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7. ABSTRACT SUMMARY

Dysentery, primarily due to Shigellg infec=ZIon, is the major
cause of diarrhea related mortaiity in childrer z2ge 1 to 15 in
Bangladesh. Trezatment of Shigella infections iz Bangladesh ig
complicated by the high prevalence of resisténca ameong Shigella
to commonly used antimicrobial agents. Current’_wv 90% of Shigella
dvsenterige type 1 isolates at the ICDDR,B ére ragistant to both
co—trimoxazole and ampicillin. More than 30% of Shigella flexnexi
isolates are resistant to both co-trimoxazole ard ampicillin. Of
crucial importance is that over 60% of S. dvsentarige type 1
isolates are now resistant to nalidixic acid, wkich until
recently had been the drug of choice for treating patients with
Shigella infection at the ICDDR,B

Thefe are limited options available for the treatment of
these multiresistant infection. It is thus imperative that
additional effective therapies be identified. Ciprofloxacin is
a second generation quinoloné that has excellent in-vitro
activity against Shigella, including theose strains that are
resistant to nalidixic acid. We have previously shown that it is
effective in the treatment of shigellosis in adults, and we now
propose to study its efficacy in childhood shigellosis. One-
hundred-sixty children will be evaluated; 80 wiil be randomly
agsigned to receive ciprofloxacin, 10 mg per ki_cgram body weight
every 12 hours for five days, and 80 patients wiil be assigned to
receive pivamdinocillin, 20 mg per kg bedy weightT every six hours

fof five days. Eighty study patients will be selected from



e

patients presenting to the outpazient unit, and 30 patients will
be selected from patients admittac to the inpatient unit. This
will allow us to judge the effic=zcy of the drug in.both
moderately as well as severely i’1 patients. The clinical and
bacterial outcome, as well as anv side effects cf treatment in
fthe two treatment groups (ciprof_oxacin and pivamdinocillin},

will be compared using pre-deter—mined criteria.

Reviews:

" a. Ethical Review Committee ———————— e e
b. Research Review Committee ————— —_— - —_—

c. Director - —-— -

i)



SECTION II: RESEARCH PLAN
A. INTRODUCTION
1. Objective.
The objective of this study is to compare the efficacy ot
ciprofloxacin and pivamdinocillin in the treatment of shigeliosis

in.children.

2. Study Background.

Shigellosis remains a major cause of diarrheé associated
mortality in children in many developing countries, including
Bangladesh (ansmans, Bennish 1990, 1991). It is estimated that
of approximately 3.8 million diarrhea related deaths that occur

worldwide in children annually, 0.5 million (exclusive of China)

‘are attributable to shigellosis (Anonymous: Burden of Disease

Resulting From Vaccine Preventable Disease, National Academy of
Sciences). 1In the Matlab field study area of ICDDR,B
approximately two-thirds of all diarrhea related deaths are
caused by dysentery (Bennish 1990)}. Based upon studies of other
areas of Bangladesh it is likely that more than half of these
children .with dysentery are infected with Shigella (Ronsmans}).
Treatment of children with shigellosis with an effective
antimicrobial agent is known to shorten both the duration of
symptoms as well as the duration that the orgénism is excreted in
the stool (Haltalin, Salam and Bennish 1988, Salam and Bennish

1991). It is also likely that early treatment can prevent most



fata_Zzties that occur with shigellosis (Haltalin, Gangarocsa),
especiaily those, such as toxic c¢olitis, hemolytic-uremic

syndrcme (Koster), and sepsis (Struelens), that occur late in the

cour== of the illness.

Zffective treatment of shigelleosis has been complicated by

—_——

the ra=cent emergence of multiresistant strains (Bennish 1985,
Pal, 3hahid). These strains are resistant to ampicillin, co-
trimcxazole and nalidixic acid, which until recently had been the
drugs of choice for treating shigellosis'(Salam and Bennish,
1991) . 1Indeed, 90% of S. dvsenterige type 1 isolates from
patients presenting to the Cliﬁical Research Centre of the
ICDDR.3 are now resistant to ampicillin and co-trimoxazole
(Figure). Over thirty percent of Shigella flexneri isoclates are
resis<ant to ampicillin and co-trimoxazole (Figure). Over 60% of
S. dyvsenferiae type 1 isolates are now resistant £o nalidixic
acid, which until recently had been the drug of choice for
emplrZc treatment of patients with suspected shigellosis
praeserting to the ICDDR,B Clinical Research Center (Figure}.

“Almost all 8. flexperi resistant isolétes, however, remain
suscertible to nalidixic acid (Figure).

Tor pétients infected with strains of Shigella resistant to
ampicililin, co-trimoxazole and nalidixic acid there ars currently
few arternative treatment options. Indeed the only other
antimZcrobilal agent that remains active in-vitro and that has
been sihown effective in a controlle& clinical trial (conducted in
adults) is pivamdinocillin (Kabir) (pivmecililinam was the

previcus name for this drug). It is likely that, as with the



othe- 3-lactam agents, resistance will also cevelop to this agent
once 1+t is widely used. There thus is @ pressing need to find
caddi<ional effective antimicrobial therapies for shigellosis
(Fonzzine).

Among the most promising newer agents for the treatment of
entez-ic infections are the fluorinated quinolones (Neu, Wolfson).
The cuinolones are a group of oral antimicrobial agents that
blocik the action of bacterial DNA gyrase (Wolfson, Epstein}.

This =nzyme, which i1s not present in human cells, i1s responsible
for The supercoiling of bacterial DNA. The latter is essential
for the functioning of bacterial DNA. Without the proper three
dimersional DNA structure the cell is unable to replicate, and
thus Dacterial growth is rapidly halted.

- The first generation of quinolones, including nalidixic acid
and cxolinic acid, became available in the early 1960's
(Buczoinder). These older quinolones are poeorly absorbed from
the gastrointestinal tract, achieve only marginal serum
concentrations, and have a narrow spectrum of antimicrobial
activity. As a consequence of these poor pharmacokinetic
characteristics the older quinclones are mostly used in the
treatment of urinary tract infections (Ronald}. They have,
howev=x, been found effective in the treatment of other selectead
infeczions, including shigellosis {Salam and Bennish,'1988).

The newer quinolone agents, such as ciprofioxacin,
norfisxacin, ofloxacin, enoxacin and pefloxacin are fluorinated

"cousins" of the older quinolones. The slight change in chemical



configuration of the newer quinolones has resultad in markedly
increased in-vitroe activity against Enterobacteriaceae, as well
as activity against gram-positive organisms. These agents are
well absorbed orally, and serum concentrations.are in excess of
A20 times the minimum inhibitory concentration of most of the
common Enterobacteriaceae (Davis, Hoffken, Bergan). Indeed, in
the case of Shigella, over 90% of strains tested have been
innibited by 0.015 pg/ml or less of ciprofloxacin (Carlson,
Goosens, Ling). Serum concentrations are usually in the range of
1.5 to 3.0 ug/ml, or 100 to 200 times the MIC 90% of Shigella.

In addition to high serum concentrations, the drugs also
attain high concentrations in the stool. Median stool
concentrations of 359 and 410 mg per gram of s?ool have been
reported from patients in their third and fifth day of
ciprofloxacin therapy respectively (Bennish and Salam). Asg the
drué is well absorbed, this high stool concentration may in part
be due to trans-intestinal elimination of the drug (Sdrgel). An
additional pharmacologic attribute of the quinolcones is that many
of them, including ciprofloxacin, have a relativély long half-
life, allowing for dosing intervals of 12 to 24 hours.

Most Entercgbacteriaceae, including Shigella, that are
resistant to the older quinolonés remaln susceptible to the newer
quinolones (Keusch and Bennish 1988, Parry). The reason for this
is likely related to the basic mechanism of action of the
quinolone agents. Thg older quinolones act at a single site on
the DNA gyrase, while the newer quinclones act at two sites. '

Resistance to the quinolones usually develops by a chrcomoscomal



change leading to an alﬁeration in the gyrase. IZ=cause the newer
quinolones act at two sites along the gyrase, the Zevelopment of
bacterial resistance requires two point mutations z-n the
chromosome coding for the gyrase. This happens a- a much lower
frequency than the single point mutation required =—o confer
resistance to the older quinolone agents (Smith, S£=z2nders.
Fisher).

The newer quinolones have been shown to be eZZective in the
treatment of a variety of enteric infections in acailts. These
include salmonellosis, typhoid fever, and shigellecsis (Keusch
1988B, Bennish and Salam 1890, Rodriguez-Noreiga., =Rcgerie, DeMol,
Gotuzzo). In the study conducted here at the ICDCR,B, (Bennish
and Salam, 1990) 60 ciprofloxacin treated patients. when compared
to 35 ampicillin treated patients infected with an ampicillin
susceptible strain of Shigella, were found to have an earlier
resolution of clinical symptoms, as well as earliexr eradication
of Shigella from the stool.

The newer quinolones are, with the newer gene—ations of
cephalosporin agents, considered to be the most imoortant new
advances in aﬁtimicrobia; therapy in the last 20 yvears. The
quinolones are now.marketed in most countries in t=e world, and
ciprofloxacin is on the list o¢f approved drugs of =he Drug
Administration of the Government of the People's Repﬁblic of
Bangladesh. The quinolones are now among the mcest commonly
prescribed antimicrobial agents in developed countries. They are

used both in seriously ill in-patients (an intrave=ous



formulation is available) as wéi; z2s for the treatment'of'
outpatients. In addition to enteric infections, the quinolcnes
are commonly used for deep—seateé infections, such as
osteomyelitis, which require long term therapy (Waldvogel). In
gsuch infections the quinolones have the advantage of achieving
high serum and tissue concentratizcns after oral administration,
as opprosed to the parenteral admi:istfation required of most
other broad spectrum agents. Thew are also dsed for the
treatment of pyelonephritis (Nabez) , intra—ébdominal sepsis
(Shah), infection prophylaxis in —eutropenic patients (Karp), and
for the treatment of patients witz cystic fibrosis
‘(mucoviscidosis) who have an exaczarbation of their pulmonary
symptoms {(Schaad 1989, Grenier).

The quinolones have proven to be remarkably safe agents.
Indeed, in comparative studies exzmining the usefulness of
quinclones with co-trimoxazole or nitrofurantoin in the treatment
of urinary tract infections, the Incidence of side-effects was
higher with the two clder drugs ttan it was with the quinolones
(Sabaj). Gastrointestinal complaints are the most common side
effects noted in patients reéeivi:g the quinolones. This
includes mild diarrhea and nausea. Other reported side effects
include dizziness, headaches and Inscmnia.

The agent is alsco approved bwv the United States Federal Drug
" Administration for clinical trials in children. Ciprofléxacin
has already beeh extensively used in the treatment of children
with cystic fibrosis (Schaad 1989, Douidar), as well as children

with neutropenia (Infectious Dise=se in Children Newsletter), and

!
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those with osteomyel_=ls due to Pseudomonas and other hard to
treat organisms. Sim—hundred thirty-four children age 3 days to
17 years who have rez=2ived the drug on a compassiocnate use‘ basis
in Europe included c>:ldren with respiratory tract illnesses,
skin and soft tissue Znfecticns, urinary tract infections, and
enteric infections (Xapila). The dosage range given to these
children was 3.0 to 3.9 mg per Kilogram per day, with the most
common dose being 20 g per kilogram per day. The range of
adverse reactions possibly related to drug therapy was similar to
: tha}: seen in adults. Loosening of stools, anxiety, and mild,
transient elevaticons Zn transaminases were the most commonly
noted side effe;:ts. Transient arthralgia was noted in 8
patients. No patient had arthropathy. In additiom to this
compassionate use basis, ciprofloxacin has been given under study
protocol to a large number of pre—-pubertal children without
serious adverse effec‘:.s' (Cruciani, Schaad 1989). <Ciprofloxacin
is also being used exzensively in the treatment of children
infected with multiplwv drug resistant strains of Salmonella tyohi
(N.K. Jalan, personal communication).

.Like all quinoclcz=e agents, including nalidixic acidl,
ciprofloxacin can cause arthropathy in the joints of juvenile
animals of selected species who are given large doses of the drug
{(Ingham). On a weighz< for weight basis the: arthropathy'causing
effect of_ ciprofloxacZ= is less than that of nalidixic acid
(Pharma Report). In =nimals the arthropathy has been reversible

when the drug is stopzed. Long term experience with nalidixic



acid suggests:that arthropathy is not a problem when used in
humans (Schaad 1987, Salam and Bennish, 1988). There has been
one r=gort of arthropathy occurring in a 14‘year 0ld girl with
cystic fibroéis who had been taking a relatively high dose of
ciproZloxacin (45 mg per kg per day) for 3 weeks (Alfaham).
Becausz2 arthropathy is known to occur in patients with cystic
fibrosZs, it is uncertain whether in this one case the
arthrcoathy was truly related to treatment with ciprofloxacin,
Oor, as seems more likely, was simply a complication of the

primarw illness.

C. MET=0ODS OF PROCEDURE
1. PatZent Selection.

TZe methods of this study will be similar to the previous
three Zreatment studies of shigellosis that we have conducted

(Protocol #'s 85-002, 86-013, 88-011). Patients eligible for

study will be children age 1 to 15 years of age with a history of

dysentery, who have frank bloody mucoid stools on naked eye

examination of a stool sample. Patients will be divided into two

,gréups ~ those with moderately severe shigellosis, who will be

recruizad from the patients presenting to the outpatient area and

who wiZll be admitted to the research ward, and patients with more

severe disease, who will be selected from patients admitted to
the incatient unit. Eighty patients in each group will be

selectad.

Reasonz ZIor exclusion from the study will be:

10



a. Prior treatment for this illness with either of the two
antimicrobial agents under study.

b. The presence of erythrophagocytic trophozoites of Entamcena
histolvtica on stool microscopic examination. |

C. For patients recruited from the outpatient department,
illness of greater than 72 hours dufation. or the presence
of other infections requiring antimicrobial therapy in
addition to that of the study drug. |

d. Patients known to be allergic to f-lactam antibiotics, or to
quinolone agents.

2. Treatment Regimens.

Patients will be randomized in equal numbers to receive
either ciprofloxacin, 20 mg per kilogram body weight per day. or
pivamdinocillin, 80 mg per kilogram bedy weight per day. The
total daily dose of ciprofloxacin will be divided into two equal
portions to be administered 12 hours apart. Pivamdinocillin will
be divided into four equal doses to be given six hourly. Therapy
will be double blinded. Treatment duration will be five days.
For patients admitted into the inpatient unit, each set of
medications will include both oral and intravenous forms, as scme
patients (usually less than 5% of patients admitted with
shigellosis) develop ileus during their hcspitalizatiSn, and are
thus unable to continue to take oral medication.

Both medications will be prepared in identical appearing
elixirs. In order to blind therapy patients receiving

ciprofloxacin will receive identical appearing placebo

11



alternating with active drug. Concentrations of the two study
drugs will be adjusted so that patients in each treatment group

will receive an equivalent wvoiume of drug. -

3. Randomization.

Patients will be assigned a study number upon enrolliment
into the study. Such study numbers'will be assigned
consécutively, and a study medication will have been randomly
pre—assigned to each study number. _Randomization will berdone
using a block randomization method with a block size of six.
There will be a separate randomization schedule for patients

selected in the inpatient and outpatient areas.

4. Clinical Evaluation and Laboratory Studies.

.Patients will be hospitalized for_six‘fuil days following
thé.initiation of therapy, and will be requested to return Ior a
return visit.7 days after discharge. The fcllowing will be the

schedule for the routine clinical and laboratory evaluations:

i. History and physical examination: On admission and daily.
This will include specific evaluation ¢f joint function.

ii. Determination of wvital signs: 4 hourly throughout the study
period. | |

iii. Enumeration and characterization of stools: Daiiy

throughout the study period.

iv. Stool culture for identification of Shigella, Salmonella,
Campvlobacter jejuni: Admission.

12



V.. Stool culture for identificatien of Shigella. Study day 3
and follow-up visit.

vi. Rectal swab culture for identification of Shigella:
Admission and study days 2. 4, 5, and 6.

vii. Blood culture (1.5 ml): on admission.

viii.Complete blood count, platelet count, serum electrolytes,
creatinine, bilirubin and aspartate aminotransferase (total
2.5 ml of blood): on admission and on study day five.

ix.. Peak serum concentration of antimicrobial agent (1 ml
bloed): 90 minutes after the first dose of medication on
the second study day.

X. Trough serum concentration of antimicrobial agent (l‘ml of
blocod): To be drawn 11.5 hours after the last dose of
medication on study day five. This sample will 5e drawn
simultaneously with the other laboratory saﬁples to be drawn
on that day.

Xi. Stoocl concentration of ;he antimicrobial agents: determined
on the first stool passed on study days 2, 4 and 6.

xii? Urinalysis: Obtained on admission and study days 3 and

five.

5. Evaluation of Outcome.

Both bacteriologic and clinical outcome will be evaluated
with pre-determined criteria similar to those used 'in our |
previous study of shigellosis.

Clinical outcome will be judged on the basis of the patient's

status on study day five, and will be defined as =s5llows:

13



Resolution of illness: No frank dysenteric stools.
£ 3 total stools within 24 =ours.

Afebrile.

Marked improvement: L 1 watery stool.
£ 6 total stools.

Afebrile.

Slight improvement: _ £ 3‘watery stools
| £ 9 total stools.
Afebrile
Fai;ure: > 3 watery stools, or
> 9 total stools., or

Febrile.

Bacteriologic cure will be defined as the eradication of
Shigella by study day 3, with all subsequent stool samples

remaining culture negative for Shigella.

6. ~ Sample Size Determination.

To be able to determine a difference between traatment
groups in the proportion of successfully treated patiants of 30%
(95% versus 65%) with a power of .80, and with an a ¢ .05, a
sample size of 80 (40 in each treatment group) is required. For
this purpose successful treatment is defined as markeﬁ;
improvement or resolution of illness. Outcomes in tk=2 inpatient
anq the outpatient group will be compared both separazzely and in

a combined fashion. Thus 160 patients (80 inpatients and 80

14



ocutpatients) will ke required. WwWe estiImate that, after
accounting for patients who are initizlly enroclled but who do not
have Shigella isolated from their stccl sample and for patieﬁts
who withdraw from study, it will be nacessary o enroll 240

patients to achieve the desired samplizs size.

7. Handling of Treatment Failures.

If the study treatment 1s judged To have failed by either
clinical or bacteriologic criteria, the study code wili be broken
. and the patient treated with an alternative agent, (if
" available), to which the isolate of Shigella is susceptible. In
addition to the day five evaluation, therapy will be considered
to have failed if after 72 hours of therapy patients have not
shown symptomatic improvement and continue to have frank
dvsenteric stools, fever and tenesmus. During the study pericd
patients in the inpatient group will be treated, if indicated,
‘Wwith other antimicrobial agents for infections in addition to
shigellosis. This will not constitute an indication for removal
from the study. The development at any time during the study of
an adverse reaction (skin rash, arthrcpathy, altered mental
consciousness) that is possibly or probably related to drug
therapy will be an indication for stopping of the stuay drug and

starting alternative therapy.

8. Statistical Methods.

Difference in means will be tested for significance using

15



the Student’s t test if the data is normally distributed, and the
Mann—-whitney U test if T=e data is non-normally distributed.
Differences in proporticns will be tested for significance using
the chi—square:test. Sta2tpac Gold version 5.5 will be used for
data entry, and both Stzzpac Gold and SPSS-PC* will be used for

data analysis.

g, Laboratory Methods.

All cultures and hem=tolcegic and biochemical examinations
will be done using routize methods now available in cur
laboratories. DeterminazZion of serum and_stool antimicrobial
concentrations will be do=ne using a chromatographic method. For
this study 8.5 ml of blcod will be required for the tests listed

in the methods sectiocon.

D. SIGNIFICANCE

This study is intendfed to identify another antimicrobial
agent that is likely to De effective in the treatment of
shigellosis in children. There is currently a crucial need for
identifying such agents, as the majority of S. dvsenteriae type 1
isolates, which are respcnsible for the most severe forms of
-shigéllosis in childhood&. are resistant to all commonly used
drugs except for pi&amdi:ocillin. Although ciprofloxpcin has
been shown to be effective in adults, we do not know its
effectiveness in childhcod, and this study plans to examine that
issue. The issue of efZfZcacy in children is an extremely

important cne, as the ma-ority of morbidity and mortality related

16



to shigeZ’losis occurs in this age group.
E. Facilizies Required.

This study will be done using the current facilities of the

Clinical =Zesearch Center.

17
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SECTION IV: BUDGET

LOCAL SALARY

SUPPLY & MATERIAL (STCCK & NON-STOCKX)

OTHER CONTRACTUAL

Dhaka transport
Xerox

Pathological tests
Microbiological tests
éioqhemical tests

X-Ray

.Patient study

Medical Illustration
Telex

Maintenance

Staff clinic
Bioengineering
Transpert subsidy -
INTERDEPARTMENTAL
REIMBURSEMENT FOR FOLLOW-ﬁP TRANSPORT COST
INTERNATIONAL TRAVEL -
CAPITAL EXPENDITURE

" TOTAL DIRECT COST
"OVERHEAD (31%)

TOTAL PROJECT COST

25

"

ty

"

te

™

X

LAl

Uss 80,400.00

8,000.00

4,000.700

500.00
200.00
6,232.00
19,804.00
10,406.00
3,280.00
37,500.00
200.00
500.00
600.00
500.00
200.00
500.00
80,422.00
3,000.00
10,000.00
5,000.00
1 190,822.00
59,155.00

US$=249,977.00



SECTION V: CONSENT FORMS

Your child is suffering from dysentery which is probébiy due
to infection with a germ named Shigella. Management of this »
infection requires the use of an antimicrobial agent eififective
against this germ. Unfortunately the Shigelia germs in our
country have gradually become resistant to most of the drugs once
useful in its treatment. Therefore, we are attempting to
'identify alternative drugs which are likely to be effective for
treating this infection. |

In a previously éonducted study at this Centre we have
tested the effectiveness in adults of a drug named ciprofloxacin.
The results of that study show that ciprofloxacin is as, or more
effective, than previously used drugs for treating this
conditicon. Children, however, are the worst sufferers from this
disease in our country. Therefore it 1is necessary for us to
‘determine the effectiveness oﬁ ciprofloxacin in children
suffering from dysentery due to Shigella infectioh. We have
undertaken this study to see if this drug is effective and safe
for use in children suffering from shigellosis. You can
contribute to the society by allowing us to enroll'your child for

thisnstudy. If you allow your child to participate in the study;

1. Your child will be required to be admitted for a total of 6
days in the research ward, or in the general ward of this
hospital, and to come back 7 days after discharge from the

hospital. If, however, the results of ‘the stool and rectal
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swab culture tests do show that yeur child is not suffering
Lrom shigellosis your child may be discharged, subject to
improvement in His/her condition. Results of these studies
are usualiy available 48 hours after admission.

On admission into the study. and on each of the six

'subsequent study days, we will take a detailed history of

the symptoms that your child has, do a thorough physical
examination, and record the findings.

On admission to the study. and on each of the subsequent six
study days, we will insert a small cotton tipped swab into
the rectum of your child. This will enable us to obtain a
sample wﬁich will let us know if he/she is still infected
with the Shigella germ that caused nis/her illmess. This is
not painful - on occasion it may cause slight, momentary
disccmfort. |

We will obtain a stool sample from your child on admission
and on study days 3 and 5 for the same purpose - to
determine if he/she still is infected with the Shigella
germ. A portion of these stool samples, as well as stool
samples collected on study days 2, ¢4 and 6 will be used for
determination of the drug concentrations in the stool.
Purely on chance, your child will receive either
pivamdinocillin ever¥ 6 hours, or ciprofloxa?fﬁ'every 12
hours, in appropriate doses. Pivamdinocillin is a drug,
which, like ciprofloxacin, has been shown to be an effective
drug for the treatment of shigelleosis in adults.

During the six study days-a total of 8.5 ml"(approximatelf 2
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10.

11.

12.

13.

teaspoons) of blood will be drawn for different tests wnich
will mostly be required to determine the status of your
child. This amount of blood will be drawn on three
occasions; on the day of admission and on study days 2 and
5. Other than a little pain there is ne risk involved with
withdrawal of this amount of blcod from your child.

We will record the number of times your child passes scool,
and characterize every stool on each of the six study days.
These will be required to assess progress of your chilé's
condition.

If required any time during the study period, we will

- perform radicologic investigations of his/her chest and or

joints.

Urine of your child will be tested on admission day ané on
study days 3 and 5.

You are the one to decide if your child will pafticipata in
this study. Even if you 'do not want your child to -
participate in the study, he/she will receive the stancdard

treatment of this hospital.

You may at any time during the study withdraw your conseant.

_All information obtained from the history, physical

examination and laboratory tests of your cﬁild will be Xept
confidential and no one other than the investigétors of this
study wiil have access toltﬂese records.

If you wish to know the result of any or all the tests done

during the study. or the overall study results, those will
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be provided to yvou upon your request as and when these

become available.

If you agree to allow your child to participate in the study

please put vour signature or left thumb impression below:

Signature of the Investigator Signature/LTI of the guardian-

Date:

Relationship with the patient

Signature of witness:
T Date:

Date:
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ABSTRACT . SUMMARY

1. Requirements for Study Population;

This study will require children i-15 vears of age who are
ill with dyéentery caused by infection with Shigella. This is
the population that 1s most at risk of suifering morbidity and
mortality from shigellosis, and it i1s essential to identify
- effective antimicrobial therapies for this population.
‘Ciprofloxacin has been shown to be both effective and safe in- the
treatment of shigellosis in adults. It is now necessary to
determine if it is also effective in the treatment of shigellosis

in childhood.

2. Potential Risks.

The major potential risk from the thi;, as with any drug
study, is adverse reaction to the drugs under study. Both
pivamdinocillin and ciprofloxacin are known to be quite safe.
-The major adverse reactions to pivamdinocillin are similar to
those seen with other p-lactam agents. The most serious of these
are allergic reactions, including, rarely, anaphylaxis. Other
reported adverse reactions to pivamdinecillin include nausea,
dyspepsia and other gastrointestinal complaints in less than 5%
of patients who receive the drug, and slight increases in liver
enzymes. Allergic reactions to ciprofloxacin are less common
than for pivamdineccillin. Side-éffects reported include anxiety,

nausea, and mild elevations in liver enzymes. As with nalidixic
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acid, arthropathy has been reported when the drug is gi-ven in
high doses tb certain types of animals. However arthrczathy has
not been a problem in either the adults or the chiidren who have
been treated with ciprofloxacin or other quinolone agents
including nalidixic acid.

| Aside from adverse effects of the drugs, the only cther risk
associated with this study is the blood drawing. The vclume of
.blood drawn for study purposes will be quite small and will

therefore pose no risk to the study patients.

3. Methods for minimizing potential risks.
Patients will have a detailed physical examination done
daily. ' Any patient with signs of possible adverse effects from

the study drugs will receive alternative therapy.

4. Methods for safeguarding confidentiality.
Patients will be assigned a study number, and all éata entry
and computer records will be identified using this study number,

rather'than the patient’'s name.

5. Informed cohsent.’

Informed consent will be obtained from the parent ¢z
guardian of all patients enrolled in the study. Béngla and
English language versions of the informed consent form a—a

attached.
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6. Interview

Patients and their parents will have routine medical

interviews and examinations done on a daily basis.

7. Benefits to the individual and society.

The individual will benefit because they will receive
treatment for shigellosis with one of two drﬁgs that are both
likely to be effecti;e in its therapy. Given the widespread
resistance of ghigella to other antimicrobial agents, and the
serlousness of the morbidity (and mortallty) that is associated
with Shigella 1nfectlons that are not treated or are treated
ineffectively, the benefits of therapy with these two drugs far
oufweigh the risks.

Society will benefit because we will determine the
efféctiveness of these two drugs, pivamdinocillin and
ciérofloxacin, in ﬁhe treatment of children with shigellosis.
Thié will allow us to plan more rational therapy for patients

‘with this disease, which is a major cause of the childhood

mortality and morbidity in Bangladesh.
8. Samples required.

This study will make use of patient records, as well as

stool, urine and blcod.
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-

This research proposal presents a doubia-blind, controlled clinical =xia
comparing the etfficacy . of eciprofloxacin, a new quinolone ancibiotic. and
pivmecillinam in <che treatmenc of acute shigellosis in children. Durinz zhe
last 20 years, bacillary dvsentery due <co ancibiotic-resistant s s oL
Shigella has become a major public healrh problem in many developing =
Thus, <the identification of altermative antibiotics Sor use in the  trasz
severe shigellosis in these areas is .a very important research
recognise <chat ciprofloxacin, as other quinolones, has not been licansed “or
use in children below 15 years of age because of cartilage toxicicy obserwsd :
voung rats. Yalidixic aetd, however, which has similar toxicicy. has saen
licensed for wuse in children, and i{s widely racommended for trzacmenc
shigellosis in young <children. I also feel zhat che toxic effects a :
both to <che =zmount of drug given and the duration of cherapy. as &
to be gziven In <this scudv are far below those that cause =oxi
experimental animals and the duration of therapv is brief (3 days),
the use of ciprofloxacin to treat shigellosis in children juscified.

s

==

Ciprofloxacin has been shown to achieve high concencration in sczcols.
48 hours after a single dose administration and a single dose =raazmen:
norfloxacin was shown to be as afficacious as a day treatmentc noTIE-In
for  acucte shigellosis in adults. I would therefores recommend chat the au=-ors
evaluate the erfficacy of a single dose therapv (or perhaps a daily dose zi-ven
for 2 days) instead of a 5 day therapy. A single ctreactment of chis Trpe teuld
De advantageous Zor the provision of affective cherapy under condicions i
the reliable deilivery of medication for a longsr period is very difficuiz.
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Other commercs:
1. The riteria to distinguish between =zoderacely severs shigeilogiz and
severe shigellosis should be provided.

[

The blinding of cthe study might be mors difficulc chan suggestad In zhe
protocol - czaste and DhVSlCuL aspects oI the Iwo drugs are verv Zillzranc
and obtaining idencical elixirs might be impossible. If =his is -he -zsz.
I would sugzast that the authors use a "csuble- dummv" technique:

Group A = cigrofloxacin + placebo pivmec
Group 3 = pi-mecillinam # placebo ciprof

In the dezzrmination of the sample =:zize, srovision should ba mads
patients harzouring Shigella resistanc co sivmecillinam or ciproflsmaciz,

el

4, More details on data coklection technicu=s and on che forms zo bz usz: -9
record these data should be provided.
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’. The proposed- budget appears to be unrealisci
1050/patient) and is not at all justified:; especia
following items:

callv high (cost USS
ally wich regard to =

- local salarr US$ 80 000

. patient study US$ 27 500

-  incerdeparcmental Uss 80 422

- incernational ctravel USS$ 10 600

-

Despite the <{fact that this proposal is prasencad "snonvmously", 1 presume
-hac the authors are experienced researchers in chis Iield. I LnerEV‘ve
support their applicacion provided a revised sroposal zaking into account Ine

sbove-mentioned comments and suggescions is prepared.
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Review of double blind randomised study of the tr=atment of childhocod.......
PI Dr. MA Salam

July 18, 1990

The authors (no names of investigators are given)';ropose to study

the efficacy of ciprofloxacin and pivamdinocillin In children with
shigellosis. The need for alternative anti-microtZal therapy in

childhood shigellosis is clear, and these two drucs are promising candidates,
since both have been shown to be highly effective in adults. The main
reluctance to study them in children is the presur=d toxicity-to cartilege
growth in young children, and the manufacturer presently prohibit their

use in children.

The protocol needs some major alterations to accomolish its objectives.

1. Both the drugs need to be compared against a "standard" which is
presently in use. I presume this is naladixic acid, although this is
not stated in the protocol. I would therefor= suggest a 3-cell trial,
in which one of the cells is the standard druzy now being used. (It is
of course impossible to have a placebo group.) If done without a
standard, one is only comparing the two "unknons" against each other,
and both may be less effective than the .present therapy.

2. As a result of the above reasoning, the sampl= size needs to be
recalculated;

3. I don't see the advantage of using half outpatients and half in-
patients. I would suggest using only in-patiants, so that the dose of
medicine given can be validated, and the appropriate samples taken.
(No study protocol is given for the out-patients anyway).

4. I don't understand the differences between stool and rectal swabs for
cultures of Shigella during followup.
r
5. Where will the assays of .antimicrobial levels in blood (peak and Jzzﬁfug )
and stool be done ? No methodologies are given.

6. The outcome of illness should be determined cn a longitudinal basis,
not on a fixed definition on day 5. A resporse to treatment should
definitely be seen by day 3 (with decrease i fever and blood in the
stool) (allowing a child to be treated for 5 days while not clinically
responding would be judged as poor medical caxze !). ’ '

7. I suspect about 50% of children (at the most} with a dysentery
syndrome will have SHigella isolated; therefcre whatever sample size is
calculated, twice as many will have to be entczred into the study.

8. Urine-samples are mentioned in the consent fcrm, but not in the protocol.
(NO consent forms for outpatients are included).



9, The statement that -—he US FDA is allowing the use of
ciprofloxacin in cl:inical trials in children needs to
be validated. I wes not aware that was the case, and
no reference is giT=n.

10. The cost of the sty is outragebusly high. Such studies
can usually be done with much less money. There should be
a more detailed lis=ing of the budget, particularly for the

items:

local salary $80,400

lab tests 35,000 N

X rays (not mention=d in protocol)

patient study 37,500

interdepartemntal 80,422

internaticnal travel 10,000 (nothing of this is mentioned in

the protocol).

11. I should mentioned that the figures mentioned in the text were not
supplied to me.

12. An estimate of the time needed to finish the study should be given,
based on current acmission rates to the hospital.

.13. The MIC's of the Shigella isolates to the 2 drugs shomld be
included.

IN summary I support the concept of the studf, but the design should.
be radically modified, z2nd the budget markedly decreased. .
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FROM: M.A. Salams~f18., BS., Michadl Bennzsh, M.D.
RE: Response to Reviewers Comments on —he Protocol Entitled
"Double Blind, Randomized Study of the Treatment of
Childhood Shigellosis Jomparing Cisrofloxacin and
Pivamdinocillin".

DATE: 6 August, 1990

Thank you for sending us the reviewers comments, which were
quite helpful. Most of their suggestions hawe been incorporated
in the revised protocol, a copy of which is =attached.

Since the reviewers are anonymous and t=e reviews we have
received are not numbered, we have numbered —he two reviews as 1
and 2. Our response to the specific comments of the reviewers is
as follows:

Review # 1:

In the second paragraph of the reviewer®s comments, he/she
suggests that a short course of ciprofloxacin, using either a
single. dose or two doses of ciprofloxacin, be evaluated. He/she
cites as support for this a study that showed that single dose
norfloxacin was as effective as five days of trimethoprim-—
sulfamethoxazole in treating adults with shigelleosis.  Although
the reviewer does not cite the specific reference, we assume that
it is Gotuzzo et al "Comparison of Single-Dcse.Treatment with '
Norfloxacin and Standard 5-Day Treatment wit2 Trimethoprim-
Sulfamethoxazole for Acute Shigellosis in Adults" Antimicrobial
Agents and Chemotherapy, 1989:;33:1101-4.

There are a couple of reasons why that study is not directly



comparable with our proposed study here at the ICDDR,B. Primary
among them is that patients enrclled in that study had mild
illness, and that a short course of therapy is much more likely
to be effective in persons with mild 1llness. The two treatment
groups in the Gotuzzo study, norfloxacin and trimethoprim-
sulfamethoxazole, had a mean of 9.7 and 7.6 unformed stools,
respectively, in the five days following the initiation of
therapy. In our previous study of the treatment of shigellosis
in children {(Salam MA, Bennish ML, Therapy for Shigellosis. I.
rRandomized, Double-blind Trial of Nalidixic Acid in Childhood
Shigellosis, Journal of Pediatrics, 1988;113:901-7}, nalidixic
acid treated patients had a mean of 40 stools following the
initiation of therapy., and ampicillin treated patients had a mean
of 53 stools in the five days following the initiation of
therapy. This difference may be attributable in part to the
presumed absence of patients with §. dvsenteriage type 1 in the
study from Gotuzzo et al, and because they had no limit on the
duration of illness prior to entry into their study.

In our opinion, it would be wiser to initially evaluate the
efficacy of ciprofloxacin in children by first starting with a
standard five day treatment regimen. If that is effective, than
shorter courses of therapy could be evaluated; the reverse
sequence of events might not so easy.

1.1. Distinction between moderately and severely 1ll patients.

The distinction between moderately ill patients and severely
i1l patients will be made by regular staff physicians using their
standard c¢riteria. Among the criteria used are height of fever,
and severity of abdominal pain and tenesmus. Severely ill
patients will be selected from those patients who will have
already been admitted to the inpatient unit by the physician on
duty. Moderately ill patients will be selected directly from the
outpatient area, or the short term treatment ward. .

1.2. Blinding of the study.

We faced a similar problem with the blinding of the drugs in
the nalidixic—ampicilliin study. Ampicillin has quite a
distinctive penicillin smell, whereas nalidixic was a bit bitter.
After trving a couple of different flavors, we found that mint
was able to neutralize the difference in taste and smell between
the two drugs. Thus the study was well blinded. We anticipate
that the same will be true with this study.

Because pivamdinocillin will be given on an every six hour-
regimen, there is no need for a placebo in this group.
Ciprofloxacin, which is given on a 12 hourly basis, will



alternate with placebo. This was noted in the protocol (page 11
of the protocol). The placebo will be identical in composition
to the ciprofloxacin and pivamdinocillin elixirs, except that it
will not contain active drug. 7 '

1.3: Sample size.

The sample Size calculated in the study was based on
patients infected with strains of Shigella that are susceptible
to the two study drugs. Fortunately, no ciprofloxacin resistant
strains have yet been identified in Dhaka, and amdinocillin
resistant strains are very rare {5 of 2005 Shigella isolates in
1989, Mitra et al, Lancet 1990;1:1461-2).

1.4 & Forms for data collection, and for monitoring adverse
1.5. reactions.

The forms for data collection will be similar to forms used
in our previous study. and are attached. A from for assessing
joint function, the major potential toxic effect, is also
attached.

1.6. Budget

We do not consider the budget to be unrealistic. It is
based on the charges in effect at the ICDDR,B.

Loca}l salary: This is the exact amount that will be
required to support local staff.

Patient study: We have no control over this. The figure has
been calculated on the basis of the number of days a patient
will be required to be hospitalized X the total patients
enrolled X the cost of a patient day in the Clinical
Resgearch Center.

International - travel: . This is based on economy fare
travel and lodging in the United States for two persons to
attend a scientific congress, and for two visits to
Bangladesh by one of the consultants.

Review # 2.

Although the proposals are supposed to be submitted to the
reviewers anonymously, we see that at the top of the review our
names were listed. Were the reviews really anonymous, and the
‘names added at a later date? |



In the first paragraph of the review, in reference to
ciprofloxacin amd pivamdinocillin, the reviewer states that "the
manufacturer presently prohibit their use in children". This is
not true. First, it is drug control authorities who approve or
disapprove the particular use of a drug, and not manufactures.,.
Pivamdinocillin is approved for use in children. In most
countries ciprofloxacin is approved for use in children based on
a decision by the treating physician of the risk- benefit ratio
for using the drug (see attached package insert from Great
Britain).

2.1. The use of a control group using a "standard" drug.

We agree that a newer drug should always be tested against a
standard drug. Pivamdinocillin is now one of two standard
therapies for the treatment of shigellosis at our institution.
The other is nalidixic acid. For the first six months of 1990,
however, 65% of all S. dysenteriae isclates were resistant to
nalidixic acid, thus severely limiting its usefulness in the
empiric therapy of shigellosis. The proportion of resistant
isolates can be expected to continue to increase. Thus if
nalidixic acid were used as the control drug we would be treating
many children with a drug that is known to be ineffective. Thus
the selection of pivamdinocillin.

2.2. Sample size.

For reasons explained in 2.1 we do not feel there is a need
to add a third treatment group and thus no need to redo the
sample size calculation.

2.3, In-patients vs. out-patients.

We did not propose treating patients on an outpatient basis.
Perhaps the reviewer misunderstood. We will recruit patients who
present initially to the outpatient clinic, but they will be
treated as inpatients.

2.4. Differences between stool and rectal swab cultures.

A stool culture is performed from stool that a patient has
passed. A rectal swab culture is performed by putting a cotton-
tip application in the rectum, and dgently but firmly rotating it
against the epithelial surface. Although a stool sample for
culture is preferred, during follow—-up visits this may be
difficult to obtain because patients are likely to be having only
one or two stools a day.

2.5 Assay of antimicrobial concentrations.



This will be done at the laboratory of Dr. Michael Barza,
New England Medical Center, by chromatographic methods.

2.6 Determination of outcome.

The outcome measures we have enumerated have worked well for
us in previous study. We agree with the reviewer that a response
to treatment should be seen by day three, and it is for that
reason that we have included a provision for withdrawing from the
study patients who have not improved by that time (page 15 of the
protocol). Such patients will be considered treatment failures
~and placed on open therapy with an appropriate drug.

2.7 Proportion of patients enrolled whe will have Shigella
isclated from their stool or rectal swab culture.

The reviewer suggests that only 50% of patients enrclled in
the study will have Shigella isclated. This has not been our
previous experience. In our previous study in children (J
Pediatr 1988;113:901-7) 88% (79 of 90} children enrolled in the
study had Shigella isolated. The percentage in our study in
adults (J Infect Dis, September 1990) was only slightly less. In
any case, only patients who have Shigella isolated will be
continued in the study, and included in the analysis.

2.8 Urine sampling.

This is mentioned on page 13 of the protocol.

2.9. FDA approval of ciprofloxacin for trials in children.
This was approved at a meeting anti-Infectlive Drug Advisory
Committee of the United States Federal Drug Administration on 29

November, 1990. The IND is 21804. This can be verified with the
FDA.

2.10. Budget.
Please see 1.6 above.
2.11. Figure.
Apparently a copy of the figure was not included with the

proposal that went to the reviewer. A copy is attached to the
current version. ' }
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2.12 Pericd of study.

The time period for this study has been menzioned in the
appropriate section of the protocel (front page). Perhaps the
reviewer was not given the front page. The study duration will
be two years from the enrollment of the first pazTient.

2.13. MIC determinations.

We do not think that determination of MIC's iIs a necessity.
Previous susceptibility testing, done at this Cerftre, of the
susceptibility of Shigella to these two drugs dic not show any
discrepancy between MIC and Kirby-Bauer testing. ' Performing MIC
tests would only add further to the costs of the study.

Conclusion: We believe that we have answered all the questions
raised by the reviewers in a satisfactory way, anrd hope that the
Research Review Committee will judge in favor of the protocol.

7

Thank vou.



