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SECTION I - RESEARCH PROTOCOL

(1) Title: Effect of Mecillinam in the Treatment of
Shigellosis,

{2) Principal Investigator: Dr. A.K.M. Igbal Kabir.

Co~-Investigator: Dr. Syed Masud Abmed, Dr. M.M. Rahaman,

Mrs. 8. Qudsia Akhtar.

(3) Starting Date: 1.2.1981.,

{(4) Completion Date: 29.2.1982,

(5) Total Direct Cost: $ 21897.

(6) Scientific Pfogram-Head:

This protocol has been approved by the Pathogenesis & Therapy
working group.

' G e
Signature of Scientific Program Head: \r\}q,}/
/
pate: |6 - 1 @A
] A

(7) Abstract Summary: Mecillinam a member of new group of B-Lactam
antibiotic, the amidinopenicillanic acid has a high activity
against most members of enterobacteriaceace including E. coli
Balmonella, Shigella, Proteus and Klebsiella.

We propose to investigate the efficacy of mecillinam in the
treatment of Shigellosis. This will be done as a comparative
trial involving 100 hospitalised adult patients. Of them 30
will be assigned to treatment with mecillinam and another 50
with ampicillin.
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SECTION 11 - RESEARCH PLAN

INTRODUCTION
1. Objectives:
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a) To evaluate the efficacy of mecillinam in the treatment
of Shigellosis.

b) To compare the effect of mecillinam and ampicillin in
the treatment of Shigellosis.

Background: Mecillinam a group of new antibiotic has extensive
antibacterial effect against most of the gram negative bacteria
including Shigella, Salmonella, E.coli, Klebsiella proteus etc.
Various studies in animal and hyman subjects show that it has
quite low toxicity and been well tolerated?, But the drug has
never been tried to see the efficacy in Shigellosis. Our study
is designed to see the effect of mecillinam in the treatment

of Shigellosis in Bangladeshi .patients.

Shigellosis is a world wide problem specially in developing
countries. And mltiple antibiotic resistance pattern in
its various strains caused great corcern to find out a
suitable antibiotic for its treatment. Mecillinam could be
an ideal solution to it. Inh vitro studies have shown that
mecillinam has quite good effect against Shigellosis,
Harold C. Neu showed in 25 strains of Shigella minimazmn
inhibitory concentration with mecillinam (MIC value} was
0.4-50_mg/ml (Mean 0.8 ug/ml) whereas with ampicillin MIC
value was 1.6-400ug/ml (Mean 50mg/ml)3. Another study
(Godtfredson, 1977) showed inhibitory conc. with mecillinam
in Shigellosis was 0.050,ag/ml whereas with ampicillin this
was 1.0 ug/ml.

Chemical structure. Mecillinam is a new group of 6 APA
(amino - penicillanic Acid) derivative, which does not contain
this amino group but instead contains a substituted amidine
group in the 6 position. These are antibacterially active
and had a very unusual antibacterial properties than that

of other penicillins#. Chemical structures of 6-APA, Peni-
cillin,mecillinam, and pivmecillinam are given below to have
a clear idea.

. wooH WS
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§-Aminopenicillanic acid Penicillin

ocugococ@mib

Mecillinam (FL 1060) pivmecillinam (FL 1039)

“COoOH
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Mode of action of Mecillinam: When Land and Tybring first

déscribed the properties of mecillimam in 1872, they found
the antibacterial activity is different from that of other
krown B-lactum antibiotics. If differs in two main respects.

1.

Mecillinam is highly active against gram negative
bacteria but had much reduced activities against
gram positive bacteria. Whereas penicillins and
cephalosporins cause the reverse®.

Mecillinam produced different microscopical changes in
the culture of E.coli from that of penicillins and
cephalosporins. Morphoiogical, biochemical and genetic
studies have shown that penicillin binding protein 2
(PBP-2) of Each.coli is the target to which mecillinam
interacts to resuit in the production of osmotically
stable -round cells. Detailed studies on the response
of E.coli to mecillinam have shown that cell division
is hot inhibited for at least 45 mimutes at 37°C.

After this period cell mass contimues increasing but
the rate of cell division slows and finally ceases,
then the cells become converted into ovoid and then
large osmoticall stable round cell.’ After several hours
of active growth in the presence of mecillinam these
round cells lyse (7,8,9}.

Route of Administration: Mecillinam is not absorbed by
the oral route.. So pivoloyal oxymethyl ester of
mecillinam i.e. piv mecillinan been synthesised as
orally active derivative. This is well absorbed from
the gastro intestinal tract and during or after
absorption is yapidly hydrolysed with the liberation
of antibacterially active compound, mecillinam. The
hydrolysis is catalysed by enzymes present in the blood
and many tissue including intestinal mucosa”.

Dose: Different studies showed that the effective dose
of pivmecillinam 400 mg as capsule or tablet, which gave
peak concentration Cmaxs'z + 1.0/ug/ml and time for onset

-0 9
of peak T ax (h) 0.89 + 0.147,

Toxic effect: Both in acute and long term studies in
animals and human mecillinam and piv mecillinam have
shown a low degree of toxicities in comparison to
penicillin and both compounds found to have mo
teratogenic effect.
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3. Rationale: Shigellosis continues to be a major probklem
and causing mertality and morbidity among the population
of the ‘developing and under developed countries. Major
emphasis had been given to this world-wide preblem and
several kinds of antibacterial agents been produced so’
far. But the multiple antibiotic resistance pattern of
Shigella strains producing much concern to find out a
new group of suitable antibiotic for the treatment of
Shigellosis. 1In a study Mutanda et a1l® found Shigella
flexneri in Bangladesh population being resistant to most
of the known antibacterial agents. (Tetra. 84%,
Ampicillin 6%, Chloromycetin 3%, Kanamycin 1%).

The picture is really worrisome, There is need to
investigate and evaluate antibacterial effectiveness
with other new groups of antibiotics since not mich
research have been done in the treatment of Shigellosis
especially in our coumtry. It may be woerthwhile to
further investigate and evaluate the efficacy of
mecillinam to treat Shigellosis,

SPECIFIC AIMS

i. The aim is to see the effect of mecillinam in the treatment
of Shigellosis. - :

2. To compare the efficacy of mecillinam and ampicillin in the
treatment of Shigellosis.

METHODS § MATERIALS

i
One hundred adult patients who atténd the out-patient department
of ICDDR,B with history of passing blood + micoid stool but no
history of taking medicine {antibiotic} outside would be included
in this study. Stool microscopy shail be done from OPD and
patients, having considerable amount of pus cell, RBC macrophage
will be admitted to the study wards. Patients having other
complicating organic diseases will be excluded.

The patients will be randomly assigned in a comparative clinical
trial, into one of the two groups, one getting mecillinam
fpivnecillinam) and other getting ampicillin which has been

known as the drug of choice, as control. A total of 50 patients
will be assigned to each group. Clinical examination will be
done by study physician on" admission. Daily records for
clinical assessment will be done by history.

-
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Clinical data sheet will be maintained according to the following
criteria.

1. sumber of loose motion (Frequency)
2, Blood + mucus in stool

3. Macus only

4. Abdominal pain

5. TEnesmus

6. Fever

7. Rectal Prolapse

J Admissiénrdata on

1: Stool Microscopy

2. Rfs culture {all plates}

3.  Serum Electrolyte

4. CBC
5. Urine )Analysis for presence as excreta
“6.  Serum level.

Stool Microscopy will be done daily and for subsequent 6 days
and follow up 15 day later.

Rectal Swab .-for subsequent 6 days will be done daily and follow
up 15 day later. ) .

Culture and sensitively will be done in all positive culture.
CBC will be done on date of Admission, on date of Discharge
“and patients will be discharged on 7th day and or after full

" cure. Treatment for intestinal ova and parasite will be given
on discharge.



D. SIGNIFICANCE

The idea is to find out a new group of antibiotic where multiple
antibiotic resistance in Shigellosis causing a great concern.
And mecillinam may be a suitable one.

E. FACILITIES REQUIRERD

1. Office space: The present study room for research physician
can be utilised.

Z. Eaboratory space: ICDDR,B exiéting laboratory

3. Logistic support: Data Processing and Computer support
from the Statistics Branch may be needed.

F. - COLLABORATIVE ARRANGEMENT.

Leo Pharmaceuticals,

G, Data Analysis: ;

Assessments will be done clinically by

1,

2.

Frequency (Number of loose motion)
Disappearance of Blood from the stool
bDisappearance of the mucus from stool
Absence of Abdominal pain

Absence of Tenesmus

Absence of fever

‘Laboratory Data Analysis:

i.

-

Disappearance of pus cell, RBC, Macrophase from the stool
microscopy.

Absence of positive stocl culture
Absence of positive Rectal Swab culture

CBC Falling down the total white cell count



ABSTRACT SIMMARY

Mecillinam - a member of new group of B-Lactam antibiotic, the
amidinopenicillanic acid has a high activity against most members
of enterobacteriaceace including E. coli, Salmonella, Shigella,
Proteus, Klebsiella.

We propose to investigate the efficacy of mecillinam in the
treatment of Shigellosis. This will be done as a comparative
trial involving 100 hospitalised adult patients. 0f then 50
will be assigned to treatment with mecillinam and another 50
with ampicillin. : :

1. The population to be studied includes adult patients suffering from
blood dysentery and the effect of Mecillinam will be seen in the
treatment of Shigellosis. :

2. Risks from the study is minimal and the drug has been used in
European Population for other Gram Negative bacterial infection.
Minor side effects include Nansea, vomiting. There will be no
physical, social or psychological risks to the patient.

3. MNot applicable.

4. All records will be kept strictly confidential. They will remain
with the Principal Investigator. If data is put on computer
tapes, study patients will be referred to by number only.

5. Taformed consent (signed or thumbimpression) will be obtained
from all patients before.eatry intc the study. There is no
procedure in this study which may urmask the privacy of the
subject. :

6. TInterview will be taken only relateéd to the histery of illness
and is needed only fof clinical management of the disease. Five
minutes will be enough to take such a clinical history.

7. The individual will gain through treatment of his illness and. - -
may possibly benefit from the therapeutic effect of. the drug
more quickly. Soceity will gain if a suitable new drug can be
found for shigellosis where multiple antibiotic resistance is
frequently encountered. :

8. The study will require examinatior of stool, blood and urine.
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SECTION III - BUDGET

DETAILED BUDGET

PERSONNEL SERVICES

% of Annual Project Requirement

e

Name Position effort salary . Taka Dollars
Dr. Iqubal Kabir Principal
Investigator 75% Tk. 54,139 40,605
Dr. M.M. Rahaman Co- Investigator 1% § 23,520 - 235
Ms. S.Q. Akhtar " 5% 1k. 46,800 2,340
Dr. S.M. Ahmad 50% Tk, 46,877 23,439
Field Asst. '
(Follow up) 25% TXk. 25,077 6,269 -
Study Nurse 184 100% Tk. 28,728 28,728
' %, 101,381 235
SUPPLIES AND MATERIALS:
1. Mecillinam to be supplied by LEQ Pharmaceuticals
No Cost to ICDDR,B
2. Cap Ampicillin - 2000 Nos. Tk. 10,000
3. Misc. Vermox tablet, Multivitamin tablet,
Fersolate, Flagyl 15,000
Laboratory Test No. of.Test Cost/Test Tx. Dollar
1) CBC 200 Tk. 4.20 840 -
2) Blood Electrclytes 100 3.90 380
3) Stool Microscopy 700 2.05 | 1,435 -
4) Rectal swab culture 1,400 7.25 10,150 -
5) Bloed for serum level ]
. of drug 100 30.00 3.000 -
6) Urine Analysis | 100  2.35 235 -

Yo .Total Tk. 16,050
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10.

11.

12.

13.

EQUIPMENT None
PATIENT HOSPITALIZATION:
0.P.D. CARE: None

ICDDR, B TRANSPORT

LTRAVEL AND. RANSPORTATION: .Tk. 20 x 100 Tk. 2,000

Tk.

Sub total Tk. 150,000

-2 -

TRAVEL AND TRANSPORTATION OF THINGS  None

RENT AND COMMUNICATION:

PRINTING AND REPROdUCTION 15,000}
CONSTRUCTION: - None
QIE§E§; ‘\Noﬁe
BUDGET SUMMARY
Personnel Tk..l,Ol,SSi $ 235
Supplies & Material Tx. 25,000
Equipments - None
H;spitalization Tk. 150,000
Laboratory test - l Tk. 16,050
Out_Patient None
ICDDR, B Transport Tk. 9,000
+ ransportation of things Tk 2,000
Rent/Communication - None
Printing/Reproduction Tk. 15,000 $ 300
Contractual services. . None"
Construction Nene
Follow up patient care Tk. 2,000
Taka 20/day
GRAND TOTAL 3,20, 431 § 535

150 per day/patient

30 miles x 100 x 3 Tk. 9,000

$ 300




INTERNATIONAL CENTRE FOR DIARRHOEL DISEASE
: RESEARCH, DAGCA

MECILLINAM STUDY

(CONSENT FORM)

ICDDR, B has been trying to develop advanced methods of
treatment of shigella dysentery. In this research we shall use
a new antibiotic, Mecillinam which has got no adverse reaction
in the body. Various studies done in other countries has shown
good result using this drug in shigelliosis.

You will have to stay for 7 days in hospital after admission.
During this time 6 cc. of blood will be taken from you for the
determination of serum electrolyte and CBC. . his same amount of
blood would have been taken even in case of general treatment.
Except this rectal swab for culture will be taken twice daily.
This test will show whether you have become free from shigella
bacteria. Fifteen days after complete cure and discharge from the
hospital we shall bring back you by our own cost and effort and
examine vour stool to determine whether you are suffering from
some disease. At that time you will be given Tk. 20 for your
transport and other expenses. '

You will have complete freedom to drop yourself from the
study anytime you like. The regular will not be refused and
you will not be penalised in any way whether you participate
or not. ! .

Your co-operation will be highly appreciated. If you agree
please sign.

Signature of Investigator Signature of the patient
<Thumb impression
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HISTORY SHEET

. g e

(1Y

Patient Name

DRUG

-

Hosp. Number

Study Number :

DAY MON YR,
Date of Admission:
Age : Weight

Duration of Diarrhoea:

No. of Loose motion:

Description of Stool: fLoose | Mucus | Blood =+ Mucus i

Abdominal Pain 1 | N6 | YES )
Fever :
Tenesmus s+ [WO | YES | Rectal Prolapse

Medication cutside @

Physical Examination

Pallor [NO | YES | Liver ' Splean
- ) Palpable NO j YES Palpable NO | YES
He [Normal | Abnormal |

Lungs Reles " NS | Normal | Abnormal




HOSPITAL NO.
STUDY XO.

0 Day

DHUGD CLINICAL DATA SHEET

18T

ATE

5TH

6TH

TTH

Noe. of stool

8 -&.Ku 4 P'Mi

Blood + Hucus

Mucus only

Abdominal Pain

Fever

Tenesms

Raectal Prolapse
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LABORATORY DATA SHEET

DRUG D

HOSPITAL NO.
STUDY NC.

Blood

Het Foly

TWBC Band

Serum Elects Lympf

Na

ci

COp

Creat

Serum Drug Conce

Urinalysis

1 Normal 2 Abnormal

gy
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DRUG (::) LABORATORY DATA SHEET

HOSPITAL XNO.

STUDY NO.

Stool Physical Examination

0 Day

187

3RD

4TH

5TH

6TH -

TTH

Colour

Consistancy

pH.

Blood

Mucus

Pug Cell/HPF

RBC/HPF

¥acrophage/HPF

Protozoa Veg

Protozoa Cyeta

Ove

Al.  AD
Otlurg

Rectal Swab
Culture ‘




