoing research protocols
(start and end dates; and percentage of time)

Efficacy of Benefiber added oral 2003-2005 Novartis $87000 % of time

rehydration solution in the treatment
adult cholera patients

Nutrition,Bern ,
Switzerland and 25%
University of Basel

Introduction of new hypoosmolar 2002-2003 USAID $106000

ORS for routine use in the treatment 15%
of diarthoeal diaseses

Oral rehydration solution containing  2001—2003 Nestle Foundation $159,000

amylase resistant starch in severely 20%

malnourished children with watery
diarrhoea due to Vibrio cholerae

4.1. As Principal Investigator

Protocol Number | Starting date End date Percentage of time
2002-026 2002 2003 15
2002-034 2003 2005 25
2001-007 2001 2003 20
4.2. As Co-Principal Investigator
Protocol Number Starting date End date Percentage of time
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4.3. As Co-Investigator

Protocol Number | Starting date Ending date Percentage of time

5 Publications

Types of publications Numbers
a) Original scientific papers in peer-review journals 10
b) Peer reviewed articles and book chapters i
¢) Papers in conference proceedings 17
c) Letters, editorials, annotations, and abstracts in peer-reviewed 3

journals

c) Working papers

b) Monographs

Five recent publications including publications relevant to the present research protocol

l.

2.

Alam NH. Oral rehydration and hyponatraemia. Lancet (Letter} 1999;354:1733-4.

Alam NH, Meier R, Schneider H, Sarker SA, Bardhan PK, Mahalanabis D, Fuchs G,
Gyr K. Partially hydrolysed guar gum supplemented oral rehydration solution in the
treatment of acute diarrhoea in children JPGN 2000:;21:503-7.

Alam NH, Ashraf H. Treatment of infectious diarrhoea in children . Pediatr Drugs
2003;5(3):151-165

Alam NH, Ashraf H, Khan WA, Karim M, Fuchs GJ. Racecadotril in the treatment
ofaduit cholera Gut 2003;52:1419-1423

Aiam NH, Hamadani J, Dewan N, Fuchs GJ. Efficacy and safety of a modified oral

rehydration solution (ReSoMal) in the treatment of severely malnourished children
with watery diarrhoea. I Pediatr. 2003 Nov;143(5).614-619.




Short Title: "4 nifsecretory factor in adult cholers"

Funding Source: Novartis

Account Description Monthly Man Amount
Effort % rate month in US$
Personnel .
Dr. NH Alam 30% 1,795 . 9 4,847
Pr. H Ashraf 10% 1,413 6 B48
Dr. Shamima Sattar 10%. 767 6 460
Dr. MA Salam 1% 11,412 6 685
Medical Officer (NOA) 50% . 741 9 3,332
Research Asstt (2) 100% 328 S 5,904
Study Nurse (2) 50% 160 9 1,441
Health Worker (3) 50% 79 9 1,060
Total Personnel Cost 18,577
International Travel 3,500
Total travel 3,500
Supplies and Materials:
Office Stationery 100
Drugs and QRS 260
Non-stock supplies 160
Total Suppties 520
Interdepartmental Services
Pathoiogical Tests 350
Microbiological tests 465
Biochemistry Tests 360
Patients in Study Ward 4,800
| Transport 225
Total Interdepartmental Services 6,200
Capitai Expenditure (Computer, accessories) 1,000
Totai Capital 1,000
Total Direct Cost 29,797
Indirect Cost (25%) 7,449
TOTAL PROJECT COST (Uss) 37,246
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Budget Justifications

Please provide one page statement justifying the budgeted amount for each major item. Justify use of man power, major
equipment, and laboratory services.

Bt

5.

Personnel salaries are requested according to the percentage of work of each person involved in
the study. :

Charge of patients’ study include the daily bed charge, clinical care, fluid, diet and drugs.
Laboratory costs are estimated as per ICCDR,B laboratory charge for each test,

Capital expenditure includes the costs of items considered to be essential to support the study such
as computer accessories, file cabinets etc.

International travel is requested for dissemination of study findings and cther study related matters.

3
¥
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Appendix I

International Centre for Diarrhoeal Disease Research, Bangladesh
- Veoluntary Consent Form

Title of the Research Project: Efficacy of Salovum egg powder containing antisecretory factor in the treatment of
cholera in aduits '

Principal Investigator: Dr Md. Nur Haque Alam

Before recruiting into the study, the study subject must be informed about the objectives, procedures. and potential benefits and
risks involved in the study. Details of all procedures must be provided including their risks, utility, duration. frequencies, and
severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purely voluntary.
For children. consents must be obtained from their parents or legal guardians. The subject must indicate his/ her acceptance of
participation by signing or thumb printing on this form.

We suspect that you are perhaps suffering from cholera, which is caused by infection of the human intesting by a germ called
Vibrio cholerae. Patients with cholera may lose huge amounts of water and salts from the body in diarrhoeal stools and vomiting.
If not appropriately treated, the amount of loss of body water and salts can be severe, which may lead to deaths of the patients. The
main treatment of cholera is correction of the losses of water and saits using appropriate intravenous or oral saline. The usual diet
should also be continued, and antibiotic treatment is useful in the treatment of cholera. Although very effective in the correction of
fluid and salt losses. oral saline does not reduce the amount of stools. Scientists all over the world are trying to find ways to reduce
the steol volume in cholera and other diarthoeas. Salovum is an egg yolk powder rich in antisecretory factor and expected to
reduce the diarrhoeal loss by its antiscretory properties.

We are conducting a research study at this hospital to examine the efficacy of Salovum egg powder in the treatment of aduits with
cholera. To test if our assumptions are correct, we would recruit 4Q patients to be divided into two groups. One group of cholera
patients will be treated with Salovum egg powder in addition to standard treatment (ORS, antibiotics and normal diet).The other
group will get only the standard therapy. We will compare the volume of stool, the duration of diarrhoea in these two groups of
patients. It would be possible to improve the current treatment of cholera if Salovum egg powder is found useful in our study. So
far, no adverse effect has been reported with the use of this product.

Since you are suffering from cholera, we are inviting you to participate in this study and help us in our efforts to find better
treatment of cholera. If you agree to participate in this study, the followings would be done:

L. We would admit you to a research ward of this hospital until you recover from diarrhoea

2. We will ask you some questions related to your illness and perform your thorough physical examination

Following the routine practice of this hospital, we would begin your treatment using an intravenous fluid to be given over
3-4 hours, and collect a sample of your stool for a quick test to determine if you are actuaily suffering from cholera. If

you are not found to have cholera. we will not enroll you in this study and you would receive the standard treatment of
this hospital in another ward.

[WH)

4. If the test reveals cholera. we would finaily enroll you in our study, and collect 5.0 ml {one teaspeonful) of blood from a
vein on your arm. The blood would be used to perform tests that would help us assess your condition. At the end of the
study . again 5.0 ml of blood from vein in the arm will be drawn far similar tests as at enrolment.

3. After completion of treatment with intravenous tluid. we would give you one of the two types of treatment: One group
will receive Salovum egg powder in addition to standard therapy and the other group will receive the standard therapy
alone. This allocation would be done through a process. called randomization, whereby you would have equal chance to
receive gither of these treatments.

0. We would enquire about how are you doing and also examine you at least once every day. and collect and measure your

stool, urine and vomit separately for each 6-hourly period of your stay at the hospital.

L)

W
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10.

I

of skin around the needle prick and a remote chance of infection. coilection of this amount of blood would cause you no
harm. We would use sterile, disposable syringe and needle for collection of blood and also take measures to prevent these
problems. You will be benefited from participation in this study since we would mare closely observe you in the research
ward. You would also be able to help us in improving our knowledge about treatment of cholera and thus benefit the
society.

Your participation in the study is entirely voluntary. You may refuse to participate in this study and also withdraw your
consent at any time during the study. and in either case vou would continue w receive the usual good care and weatment
of thts hospital.

All information collected from you and the results of your laboratory tests would be kept confidential. in a secured place,
and none other than the investigators of this study, and the Ethical Committee of the ICDDR.B would have an access 1o
that information. Your name or identity would not be used in the analysis ot data or in publishing the results of this study.

You will be treated free of charge but no compensation wiil be given for participating in the study except free treatment
available in the country for injury to your health that occurs as 3 result of participation in this study.

We would be happy to answer to your questian about your iliness and about our study now, and you would also be able to
communicate with us at the following address in the event you want to have further information or you want to know the
results of your laboratory tests.

Dr. N.H. Alam 2332
Dr. H Ashraf 2313
Dr. Shamima 2332/2311

If you agree to participate in the study, please sign or give your {humb Impression at the space indicated beiow.

Signature/thumb impression Signature of the Signature of
of the patient Investigator/representative witness

Date: Date: Date:

w
-
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Abstract Summary for Ethical Review Committee

Efficacy of Salovum egg powder containing antisecretory factor (AF) in the treatment of
severe cholera in adult

Cholera is potentially a severe disease characterized by profuse watery diarrhoea leading to
severe dehydration, circulatory collapse and death if not treated properly and timely. Since
cholera involves stimulation of secretory process, efforts to identify and test potential
antisecretory agents in order to reduce the severity of diarrhoea and consequently reduced
need for hospital admission, rehydration fluids seem logical. Until now, none of the
antisecretory agents has been recommended for the ueatment of cholera. Antisecretory factor
is a naturally occurring protein produced in the intestine with antisecretory properties
demonstrated in animal and human studies including in several clinical trials. The salovum
egg yolk powder contains antisecretory proteins in a much higher (500 times) concentration
than that found in normal hen eggs. This is achieved by feeding hens with specially processed
cereals, capable of inducing secretion of antisecretory proteins in the yolk from which an egg
yolk powder is produced. Thus this product has the potential to reduce the severity of
diarrhoea in patients with cholera. Therefore, we are proposing this study to assess the
efficacy of salovum egg powder containing antisecretory factor in the treatment of cholera.

1. Adult cholera patients will be enrolled in the study.

2. There is no risk involved in this study except some discomfort during blood
drawing time.

3. Not applicable.

4. The investigators will handle all information collected from the patients. Records
will not be used for any other purposes except to fulfill the study objective.

5. Signed informed consent will be obtained from the patients after explaining the
objectives, procedures, benefits and risks of the study.

6. Patients” information will be taken by interviewing as part of the routine
management of diarrhoea in this hospital. No extra interview for this study will be
required.

7. This study will not cause any risk to the patients, the patients will be benefited as

part of receiving routine treatment of this hospital. The study results if found
effective will help in improving the patient management.

8. The study will reguire only the hospital records (patients’ history, intake and
output record, laboratory results which will be done for routine management of
the patients; no extra investigations will be performed for this study).



Annexure II: Assessment of Dehydration (Dhaka Method)

Assess Condition* Normal Irritable/Less Active* Lethargic/Comatose*
Eyes Normal Sunken
Mucosa Normali Dry
Thirst* Normal Thirsty* Unable to Drink*
Skin turgor* | Normal Reduced*
Radial Pulse* | Normal Uncountable or Absent*
Diagnose No Sign of If at least 2 signs If some dehydration plus
Dehydration | including one (*) sign | one of these (*) signs are

is present, diagnose

present, diagnose
Severe Dehydration

Some Dehydration




Response to Reviewer # 1

Q.l.

Ans.

Q2.

Ans.

Q.3.

Ans.

Ans.

Ans.

Q.6.

Ans.

Q.7

Ans.

This is a new product with relatively little published information on humans. The authors
have carefully planned to monitor adverse effects. Therefore, one of the primary objectives of
the study should be "to evaluate the safety of the product”.

The study material although is a new product has been classified as food for special medical
purposes. No serious adverse events have been reported so far. Therefore, evaluation of safety
parameters has been considered under secondary objective.

Page 7- Study Interventions - Is it possible to request the manufacturer of AF to manufacture
a placebo powder? This will greatly strengthen the study findings.

We have checked with the manufacturer of AF factor for preparation of a placebo. At this
moment, they are unable to prepare 2 placebo. But for the full protocol they can make it later
on.

Page 7 - Route & Dosing - What is the rationale for monitoring subjects for only 72 hours? Is
this based on previous data?

Yes, based on previous studies, we have decided for monitoring the subjects for period of 72
hrs.(page 9)

Page 8. Line 7 - Undesired side etfect - The investigators need to define this further. For
example, one would not discontinue treatment if a few patients complained of headache.
However, if any patient experienced seizures or severe anaphylactic reaction, they will
probably want to discontinue the intervention.

As suggested the "undesired side-effect’ for discontinuation of study has been defined as ‘that
interfere with patients normal health or any medication is needed for this undesired side-
effects’ - this has been incorporated in the protocol (page 10).

Page 10, line 8 - Define " High purging rate”.

“High purging rate’' has been defined as stool output >10mi‘kg/hr - has been incorporated in
the protocol{ page 12).

Page 11 - Secondary efficacy parameters - Severe abdominal cramps - duration should be
recorded.

Although severe abdominal cramps is uncommon in cholera, as suggested we have included
severe abdominal cramps and its duration in the secondary efficacy parameters (page 13).

Page 12 - Adverse events - I found the second paragraph confusing. How can you have an
adverse event before entering the study? I would suggest that individuals who have signs and
symptoms that could be considered to be serious adverse event (if they were in the study), be
excluded from enrollment.

"Adverse events' before starting the study intervention, here we mean any associated
symptoms (eg. headache, fever, abdominal cramps etc.) other than diarrhoea and vomiting in
cholera patients. Patients with serious adverse events will not be considered for inclusion in
the study.



Response to Reviewer # 2

Q.1.

Ans.

Ans.

Q.3

Ans,

Q.4.

Ans.

Q.5

Ans.

Q.6.

Ans.

Q.7.

Ans.

Q.8

Ans.

A biography of Charles Larson was included in the package; there was nothing for Dr. Alam.

We are sorry for the mistake, now the CV of the PI has been included in the proiocol.

A major reference is omitted: Salazar et al, NEJM, study of racecadotril in children with acute
diarrhea. (I don't have the exact ref with me.)

As suggested by the reviewer, the mentioned paper has been cited in the protocol (Ref. No.
32).

Even though this is an open study, there should be some reason for the numbers chosen.

This is a new product and there is no efficacy data in the treatment of cholera with this
product. So, we have decided for a pilot study and sample size determination is an arbitrary. If
we find any reduction of stool output, a full protocol will be developed with adequate sample
size.

Is it wise 1o exclude women from this study? T would think that possible side effects would
also show up in women. Certainly the duration of diarrhea could be measured, as well as fluid
requirements and need for extra ivs. All aims could be studied except for the volume of stool,
and this could probably be done adequately encugh in this type of pilot study.

As the sample size is small and primary outcome variable is stool output, and there is a doubt
of separation of stool output in female patient, so excluding women in this study is logical.
For full protocol we can include women also.

Exclusion criteria; receiving antimicrobials for how long before admission?

Exclusion criteria; Receiving antimicrobial for within 1 week prior to admission’ -
incorporated in the protocol {page 7).

Page 6; the composttion of iv fluids is given. but not that of ORS.

Composition of ORS has been incorporated (page last 8 line).

Probably the most important: How was the dosage established? It seems somewhat arbitrary,
and no rationale is given for using these doses at these intervals. This needs to be further
defined.

Yes, the dosage decided partially arbitrary and it is based on previous study (The dose used
4grams, 4 times daily for 14 days in inflammatory bowel disease)

Since cholera is a severe disease we have decided frequent dosing for at least first 24 hrs.

Stools should be cultured for ETEC as well as the other enteric pathogens listed. ETEC can
aive a clinical picture almost identical to cholera.

We agree that ETEC can mimic cholera. We will include only cholera after examining dark
field microscopy. Since this is a pilot study and tests for ETEC is tme consuming and
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Title:  Efficacy of Antisecretory Factor (AF) in the Treatment of Severe Chalera in Adull
PI:  DrNH Alam

Reviewer:

1. This is a new product with relatively tittle published information on humans. The
authors have carefully planned to monitor adverse effecis. Therefere, one of the
primary abjectives of the study should be “to evaluale the safety of the product”.

2. Page 7 - Study Interventions- Is it possible to request the manufacturer of AF 10
manufacture a placebo powder? This will greatly strengthen the study findings.

3. Page 7 - Route & Dosing- What is the rationale for monitoring subjects for only 72
hours? Is this based on previous data?

4. Page &, Line 7 — Undesired side effect - The investigators need to define this further.
For example, one would not discontinue treatment if a few patients complained of
headache. However, if any patient experienced seizures or severe anaphylactic
reaction, they will probably want to discontinue the interventien.

Page 10, line 8 — Define “High purging rate”. '

6. Page 11 - Sccondary efficacy parameters - Severe abdominal cramps - duration
should be recorded.

7. Page |2 — Adverse events — I found the second paragraph confusing. How can you
have an adverse eveni before entering the study? [ would suggest that individuals
who have signs and symptoms that could be considered to be serious adverse aven: (if
they were in the study), be excluded from enrollment.
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Efficacy of Antisecretory Factor (AF) in the Treatment of Severe Cholera in

Adults,

PI; Dr. NH Alam

The proposal is an intriguing one and sounds like it is worth pursuing. [
have a number of questions however, that I think need to be addressed.

1.A biography of Charles Larson was included in the package; there was
nothing for Dr. Alam.

2.

A major reference is omitted: Salazar et al, NEJM, study of
racecadotril in children with acute diarthea. (I don’t have the
exact ref with me.) _

Even though this is an open study, there should be some reason
for the numbers chosen.

Is it wise to exclude women from this study? [ would think thal
possible side effects would also show up in women. Certainly
the duration of diarrhea could be measured, as well as fluid
requirements and need for extra iv’s. All aims could be studied
except for the volume of stool, and this could probably be done
adequately enough in this type of pilot study.

Exclusion criteria; receiving antimicrobials for how long before
admission?

Page 6; the composition of 1v fluids is given, but not that of
ORS. :

Probably the most important: How was the dosage cstablished?
It seems somewhat arbitrary, and no rationale is given for using
these doses at these intervals. This needs to be further defined.
Stools should be cultured for ETEC as well as the other enteric
pathogens listed. ETEC can give a clinical picture almost
identical to cholera.

The protocol is a standard onc used at ICDDR,B and should answer the
question being asked. But we need the rationale for the dose.

o i
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English translation Salovum netification according to FSMP regs
11.10.2001

Livsedelsverket

Box 622 751 26 Uppsala

Notification of product according to SLVFA 2000:15

The product Salovum egg powder with a high content of anti-secretory proteins is
hereby notified according to SLVFS:15.

Information about labelling is shown on the attached packaging and non-complying
minerals and vitamins are shown on the attachment.

With best wishes



Attachment to notification for Foods for Special Medical Purposes
Salvoum egg powder with high content of anti-secretory proteins

Salovum egg protein with a high content of anti-secretory proteins exceeds the
maximum values in SLVFS 2000:15 attachment 3 tables 3 and. 4 for vitamin A,
vitamin B12, biotin, vitamin E and the minerals phosphorus, selenium and fluoride.

The product is based on eg yolk which causes this non-compliance.

Stockholm 11.10.2001



Approval of Salovum in Sweden (added by Alison)
National Food Administration
26.11.2001

Notification of sale of Food for Special Medical Purposes

The National Food Administration have received the notification from AF Factor AB
of the sale of the product Salovum as a Food for Special Medical Purposes with the
following area for use:

- For dietary treatment of complaints of increased intestinal secretions

The notification cOomplies with The National Food Administration’s regulations
(SLVEFS 2000:15) on Food for Special Medical Purposes.

This confirmation does not mean that the National Food Administration have

approved the labelling of the product. For more information on the requirements for
labelling see relevant regulations
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Anmilan av groduke enligt SLYFS 2000:15

Hanped anmSlILs Salovum dggulepulver med hog halt antisckretoriska proteiner
enligt SLVFS:;1 3.

Uppgifter om Jnarkmng framgdr av bifogat forpackning samt avvikande mineraler
och vitaminer enligt bilaga. :
Med vinliga hélsningar

AS-Faktor AI*
|

Lars Sjostrand - y

iCarola Lindhoim

AS-FAKTOR AB Besoksadress: St Goransgatan 160A  Tel: +46-8 657 42 70

Box 30192, 5-104 25 Stocklolm Org.nr: 556530-9720 Fax: +46 8 618 6932
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AS-Faktor AB

Bilaga till anmilan for livsmede] for speciella medicinska indamal
Salovum Aggulepulver med hég halt antisekretoriska proteiner

Salovum dggulepulver med hdg halt antisekretoriska protemer Gverskrider maxvirdena i
SLVEFS 2000:15 bilaga 3 tabell 3och 4 £6r vitamin A, Vitamin B12, Biotin , vitamin E samt
mineralerna fosfor, selen och fluor.

Produlten ir baserad pi aggnla vilket medfdr denna avvikelse.

Stockholm 2001-10-11

Carola Lindholm
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AS-Faktor AB

CONFIDENTIAL

Product Review

Salovum®, SPC - Enteral
Summary

The AF protein and technology is a significant commercial opportunity for the
Jollowing reasons:

With potent anti-secretory and anti-inflammatory properties, AF appears to be a
fundamental regulator of pathologic fluid secretion, with potential for multiple
therapeutic applications

The suggested indications serve large markets in the areas of IBD, IBS, MB Méniére
and inflammatory disease .

The intellectual property position around AF is regarded as strong

AF has the promise of high commercial value

Salovum 1s a egg yolk powder from hens, which have been fed with a patented feed
so the content of anti-secretory proteins in the egg yoik is approximately 500-750
times higher than in "normal” egg yolk.

SPC-Enteral is a product produced with a high content of SPC (special processed
cereals), designed for enteral feeding.

SPC-Enteral "trigger” the body to produce more protein AF.

Contrary to most larger proteins, human and animal data show that AF is readily
absorbed and has high bioavailability.

A 100% evolutionary conservation at the amino acid level across all marmmalian
species examined to date, suggest an important physiological role for AF

The clinical value of high endogenous AF levels has been demonstrated in livestock
as well as humans,
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This proprietary technology evolves around the antisecretory {AF) protein, a
fundamental regulator of pathological fluid secretion with potent antisecretory and anti-
inflammatory properties. As well known a pathological fluid secretion is associated with
a large number of diseases, therefore we can see a range of potential therapeutic
indications, particularly in the large gastrointestinal, Mb Méniére and inflammatory

markets which can be treated with Salovum ® and SPC-Enteral as ”food” for special
medical purposes.

The path to market is expected to be short since the products are ready for production at

a large scale and are approved by the Swedish Food Agency according to EU directive
1999/21/EC (Food for special medical purposes i.e medical food).

It should be noted that we aiready have commercialised several aspects of this

technology, including animal feed and human functional food products (MagiForm®)
capable of stimulating endogenous AF levels.

Background

In the mid 1980°s Sweden banned the addition of antibiotics to animal feed. As a result,
Lantminnen, a farmers co-operative, began investigating alternative ways of controlling
diarrhoea disease in piglets. Research by Drs. Stefan Lange and Ivar Lonnroth, assistant
professors at the University of Gothenburg, eventually discovered that a single naturally

occurring protein is extremely potent in regulating intestinal fluid secretion. They
termed this protein "antisecretory factor” (AT).

It was eventually discovered that the protein’s potent regulation of pathological fluid
secretion is not restricted to the intestine, but rather appears to be involved in fluid
regulation in a variety of secretary organs. Today, Lantminnen sell animal feed, which
is hydrothermally processed and capable of increasing endogenous AF levels. Similarly,
it has recently developed a line of functional food, which include such items as muesli,
rusks, bread and pasta, also manufactured from hydrothermally processed grains. These

products are sold in health food stores/pharmacy and are intended for people with GI
disorders.

Although it 1s apparent that the protein itself has significant potential as a human
therapeutic, AS-Faktor AB a wholly owned subsidiary of Lantmaénnen, is seeking to
out-license the rights for the egg yolk powder and SPC-Enteral for clinical nutritional
use in human. Exclusive rights to the technology are held by AS-Faktor.
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AF is a naturally occurring primary regulator of fluid secretion with an ED50 of 1-5
pmol in an antisecretory animal model, arguably the most potent regulatory peptide
known to man. The protein is produced in the brain, as well as in secretory organs such
as the gallbladder, the lungs, the kidneys and the intestine. AF appears to be stored in
cytoplasmic vesicles, and the mode of action is thought to be autocrine.

Although the native protein is 382 amino acids, antisecretory activity is retained in an
eight amino acid (8-aa) N-terminal fragment. Preclinical animal studies have shown that
the 8-aa peptide can be used prophylactically and therapeutically in the treatment of
various forms of diarrhoea. The peptide has effects on intestinal permeability as well as
chloride secretion, which may be fundamental to the mechanism of action. These animal
studies also demonstrated that AF has strong anti-inflammatory properties.

The AF protein - Proof-of-Principle

The synthesised peptid is developed by Biofactor Therapheutic AB a company where
AS-Faktor are the major owner together with a venture capitai group.

Clinical Experience

Trials with egg yolk powder in humans have shown that it is very effective both for
secretion and inflammation. The egg yolk is used as a acute treatment and in
combination with SPC-Enteral for a longer period.
We have so far completed clinical trials with

* carcinoids

* short bowels

* acute colitis

* Mb Méniére

They will or have been published during this year.

We have on going studies in Mb Chron, Méniére, pediatric sector and have started pilot
trials in the inflammatory sector e.g. RA.

A strong correlation between endogenous  blood levels of AF and the severity of
diarrhoea has been demonstrated in both animals and humans. Likewise, patients with
active inflammatory bowel disease have no AF in the Intestine, but during periods of
remission, AF levels return to a more normal level. Consistent with this observation, a
recent double-blind placebo-controlled study with Lantménnens® functional food
demonstrated that IBD patients receiving AF -inducing food had higher levels of
endogenous AF and significantly reduced disease scores.
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Intellectual Property Position

The egg yolk powder and the SPC-Enteral products have a strong patent protection. The
egg yolk have recently got a Swedish patent and applications have been filed in appr 70
countries (PCT/SE99//02340). }

The SPC-products have patent granted in several countries and the process is on going
(PCT/SES7/019183). '

Potential Clinical Indications

In view of its apparent central role in the regulation of pathological fluid secretion, AF
could be therapeutically useful in numerous indications. In GI disease, AF may be used
to treat diarrhoea disease of various etiologies (AIDS-related, IBS-related, carcinoid

etc). Furthermore, results from animal studies, as well as the above-mentioned clinical

trials in humans, suggests that there are more indications that could benefit from
treatment with those products.

The Potential Market

All of the indications mentioned above lead us to believe that the market is large. The
AF egg yolk powder and SPC-Enternal products have the possibility to play an
important role in the dietary treatment therapy of those indications in the future.

The Path Forward

The scientists connected to AS-Faktor has conducted extensive quality research at the
academic leve] over the last years. AS Faktor AB have together with the scientists

developed a range of products with unique results. The products are easy to use for the
patients, and for more than 5 years there have been no side effects reported.

AS Faktor would prefer one exclusive partner to market the products for the clinical
nutritional use.

2001-11-12
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Effect of Antisecretory Factor in Ulcerative Colitis on Histological and
Laborative Outcome: a Short Period Clinical Trial

A. Eriksson. M. Shafazand, E. Jennische & 5. Lange
Deps. of Internal Medicine and Clinical Bacteriology, Sahlgren’s Univessity Hospital. Gieborg,
Sweden; Dept. of Anatomy and Cell Biology, University of Gdicborg, Sweden

Eriksson A, Shafazand M, Jennische E, Lange 8. Effect of antisecretory factor in ulcerative colitis on
histological and laborative ouiceme: a short period clinical trial. Scand J Gastroenterol 2003:38:1045-
1049.

Background: The antisecretory factor (AF) is a 41kD endogenously produced protein capable of
mediating protection against diarrhoea discases and intestinal inflammation. High concentrations of AF-
like proteins are present in egg yolk, and AF can consequently be adminisirated in the form of egg yolk
drinks..In this study, performed in patients suffering from acute onset of ulcerative colitis (UC), we
evaluate the influence of orally administrated AF on the histological and clinical laboratory outcome.
Methods: A total of 20 patients fulfilled this prospective, double-blind and randomized protocol. The
intake of AF was used as an additive treatrnent to conventional UC medication. Patient registrations were
extended Lo two outward visits, performed 2—4 and 8-12 weeks after hospital discharge. Results: During
AF treatment, a reduction in the histolegical severity from mucosal biopsies received from the mid-
recium was found. In addition, a lowering in the inflammatory blood parameters ESR, CRP and
orosomucoid was demonstrated. Conclusion: [n the AF-treated group a late and significant lowering of
various inflammatory parzmeters combined with a histological recovery was demonstrated. These
findings suggest that administration of AF mediates a long-lasting anti-inflammatory effect in cases of
acute UC.

Key words: Antisecretory factor; functonal food: immunohistochemistry; inflammation; ulcerative
colitis

Anders Eriksson, Dept. of Internal Medicine, Gastroenterology Unit, Sahigren’s University Hospitul/

Ostra, SE-416 85 Goteborg, Sweden (fax, +46 31 259254, e-mail. anders.s.eriksson@vgregion.se)

lcerative colitis (UC) is characterized by a chronic
mucosal inflammation and epithelial dysfunction
involving the rectum and to various extents the
colon. The symptoms consist of diarrhoea, bloody siools,
abdominal pain, fewer and decreased well being. Acute
ulcerative colitis can be a life-threatening condition and
requires extensive symptomatic therapy. At present, no cura-
tive therapy is available. Consequently, even death due to UC,
cannot be fully prevented (1). Patients refractory to the
conventional acute treatment will finally be obliged tw
undergo colectomy. So far, neither aetiology nor pathogenesis
has been specifically defined. Despite pharmacological
treatment of patients suffering from UC, prospective studies
show that about 50% relapse within 12 months (2. 3}. Today,
valid evidence of the dietary component invelvement in the
pathogenesis of UC is still missing. High intake of mong- and
polyunsaturated fatty acids and of vitamin B has been
proposed as being involved in the pathogenesis of UC (4).
Some reports also indicate that balanced supplementary diets
may be beneticial for the outcome in UC (5-8)., whereas,
others do not (9).
The antisecretory tactor (AF) (1), present in most of the

. D 2003 Tayler & Francis

mammalian organs (11), is a 41-kD protein originally found
10 inhibit experimental intestinal hypersecretion (12). The
protein has been cloned (13) and the active. i.e. antisecretory,
site of the protein has been located (14). Stimulauon of
endogenous AF synthesis has been regisiered in man (15} as
well as in animals (16). The endogenous synthesis of the AF
protein may be linked to exposure of intestinal pathogens.
since it has been demonstrated that high AF levels are present
in breast-milk from Pakistani mothers, whereas, considerably
lower levels have been detected in milk from lactating
Swedish women (17). Experimentaily, stimuliation of endo-
genous AF synthesis can be achicved after intestinal
challenge with bacterial toxins (12), after peroral intake of
sugar and amino zcids (16) or after intake of specially
processed cereals (SPC) (15). High concentrations of AF-like
proteins have aiso been demonstraed in egg yolk (18).
Antisecretory factor has been found 1o decrease experimental
intestinal inflammation {19). but also inflammation in patients
sutfering from inflammatory bowel disease (IBD) (i5).
During the inflammatory state of [BD. decreased imrauno-
reactivity for AF peptide has been registered in the colonic
mucosa (13). The endogenous stimuiation of AF synthesis,

DOI 10.108/00365520310005064
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Table 1. Numerical clarification of the paients included and excluded/dropouts

No. of included patients

Egg volk treqiment n= 16

Placebo teatment n= 19

Dropouts n=t
Mb Crohn n=|
Dead

Acule colectomy n=
Completed n=10

(ischaemic hean disease)

—f — —

o
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achieved by intake of special processed cereals (SPC), has
been found 1o increase the clinical performance of patients
suffering from short bowel syndrome (20) and also from
Crohn disease (21).

AF therapy can therefore be achieved either actively by
intake orally of SPC (i.e. stimulation of endogenous AF
synthesis) or by intake of AF protein in the form of AF
containing egg yolk drinks (10, 21, 22).

The present study was undertaken in patents suffering
from severe exacerbation of UC. The study design was
prospective and double blind. The working hypothesis was to
evaluate whether AF therapy can improve the laboratory and
clinical outcome in a short period of time.

Methods

Patients

The ethics committee at Géteborg University approved the
study protocol. A prospective and double-blind technique was
used and all patients were included after admittance 1o the
ward because of a severe exacerbation of extensive UC
(colonoscopy verified). Patients below 18 or above 70 years,
pregnancy, hypersensitivity to egg, and urgent need of
colectomy or expected inability to follow the protocol were
excluded. The patients were randomized for comparison of
AF versus placebo treatment in parallel to the standardized
medical treatment (see below).

Thirty-five subjects (men n=20, women n=15) were
included in consent to the study protocol (Table 1) and 20
fulfilled the requirements of evaluation.

Trearment protocol

The standardized. medical treatment comprised intrave-
nous betamethasone (0.06 mg/kg b.w. administered twice
daily), local enema of prednisofone (0.25 mg/ml, 125 mL)
given twice daiiy for 2 weeks and thereafter only at night for a
further 2 weeks). suifasalazin orally (14 mg/kg b.w. three to
four times daily) and total parenteral nutrition (Kabimix
basal"® with addition of water- and fat-soluble vitamins and
trace elemnenis. 2560 mL/day). The use of parenteral nutrition
lasted unti the stools were macroscopically free of blood and
numbered <3 per day. At this point in time, the parenteral
betamethasone was changed to per oral prednisolone {0.6 my/

Scand F Gastroentersl 2003 (10)

kg) followed by a scheduled decrease of the daily dose. If
there were no side effects, sulfasalazin was used continuously
for at least 3 months. All patients were clinically examined.
including evaluation of blood samples, at 2 follow-up visits
(3-5 and.12-13 weeks) after inclusion.

All patients have a run-in period of 48 h with standardized
treatment before beginning intake of AF egg yolk drinks (2 g,
4 times daily for 14 days) or placebo treatment.

Antisecretory factor

In this study, spray-dried egg powder was used (AS Faktor
AB. Stockholm, Sweden). The antisecretory activity of the
egg yolk was tested in the rat ligated ileal loop assay, as
described in detail previously (18). The antisecretory activity
displayed by the control egg yolk was found to be non-
significant (i.e. <0.5 AF units tested in a 1:10 dilution), while
the AF egg yoik presented significant AF values, i.e. between
1.0and 1.5 AF units, when tested in a dilution of 10°. The egg
yolk dnnks were prepared by dissolution of 2 g egg powder in
10 mL of orange juice before intake.

Histology

Rectal mucosal biopsies from the mid-posterior portion of
the rectumn were 1aken at admittance and at the first outward
visit. The biopsies were immersed in 4% paraformaldehyde,
frozen in liquid nitrogen and later cryosectioned (6 pm). For
histological examination, the sections were stained with
haematoxylin (hix)/eosin and Periodic acid schiff (PAS)Y
hix. Further sections were used for immunohistochemical
staining of inflammatory markers. Monoclonal antibodies
against ICAM-[ (CD54, normally expressed on endothelial
cells in small blood vessels), VCAM-1 {CD106, expressed on
endothelial cells and inflammatory cells) and human neutrg-
phil defensins {(a marker of neutrophil ceils). All antibodies
were received from Novocastra Laboratories, Manchester,
UK. The PAP procedure was used for visualization of the
immunoreactions.

The sections were evaluated blindly by two examiners. By
comparing the first and second biopsies from each patient. the
cffect of the treatment was ranked as no effect. moderate
effect or good effect. The ranking was based on the staws of
the surface and crypt epithelium, the relative number of PAS-
positive goblet cells, the refauve number of inflammatory
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Fig. 1. Example of rectal biopsies from an AF-treated patieat at
admission and outward visit 1. Left panel: at admission. Right panel:
aL outward visit 1 (2-4 weeks). A, B, PAS suained 6-um sections. C,
D. Immunohistochemical staining {PAP/DAB) for [CAM-1 sections.
ICAM-1 expression brown, nuclei counterstaining with haematoxy-
lin (htxYeosin. E. F. Immunohistochemical staining (PAP/DAB) for
VCAM-1 sections. VCAM-I expression brown, nuclei counter-
staining with htx. G, H. Immunchistochemical staining (PAP/DAB)
for defensin sections. Defensin expression brown, nuclei counier-
staining with hix. ’

Before
treatment

cells and the relative intensity of the staimning for ICAM and
VCAM. Furthermore, the relative number of neutrophils,
using the staining for defensins, and the relative number of
eosinophils. using htx/eosin staining, was ranked semiguanti-
tatively as none. few or many.

Stool and blood samples
The daily weight of feces was measured beginning at
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midnight on the day of admittance. Blood samples for routine
analyses were taken at regular intervals.

Statistical analyses

All data arc presenied as median throughout the study.
except stool weight, which is presented as mean. All
statistical analyses were performed using the Wilcoxon
signed-rank test. A level of P < 0.05 or less was considered
sigmficant.

Results

No staustical differences between the patient groups were
found concerning age or sex distmibution or the length of
hospitalization time. At the time of inclusion, both patient
groups demonstrated the same values for blood sample
parameters along with an equal histology outcome of rectal
biopsies. Furthermore, the frequency of colectomy was equal
in both groups. Statistical comparisons between the groups
were impossible 9 days after inclusion because the number of
patients dropped below the limits of statistical analysis.

Since some of the biopsies were too small to allow reliable
evaluation, paired anaiyses could be made on biopsies from 7
patients in the placebo group and LO in the AF group. On
comparing the total effect of the eatments on mucosa
histology, the Mann-Whitney test showed a trend towards a
better effect in the AF group (P =0.129) (Fig. 1). However.
when comparing the change in relative number of neuatro-
philic and eosinophilic granulocytes between the first and
second biopsies there was a significantly larger decrease in
the relative number of these cell types in the AF group than in
the placebo group (P < 0.039 for granulocytes., £ < 0.025 for
eosinophils), indicating an effect of the treatment on the
inflammatory reaction.

The mean weight/stool was equal between the AF-treated
and placebo-treated groups at all times (Fig. 2). Although not
evaluated in this study, we noticed that stool weight/24 h was
considerably higher in the groups of patients who went to

—a—AF treatment —a— placebo treatment
«oome« o AF traatment colectomy = -e= —placebo colactomy

1000
g 800 VA Y _.'
2 ol m- o AL L N
o 3 IR - .
7} -
° 40
=]
@ 2”-%:—-@?—?
0
1 2 3 4 5 [ 7 L 9
days

Fig. 2. Median weighi/stool registered from inclusion w0 day ¢
(A& =AF weatment: W =AF tcatment coleciomy: @ =placebo
weatment;. 4 = placebo colectomy).
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time point

|IAF Ireatment 3 placebo treatment l

Fig. 3. B-ESR (mumvh) during hospital stay and at two outward visits
in AF-treated versus placebo-treated patients (n.s. = non-significant:
*P < 0.05).

colectomy (exclusion criteria, not evaluated in this study)
during the first 7 days. No differences in $-ESR and S-CRP
between the groups were registered throughout the study
(Figs. 3 and 4). In the AF-treated group, however, from the
7th day and onward, ESR was significantly reduced compared
to the inclusion value (Fig. 3). This finding was also evident at
both outward visits. S-CRP significantly decreased in both
* groups during the hospitalization time, but tended to increase
in the group of placebo-treated patients at outward visits (Fig.
4). The group of AF-treated patients showed decreased levels
of S-haptoglobulin (n.s.) and S-Qrosomucoid (P < (.05) in
comparison ¢ the placebo group at the first follow-up visit
{not tested at second outward visit). Serum albumin was equal
and slightly increased (not significant) in both groups. No
other blood sampies (haecmoglobin, leucocyre counts, haptot-
globin and platelets) showed any differences.

Discussion

Patients suffering from acute severe UC require systemic and
local medical treatment in combination with parenteral or

AF treatment n.s. n.a,
Placebo n.s. . * ‘ * na. - ns.

100

5-CRP {mgiL}

time point

| W AF lreatmen:  +placeba reatment |

Fig. 4. S-CRP (mg/L) during hospttal stay and al two outward visits
in AF-treated versus placebo-treated patients (n.s. = non-significant:
*P < (L05).
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enterai nutrition. Today, because of the severe outcome of the
progressive siate of UC, variable forms of immunosuppres-
sive or immunomodulating regimes are also under evaluation.
However, our knowiedge of the natural history of UC
indicates that further approaches are required in handling
this group of patients. Thus, in the present study patients with
acute aitacks of UC received AF or placebo treatment as a
supplement to the conventional pharmacological and nutri-
tional therapy usually performed. The supplementary AF
treatment was given in order to investigate a possible
influence on the histological biopsies along with the routine
laboratory parameters, but also to evaluate a possible effect on
the clinical cutcome. Previous studies of patients with chronic
IBD (15), endocrine diarrhoea (22) and diarrhoea due to
intestinal resections (20} have shown variable, but significant
effects on the number of bowel movements after active AF
induction (i.e. oral intake of SPC), but also after passive AF
therapy (i.e. intake of egg yolk drinks). In patients suffering
from IBD, the results of AF treatment with SPC indicated a
positive effect on the extent of inflammation in the Tectal
biopsies (15).

In the present study, a significant effect of AF is clearly
demonstrated in the mucosal biopsies from the routine
histology as well as tn the immunohistochemical staining.
In a previous study we have shown that an increase in AF
activity can be demonstrated in plasma after intake of AF-rich
egg powder, indicating that AF is still active after passage of
the upper gastrointestinal tract. The observed reduction of
mucosal inflammation in the biopsies strongly indicates that
the orally administrated AF protein mediates a significant
anti-inflammatory effect when registered in the intestinal
mucosa.

Concerning patients with acute exacerbation of UC in the
present study, further AF treatment for 2 weeks influenced
neither the frequency of colectemy nor the hospitalization
time. Furthermore. the weight of stool samples did not differ
between the two patient groups. This finding indicates that the
secretory component of acute UC is not affected by the AF
containing egg yolk drinks at the tested dose. However, the
secretory UC component rmught be reduced by AF treatment
in higher doses, or by induction of increased endogenous AF
synthesis via oral intake of SPC.

In the group of AF-treated patients, positive effects were
noticed in some inflammatory blood sample parameters by
demonstrating persistent low levels of B-ESR and.S-CRP
during hospital stay and at both outward visits. Both of these
parameters lend (o increase in the group of placebo-treated
patients. These findings might be correlated to the histological
improvemnents demonstrated by the mucosal biopsies in the
AF-treated group.

The exact biological mechanisms for the effects of AF
action are not known (10. 23). However, in clinical practice
AF appears 10 have 2 dual effect by counteracting diarrhoea as
well as the inflammatory reaction in the intestinal mucosa (15,
19, 21-23). Diarthoea displays a wide and variable aetiology,



and AF therapy appears to be most effective in diarhoea
conditions where the secretory component is prominent, e.g.
diarrhoea due to the endocrine tumours (22). In acute UC, the
diarrhoea is probably secondary to the inflammatory process.
tentatively as a result of the destructed mucosal barrier.
Consequently, the antisecretory effect of AF in the UC
disease should not be expected untl the infAammation
subsides. This hypothesis is supported by the present biopsy
analysis, where the large-bowel mucosa is partially restored.
as a result of the AF therapy. Consequently, it is therefore
likely that the anti-inflammatory effect of AF precedes the
antisecretory effect. A prolonged AF treatment might there-
fore affect other parameters related to the inflammatory
Tesponse.

In conclusion, administration of AF as a supplement to
conventignal pharmacological and nutritional therapy demon-
strated less inflammation in the rectal biopsies of the AF-
treated patients than in the placebo controls. Furthermare, the
inflammatory variables in blood samples were persistently
low and almost normalized at the second outward visit in the
AF group, whereas these variables demonstrated higher
values in the placebo group. Thus, AF tentatively has a

long-lasting and anti-inflammatory effect on intestinal muco-

sal in the acute phase of UC.
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Antisecretory Factor: A Clinical Innovation in Méniére’s Disease?

PER HANNER' EVA JENNISCHE? and STEFAN LANGE?

Fron: the Departmenis of ' Audiology. ~ Anatomy and Cefl Biology and ' Clinical Bacieriology. Sahigrenska University Hospiral, Goteborg

University, Gateborg, Sweden

Haaner P, Jennische E, Luange S. dnvisecretory facior: a clinical inrevaiion im Ménisre's disease? Acta Otolaryngol 2003; 123:

779-780,

A §7-year old woman with severe Méniére’s disease
(MD) was referred to our ENT Department in 2001,
Clinical examination revealed a normal otoneurologi-
cal status, except for a right-beating nystagmus after
headshake, indicating a vestibular disorder. The audio-
gram demonstrated sensorineural hearing loss affect-
ing all frequencies in the right ear. The patient had
initially experienced rotatory vertigo, hearing loss and
tinnitus in her right ear in 1968 when aged 34 vears.
These attacks lasted between 8 h and 3 days and were
frequently accompanied by severe nausea, vomiting
and diarthoea. No form of conventional medicai
treatment, either alone or in different combinations,
was found to counteract the severity of the disease.

As we had previously achieved beneficial clinica)
outcomes for MD using a diet of specially processed
cereals (SPC), a potent stimulator of antisecretory
factor (AF), the patient was given an SPC diet for 2
months (1). However, the SPC therapy affected neither
the frequency nor the duration of her MD attacks, and
her AF plasma activity level remained low. Therefore,
a passive form of AF therapy, i.e. AF in the form of
egg yolk drinks, prepared from eggs with a verified
high content of AF (Salovam®; BioDoc AB, Stock-
holm, Sweden), was offered to the patient five times
daily. Each egg drink consisted of 2 g of freeze-dried
sgg yolk. On Day 18, the patient experienced total and
complete remission. According to the American
Academy of Otolaryngology —Head and Neck Sur-
gery guidelines for MD, the patient’s status changed
on the functional scale from 6 to | (2). After 6 months
of health on a constant regimen of AF-egg drinks, the
patient reduced the dosage and experienced an im-
mediate relapse in terms of severe rotatory vertigo
attacks. A return to the original dosage premptly
produced a ciinical improvement, and the patient was
subsequently free of vertigo attacks, without the need
for other forms of medical treatment. However, the
right-sided hearing toss did not respond to the AF-epg
therapy.

AFs are endogenous proteins with the capacity to
counteract experimental hypersecretion in the small

G Taylor & Francis 2003, 15N 0001-6489

intestines of the rat and pig. AF has been cloned and
sequenced (1). Endogenous stimulation of AF occurs
in response to peroral intake of bacterial toxins,
sugars, aminc acads and SPC. Stimulation of AF
synthesis has proven effective in reducing not only
intestinal hypersecretion, but also intestinal inflamma-
tion, in humans and animals (1). However, some
patients do not respond to SPC intake, and we suggest
that this type of “non-responder” should be offered
passive AF administration in the form of AF-egg
therapy.

Regulatory dysfunction in the cells that control
transport and synthesis of endolymph in the inner ear
may cause what is pathophysiclogically classified as
endolymphatic hydrops (3, 4). Using immunohisto-
chemistry, we found irregular AF Immunoreactivity in
the epithelial cells lining the endolymphatic space of
the human cochlea, in addition to distinet staining of
the neuronal cells of the spiral ganglion. This localiza-
tion suggests an important role for endogenous AF
activity in endolymphatic preduction, circulation and
inner ear pressure. Furthermore, thesc morpholegical
results suggest a regulatory role of endogenous AF in
the development and/or clinical outcome of MD. The
clinical handling of our MD patient represenis a new
type of treatment according to the definitions outlined
in the previous Lance: debate (5). Although proof of
concept requires a randomized controlled study, we
suggest that those MD patients who are classified as
“non-responders” 1o SPC intake may benefit from AF
induction in the form of AF-egg drinks. Moreover, the
development of the AF-egg drink treatment should
result in both clinical efficacy and economic benefits,
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Antisecretory factor counteracts secretory diarrhoea
of endocrine origin

A. LAURENIUS,* B.WANGBERG," S. LANGE,* £. JENNISCHE,® B. K. LUNDGREN,* |. BOSAEUS*

"’Department of Clinical Nutrition, Goteborg University, Goteborg, Sweden, t Departrent of Surgery, Géteborg University, Goteborg,
Sweden, * Department of Clinical Bacteriolagy, Sahigrenska University Hospital Gateborg University, Gotebarg, Sweden, and
$Departrment of Anatomy and Celf Biology, Géteborg University, Gatebarg, Sweden (Correspondence to: I8, Department of Clinica
Nutrition, Sahlgrenska University Hospital. S-413 45 Géteborg, Sweden)

Abstract—Background: Dietary induction of antisecretory factor (AF) can reduce diarrhoea in patients with inflammatory
bowel disease. Patients with neurcendocrine tumours may suffer from diarrhoea with a prominent secretory component.
We studied if AF-therapy could affect this type of diarrhoea.

Methods: Six patients with the midgut carcinoid syndrome and two with metastasizing medullary thyroid carcinoma
{MTC) participated. Effects of intake of AF, in the form of AF-rich egg powder (AF-egg), and induction of endogenous
AF-activity by intake of specially processed cereals (SPCs) were studied. In an initial open part of the study all patients
received AF-egg for 4 weeks, followed by a double-blind crossover period with SPC and control cereals {CCs) for 6
weeks each. Daily number of bowel movements at the end of each treatment period was registered.

Resulfts: Treatment with AF-egq resulted in a decrease of bowel movements in seven patients (P < 0.01). Registrations
of bowel movements from both SPC and CC diet periods were obtained from five patients. The daily number of bowel
movements was lower during the SPC-period compared to the period with CC (P < 0.05). Al patients had low levels of
AF-activity in serum at baseline. During treatment with AF-egg, the mean level increased slightly. AF-activity was higher
(P <0.05) after SPC compared to the CC diet. =~

Conclusions: In a group of patients with endocrine diarrhoea, AF-activity could be induced, and AF-therapy reduced

the number of bowel movements.
© 2003 Elsevier Science Lid. All rights reserved.

Key words: antisecrctory factor; diarrhoea; functicnal
foods; metastatic medullary thyroid carcinoma; midgut
carcinoid syndrome

Introduction

Antisecretory factor (AF) 15 a 41 kDa protein, originally
characterised as a pituitary substance, suppressing
experimental diarrhoea (1, 2). Endogenous AF-activity
can be induced in humans and amimals by a diet with
specially processed cereals (SPCs) (3-3).

Previous studies have shown that SPC can reduce
symptoms in patients with inflammatory bowel disease
{5). In a piot study on patients with reduced small
bowel length after surgical resections AF-induction by
SPC diet was significantly correlated to the length of
remaining small intestine (6, 7). In patients with
moderate intestinul resections, the SPC diet resulted in
an increase in AF-activity and a decrease in the number
ot daily bowel movements. However, in patients with
the most extensive resections there was no significant
AF-induction und no effect on the number of bowel
movements. Thus. clinical results so far indicate thax

SPC may be of value in the treatment of certain cases of
diarthoea. It is therefore of interest to identify which
conditions are responsive to this therapy.

Patients with neurcendocrine tumours may suffer
from diarrhoea (8, 9). The diarrhoea can be severe and
therapy-resistant, persisting even in optimally treated
patients. Since this type of diarrhoea is a significant
clinical problem, and since it is one of the few known
conditions with chronic secretory diarrhoea in adult
humans we found it of interest to study the eITect of AF-
therapy in this group of patients.

The aim was two-fold: firstly, to investigate if AF-
activity could be induced in patients with endocrine
diarrhoea; secondly, if increased AF-activity could be
correlated to reduced diarrhoea.

Two medalities of AF-treatment were studied: (1) Ina
double-blind crossover study on a small number of
patients with advanced midgut carcinoid tumours or
medullary thyroid carcinoma (MTC) the effects of SPC
was compared to that of placebo cereais. (2) Egg yolk
can contain high levels of AF (10) and with specific
breeding conditions eggs with a high content of AF can
be produced. Egg drinks were prepared from egg yolk
with high AF content. and the effect on diarrhoea of
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#" this alimentary treatment with preformed AF was also

tnvestigated.

~Material and methods

Patients

At Sahigrenska University Hospital, about 50 patients
with midgut carcinoid tumours and about 30 patients
with MTC are treated. Fifteen of these complained
of diarrhoea in spite of treatment and were invited
to participate in the study. Exclusion criteria were an
operation within the previous 2 months, ongoing
treatment with antibiotics or intolerance to egg. Eleven
patients were included in the study. Of these, three
patients, two women with midgut carcinoid tumours
and one woman with MTC, could not follow the
protocol and left the study during the second week of
the first diet period.

Eight patients completed the whole study or parts of
the study. Six patients (P1-P6), five women and one
man, had the midgut carcinoid syndrome and two, both
men (P7 and PS§), metastasizing MTC. Mean age was
57+ 14 vyears. Table 1 shows the clinical data and
pharmacological treatment of the patients.

All subjects gave informed censent, and the Human
Ethics Committee of Géteborg University approved the
study design.

Prorocol

Two modes of AF-therapy were studied. Firstly, intake
of AF-enriched egg yolk and secondly, intake of SPC
aiming at inducing endogenous AF-activity.

The study lasted 17 weeks. It consisted of an initial
open part in which all patients received AF-egg drinks,
followed by a double-blind, crossover part with SPC or
control cereals (CCs), respectively.

During the first week, baseline registrations of
frequency of bowel movements and plasma levels of
AF were made. All patients were then treated with AF-
egg drinks for 4 weeks. At the beginning of the fifth
week, the patients were randomised to SPC or CC. The
two kinds of cereals were consumed for 6 weeks each.

The AF-egg drinks and the cereals were given as an
additional treatment and the usual medication of the

Table | Pauent data
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patients was kept unchanged. The egg drinks consisted
of 2 g freeze-dried egg yolk with a high content of AF,
solubilised in 0.25% acetic acid. The antisecretory
activity of the egg yolk was tested in the rat ligated
lleal loop assay as described in detail previously (11).
The freeze-dried egg yolk used in the present study had
high AF-activity (i.e. per 2g, between 1.0 and 1.5 AF-
units, when tested in a dilution of 103).

The initial dose was 2g egg yolk daily, which was
successively increased during 10 days to the final dose of
2g four times daily. All patients received the same
amount of egg yolk, irrespective of body weight.

SPCs, and CCs were produced by BioDoc AB
(Stockholm, Sweden) and analysed as previously de-
scribed (3). SPCs or CCs were given in a final dose of
1 g/kg b.w. divided in four daily doses. The dose was
gradually increased during 2 weeks and the final dose
was given during 4 weeks. The daily volume of cereals
consumed was about [dl.

Compliance was monitored by telephone contact
every second week.

Registration of bowel movements

The patients registered their bowel movements for 1
week during the following four periods: at the start of
the study, during AF-egg treatment and during the last
week of each cereal treatment period. The number of
daily bowel movements as well as the subjective
evaluation of the size and consistency of the faeces
was registered.

Analyses of AF-activity

Analyses of AF-activity in plasma were performed as
previously described (11). Blood samples were drawn
before and after each treatment perted. Previous studies
on man and animal indicates that AF-values of more
than 0.5 AF-units are correlated with a reduction of
diarrhoeal disease (3-3).

Statistics

Data are presented as mean +standard deviation (8D).
Means were compared using Student’s r-test. All
calculations were made in SPSS version  10.0 (SPSS.
Chicago, IL, USA).

Diagnosis Duration (years) Age, sex Intesiinal resection {cm) " Therupy® BMI
P1 carcineid syndrome 15 39, F Small intestine: 150 0. C 19.3
P2 carcinoid syndrome 7 &3, I Small intestine: 175 Colon: 1) O.C L 17.5
P3 carcinold syndrome 5 72.M Smull intestine: 100 Colon: {3 a.C. P 204
P4 carcinoid syndrome 1 76, F Small intestine: 30 o, L P 233
P35 carcinoid syndrome 2 43 F Small intestine; 20 Colon: 10 O 350
P56 carcinoid syndrome 3 47 F Small intestine: 120 Colon: 30 % 0. C 15.2
P7 MTC q 57, M — — 26.2
PY MTC 4 37 M — — 24.6

. ) . . .
O = octreotide. C = codeine. L = loperamide. P = pancreatic enzymes.
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¥ Results

-
Bowel movements

The meun daily number of bowel movements before and
“during the various diet periods is shown in Table 2.

Effects of passive AF-trearment

Complete registrations were obtained from seven
patients. There was a significant decrease in the number
of bowel movements during the treatment period
(P<0.01) (Tables 2 and 3). The treatment with AF-
egg also resulted in an imcrease in the relative number of
formed stools from 14% at the start of the study to 41%
during the last week of egg treatment.

Effects of AF-inducing treatment

Complete registrations from both SPC and CC diet
periods were obtained from five patients. In all these
patients, there was a lower number of daily bowel
movements during the SPC diet period than during
the CC diet. The group difference between SPC and
CC was significant (P <0.05) (Table 3). P4 and P7 were
randomised to SPC the first period, P1, P2 and P8 to
CC. The relative number of formed stools was similar
during both treatment varneties, i.e. around 30%.

AF-analyses

Due to technical problems, a complete anaiysis of AF-
activity in all samples could not be made. All patients
had very low or undetectable levels of AF-activity in
serum at the beginning of the study (Table 4). During
treatment with AF-egg, analysed in six patients, there
was a slight. but statistically significant increase in AF-
activity {Table 5).

In five patients, AF-activity was measured during
SPC-treatment. Of these, four patients reached AF-
levels above 0.5 AF-units, i.e. the blood level which in
previous studies has been correlated to positive effects

Table 2 Mean daily bowel movements during the diet periods

Patient Baseline AF-egg CC SPC
1 26 0.9 23 0.9
2 6.1 49 5.3 4.1
3 8.0 5.4 — 6.1
4 4.7 37 6.7 34
5 5.9 4.6 — —
6 94 S.1 — —
7 — 26 36 3.0
§ 2.3 24 23 1.7

Table 3 Frequency of bowel movements during the diet periods
compared by paired r-test

Test period Meceun+SD n P
Baseline 5.6+2.6 7 <001l
Al-cgy 421424 7

CcC 40+19 3 <{.05
SPC 16113 3
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Table 4 AF-activity (AF-units) during the diet periods

Patient Baseline AF-cpg cC SPC
1 V] 0.3 4.2 —_
2 0.1 0.3 0.8
3 0 0.3 — 6.2
4 0 0.3 02 0.7
3 0 — — —
6 ¢ 0.1 — —
7 0 —_ 0.1 1.0
3 0.t 0.2 0 1.0

Table 3 Mean AF-activity in plasma. during the diet periods
compared by paired -test.

Test period MeanSD n P

Baseline 0.02+0.05 6 < (.01

AF-egg 0.2540.08 6

cC 0.12+0.10 3 <0.05
0.74+0.33 3

SPC

on diarrhoea. In one patient, no AF-induction could be
registered. There was a significant difference (P <0.03)
in AF-activity between the two cereal diets in the three
patients where blood samples were analysed for both
periods (Table 3). .

Discussion

In the present study, the effect of AF in a clinical model
of secretory diarrhoea was investigated. Obviously,
diarrhoea induced by advanced neurcendocrine tu-
mours may have several underlying causes, e.g. hermo-
nal overproduction, malabsorption due to intestinal
resections and bile acid malabsorption. However, the
secretory compoenent is prominent and the condition
was therefore considered a suitable model for a inal
with AF-therapy. Patients with endocrine diarrhoea are
relatively rare and the number of patients available to us
was very limited. The study therefore has the character
of a concept study.

The studied patients were clinically severely ill. They
received extensive pharmacological treatment and the
AF-therapy was given as a supplement. In spite of the
fact that the patients were optimaily medicated. a
significant positive effect of the AF-therapy was
registered in several patients. The clinical effect of the
supplementary AF-therapy varied between individuals.
The number of daily bowel movements was used to
assess treatment effects. Since the study was made on
outpatient basis, registration of faeces volume or weight
could not be performed for practical reasons and the
patients own registrations were used. We believe that
this allows a reliable estimation of intru-individual
effects, although comparisons between individuals are
more difficult to make.

AF-activity was measured with a bioassay (1), Field
studies in animals have shown that an AF-level of 0.5U
15 correluted 1o 4 decrease in diarrhoea (3-3) and un AF-
level above 0.5 was therefore considered significant,
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Two modes of AF-therapy were tested in the present

AF-therapy, then, intake of SPC, inducing endogenous
AF-activity, L.e. active AF-therapy. All patients received
AF-egg and the treatment resulted in a decrease in the
number of bowel movements in all patients. However,
this part of the study was open, and therefore these
results should be confirmed in a controiled study.
Treatment with AF-egg was included in the present
study since a number of patients with diarrhoea due to
intestinal resections had responded favourably to this
treatment (unpublished data). Treatment with AF-egg
was tolerated by all patients. The therapy with cereals
required intake of a comparatively large volume of
cereals and not all of the seriously ill patients were able
to complete this part of the study. Thus, complete
registrations of daily bowel movements and AF-activity
were available for only three patients. All these patients
had a significant AF-induction after SPC and this was
accompanied by a reduced number of daily bowel
movements in these patients.

A previous study has shown that a small intestinal
length of at least 100cm is necessary to induce AF-
activity by dietary means (6). All patients with midgut
carcincid tumours in the present study had been
subjected to intestinal resections but information about
the length of remaining intestine was not available.
However, the residual intestine was obviously 1 most
cases suffictent for AF-induction. The two patients with
MTC, with intact small intestine, reached the highest
AF-levels after SPC. One patient, P3, failed to induce
AF-activity. This could be due to insufficient compli-
ance or to inability of AF-synthesis in this individual for
unknown reasons. However, this patient responded
favourably to the treatment with AF-egg, indicating
that the effector system for AF was functioning.

Passive intake of AF had positive effects on the
number of bowel movements, indicating that AF was
still active after passing the upper gastro-intestinal tract.
This is somewhat surprising, but it is possible that AF 1s
protected from degradation by other substances in the
egg yolk or that AF is activated by proteases in the
upper gastro-intestinal tract. We have shown earlier that
a short, eight-amino acid long peptide is sufficient for
antisecretory effect (12). The retained biological effect of
AF after passing the ntestine is further supported by the
observation that a small, but statistically significant,
increase in AF-activity in blood could be measured after
intake of AF-eggs.

The mechanism of action for AF is not known but the
results of treatment with AF-eggs indicate that AF can
have a locul effect in the intestine, interacting with
receptors andfor binding proteins in the mucosa. This
could explain why positive effects on diarrhoea after
treatment with AF-egg was seen ut considerably lower
svstemic levels of AF than the 0.5 AF-units required for

Submission date; [3 January 2003 Accepied: 4 April 2003

significant effects when endogenous AF-activity is
induced by SPC.

Also, the link between ingestion of SPC and induction
of AF-activity is at present unknown. However, since a
certain length of small intestine appears to be required
for AF-induction, a direct interaction between compo-
nents in the SPC and the intestinal wall could be a
crucial event. The hydrothermal processing of the
cereals is likely to expose epitopes which are not
exposed in CCs and which are possible ligands for
binding sites in the intestinal mucosa.

In conclusion, in patients with endocrine diarrhoea
AF-therapy reduced the number of bowel movements in
most patients. Treatment with AF-cgg was well toler-
ated and may be the most useful form of AF-therapy
in patients with difficulties to ingest large amounts of
cereals. Further studies are necessary to verify the
clinical usefulness of AF-therapy in endocrine secretory
diarrhoea.
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ABSTRACT

Severe forms of Crohn's disease, with patients undergoing repeated surgical intervention, are
known to be associated with high morbidity. We report a case of a 38-year-old patient
suffering from progressive severe, pharmacologically resistant Crohn’s colitis. The patient
was given passive treatment with antisecretory factor in the form of egg yolk drinks, followed
by active endogenous induction of antisecretory factor, through intake of hydrothermally
processed cereals. The clinical, endoscopic, bioc.:hemical at.ld histological cutcome was rapidly

improved.
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Crohn’s disease, inflammatory bowel disease, cereals, antisecretory factor



INTRODUCTION

Qur case study is of a 38-year-old man, resistant to conventional pharmacological treatment,
with long-standing diagnosis of Crohn’s discase. During the past year, the patient’s condition
had severely worsened, with exaggerated weight loss, increasing abdominal pain, and more

than 15 bloody stools per 24 hours.

Antisecretory factor (AF) is a 41 kDal protein evident in TUIETOus human tissues {1). The
protein is well represented in the gastrointestinal tract (2). Even if the exact mechanisms are
not described at present, the physiological action of AF in the gastrointestinal tract is to
regulate the transmembrane fluid, combined with a decrease of the inflammatory reaction in
the mucosal tissue (4-5). A reduced recurrence of clinical signs from colonic inflammatory
diseases has been observed after food-induced simulation of the endogenous synthesis of AF
(2). Vastclinical trials in pigs of different sex and ages, fed with HPCs, have invariably
demonstrated a highly significant decrease of the incidence of diarrhea, correlated to increased
endogenous synthesis of AF (6-7). In pigs however, not only has endogenous AF stimulation
proven beneficial for the cure of diartheal diseases, but passively absorbed AF via milk in
suckling piglets has also been seen to decrease the incidence of diarthea (8). High
concentration of AF in egg yolk is achieved by feeding hens with hydrothermally processed

cereals (HPCs) (3), which makes it suitable for drink administration.

The management and possible importance of this novel approach to treating Crohn’s disease

are discussed.



CASE

A 38-year-old man with a 20-year history of Crohn’s disease, who had previously undergone
colomic surgery (1985 and 1986) followed by an ileocecal resection (1988), attended our
hospital in February 2001 due to a severe deterioration of his condition. The previous surgical
interventions had resulted in a remaining colon length of about 50 ¢m. Over the past few
years, he had been treated with corticosteroids, sulfalazine/5-ASA, metronidazole,
immunosuppression, and imfliximab. For about !.:he past year, the patient had suffered from
abdominal pain, progressive weight loss (25% of his normal weight), and bloody stoals
(>15/d). The laboratory tests confirmed severe disease activity and colonoscopy revealed
devitalized mucosa including the entire remaining large intestine and terminal neo-ileum. On
the ward, initially the patient received total parenteral nutrition and high doses of intravenous

betamethasone with no clinical or laborative improvernents.

At this time, the patient had a Crohn’s Disease Activity Index (CDAI) of >600 (Table). Since
intensive medical treatment failed and the colonoscopy finding had been severe, colectomy
was suggested as a reasonable established alternative.-A fter consideration, the patient asked
for alternative medical treatment. He was offered additional treatment with AF in order to
achieve a reduction in intestinal hypersecretion and inflammatory activity. The patient was
given a diet based on egg yolk drinks (i.e. passive AF administration) in combination with
HPCs (i.e. active AF-inducing) as a complement to the traditional ongoing medication. The
freeze-dried egg yolk with verified high AF activity (2 g dissolved in 6 ml orange juice) was
given four times daily for 14 days. On day 4, finely ground HPCs 0.5 g/'kg body weigh_t
(b.w.)/d were given in addition. The doses of unground HPCs were initiated on day 10 and

slowly increased 1o | g/kg b.w./d. The introduction of HPCs was performed parailel with



termination of the egg yolk drinks and the finely ground HPCs. Normal feeding was
introduced on day 10. A rapid and significant decrease of average daily stools, from >15 to 2—
4 (Figure 1), in conjunction with a recovery of the patient’s general and gastrointestinal well-
being, was recorded in response to the treatment (Figure 2). In 16 weeks, a complete recovery

of patents weight loss and normalization of the patient’s CDAI (<150; Table) were registered.

Today, the patient continues with HPC medication and a sparing use of codeine tablets. The
histological outcome of the colon biopsies demonstrates a remarkable and almost complete

mucosal healing (Figure 3).

e



DISCUSSION

Antisecretory factor is a 43 kDa endogenous protein, capable of inhibiting intestinal secretion
and inflammation. Oral intake of a diet based on HPCs increases endogenous AF synthesis in
mammalians. The exact antisecretory and anti-inflammatory action of AF is not known, but
different mechanisms have been discussed (8). Our patient showed significant clinical
improvement after 3 days of egg yolk administration, parallel to an increase in plasma
concentration of AF. Twenty days after admitta'nc.e, the patient’s clinical condition was stable,
allowing him to leave the hospital. At 35 weeks after introduction of HPC therapy, an

acceptable clinical intestinal recovery had been achieved.

The patient’s poor clinical condition, combined with his long-standing history of disease,
made a spontaneous remission highly unlikely sine medication. In conclusion, the positive
clinical response in our patient suggests a beneficial effect of AF therapy in severe Crohn’s
disease. This treatment may be considered as a complement to conventional medical treatment

in patients with non-responding disease in situations where surgery is unsuitable.
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Table

week AT units CDAI

0 0.1 623
I 0

2 0.6

5 0.9

16 147




Eriksson, figure 1

20

15

-, pa

10

number of stools/24h

A\/\,J'v_/\/\,

0 ¥ r v 1. ¢ 1 T ©r ©rrr r1°rr°r ¥ 1t 1™

LI B S B S SR DI B B e S S B B m ]

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
week



Eriksson, figure 2
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Table legend:

Table I. Antisecretory factor units {(plasma} and Crohn’s Disease Activity Index in plasma

samples, 0-16 weeks.
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Protein AF: Synthesis and .

biclogical effects

Stefan Lange, M.D., PhD, The Institute of Ciinical Bacteriology, University of Gothenburg, Sweden

The Antisecretory Factor (AF) is an endogenously produced peptide that modulates or
regulates the salt and water balance in different membranes of the body. We have
demonstrated that the AF peptide in different experimental systems, mainly in rat,
inhibits cholera induced secretfion. The antisecretory peptide also affects other types of
secretions produced by other types of bacteria. All tissues in e.g. pig produce AF, such
as in the infestines, lung, nose, gall bladder and the balance organs of the ear. The
Swedish Farmers Cooperative, Lantma@nnen, contacted us in 1986 when the use of

anfibiotics in pig feed was banned in Sweden. As a result, the prevalence of dlcrrhoecs

increased. We therefore developed a feed for small pigs that would trigger the
production of AF. This treatment proved to be effective and the decrease in diarrhoea
was correiated to the AF-production. Even the mortality was lowered. Thanks fo these
posifive results in animais we discussed with Stellan Bjrck, M.D., PhD, and Prof. Ingvar
Bosaeus how we should organize the first studies in patients. In the following studies in
patients with short intestines, we were able to see that the bowel movements were
affected when the concentration of AF was increased. An increased AF was only
achieved in patients with short intestines exceeding a length of one meter.

The Antisecretory Factor - the development of
a imodel and initial studies
The Antisecretory Factor (AF) is an endogenously
produced peptide that modulates or reguiates the salt
and water balance in different membranes of the
body. It is a regulative system that | worked on during
my time as a PhD candidate. At first we developed a
model to measure the hypersecretion or the patho-
logical secretion in the intestines. tn this model the
rai is opened, a 10-15 cm long segrnent of the smali
intestine is sectioned and a bacterial toxin is injected,
tn this case cholera toxin. The segment is put back
into the abdomen, the rat is sutured and then we
had to await the time required. Maximal secretion
occured afier 60 minutes to 7 hours, depending on
which toxin that has been used. Itis diffizult to choose
another mode of measuring intestinal secretion, gut
motility and different types of intestinal reactivity to
bacterial toxins etc than conducting in vivo trials, often
in non-sedated animals. In other words we have a
dose-response, where we have a reactivity in the small
intastine depending on the amount of the secretion
releasing agent in question that we have been using.
In our studies we have been using cholera toxin.
Using this toxin means that the intestinal integrity is
unatffected, nothing affecting the morphology. There

is only a pathological salt-water balance that can
cause aloss of very large gquantities of salt and water
during & short period of time. There has been a case
report of a patient who weighed 84 kg. He had, during
a 24 hour period, registered a loss of 46 litres due to

1he.choiem toxm cmcl mblb:ted set:rehcm
could m ﬂther words most cerrmnly uﬁ'

a cholera attack during his service in Vietnam. Con-
sequently there is a very fast and dynamical flux
change that occurs in these membranes when they
are affected pathologically.

These resulis simply shows that the more toxin
we use, the more water we have in the loops. A shitt
of the curve to the right shows less rec epiivity to the
disease in question. The experienced clinician would
say that this is nothing new. Specialists in infactious
diseases and gastroenterologists know, for some 4000



./

’

. years. that those wha survive cholera or some cther
~ violent diarrticeal infection are resistant 2—-4 years
"afterwards. These peonle were forced to take care of
sick or dead people since it was known that they would
nct get iniecied again. Far the experimentalist,
however, the above mentioned results imoty several
rnew aspects since we can now start to show interest
in axamining these rasistance inducing mechanisms
in the body, in this case in rat, and later on in pig.
in order to appreach this probiem we used a pro-
ven form of biclogical system. We immunised a large
graup of rats who were totally immune to cholera and
transferred different types of extract from the im-

"The p:g&" responded effechvel e
'H’I!_S feed ancf in the initial’ muls we: could:
see thaf the pnsrweamng d:urrhoea,_l!wu“

Tﬁ:ﬁ ré&i.nc:huh m du:u-rhoec: was: correlate
: ‘fo; ﬂ'!e AFproduchon

munised group to a virginal group that was very

sensitive to cholera. We could then see which extracts

that could influence the reactivity in the virginal rats,
in other words a transfer from one system, insensitive,
tc a sensitive one; a very simple type of biology.

My collaborator, lvar Lénnroth, M.D., PhD, did all
chemical preparations of the tissues. We transferred
almost everything, from cells to different tissues, from
the muscles to the CNS. We came to the conclusion
that the pituitary gland is a good tissue to work with
since it contains a large dose of what we wanted to
research, namely a substance that is capable of bring-
ing about an antisecretory or an inhibitory reactivity
in the receptor animal.

We exiracted a number of pituitary glands and
separated the mixture after molecuiar weight. Then
we selected the different fractions in order to test
them in the receptor animatl. The whole reactivity was
collected in a span of approximately 60 kilodalton,
as we knew that it was a protein and was to be found
within this span. We refined the system and eventually
discoverad that it was a peptide. We sequenced it and
sent these sequences to Gene Bank. To our great joy,
they affirmed that what we had discovered was a
totally new peptide that had not been described
before.

A totally new peptide

Hereafter we showed that the peptide, in different
axperimental systems, especially in rat, affectad the
chalera toxin and inhibited secretion. It affected the
Campylobacter toxin and Clostridium difficile toxin A,

derived from two bacteria, and Okada acid, which is
the toxin from sea mussels that is very effective in

causing diarrhoea. It could, in other words, most
certainly affect a very general system triggering secre-
tion. The reason for testing all these toxins is that
they provoke secretion biciogically in totaily differant
ways and which have not yet been described in detail.
The antisecretory peptide however, affected all types
of secretions. It affects something basic and phyllo-
genetically very otd in the call, namely a patho-physio-
logical mechanism which probably comes befare
some cyclic nucleotides, befare all types of chemical
reactivity in the cell that have been described to this
date as regards diarrhcea.

We were also able to split around 509 % of the
peptide and retain a smali active fragment of 8-20



amino acids that stili functions as an antisecretory
unit. It is possible to perform this with aimost any
peptide that is biologically regulative in mammals. It
also follows different types of reactivity for petides,
we have a bell-shaped curve, we can get a maximum
and a window in which the concentration operates.

The bon on antibiotics - negative and positive
consegquences

Now back to reality. We were contacted by The Swe-
dish Farmers Supply and Crop Marketing Cooperative,
Lantmannen, in the beginning of 1986 as the use of
antibiotics was prohibited in pig feed. The diarrhoeas
in the pig population started to increase. The pro-
duction units are large and modern and closely

monitored by skilled “biologists”. If an infection -

occurs in this system, large economical values are at
stake. The concentration of mammals is dense from
a biological point of view. We co-operated with Kjell
Martinsson, professor in pig health, and Leif Gérans-

son, Doctor of agricuiture, at the Lantmannen Pig
Research Farm, Sveriges SvinCenter, in Svaldv, The
only thing we knew about pigs at that point was that
lvar Lénnroth and | together with Erik Skadhauge at
Fredriksberg's College of Agriculture had done exactly
the same as in rats, namely a dose-response study
with AF in pigs. Hence, we knew that they were
sensitive to Antisecretory Factor and that it was
produced endogenously. Looking back historically,
how diarrhoeic diseases have been treated, we also
knew that sugar and amino acids had been used. That
is all. In cases of very severe hypersecretion, 2 mild
or very sedating membrane stabilizing substance;
ethandl or opietes, was added depending on the
culture. | therefore tried the sugar alcohol sorbitol
on the rat. | immunized the rat orally, provoked a
secretion with 5,5% sorbitol and it proved much more
efficient than choiera toxin in inducing a production
of Antisecretory Factor. Together with especially Leif
Goransson we produced 2 pig feed where we had
manipulated the amounts of sugar and amino acids
to obtain an optimal concentration of Antisecretory
Factor. The pigs responded efiectively to this feed and
in the initial trials we could see that the post weaning
diarrhoea, PWD, decreased quickly from 50-60% to

10-20%. This reduction in diarrhoea was corredaied
to the AF.production, i.e. the AF.levels were
significantly higher in treated animals. We are now
able to say that the problem with diarrhoea in the pig
population has improved.

We couid also note a growth increase, z daily
weight gain, which is encouraging as we are now star-
ting studies in children. If the pigs have healthy
intestines due to a high production of AF thay will
gain weight significantly more than the controis who
have a ciinical or sub-clinical diarrhoea. In some child.
ren we have also seen this; not in a double-blind,
controlied study, but in anecdotal cases we have
noted this when the diarrhoeas have been reduced.
The growth increase in these children with 2 redu-ed
fltow can be changed in a short time. Marie Krantz,
M.D., PhD, at the Sahlgrenska Hospital and Prof
Yigael Finkel at the Karolinska Hospital are in charge
of these paediatric investigations.

Also the rmortality in the pig population was
reduced due to their improved intestinal health. All
tissues in pigs produce AF. With immunohisto.
chemistry we can show that it is found in the
intestines, in lymphocyte cells that morphologists
are in the process of mapping. It is also located in
the lung, shown using both in sity hybridisation and
immunohistochemistry. AF is atso found in the pig's
nose, gall bladder and the balance organs of the
ear.

The first studies in patients

Thanks fo the positive results in pigs, we discussad
with Stellan Bjérck, M.D., PhD, and Prof. Ingvar
Bosasus how we shouid organize the first study in
patients. We were our own first patients. We received
pig feed from Svaldv from which we baked roils and
made muesli. The manufacturing process is com-
plicated. After having eaten the pig feed for up to
four weeks, middle-aged doctors, PhD candidates
and other co-workers ali had a significant and sus-
iainable increase in AF, Thereafter Ingvar Bosasus
wanted to test this on patients with short intestines,
this being his speciality, and as these patients nor-
mally have high secretions. The first attempts
showed no correlation whatsoever. But when we
analysed the system more in detail we got a cor-
relation in some patients. The bowel movements
decrezsed when the AF-concentration increased as
aresult of the treatment with these cereals. We could
not understand this fully since we also had some
nonsense results. We discussed with Steilan and Ing-
var how to interpret this. The lenght of the intestines
probably have to exceed approximately 1 meter,
which possibly is correlated to a certain ability to
respond to the cereals with 3 resulting increase in
AF and a reduced secretion. We are now continuing
the measurements on Prof. Bosaeus's patients.
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Figure 1. Patients treated with specially processed cereals {SPC) had significontly higher AF-levels in plesma than the placebo group.
SPC-treated patients also had a significantty better intestinal function.

a drastic accumulation of AF is cytoplasmatically dis-
solved in the epithelial cells of the intestine. When
looking at biopsies, it is clearly visible for the eye that
something has happened from the start uniil the end
of the trial.

Different prerequisites in different parts

of the intestine .

What are the prerequisites when we have to deal with
patients whose intestines have been removed for one

reason or another. Jf we siart with the jejunum we
know that it absorbs nearly all fat, carbohydrates and
proteins from a meal. The proximal jejunum also
absorbs iron, caicium and magnesium. The ileurn has

the same pattern of absorption as the jejunum, why
the jejunum can be removed and its function can be
taken over by the ileum. In the ileum there are two
specific transport systems, partly for the biliary salts
and partly ior B12. The ileum also has 2 considera-
bly higher adaptive ability than jejunum, so if one
should be affected by something it should preferably
be in the jejunal tract. In the ileocaecal region we
know that it works as a unit regulating the gastric
emptying and transit through the small intestine. We
have also an important brake mechanism in the dis-
tal ileum which is called the ileal brake. When we are
forced to remove the ileocaecal region we know that
we accelerate gastric emptying, see a faster passage
through the small intestine and get a proliferation of
colon bacteria in the distal iteum. The cofon is mest
important for the water absorption and the electreiytic
absorption and the cclon has a large extra and re-
serve capacily for absorption. It has been shown
experimentally that the right part of the colon,
caecum, is able to absorb up to 5 litres of liquid daily.

After a partial ileccolic resection. the diarrhoeal
valume is dependant on how much oi the colon that
has been removed and not so much of the ileal length.



Specially processad cereals -
a freaiment aiternative for
certain surgical patients

Stellan Bjérek. M.D., PhD. Tﬂe surgical Department, Sahlgrenska University Hospital, Méincat, Sweden

We have conducted a randomised double-blind study in patients with ulcerative colitis

and Crohn’s disease. In the treatment group who received the specially processed
cereals {SPC) as a supplement to their ordinary food, the amount of AF in plasma is
drastically’ increased, and the increased levels are sustained, whereas nothing happens
in the placebo group. The patients recorded their intestinal function in q diary and
patients on the SPC treatment had a significantly better intestinal function. Intestinai
biopsies also show that these patients will have a pronounced accumulation of AF in

the epithelial cells of the intestines. These positive resuits have implied that we now
initiate the treatment with AF to more patients who undergo operation in the alimentary
canal and where we know by experience that the result will lead to an insufficient
intestinal function. We start the treatment very early, sometimes already the first day,
by giving eggs with a high concentration of Antisecretory Factor, AF (Salovum) dissolved

in ordinary juice. This is a way of giving very high amounts of AF directly to the

intestines without having the body producing it first. Most of the time we can then stop

giving the egg powder and change to @ maintenance dose of cereals. We believe the

mode of action to be that the net absorption is increased by inhibition of the secretion.

Moreover, there is no doubt that AF has very pronounced anti-inflammatory effects.

Positive resultfs in ulcerative colitis and

Crohn’s disease ‘

The first study that we performed was mainly in
patients with ulcerative colitis but also with Crohn’s
disease. They all had an insufficient intestinal function
and consaquentty visited the bathroom often. They
were however not in a difficult, active phase of their
disease, but they nad a chronic insufficient intestinal
function. We randomised patients to a speciaily
processed diet or a placebo diet that they were
instructed to eat every day during 1 month. The logis-
tics worked very well and patients were eager to enroll
in the study. 26 patients were given the speciaily
‘processed diet and 24 patients received the placebo
diet. Normaliy people have no measureable levels of
AF, but upon receiving a specially processed diet
like this in addition to regular food, the level of AF
in plasma increases drastically, whereas nothing
happens in the placebo group. Two months later these
levels are still sustained in the AF-treated patients
(figure 1). The patients kept diaries of their intestinal
function and also stated their final result. The im-

provement in intestinal function is ciearly significant
In the group who had received the specially proces-
sed diet and who furthermore had high AF-levels in
their blood. We also observed a large number of other
factors, e.g. rectal biopsies. Among them, the only

significant change was found in the group with the
most pronounced inflammatory changes of the
mucosa. In this group as in the active group we had
significant changes as regards the histology. We
locked at various blood factors, such as CRP,
cholesterol, triglycerides, HDL-cholesterol, but no
significant changes were seen. After eating this diet
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f we remove the colon, approximately 100 cm of
.ejuncileum is required not to develop a short bowel
syndrome. In order to trigger AF-production in the body
approximately one metre of small intestine is required.
" Everytime we have to remove parts of the intes-
tine the intestinal adaptation takes place. This is a
process that takes a certain number of months. Nar-
mally it takes three moenths to restore most of the
function. This happens thraugh extension and dilation
af the remaining intestinal part. The villus height is
also increased in the mucosa and with this the
number of enterocytes, who will be high and cylindric,
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-7 inhibition of the se

is also elevated. It is necassary to have food in the
gut endothelium to trigger the system, and that the
gall, pancreatic juice and also gastraintestinal hor-
mones are presant.

Treatment suggestion and mode of action

My colleagues and | at Sahlgranska Hospitai /Main-
dal have now initiated treatment with AF to all patients
undergoing operation in the alimentary canal and
where we know by experienca that the result will be
an insufficient intestinal function. We start the
treatment very 2arly, sometimes already the firstday,
by giving eggs with a high concentration of Anti-
secretory Factor, AF (Salovum) dissclved in ardinary
juice, given orally or by probe. The mechanism is that
if you give specially processed cereals to hens, they
will lay eggs whose yolk contains very high amounts
of AF. This will then be a way of giving AF directly to
the intestines without having the body producing it
first. However, we want the patient’s bady to start an
endogenous AF-production as soon as possible and
we initiate that by giving the patients the specially
processed cereals orally, |t takes about 10 days uatil
we have maximal AF-levels with a stimulation of the
endogenous production. Most often we can then stop
giving the 2gg powder and change to a maintenance
dase of cereals.

We believe the mode of action to be a net ab-
sorption increased by inhibition of the secretion. We
know that there must be a balance between them.
When there is a loss of less than one metre of distal
smalt intastine we know that the patients are affected
by secretion in the coion causad by biliary salts. it is
probable that we inhibit that secretion with the high
level of AF. When there is a loss of mcre than one
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metre this will result in fatty acids in the coion that
will start its own secretion. We believe that AF also
has an inhibitory effect on this. Morecover, there is no
doubt that AF has very pronounced anti-inflammatory
effects.

Question: The Magiform product range is recom-
mended fo more or less all patients suffering from
gastroenterclogical problems. What happens to those
not having an increasad secretion?

Answer: The individual who has a normal intestinal
function can nearly have a teeling of constipation if -
he or she eats the amount of cereals that we recom-
mend in order to trigger the system maximally., The
IBS patients have a very much disturbed motility as
acause and my experienca is that many of them may
worsen, the abdemen nurt mare, they experince mors
flatulence. The patients suitable for this treatment
are those who have diarrhoea. IBS with diarrhicea is
an ideal patient.



Anﬁsecretory proteins — a new

therapy in IBD

Stefan Lange, M.D., PhD, The Institute of Clinical Bacteriology, University of Gothenburg, Sweden

Our double-blind study with eggs with a high concentration of Antisecrefory Factor, AF
(Salovum) in patients with severe relapses of uicerative colitis shows that we had an
effect mainly on the inflammatory parameters compared to the patients that were given
the placebo egg powder. These differences are now being investigated.

Uicerative coiitis

| will present the result from Anders Eriksson's, M.D.,
PhD, and our study on the AF egg powder (Salovurn)
in patients with ulcerative colitis with severe relapses.
The patients are on total parenieral nutrition, TPN.
22 patients participated in this study, 10 of them
received eggs with a high concentration of AF 12
paiients were given a placebo egg powder.

More on the mode of action’

Cansidering to the mode of action, we discussed
which set of patients to choose. We evaluated that
AF egg powder (Salovum) had a dramatic effect in
Crohn’s disease. We are now conducting very direct
invesiigations on the peptide mechanism on diffe-
rent ceftular and reactivity patterns in vitro ang we
intend to transpose them to in vivo. We can say that
we have good trial assays to shed light upon the
enteric nervous system, the brain-gut axis. We know
that it affects the ion channels and has an anti-inflam-

matory effect. We are now focusing on which type of
inhibition that it has and if it affects the vascular per-
meability.

The result of our double-blind study on ulcerative
colitis came surprisingly late as regards the effect on
the disease. We are now mvestigating the differences

: _'_'t‘_he_:i:bn'_cﬁdniieljs' :
fammatory -

between the treatment groups, i.e. in the patients
who received the egg powder with a high concent-
ration of AF compared to the patients on the placebo
egE powder,



Tremmem with sr

processed cerea?s {(SPC) in

severe Mb Crohn

Morteza Shafazand, M.D., Department of Medicine, the Section of Gastmenterology,
Sanlgrenska University Hospital/Ostra Hospital, Sweden

We had tried all treatment possible, including infliximab, cortison, 5-ASA and TPN, in a
patient with a 20-year past history of a severe Morbus Crohn. He got worse and relapsed
with up to 15 bloodstained diarrhoeas daily and he experienced fever and stomach pain.
His stafe deteriorated. Only surgery remained as a last alternative, but he refused, as he
did not want to lose more intestine. He kept asking us if there was something else he
couid try, so we told him about Antisecretory Factor and he. definitely wanted to try it. We
initiated the treatment with eggs with a high concentration of Antisecretory Factor, AF
{Salovum), which resulted in a reduction of his diarrhoea already after two days. After 12
days he had no diarrhoea at all. His fever disappeared, as well as the abdominal pain,
and he felt a lot better. We noted an effect on the laboratory parameters and the in-

flammatory parameters were improved as well. We removed the TPN and he could be

discharged with a total length of hospital stay of three weeks. Bearing in mind his severe
condition and all other facts, including the failure of conventional treatment, we believe
that it is AF that has had effect in his case and that it is an effective additionat treatment.

Tregtment with Salovum and SPC in severe
Crohn’s disegse

t will teil you about a case report of a patient suffering
from Crohn's disease where we have used this new
treatment aiternative. The case is about a 38-year old
man with a 20-year past history of severe Morbus
Crohn. He underwent two surgical operations, 1984
and 1986, with resection of parts of the colon, and
about 60 cm of his large intestine remained. In 1988
his distal ileumn was affected and he was operated. He
had also been having problems with perianal fistulas.
His disease had clearly progressed the last year before
we initiated this treatment. He had an activity more or
less all the time and we had to give him quite high
doses of cortisone. He lost 25% of his habitual weight.
Unfortunately he did not tolerate immunosuppresive
reatment with Imurel and Puri-nethal. He experienced
side effects from the pancreas and the liver, and gene.
ral arthralgia. When we suggested alternative immuno-
suppresive treatment he declined since he and his wife
had a sirong desire to becorme parents. The treatrment
with immunomodulation, infiiximab, gave no positive
r2sults on his intestine. His state worsened, ne gat a
relapse with up tc 15 bloadstained diarrhoeas daily,
and he experienced fever and stomach pains. We

quickly arranged a colonoscopy which was extremely
painful for him. The remaining part of the colon’s
tissue was heavily inflamed, almost necrotic. We could
nct even get through with the anastomosis, being so
narrow due to the swelling. Having a close collabor-

ation with the colorectal surgeons at the Ostra Hospi-
tal. we called on Dr Oresland. He saw no other way -
than removing tha colon followed by a permanent
stoma in his stamach. We initiated the treatment in
the conventional way. The patient received high dosas
of cortisone rectally, 5-ASA, total parenteral nutrition,
antibiotics, with the resuit that he only detericratad.
Only surgery remained as an aiternative but the pa-
tient did not want to lgse mare of the colon. He keot
asking us if there was nothing else to be done. At this



stage we informed him about the AF and he insisted
on testing it.

We have already stated that AF most certainly
affects the secretion and inflammation in a postive
way. It has also resulted in a clinical improvement.
Today AF exists in two forms, a spray dried egg
powder, Salovum, that can be administered in a pas-
sive way or by stimulation of the patient's endogenous
production of AF with specially processed cereals
(SPC). We started giving the patient the powder form,
with an overlapping treatment from day 5 when we
gave him specially processed cereals. The only rea-
son for giving him fine pressed cereals at first was
that we were afraid that ordinary SPC would get stuck
in his anastomosis. From day 8 he received regular
specially processed cereals. Up to this day he is on
this diet. At an early stage, already after 48 hours,
we noted a re-duction in diarrhoeas. After 12 days
they had stopped completely. He had loose defae-
cation a couple of times but no blood. His fever and
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abdorninal pain disappeared and he felt much bet-
ier. We saw the effect on the laboratory parameters
and the inflammatory parameters improved as wel!
We removed the TPN and he could be discharged after
three weeks length of hospital stay.

Figure 2 illustrates the effect of this treatment
on his frequencies of diarrhosas during different
weeks; a fast reduction of his intestinal secretion and
a sustained effect the remaining weeks.

On a VAS scale the patient registered how he felt
about his intestinal function and general condition
and we could see a ciear improvermnent. Three months
after initiation of the treatment he had regained his
25% weight reduction and was back to his normal
weight. He had personally stopped to take all the
medication that he had received over the years. We

'_hree months crfter mmahon of the treaime t ;"
he had regained his 25% weight reductconf

H nnd was buck fo has normul weaghi. He had

performed a colonoscopy on him and this time there
was no pain involved and it was the same colono-
scopist who performed the procedure. There was no
problem to get through the anastomesis and the small
intestine looked fine. The colon was aimost totaliy
recovered, there was a slight tendency of cedema
and a slight redness. Even the CDAI was lower, 150
compared to over 600 when he was admitted.

What remains today is that the patient still suf-
fers from intermittent fever tops and arthraigia of
unknown nature. We have taken systemic samples
but have not found anything. He has been referred
to 2 rheurmnatologist. He also has intermittent ab-
dominal pain but we can not with certainty relate
this to his intestine. The colonoscopy revealed that
no obstruction existed, nothing that could explain
his discomfort.

AF-powder and specially processed cereals is
an effective additional freatment
Which conclusion can be drawn from the actual case?
Bearing in mind his severe condition, the progres-
sion the last year and the acute relapse on top of
this, where all customary treatment failed, foltowed
by the rapid effect of the AF powder and the specially
processed cereats which reversed his severe medical
state, we can not interpret it in any other way than
that AF has had effect in his case. Most certainty AF
is an effective additional treatment.

We believe that it is wise to try this new treatment
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Figure 2. Initiation of treatment with Salovum and SPC dramaticaily decreased the diarrhoeic frequency from daoy 2. After 12 days
the diarrhoeas had stopped completely and the good effect has been sustained.

on patients who, in one way ar anather, are refractory
to customary freatment,

Question from the chairman: Can it be that
the bacteriai ilorais changed in some way so there is
a secondary effect not related to Antisecretory Factor?

Answer: No, we do not believe that. | can telf you
that we had a couple of identical cases at the Ostra
Hospital with the same clinical symptoems and where
ordinary treatment failed. We treated them with the
same AF products and they are feeling very well.

Question from the chairman: When hearing -

these patient case stories one nearly gets the feeling
that the anti-inflammatory affect is primary and the
reduced sacretion is secondary. But looking at the
Factor per se one believes that antisecretion is primary.

Answer: There is obviously an effect on both para-
meters. His intesiinal secretion was heavily reducad
and we also notad an effect on the laboratory para-
metears and the inflammation, but which of them
being most important is difficult to say with certainty.
We xnow that it affects both sarameters,

Quesiion from the chairman: Have you tried
to remove these specially processed cereals from this
patient? Have you not dared te da it?

Answer: The patient declined. He does not want us
to remove the AF produc:s. The same acplies for the
other patients. On the other hand, he receives no
other medication.

v

Question: The two other cases at the Ostra Hospi-
tal that you were talking about, do you continue with
the immunosuppressive treatment?

Answer: Yes, but cne of them has stopped all his
medication as far as [ know.

Question: When you initiate AF treatment, do you
continue with crdinary treatment and add this?

Answer: In this dramatic case the patienf received
ordinary intensive treatment and then we added the
AF products. It was the same in the other twg cases.
But it is noteworthy that we started with erdinary
treatment, but without effac,

Question from the chairman: We now hope that
you will cantinue with controlled randomised clinical
studies.

Answer: In addition io the already conducted
studies, more studies will be initiated.
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To: The Chairman 31.12.2003
ERC, ICDDR.B
Dhaka.

Dirn"

From: Prof I. Ashraful Haq
Department of Microbiology, BIRDEM

Ref.: Comments on the protocol entitled “Efficacy of Salovum egg powder containing
antisecretory factor {AF)} in the treatment of severe cholera in adult ”

The above protocol intends to investigate the effects of Salovum, a freez dried egg yolk powder,
and rich in antisecretory factor on the duration of diarrhoea and volume of stool in cholera. It
will also assess the safety, acceptability and compliance of the egg yolk powder. It is not clear
from the protocol who the manufacturer of Salovum is. I assume that it is manufactured by e
Nowvartis Consumer Health, Switzerland or BioDoc AB, Stockholm, Sweden. It should be clearly
mentioned in the protocol.

It will be an open randomized clinical trial consisting of 40 adult male volunteers with severe
cholera. The age range will be 15 to 55 years, All patients will be admitted in ICDDR.B Dhaka
hospital. The participants will be equally distributed into two groups. Both groups will receive
standard treatment for cholera. But the test group will be given 4 g of AF rich egg yolk powder
(Salovum) every 2 hours in first 24 hours and thereafter 4 hourly up to 72 hrs. The dose has been
arbitrarily selected based on the previous studies on IBD where dose used was 4 g 4 hourly for 14
days.

PI has mentioned that the product is sold in the stores/pharmacy in Sweden and is classified as a
food for special medical purpose by the Swedish National Food Administration. There is no
limitation for its use by the authority and according to the PI there is no side effects reported so
far. However, documents in English language regarding its use in human should be furnished
from the manufacturer and Swedish National Food Admuinistration authority.

It may also be mentioned here that PT has not mentioned the concentration of AF in the egg yolk
preparation. It is important to know the concentration for optimization and standardization of the
dose. It may be mentioned here that the control group will not receive any placebo. It will be
good if normal egg yolk preparation of same amount is given as placebo to the control group. Egg
yolk contains many ingredients, which may have effect on the secretory status of the intestine.

Stools will be collected and tested for V. cholerae and other enteropathogens. A total of 10 ml
venous blood will be collected of which 5 ml at the time of enrolment and 5 ml at the end of the
resolution of diarrhoea (that is at 72 hrs). Though 10 ml amount is mentioned in the consent
form, in the methodology section it is written that only 5 ml blood will be taken at the time of
enrollment,

In page 15, it has been mentioned that any serious adverse events occurring in subjects receiving
the egg product must be reported. Also, PI has mentioned that any adverse events that may occur
even after 4 weeks must be reported if relationship to the product is suspected. But how these
patients would be followed up to 4 weeks and later has not been elaborated in the protocol.

The Bengali consent form is not in conformity with the English version. Also, there are scopes for
improving the language of the Bangla consent form.



In the face sheet, the item 2(a and (c) may be marked ‘yes” instead of ‘no’.
Recommendations

Overall, the protocol is well written. The protocol may be approved subject to the incorporation
of the above observations.
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