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Evaluation of hyperimmune bovine colostrum in the treatment
of (a) rotavirus diarrhoea in infants and {b) Shigelia
disease in children

Principal investigators: Dr. Saul Tzipori
Dr. D. Mahalanabis
Dr. R. Eeckels

Co-Investigators: Dr. Hasan Ashraf
Dr. Amal Mitra
A&B. INTRODUCTION
1. Objectives, rationale and Specific Aims’

General Objectives

———— —— . ke s o

To evaluate the therapeutic efficacy of a
hyperimmune bovine colostrum (HBC} product
gpecifically prepared to contain very high titres
of antibody against the offending pathogen.

The product will be evaluated in two parts i.e.
controlled clinical trial A} in infants with proven
rotavirus diarrhoea and B} in children with bloocdy

diarrhoea due to shigella species.

Raticnale

1. Trial of HBC in rotavirus diarrhoea
- Rotavirus is an important cause of severe
diarrhoeaa in infants and small chiidren., often

requiring hospitalisation;

RECEIVED 3 1 MAY 2005
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- Existing treatment of rotavirus diarrhcea
includes a) replacement of fluid and electrolyte
loss due to diarrhoea and vomiting, mainlv with
oral rehydration therapy {ORT), and b) appropriate
feeding during and after diarrhoea to minimise

nutritional consequences;

- ORT deces not reduce the severity and duration
of diarrhoea and therefore, demand for useless and

often harmful drugs is very high;

=~ Results of clinical trials with various
antidiarrhoea drugs have been disappointing; it is
therefore important to evaluate new approaches to

develop antidiarrhoes medicines;

- Use of hyperimmune bovine colostrum is an
immunological approach to treat enteric infections
with a colostrum containing a very high titre of
antibodies against the pathogen; similar
preparations have been successfully used to treat
intractable diarrhoea due to cryptosperidiosis in

an immunocompromised patient.

na

SN L Ly ey

1w

wunT T e

LYt O il e ST A TUE L X S
_TT A TR e

AL L e,
PN EE
e .

1.

oy

ey

= =
B U

L e 2 A3

——:-‘...

=
|y
Pt et

l'u--..q__,_._ v

et TS T L

—



ICDDR.B LIBRARY
DHAKA 1212

- Bovine colostrum is a highly nittritious food

product and should have no side effects.

2. Trial of HBC in Shigellosis:

- In developing countries and particularly in
Bangladesh shigellosis is a leading cause of
morbidity and mortality in children. It has been
estimated that approximately 0.7 to 0.8 million
deaths occur in children under 5 from dysentery

each year in the developing countries.

- Antibiotics are the cornerstone of treatment for
shigellosis, Eradication of these invasjive
organisms shortens the clinical illness

substantially.

- Rapid emergence of resistance of Shigella
species against antibiotics is a serious and
unsoived problem. It is therefore a high priority

to evaluate novel approaches to treat shigellosis.

- HBC containing very high titres of antibody

against Shigella dvs.1 and Shigella Flex, if found

[

effective should be a valuable therapeutic agent

P T N T I
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with no side effects, Furthermore, these organisms

are not likely to develop resistance against HBC.

Specific Aims

1. To determine whether hyperimmune bovine
colostrum with a high titre of antibody against 4
serotypes of human rotavirus antigeng {HBC-3)
reduces the severity and duration of rotav1rus
diarrhoea in infants and chlldren aged & monmths to

2 vears {Part A of the vLudy)

2. ' To determine whether hyperimmune bovine
colostrum with a high titre of antibody against

antidens of two major Shigellae species i.e.

Shigella dvs.1 and Shigella Flexneri {HBC-S) reduces
_—‘n———*________

the severity and duration of disease ip children

aged 1 vear to 7 Years suffering from acute

shigellosis due to Shigella dvs,1 and Shigella

Flexneri,

Background
Human bovine colostrum was used successfully as an
antimicrobial agent on human volunteers challenged

with enterotoxigenic E.coli; the aim of the study



was to evaluate such an approach for providing
prophviaxis for travellers diarrhoea {l). It was
also demonstrated to be an effective treatment
against persistent diarrhoea due to
cryptosporideosis in immune deficient individuals
{2,3). Animal studies suggest that orally
administered virus neutralizing milk and blood
serum provides local passive immune protection

against experimental rotavirus infection {4,5,6).

Favourable results were also obtained in treating
rotavirus infection in human and animals using
colostral and human blood serum antibodies

administered orally (7-12).

The use of HBC is an attractive option in the
management of enteric infections agaipst which
there is no specific treatment e.g. rotaviruses.
HBC is also particularly relevant to the treatment
of shigellosis in which the only effective
treatment is antimicrobial agents. As stated
earlier rapid emergence of resistance of shigella
species against antibiotics is a serious and

unsolved problem.

Colostrum is available in large quantities in high
pilk vielding cows. Colostrum is not used for

human consumption and can be made available for



this Purpose fairly cheaply once a gystep has been
establisheqd for jtg production'and Processing, The
HBC mav pe used for treatment either ag whole mj]j
Or as separategd and freeze-dried immunoglobulin or
as whey. The Rajor immunoglobulin isotype of
bovipe cholostrunp is IgG 1, followed IgG 2, 124 and
Igm. Unlike monogastric Dammals jip which Iga plays
& major role, ip Fuminantg IgG 1 Provides the
Principle lactogenic immunity to the new born
which, like Iz4, is Somewhat resistant tgq acid and

Proteolytie enzymes.

Production of HEC

The method of Producing hyperimmune bovine

for contro],



Viral antigen {titre 10 ) was mixed with a equal
volume of fryend’s incomplete adjuvant {totg)
volume 8 pJ) which wag given barenterally followed
two weeks later by intramamary infusion of the same
Preparation via the teat canal. 4 third injection
Was given two weeks later {4-g Weeks prior to
calving) in. the Same site ag the first injection.
After calving the colostrum wasg collected during
the first two days which Yielded 15 to

20 litres of antibody-rich colestrunp per cow,
Colostrum was collected for the first twg days
only. It wag then frozen at -ZOOC in five litre
containers. Representative samples fgor testing
stepility and amount of specificity of Ig was taken
before freezing each container, The ingredientg
bPresent in bovine colostrum are included ip

Appendix A, The amount and specificity of Ig
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B. Production of HBC against Shigella species:

8]
A mixture of heat killed (60 C over 30 mins) and
formalin killed (0.2%; of lollorganisms {shigella
dysentery or shigella flexneri) were mixed in equél
volume with adjuvant (;otal of 8ml) which was
administered to cows as described for rotavirus.

The procedure for inactivation of bacteria was the

same as that described for cholera vaccine (13).

METHODS OF PROCEDURE
Part A of the Study

Controlled trial of HBC-R ir infants and small children

with rotavirus diarrhoea:

A double blind randomised trial design will be used. The
study patients will be treated according to the standard
treatment routine at ICDDR,B; in addition they will

receive HBC-R. Patients in the control group will be
similarly treated but instead of HBC-R they will receive the
same amount of bovine cholostrum from cows not specifically

immunised with rotavirus antigen.

1. Inclusion criteria:

a. males aged 6 months to 24 months;



[R]

d.

history of acute watery diarrhoea of 3 davs or
less and had 4 or more liquid stools over 21 hours

prior to admission;

positive stool test for rotavirus antigen using a
rapid diagnostic procedure (e.g. latex

agglutination test);

the child has signs of dehydration.

Exclusion Criteria

a.

systemic infection requiring prompt antibiotic
treatment;

clinically apparent severe marasmus or
kwashiorkor;

history of bloody diarrhoes.

Response Variables

Major:
a. Total stool output in g/kg of body weight, from

the time of initiation of treatment with HBC-R

until the end of diarrhoea;

b. Duration of diarrhoea, in hours, after
randomisation;

Secondary:

¢. Stool output, in g/kg/, during the first

24 hours of treatment with HBC-R. -



d. Intake of ORS solution from start of HBC-R

treatment until diarrhoea stops.
€. Vomiting - number and duration during the

treatment with HBC-R.

Sample Size

The present study is largely exploratory {(i.e. HRC
under evaluation, is not the definitive product for
real life use and the results will be used for
further development of the product). We are ohly
interested if the préduct improves diarrhoea duration
and severity, Therefore a one-sided test to detect
improvement should be adequate for this study. In a
group of inf%nts With rotavirug diarrhoea {Sack et
al, The Lancet 1978, vol.II, 280-283) the mean
duration of diarrhoea after admission to the hospital
Was 57 hours ($D=26). For this treatment to be
reduced by at least 30%. To detect a difference of
this magnitude ( =.05, =0.2) the sample size jg 29
in each group i.e. 58 for deviated course or false
positive initial rotavirus diagnosis we increase it by

which brings the sample size to &4 patients.
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5. Randomisation

rotavirus {for methods of breparation see below),
Patients in the control group wil] receive the same
amouﬁt of bovine colostrum (BC) from cows not immunised
with rotavirusg antigen, Cblos?rum breparations wi]) be
aiébensed in indentical containers, 4 Raster
randomisatijon chart wjl] be prepared by an_appropriateiy

trained Person who is not connected wijth the study using

random permuted blocks (to equalise the number of

correspond to the serial number of the patients enrolled

into the study.

6. Patient Recruitment

Infants ang children Presenting at the treatment

less and 4 Or more liquid stools during Previous 23 hours

will be evaluated and if they fulfilj the remaining

11
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inclusion and exclusion criteria will be admitted to the
study. A rapid test for rotavirus (latex agglutination)
antigen will be used %o ascertain its presence within 4 hours
of admission and if positive will be included in the

study. The diagnosis will be confirmed by appropriate

ELISA test.

T. Informed Consent

I[f the patient is found eligible for inclusieon into

the study an informed consent. will be obtained. The
consent form will be administered by one of the
investigators and then will be witnessed by another staff

menber.
8. Case Management

Patients will receive routine care which includes
a) replacement of fluid and electrolytes mainly with
ORT supported by IV. treatment for those who need it;
b} unrestricted breastfeeding of those still breastfed
during rehydration and maintenance therapy, and c)
fermula milk for nonbreastfed infants starting after
initial rehydration period and d)} semisolid and solid
food appropriate for age during maintenance fluid

therapy.

Bovine colostrum will be given as drinks from the

bottle assigned to the study patient, 100ml every 6

12



hours for 3 days starting soon after the patient nas been

assigned to the study.

8, Summary of Procedures

’

On Admission

- stool/rectal swab will be tested for rotavirus
antigen (immediately by rapid method and later on
by ELISA) and cultured for detection of toxigenic
E.coli, ¥.cholerae, C.jejuni and shigeliae
speclies;

- stool sample will be frozen daily for testing for

rota antibodies and antigen.

- blood for microhematocrit, serum, total solids

and electrolytes will be taken (1 ml)

- intake and output neasurements will be

instituted using urine bags and cholera cots.
During course of illness

- Dpatients will be evaluated every 6 hours and
intake/ocutput heasurements will be summariged

from tally sheets;

= patients will be weighed and physical

examination findings will be recorded and time of

13



10.

11.

cezsation of diarrhecea will be noted.

a second blood sample will be taken at 48 hours for

Het, plasma total solids and electrelytes {(1ml}.

Definitions

1. Duration of diarrhoea: the time in hours
from initiation of the study treatment until
passage of the last liquid or semiliquid stool
prior to two formed/soft stools or prior to 12

hours during which no stoocl is passeéd.

2. Stool output: The weight of stool in g/kg of
admission body weight expressed per time period
{e.g. per 24 hours or for the entire duration of

diarrhoea)

3. ORS and plain water intake: The total of

ORS or plain water taken in ml/kg of admission

body weight expressed per time period (e.z2. per

24 hours or for the entire duration of diarrhoea)
Withdrawals from the study

1. ~Non-compliance of the subject, either because

the patient leaves the hospital before the end of

' 14
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13.

the study or because the patient requires

unscheduled treatment for a serious illness.

2. Treatmént of Withdrawalsg during analysis:
Res;lts of all randomised bpatients will he included
in the analysis of the study. Data from patients
withdrawn will be included upto the time of
withdrawal, 4 supplementa] analysis in which such

patients are excluded will alse be made.
Study Schedule

1. Procurement of supplies and standardisation
of methods ang development/testing of data forpg
and recruitment apd training of pPersonnel - 1

month,

2. Conduct of the trial - 12 months

Data Analysis

The study groups will be compared for all the
variables prior to intervention {i.e. initiation
of bovine colostrum), Major outcone variables

will be compared after evaluating their

15
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descriptive statistics for distribution etc. The
gquantitative ohtcome measures will be compared
using Student’s T’ Teét on primary data cor,
after appropriate transformation when indicated,
and also by an eguivalent nonparametric test e.g,

Mann Whitney U test. Dichotomous outcome
9

o

measures will be compared by X test or Fisher’'s

exact test as appropriate.

16
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Part B of the Study

Controlled clinical trial of HBC-S in children aged 1

to 7 years with shigellosis

A double blind randomised trial design will be used.
The study patients will be treated according to the
standard treatment routine at ICDDR,B; in a&&ition
they will receive HBC-S. Patients in the control
group will be similarly treated but, insfead of HBC-S
they will receive the same amount of colostrum from

cows not specifically immunised with shigella antigen.

1. Inclusion criteria:

a. Patients aged 1 to 7 years of either sex with
a a historv of bloody diarrhoea of less than

72 hours duration.

b. Stool microscopy shows more than 20 pus cells

per high power fieid.
5. Exclusion Criteria:

a. Patients who took drugs during current illness
which are potentially effective against Shigella
disease (i.e., Ampicillin, Nalidixic

scid, Pivmecillinam, TMP-SMX);

17
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Patients with additional and obvious systemic

illness {e.g. pneumonia, meningitis);

Severely malnourished patients,

Response Variables

Clinical "cure” rate on day 3; cure being defined
by absence of wWatery diarrhoes and number of
bowel motions equal to or lessg than 4 in

previous 24 hours.

Mean stool frequency on each day of treatment;

Duration of abdominal pain/tenderness by eight-

hourly evaluation;

Sample Size Estimate

a.

Sample size based on clinical "cure" rate on day

3 - Data from a previbus clinical tria} of

nalidixic acigd and ampicill;n in shigellosis

in children showed that on day 3 batients on
ampicillin (to which Shigella species were sensitive)
had mean stoo) frequency of 8.8 with an sD of 6.1, we
expect that an new treatment (ji.e, Nalidixic acid plus
HBC-S} the mean stool freguency wiil be reduced to 4

or less, The calculated sample sgize g detect this



degree of difference with 95% confidence { = 0.05 and
80% power ([ =0.2) would.be 52 patients. Assuming that
70% of the patients will be positive for Shigella
isolates in the stool the sémple size would be 74
patients. With an anticipated drop out rate of 6 per

+

group - the total sample size is 100 patients.
Randomisation

The patients in the study group will receive
hyperimmune bovine colostrum (HBC-$) from cows
imnunised with Shigells antigen from 2 Shigella

sp. (for methods of preparation see below). Patients
in the control group will receive the same amount of
bovine colostrum {BC) from cows not immunised with
Shigeiila antigen. Colostrum preparations will be
dispensed in identical containers. A master

randomisation chart will be prepared by an

appropriately trained person who is not connected with

the study using random pérmuted blocks {to equalise
the number of patients in the two groups after short
intervals}. Bottles containing HBC-R and BC will be
arranged in a sequence that corresponds té the
randomisation chart and serially numbered. The serial
number of the bottles will corréspond té the serial

number of the patients enrolled into the study.

19
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Patient Recruitment

Children presenting at the treatment centre with
a hisl.. v oI blooay diarrnoea of 3 davs or less will
be evaluated and if they fulfill the remaining

inclusion criteria, will be admitted to the study.

Informed Consent

If the patient is found eligible for inclugion into
the study an informed consent wil; be obtained. The
consent form will be administgred by one of the

investigators and then will be witnessed by another

staff member.

Case Management

Patients will receive routine treatment for

similar patients in the hospital which include a)
antibiotic treatment appropriate for shigellosis
patients i.e. Nalidixic acud, b) fluid therapr as
needed, c) appfopriate diet for age. In addition they
will receive bovine colostrum according to the

randomisation schedule described earlier,
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9. Summar; of Procedures

a. On admission

- History and physical examination findings
{including nutritien anthropometry) will be

recorded on a pretested form.

- Stool/rectal swab on admission will be tested

. for Shigella species y C. _Jejuni,

i

f Salmdqelléé, V. Cholerae Aeromonas

jhydrdphila, plessimonas shigellosis, and

i
lrotavirus, and stool microscopy for pus cells
-and parasites; daily stool samples will be
frozen for shiga toxin and antibody

measurements,

- Blood test for microhematocrit, plasma total
solids, electrolytes, WBC total and

differential count.

10. éWithdrawals from the study

‘Non-compliance of the subject, either because the
patient leaves the hospital before the end of the

i

21
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study or because the patient requires unscheduled

treatment for a serious interim illness.

Treatment of withdrawals during analysis:
Results of all randomised patients will be
included in the analysis of the study; data from
patients withdrawn from the study will be

included upto the time of withdrawal; a

supplemental analysis in which such patients are

excluded will also be made.

Study Schedule

Procurement of supplies and standardisation of

methods and development/testing of data forms and

recruitment and training of personnel - 1 month.

Conduct of trial - 18 months

Analysis of data and writing of report - 3 months.



Sub

'
BUDGET SUMMARY
PERSONNEL % Full time Expenditure in

Senior Health

Assistant (1) 100% 4226
Hospital Attendant 100% 2600
(4)
Technician (1) - 30% 1130
Total 7936

OPERATING EXPENSES

- Supplies, chemicals,
glassware, other misc.

items 2600
- Sopall equipment ' . 3000
~ Diapers, urine baés, drugs etc. _ 2000
- Data Management/Analvsis 1000

- Laboratory tests

{(Diagnostic microbioloer, clinicail

chemistry, processing and freezing 100060
samples, serotyping of Rotavirus,

Shigatoxin and its antibody deter-

mination etc.)

- Communication, utilities, printing,
publication, Xeroxing, telex, medical 1000
illustrations, file, file cabinets etc.

Total

[ g3
[22]
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Appendix A

Composition of the Colostrum

Colostrum Normal
Constituents d hr 12hr 24hr milk
Total solids (%) 21,75 20.71 17.09 12.86
Lactose (%) 3.10 3.10 3.10 1.60
AshiZ) .12 1.04 0.9  0.72
Choline (PPM) 370 320 690 130
Protein (%) 11.33 3.60 7.07 3.25
Casein (%) 5.2 5.31 5.2 3.1
Albumin {%) 1.5 1.2 1.0 1.5
Immuncglobulin(mg/ml)38.23 32.22 21.32 -
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THE JOHNS HOPKINS UNIVERSITY
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Department of International Health
Dwisior: of Geographic Medicine

May 2, 1989

Dr. Dilip Mahalanabis
1l CDDR, B

- GPO Box 128

Dhaka 2, Bangladesh

Dear Dilip:

Please find enclosed ny comments on the proposal entitled,

"Evaluation of hyperimmune bovine colostrum in the treatment of (a)
rotavirus diarrhoea in infants and (b) BShigella disease in
children", .

I am sending a copy of my comments by FAX. The original has been
mailed to you.

Good luck with the study.

Sincerely,

MathurdPLSantosham, M.D., M.P.H.
Associdte Professor, International Health
Division of Geographi¢ Medicine

MS:ajr

Encleosure

The Johns Hopkins Univarsity ¢ 415 Norﬁ Woh‘e S?ree? ¢ Eclhnore. Maryﬁcnd 21205
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By: M. Santoshanm

RE: Proposal entitled "Evaluation of hyperimmune
bovine cclostrum in the treatment of (a)
rotavirus diarrhoea in infants and (b) Ehigella
disease in children"

Principal investigators: Dr. Saul Tzipori
Dr, D. Mahalanabis
Dr, R. Eeckels

Co-Investigators: Dr. Hasan Ashraf
Dr. Amal Mitra

This proposal is well written and the hypothesis has been well
defined. The information that c¢an be potentially gained from this
study will provide valuable information for +he treatment of
rotavirus and Shigella infections. I have the following minor
suggestions for amending the protocel +that the principal
investigators may want to consider:

1. Inclusion criteria -- I-would suggest that

, infants with diarrhea of less than two days

duration rather than three days duration should

be included. The reason for this suggestion

is that rotavirus diarrhea often ‘begins to

resolve aftex 48 hours. Therefore, regardless

of the treatment group, infants who have had

diarrhea for more than a 48 hour pericd are

likely to resolve within the nmext 24 hours,

which would reduce the chances of demon-

strating any differences between the two
groups.

2. Sample size calculations - In the sample size
calculations it is assumed that the efficacy
-of the test product in preventing diarrhea will
be similar for the four serotypes of rotavirus.
It is quite likely that protection will be nore
effective for certain serotypes compared to
others. Therefore, they may want to make some
corrections on their sample size calculations
to account for this.

3. Case management: feeding regimen during the
treatment period = Since breastfeeding itself
may reduce the duration of diarrhea, I would
suggest that the randomization should be
stratified for breasztfeeding. It is also
.8tated that food, (semi=-solid and solid food
appropriate for age during maintenance f£luid
therapy) will be given., I would sugges:t that
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the feeding regimen should be Standardizeq in
Some form so that 3331 infantsg that are non=-
breastfed are receiving the Same nutritionaj
and calorie intake “ip order to allow
comparabiljey between the two groups. It ig

5. Page 13 2.¢. Severely malnourisheq Patientg
should be defined, _

¢.  Page 13 3.2.° Response variables - 14 is not
clear why the authors chose "cure" rate on day
three as ap end point. T would be 4yst as
interesting £o know what Percent of infants are
Cured on days one and two, after the treatment
is instituteq,

7. Page 18 3,.. Duration of abdominaz pain/
tenderness is very difficult +o Measure in
infants under twe years of age,

have diarrhea beyond a one week perieq be
handled for analysis? i1 they be considereqd
to be study failures>
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Review of Protocol entitled "Evaluation of hyperimmune bovine
colostrum in the treatment of {(a} rotavirus diarrhoea in
infants and (b) Shigella disease in Children" Investigators:

Drs. Tzipori, Mahalanabis,_Eeckels.

The study plans to see the effect of administration of
specific hyperimmune bovipe colostrum to children with

(duration of diarrhoea less than 3 days and with no prior
treatment) from whom rotavirus or shigellae have been

identified as a novel method of therapy.

The method of production of the hyperimmune bovine
colostrum has been validated previously. The details of

sample size were not available at the time of review,

How a rapid diagnesis of the etiological agent would be
made is not mentioned. Since randomisation is dependent on

the etiology, given the available techniques at Dhaka, there

is likely to be a delay of 24 hours«before the child can be
assigned to a treatment group. This should invalidate the
design of the study as the child would in general have

responded to treatment by then.

It is unlikely that therapy with hyperimmune bovine
Lealde iy

colostrum would have a major public cemtra], However it
Fa’
could contribute significantly to understanding intestinal

impunity if combined with recovery of the pathogens,



preferably from the small intestinal lumen}in the case of
rotavirus and from the stool in the case of Shigellae after
various durations of colostrom therapy to determine whether

these are viable, invasive or infective ijgppropriate in

vitro assays. If this can be done the study will be valuable

in helping us to understand protective mechanisms.

March 17, 1989
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