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Generallaim : ‘
* To study the effectiveness of albendazole as é trreatment for infections with
G:ardra fntestinahs .
|
i
Speciﬂc aims
To compare metronidazole and albendazole as treatments for Infections with

Giardia mtestmahs.

To compare albendazole given as a single dose with albendazole given as
three si_ngfe daily doses as treatment for infections with Giardia

Significance !
If Intestinal parasitic infections are to be controlled then part of that control
Is likely to involve treatment of existing Infections. There is a need for a
single dose treatment which is effective not only against intestinal worms but
also against important Intestinal protozoa. Albendazole Is effective against all
the common Intestinal nematodes of man, and agalnst some trematodes and
cestodes. An effect against Giardia would be an additional benefit. - Regular
treatment with a drug with such broad effects against intestinal parasites
could heIp to reduce both the prevalence and intensity of Infections and thus
any effécts on the health of the community, and wIH help to eliminate
reservolrs of infection.

{ .

,ii j ' _ ETHICAL IMPLICATIONS
All the Llrugs to be used in thils research are Iicensed and are on open sale
In Bangladesh There would be advantages for the treatment of infectlons
with Gidrdia if a drug less toxic than metronidazole could be found,
particulgrly if it was effective as a single dose. The subjects taklng part In
this research will receive treatment for intestinal parasitic infectlons and will
have thf!e services of a physiclan during the course of the study.
1. i . \

"
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Intéstmhl baras:t\d infectlons are among some: ‘of the most common and
_bblqu:tous Infectlons of Iman. Recent estimates suggest for example, that 25%

of ithe or!ds piopulatlon are infected wlth A carisllumbmcoldes while Giardia

gnt‘éstmbhé d G)a}nblia) is probably the worid’s most ! widespread intestinal

- brotozoén {1t is endemlc'ln many developed countries as well as in most

developing’ countrles (Warren & Mahmoud, 1985)
.

f*f Alt the moment at least two different drUQs are needed to treat
Infectlons with both intestinal protozoa and Intestinal nematodes. The drugs
commoniy used drUQs to treat most species oﬁ inte.stlnal protozoa are
metronidazble and tihidazole: they.are very gimilar chemically and are both
active agalnst Glardia Intestinalis and Entamobba histofytica, Metronidazole Is
the’drub of ichoide to treat Giardia in the USA.(AMA, 1987). Both
metronidazole and tihidazole are assoclated with mild and translent side ,
effects mclu‘dlnd inausea, abdominal pain, vomiting, a metallic taste, headache,

-urtlcari& and re?/ers!ble ‘neutropenia (Gustafssj.on et al., ‘1987)

! t . H

! Mebendazole is probably the most commonly used drug with activity
against 'the major Intestinal nematodes of mani Ascaris lumbricoides, Trichuris
tr:ch.'ura and hookworms, and Is usually prescribed as two doses a day for
three days Some other drugs, usually admlmstered as a sihgle dose such as
pyrantel pamoate !and levamisole, are highly effective agalnst Ascaris but are
less' effactive against Trichuris and hookworms. Finally, a relatively new
drug, albendazole, has been shown to be effective when glven as a single
dose to.treat Ascaris, Trichuris and hookworms (Pene et al., 1982; Ramalingam

et 4dl., 1983)

Albendazole is a benzimidazole derivatle chemically refated to
mebendazole thiabéndazole and flubendazole. -1t is rapldly converted In the
body toialbendazole sulphoxide, the maln metabolite with anthelmintic activity
(Gustafsson et al.,, 1987). A single dose of 400 myg of albendazcole given to
adults ahd children oldef than 2 years is recommended by the manufacturers
as treatment for adult intestinal nematodes, lncluding both specles of
hookworms, Ascaris lumbricoides and Tr:chuné trichiura Using different
reglmens of the drug albendazole has also been shown to have an effect
against itl:ssue invasive nematodes such as Strongyloides stercoralis and

Ehookwor !talrvae;r against some adult trematodes, agalnst cestodes of the
m

genus Taen!a, and is belhg studied as a possible treatment for hydatid
disease (Anonymous 1984), Albendazole appears t6 have an effect on a
wider range of helminths than any other currbntly available drug, and it
shows either good rates of cure or slgmﬂcant! reductionis In egg counts for
the most’ common lntestinal nematodes, even when given-as a stngle dose
(Pené et al., 19821 Ramalingam et al., 1983), One of these studies recommended
that lnfectlons wlth Trichuris should be treated wlth 600 mg of albendazole
(Pene et al., ;1982) - ! | ;

i [‘

‘! RJcenhresearch at Murdock University : in Australia has shown that
albehda ole is actIVe in wtro agalnst Giardla dnd also that it appears to be
more’ active than| | metronidazole or tinidazole (!'ILhompson ‘personal
communicatlon ofa data in ‘press). In these experlments, the lowest
conceént atlon of drug which had an effect on’ trophoZoite motility, structure
or adherence, was| defined as the minimum Inhi itory c¢oncentration (MIC). The
IoweSt ckncenitraffan i°fad”49 at which no morphologically normal and dividing
' 1y . v
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It g
PV




. |‘ ]
trophozoites were observed after 7 days culture ‘was deflned as the minimum
Iethal c&ncentratlon (MLC). After exposmg trbphozoltes to the drug for only

4h the,followlng vaIUes were obtained: | |

i ! ‘

: ] ~ owme | L] me

l}detromhazme 2.6 ug/m]i ' > 20.5 uQ/nﬂ

'[l:’1n1|daz?fie 1.3 ug/mi I:: | > 20.5 pg/ml

ﬁtbendazo?e 0.3 ug/mt E 1.3 pg/ml
|

! \ b l B |

| Lls table: indlcates that - ‘at the concentratlons of drug used In the
experim&nts,,the' trophozoltes of Giardia exposed to metronidazole or tinidazole
for 4 hours can recover whereas trophozoites|éxposed to albendazole do not.
The conl:entr‘atlon of albendazole which Inhlbited the growth of Giardia was

© nearly hine times lower than the concentratlon of metronldazole which had the

sarne effect. ‘ i
!
‘ Because albendazole is also active agalnst gut nematodes, if albendazole
was found to, be an effective treatment for Giardla, and particularly If it
cou!d béi given as a single dose, then the drug could have great value as a
part|of |paraslte control programmes in clrcumstances where polyparasltism Is
common‘such as;the slums of Dhaka. :
| i
Giardia In the siums of Dhaka N
Infectlons with Giardia are common in the slums of Dhaka In a recently
finished study of Ascaris in a slum in Mirpur, the prevalence of infections
with Giardia among 543 children aged between 5 and 10 years was nearly 12%
(Hall, unpublished observations). In a prospectlve study of the acquisition of
infections with Giardia conducted in another part of the same slums, the
average number ‘of infections dlagnosed each month was 8.5 in a sample of
about 200 children aged less than 3 (Hall, unpublished observations). During
the 22 months of this study, during which stool samples were collected and
examlned once a month, only 87 (38%) of the 226 children studied were never
infected with Grérdra I ; ’
L. j

{ H oo - RESEARCH PLAN

i ;: ' P i
The nuil hypothesis proposed is that albendamle, given either as a single
dose. orl‘as threa dally doses, is as effective as metronidazole in treating
lnfectlorts with Giardia. This hypothesis will be tested in an Investigation to
be undértaken in an urban slum in Dhaka, |: i

i
i
1

i
Study ste sample and sample-size

The stutiy wlll be conducted in Milat Camp, Mirpur Sectlon 11. The study

entltledg G!ardla and persistent dlarrhoea” (Protocol number 86-021) was

conducted In this area and the investigators ind staff are well known to the

local‘ people i ‘Mothers whose children took par -+ |n the previous study of

Giardla ’wlll be asked to allow their children aged between 5 and 10 years old

to take part in lche proposed new investigation. Particlpatlon will be by

informe cénsent ik New families will be recruited if necessary. :
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: 'T e stud ample witl be children aged ‘between 5 and 10 years old.
The pr vallence and intensity of parasitic infections is known|to be high In
this' age grotip ahd for practical reasons such | chlldren are most amenable to

study, Qartlculat y. in terms of collecting stooié IEach child’ will be given a

Lo Lo I

.me Ical examlnatgion by the project physician before belng enrolled in order to
;enSUre Lhat ‘there are no underlying medical ondltlons. During this :
‘examina

lon or at!any time during the study, nchlldren with medical complaints
will be: given either free treatment by the pr?}ect physician or referred to a
suitable medical | faclllty

I b

g\ The size of‘ 'the sample to be chosen for }study will depend on the need

to be able to! dlstingulsh between treatments fcr Gilardia in terms of their

'effectlvéness, and can be calculated accordin to the following formula
i(Klr‘kwoth 1988):--

I; ;:j!!? n > {ud [x(-m] + VJ|‘?![HO(‘"“0)”2

i
b
I
i

: l :w (- )2?‘

P Uglng thls formula it can be shown forwexample that if a sample size of
30 is taken for each group and if a 5 day course of ‘metronidazole is assumed
to treat 80% of infections (no 0.8) with Gfaer (WHO, 1981; Reynolds, 1989),
using alpower of 80% (u = 1.28) and at a 5% ||evei of significance (v = 1.96) It
wouid nhot be; possible to conclude that another‘ drug was more effective than
metr‘omdazole if it ;was less than 97% effectlve,‘or to say that it was less
effectlve than metronldazole if it was more than 58% effective. In other
words, |f between 58% and 97% of cases are chred by another treatment then
that drUg is indlstingmshable from metronidazole in its efficacy and the null
hypcthesns is: accepted; If fewer or more cases are cured then the drug Is '
less or ‘more effective and the null hypothesis is rejected. From such a
oalculatlon it Is obvious that as the sample sizé increases so does the ability
to dlscrimmate between treatments. By varyihg the proportion of people

 treated . effectlvely by a test drug in the equation (n), a range of sample sizes

can be calculated and plotted (see Figure). This plot shows that if two drugs
arelvery similariin their efficacy, a very large sample size s required to be
able to |te|I which is more effective. The sample size to be used will therefore
be a compromlse between the power to discriminate between drugs and
practlca conslderatlons such as the number of cases likely to occur, the
number‘lof stools which can be examined dailyr y a limited number of staff
using titne consummg quantitative techmques,“and the cost of the research.

- Fdr these reasons a sample size of 60 c‘ases of Giardia per group has
been chosen, soia total of 180 cases would be. Pequired to complete a study of
three treatments.. With a sample size of 60 pe group there would thus be no
signlflc nt differehce in the efficacy of drugs If the test treatment was
between\ 656%. and 93% effective, assuming that|metronidazole is 80% effective.

If less than 65% or more than 93% of infectlons were cured then the test
treatme t would be significantly different compared with metronidazole.

. ' 1‘ - |

With a prevalence of Giardia in the slu é of Dhaka of about 12% and
assurnmg a rate of infection of 4 cases per 10d children per month, then 400
childrerE studied’ for 9 months should provide;a sample sufficient to conduct
the 'proposed study )
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Treatment of mfections mth Giardia
Infectlons with Giardia will be diagnosed by the mlcroscoplcal examination of a
diregt smear of fresh faeces for the cysts and trophozoites of parasites, and
a sample |will. also be fixed for examination by an ether concentration
technlque (Hall 1981). If ‘Giardia is duagnose information will be recorded
about signs and symptoms of infection, abobt recent diarrhoea. and about the
number and type!lof stools passed in the last 4 hours. :Treatment will be
given forLl all Infectlons, symptomatic or asymptamatlc | !
' 1
! It is estlmated that there will be between 40 and 50 subjects infected
with . Gfardra‘ at enfolment. These subjects wllifreceive one of three
treatments as‘ follows Group 1 will be given albendazole as a single dose of
600 mg, éroup 2 WIII be glven albendazole as & single dally dose of 400 mg
fbr 3 da s, ‘Group 3 will be given metronldazoievat a dose of 10 mg/kg body -
elght ln t!tree daily doses for 5 days. The dr gs given to Groups 2 and 3
wIIl be provided each day by fieldworkers ln bottle containing the dalily
dosage , ‘ !; ‘\ : '

L Because of the different doses and dosages it would be extremely
dlfflcult ‘lfo conduct a double-blind study: the staff would be aware which
drug is belng given and It is likely that the subjects would find out as well,
partlcularly if two children In the same household were assighed to receive
different itreatments. Nevertheless bias will be! avolded for the following
reasons. | First, the order in which drugs are to be given will be decided
before the study begins using accepted randomisatlon procedures (see below).
Secondly, neither the project staff nor the mother can influence the outcome
of the treatment given to a child as this will be determined on the basis of
the presence or absence of Giardia in the faeces alone: the outcome of
treatment will be evaluated simply in terms of whether a parasitological cure
has been’jachieved or not. All stoo! samples will be sent from the Mirpur
fleld site to the ICDDR,B by a messenger and will be ldentified only by a
sertal number -—— no names or ID numbers will be used. In this ‘way the
laboratory staff will not khow whose sample is being examined so they cannot
be . influenced by the treatment gtven.

1!

. ‘Fh&bprocess of assigning subjects for tr eatment wlll be performed as
follows ecause there are no methods of quantlfylng the Intensity of
infectionsj‘ with intestinal protozoa, the subjects! will be simply classed as
mfected 6r uninfected. Infected subjects will bé randomly allocated to
receive a treatment by selecting in serial order, a numbered envelope
contalnlné the number of the treatment to be g}ven The number In each
envelope,|e|ther 1, 2 or 3, will be generated by!the random numbers routine
in the statistical programme Statpac Gold (Walonick Assoctates, USA).
Stratlfled|| randomisation was not recommended by one of the external
revlerversl of this proposal (S.M. Gore). 1

* Ei '

Aft r the treatment has been completed, stoo| samples will be collected
on days 3, 6 and g after the last or only dose of drug. As reinfection with
Giardia céuld theoretlcally occur Immediately after treatment and as the
median prepatent period for infections is about|[i4 days (Jokipii and Jokipit,
1977), stools cbllected on 3 occasions over the first 10 days after treatment
should be! sufficient to provide evidence of unsuccessful ‘treatment A direct
smear of faeces wlli be examined for cysts and ‘trophozoites before using a
concentration technique to detect cysts. A sample of faeces will also be
p[aceil in ph?s%phate,}buffered saline and stored { in a freezer set at -20 °C.

. i ‘ :

i T
h i ‘

B Bt ‘
RER

i i R

!
P



This sampie will be tested at a later date for Giardia antigen using an ELISA
develope!d at. the London School of Hyglene and Tropical Medicine (Green et
al., 1985; Miies, pers. comm.). Three diaghostic techniques will thus be used
to determine whether treatments were successful. If treatment for Giardia is
found tq be unsuccessful a course of metronidazole will be glven. If subjects
are found to be infected with intestinal nematodes after treatment for Gilardia
they will be given a course of mebendazole.

When children become infected with Giardia during the study they will
be assighed to receive a treatment as described above. If two or more
chlldren: are diagnosed to be infected at the same time the envelope
containing the number of the treatment they are to receive will be selected
by stoollserial number order: the lower or iowest stool serial humber will be
ailocated treatment first.

After treatment stool samples will then be coliected once a month and
screened for infections with Giardia 1f children become reinfected with
heiminths they will be treated once more at the end of the study.

Anaiysis of results

The proportion of infections which are parasitologically cured by each test
drug will be compared with the proportion successfully treated by the
~control. ]: Comparisons will also be made between the test treatments.

4 i

e e e e .




REFERENCES
AMA (1987) - American Medical AssocwatJOn DrUg Evaluations. 6th
i edn. Ph11ade1ph1a W.B. Saunders
|
Anonymous (1984) A]bendazo]e wormsfand hydatid disease. Lancet
II: 675 - 676, o .

Green, E.L., Miles M.A. and Warhurst, D.C. (1985).
Immunodiagnostic detection of Giardia antigen in faeces by a
L rapid visual enzyme-1linked immunosorbent assay. Lancet ii:
691 - 6%3;
|

Gustaffson, UL, Beermén B. and Abdi Y.A. {(1987). Handbook of
Drugs for Troprca? Parasvtrc Infect1ons London: Taylor &
Francis.

Hall A. (1981); Quantitative variability of nématode egg counts
in faeces: a study among rural Kenyans. Transactions of the
Royal Society of Tropical Medvcfne and Hygiene 75: 682 -

687. |

Jokipii A.M.M. and Jokipii L. (1977), Prepatency of Giardia.
Lancet 1: 1095 - 1097. |

" Kirkwood B.R. (1988). Essentials of{Medical Statistics. Oxford:
Blackwell Scientific Pub1icatio?s.

Pene, P., Mojon, M., Garin, J.P., Coulard, J.P. and Rossignol
J.F. (1982). Albendazole: a new broad spectrum anthelmintic.
" Double~blind multicenter clinical trial. American Journal
of Tropical Medicine and Hygiene 31: 263 - 266.

Ramalingam, S., Sinniah, B. and Krishnan, U. (1983).
Albendazole, an effective single dose, broad spectrum
antheImintic drug. American Journal of Tropical Medicine
and Hygiene 32: 984 - 989,

Reynolds J4.F. ed. (1989). Martfndalé; The Extra Pharmacopoeia,
© 29th ed. London: The Pharmaceutical Press.

Warren, K:S. and Mahmoud, A.A.F, eds”(1985). Tropical and
Geograpbfca] Medicine. New York: McGraw-Hill.

WHO (1981). Intestinal protozoan and helminthic infections. WHO
Technical Report Series No. 666. Geneva: WHO.

f



PERSONNEL

a 1
L
1 |

?rojéct{Physician (Dr. Quamrun Nahar)
jealth Assistant (Nyati Sarker)

jealth Assistant (Nurjahan Akhter)
lealth Assistant (Salima Akter)
_aboratory Technician (R.N. Sarker)
_aboratory Technician (New post)
caretakeér/Cleaner (A. H. Howlader)
iata-entry technician (Temporary post)

1
| g J | ‘
SR T , - BUDGET
>6rsonne P
3r‘ojectEPhysician
{ealth. Assistant
jealth Assistant
{ealth Assistant
-.aboratory Technician .
_ahoratory Technician
caretaker/Cleaner
data Entry Technician

Supplies and Material
orugs
Glassware
Hospital supplies
Stationéry
Chemicals :
Janitorial supplies
Non-stock items

|

Dther costs

Rent '

Interdepartmental services
Transport, Dhaka

Xerox, mimeography

Telex

Staff clinic ;
fests . '

o
i

TOTAL

GRAND TOTAL

s etem

Overheads (31%)

NO
GS
GS
GS
GS
GS
GS
GS

W W www

uss

O = = 2 B ON

months
months
months
months
months
months
months
month

-0 W0 W W W

uss$ -



N oo ) ', - vty .
. - o A ' r . L. . Lo . \ RS ‘Al‘ [ by
i p S Eoj : . . . r . , y
- A .
R :|' ‘ i ; 1[ P ‘
R : T PN v

I
. S A L -
SRR

o epit ea g e @ as 59 BT S A3 AT TR
tapf- (ngarSa e qu—a‘"&r%mfm Az 'Cf@éﬂf‘ﬁ? VP
P A sty SAERTENR eputsag TR O
oreasind | S T eigE redl R(Y AT OTL rER ]

> . mﬂw

2, 2XFEYT AV,

C umar unadflE Fgaval SERGTOEE (e £9I0D)
Serooe S, ay moEA gaque A 1 womat Fapratine Taleqm dlpor
Sorr  SEEAT 225y Q5 D ’Bs?fg G HraT w2y G

2oy (SO GERTL AR CEFGI y
. - ' > ~F Caso
| b R T E TGRS AR STEEITRAL v""ﬁj
s FolE e WA ova e eay @vieseE PR ST
dh(F s eaeweT SRATRG LA eET Wy FORE (T P
izzsraliE ORIICLTU Sodipaz vorar ame wontis Telepa-
TUR T wlGEA :

i A5 NNTT NPIINT FARYS 1{5}7{5\7@ @f’u“@fﬁ(mfw
@Mﬂ?ﬁ '?rrfwjxf e 'C\b"(;ﬁjm 3 AR ARG 02 A0
»o adeF O POCTVE ST AT Ny O w{ﬁza‘vm’ ﬁz%vnﬂm
TR N e e Ak AR ey Aelepaod Teas xS
MG, WV NN VAT W"ﬂuﬁ ﬁzj Wﬁw@%@rwﬁ?
Sl Py S 9T, O BB FFoana oy Wer MOYS UiE
£6 - o SYXY %M&'?Q*’UGT a3 DECHE-E iy 'ﬂe‘(w’w@%
Polifae W@z j8 X FETD 00X QAT oy — v BYAYT K H(D
oot B ol e ey S48 aeer” B ofew S et

W T W NS, S et @m) s A
| FIUTERT (T KRG PRI A

_g{r‘x‘ LYIET TS SR e Mw’umtg} @rr;ﬁ’o‘*w 2o F AL

sEE AT sACIaAT FI(T )

A
: 'CLr' —J;Q(-Eg- ?(fgi—r- (}2 W{,A_{ ’LJ‘(L')-S"' C’-—'-x)
ngmj PV R Arwies 2 S (1 B Y O
ATy BYE o0 st Pragaria T 2?("1 g\r@_fﬁw eams % FYR (5

orocCarE A3 AT WWE

'fffs—ﬂ:_}?ﬁ ii; ateex B 42’?‘?5“\ W’ﬁ“"

I 1
‘ - TN .
Do I .
1 " i

| [}

NAAT WATY SR THRT
(3 it arefqe 1
SYIVE™

’%"{I WT:(\N (“\5h '\CA_CUI' g2
f wg?w—ygxw@d TRAT(S
RN A7 2 L BAEIG  ( (bera I Rar

J
i
|



. CONSENT FORM

i , I

(Tran$1ated vers1on to be read to and s1gned by the Guard1an of
any ch11d1aged between 5 and 10 years d# age . tak1ng part in the
study' ent1t1ed "Single dose treatments #or Wntest1na1

parasptes DEN : | i

Mqther’s hame:

1£ Child’s name:

2. Child's name:

We aré from the International Centre for Diarrhoeal Disease
Research, Bangladesh (Cholera Hospital) in Mohakhali. We are
studying different treatments for intestinal parasites such as
Ascaris (boro krimi) and Giardia. A1l the drugs we are testing
are licensed for use in Bangladesh.

!
If you agree to let your child or children aged between 5 and 10
vyears old take part we would like to collect a stool sample from
each ¢h11d and examine it for evidence of infection. Our
physician will also give your child a medical examination at our
treat?ent centre.

If we:find that your child is infected we will then provided free
treatment for the infection and will ask you to collect between
one 'and three stool samples afterwards treatment to check that
the medicine has worked. It may be necessary to treat the child
again.

We would then like to collect a stool sample each month to check
that your child has not become infected with Giardia. If it does
become infected we will provide free treatment and will then need
to coT]ect three stool samples to check whether the drugs has
worked. If the medicine hasn’t we will provide another one.

During our work please make sure that the stool samples we ask
for come only from the child we are studyjng.

A treétment centre will be operated between 2 pm and 4 pm each
day for those children taking part in our .study. If your child
has 1oose stools or diarrhoea, please bring along a faecal sample
to this clinic. A1l medical examinations and medicines will be
provided free of charge to your children taking part in this
study. You may withdraw your child from this study at any time.



