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Sem:otype specific clinical and epﬁdaninlogic studies of rotavirus gastro-
enteritia in Bangladeshi and Kenyan children axre planned. At the ICDOR,B, 500
children aged O~5 years will be studied over one year pericd specifically exemin-
ing the clinical presentaticn and severity of illness agsociated with each sero-
type and eledtrophorotype of rotavirus, Similar studies will be undertaken at
Nairobi in collaboration with the Kenyan Scientists. Standardised methods have
been devaloped to compare the results of the African and Asian Studies. These
data would .be helpfull in the understanding of the relative role of different
serotypes of rotavirus in these two different geographic populations. Sexotype
specific infoxmation are 8lso crucial for the development of an effaective rota-
virus vaccine at the moment.

'This protocol has been approved by the Pathogenssis
and Therapy/Dieease Transmission Working Groups.

(b) Ressarch Review Comaittee:

{C) BMRC:

(d) Director:. s

{e) c::ntrolic:c/m.i_.n,‘!.aﬁramr :
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SECTION I - RESEARCH FLAN

A, IRIRCDUCTION

Le Obj ective:

{a} To determine the nmumber of different serotypes of human rotavirus

prevalent in Bangladesh.and iKenyan children.
(b) To characterize and compare the clinical and epidemiological features

of the c;irculating Rotavirus Serctypes in Asian and African children.

2. BACKGROUND
gstabl istment of collaborxation:

This collaporative project for studying the Rotavirus diarrhoes of children
i_.u gangladesh and Xenya originated because of the ff§llowing backgrounds:

(a) At the ICDDR,B research activity in the field of Rotavirve  °
diarrhuea began in 1978 when Dx. David Sack undertook a mumber of clinical
and £:cid trials and also set up the laboratory procedure for the isolation
of the virus at the centre. Subsecjttlently the research area is further
expan&eﬁ by Dr. Robert E, Black .wm also carried out some field studies in
the Matlab area. Results of these investigations showed .that . 1) thé virus
is highly prevalent in the community (secord in inf;'ideru:e to B. coli} 1i) < -
has been associated with severe dehydrating diarrhoes in children and (iii)
can be effectivei-y managed using oral elect?olyte solution. Both these
investigators completed their tenure of work and left the country in the
later pa.rt of 1980 and no fur..-ther Rotavirus work has been undertaken at the

A\ Ju.?\‘ -

_centre since then. During this lag period initiative effort to study this
. | |aekin g
important virus amongst the centre's sclentists were mostly Taoking. Since

rotavirus diarr}pe; is coming out as an important public health proplam of
high priority, activity to study this virus would- be essential for the

e
centre.
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(b Secondly, it iF baing increasingly realised timt‘mtavitus
dlarrlhpes te a global. problem for todays children. ‘Evaluati.on and charac~
‘tarization of the clinico-epidaniplogical featureg associated with the
daiffarent sﬁr‘axns of the virus prevalent at different geoqx.aphic reqgions of
the world would be ext.reaml& important to understamndi the nitural course of
the disease. Tt will a].m‘ bring out the hiological and socic~cultural
variables in relation to the distribution of the disease in two gecgraphically

distinct communities.

(¢) Thirdly, since Dr. Mutanda has already gained considerable
_ experience in rotavirus diarrhoea in the Bast African region and also conduc-
ted some merotyping studies in Bangladesh, thisisaunique opportunity for

utilizing his experience to run further comparative studies in this areas.

(d) Fourthiy, at the moment JCDDR,B laboratory is mot compatent to
carry out serotyping studies of Rotavirus due to technological difficulty.
Therefore it would be logical to collaborate with expert personnel of the

world who bave more technological advamcement to mave our straing serotyped.

{e) Pifthly, form the very inception of ICDDR,B in @rly 60's ag the
Pakistan~-SEATO Choleraz Research lLaboratory, its activities were entirely
limited within the regions of Eangiadesh, which i85 quicet unfexetandable
_ mnsidsid?ring the limited nature of the centre. Today the scopes and
objaétive of the centre is an international oné and extension of its
acj:ivities outside Bangladesh is a logical outcome of its internatioml

collaporation. .

{(€) Lastly, Dr. Mutanda and the Kenya Institute of Medical Research
has expressed an interest to orginize a collaborative effort to study the

rotavirus diarrhoea in children in these two countries. The objectives of
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this stucdy wj.ll. ba deternined by a‘nd funds shaxe;l between the collaborating
participants. .

In oxder to give an effect to the above mentioned facts and to initiate .ﬁ
the collaho.rative‘ work with the Kenyan counterpart -ttie Director of ICLDR,B
-promulgated a draft pmup‘osal on 15.4.1981 to aestablish a body called
INTERNATIONAL SCIENTIFIC AND Tmmxm _CCX)PERATION PROGRAM at ICDDR.R

to negotiate all kinds of coverseas activities of-the cantre.
The program reads az follows:

INTERNATIONAL SCIENTIFIC AND TECHNOLOGICAL COOPERATION PROGRAM
1. IXNTRODUCTION

. Beference to Resolution 17.12.1980 of ICDDR,B Board of
Trustess which states: " THE BOARD REGUESTS THE DIRECTOR T0 PREPARE
A WORKING PAPER ON STRATEGIES FOR COLLABORATION WITH COUNTRIES ARD
AGENCIES AND TO DEVELOP CRITERIA FOR ESTAH.ISHING PROGRAMMES OUTSIDE
BANGLADESH", |

ICDDR, B should initiate asszfeting other countriee arnd agemotes
in providing technical soientific collaboration for control of diarrhoeal

diseaees.

In thie context ICDDR, B 8 already asszfsting; the Govermment of
Saudi Arvabia by development of a central laboratory in Riyadh and an
animal hquae in Jeddah. Also ICDbR,B has started a joint research pro-
tocol with Kempatta Hoepital in Kenya in regard to rotavirua studies.
Recently the Goverrment of Kuwait requested that ICDDR,B to provide

technical aagistiinee in assesament and advice on diarrhoeal dieeases in

that country.
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Tn ti€s point ICDDR,B rust develop a systen by which a more
efifiocent and high quality technical and sotentific service can be

delivered to requesting countries and agenciea, In providing a sound

teoknical and seiéntifie collaboration, it 18 be necesaary o estabiish

in sub—gommitiee of the Management Committee and an offiee for the -~

Intermational Sctentific and Technical Co-operation,

OBJECTIVES _

1. The undertlying okjectives of this committee should be the
ereation or the strengthening of a process that will mzke it ezeier

for the aentre to be able to respond to the requests from collaborating
countriag or in actively generating pzvapasazs fpr aollaboration. Tha
Committee will be asgigning Program Heads or Assveiate Directors the

responsibility of preparing proeject proposals.

2. The Comnittee will be réepansiblge to review all proposals for
collaborétion in projects and help the Director to decids on the projects
to be undertaken by thes centre.

3. The Cormittee will advise the Director in takilng dectaione on

actions related to Intermational Co-opevation and collaboration.

4, The ereation of this Committee would tn no way reduce the

responsibilities of the existing offtces within the ourrent organisational

agtructure of ICDDR,B.

This Committee will be the central pelioy making body for all
setentific and technical collaborating proposals and proposals for
project fun'ding.
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ORGANIZATION 07 THE ISTC

1. The ISIC Commiltge 'has been formed as a Sub-eommittee of the
Management Committee.

2. The Chairman éfthe ISTC Committee will be the Divector, ICDDE,B.
3. The ISTC f.:'ff‘ica will be headed by the Seoretary of ISIC Committee
who 8hall he a person of Asscciate Director Lavel.

4. The members of the ISTC Committee will be the Deputy Director
and the Associate Diveotors for Resources Development and Traiming and
5. Tha Committee will have powers to co—op‘erat“e with other members
as and when ngcessary. ‘

8, ° The Committee may requast anyone to attend one or more meetings
of ISTC relevant to the perticular project proposale concarned.

7e ISTC Sub-committee will tmitiate and request senior members of
the staff te undertake specific project proposals.

8. The office of ISTC will be responstble for periodic reports for
projecte or will engure that ths'pr'oject kead: submite the reporis by
expacted deadlines. | '

8. The Secretary of the ISTC m:zz eonvena meetings, Keep minutes

and have responethility for follow-up of tf’;e resolutions adopted in tfze

meatinga. .



Kenva ~ Sanuladesh technicel collaboration:

Tuie doint votavirus project has heen organised by the ICDDR,B in

cullaboration with the following imstitutes of diffexent countries:

Dr. L.N. Matanda (ECDDR,B)
{Virologist}

Virug Research Centre

Kenya Institute of Medical Research

P.O. BOX 20750

" Nairobi

Xenya

Dr., S.N. Kinotd
Paediztrician /Rutritionist
bepartment of Paedlatrica
Kenyatta National Hospital
University of Nalrobi

P.0. Box 30588

Hairohd

Kenya

Professor T.H., Flewstt
(Wiroclogist)

Regional Virus Laboratory

East Birmingham Bospital

Bordesley Green East

Birmingham B9 5ST.

United Kingdom

Professor George Zissis (Virologist)
Bogpital Saint Plerxe

¥ree University of Brussels

‘1000 Brussals

Belgium

J.F., Lampbert
Department of Virology
Bozgpital Saint Plerre
1000 Brussels

Relgium

Dx. P.M. Tukei (Virologist, WHD)
Directox - : '
Virus Regearch Contre

Nairobi

Xenya . -

Profegsor Kauro Hayashi
{Vvirologist)

¢/0. Dr. S.N. Kaviti

NPHLS

P.O. Box 20750

Mairchbi

Kenya

H. Ensering (Mlas)

Department of Virology

Medical Researxch Centre

Depsrtment of Royal Tropical
Institute

P.C. Pox 20750

MNairobi

Kenya

Prof., Nimrod Q. Bwibo
Professor and Chairman
Papastment of Paadiatrics
P.0. Box 30588

Kenyatta Hospital

Nairobl

Kenya

Dr. W.H. Mosley M.D.

Population stuwdies and
Resesarch Institute

».0. Box 60190

Oniversity of Naixobi

Kenya ‘.

Ms, Betty Kirokwood (Statistician)

Txopical Epidemiology Unit

London School of Hygiene and
Tropical Medicine

Gowar Street (Reppel Bt.)

london WC1F 78T

United Kingdiom



pProfeascs Dr. Tatporo Maito
snpartment of Bacteri01ogy
Institute of Tropical Medicine
Nagasaki Universicy

Japan

(Presently stationed Nairobi, Kenya).

Dr, I.A, Wamola

Department of Microbiology
Chairxazn

Disrrhoeal Disease Control Program
Ministry of Health -

Nairchi

Kenya

Dr. Graham Beanmis (Virologist)
Fast Birmingham Bospital
Bordesley Graszn East
. Birmingham BS 58T

England '

United Kingdom

Dr. Roy Saurders (Vixologist)
East Birmipgham Hospital
Bordesley Green Bast
Blrmingham B9 587 .

England

United ¥ingdom

. Gekonyo
Di.rncb@x’
¥anya Institute of Mi.cal Research:
Ministry of Health
Nairobi '

‘ Kenya

Dr. H. Ramba (Paraai}toloqist)

Department of Parasitology
University of Naixobi '
Kenya

Dr. (Hl-' So) NQ l!.i!-'z&
Department of Bactexiology
University of Nairobi
Xenyatta Hospital

" Mairobi

Kenya

Dr. T.A. S:longok

Dizrector

pivn of Communicable Disease Control’
Ministry of Health

Nairobi

KENYA

Professor D.J. Bradley
Director

* Ross Institute

London School of Eygiene and Trop. i
London, U.K.

Joint mastl of ICDDR B and Xen 3] Sclentistsa:

T wrk out the details of Scientifi.c collaboration with -Kenya a two

membex team (Drs. Rabbani and smdi) from ICDDR,B paid a visit 0o Ralrobl

in late April 1981 and nad aiacussions with the respective invest! igators in

Nairobi, Kenya‘. At Nairobi, the ICDDR,B team met the following investigators:

(a) Director of the Kenya Institute of Medfcal Research at the Ministry of

_ Health, ‘Government of Xenya, (b) Sc;eittific investigators of the departments -

concerned at the Univer-’sit.y'df Nairobi, Kanya., {¢) the Papdiatricians at the

Kenyatta Netional Hospital anmd (d) many other investigators in the related

field including the Japamahe' virology ressarch texs from the Magasaki Universit

presently stationed at Nairobi and the DutchResearch team from the Royal = °
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Tmp;,ce;l Instituts, dasterdam. In two lengthy sessions the ICD!#!,B tean
introduced thelr reseaxch obja;:tive in the field of Rotavirus diarrivea to
the Kenyan Health and Medical Research Authority. From the Kenyan sids, the
cuilaborative proposal for tba study of Rétavirus diarrhcos was bmlii;ly
welc..:omad.‘ In the meeting it was decided that the clinical study will be
conducted at the b:!.arrmaa. observation ward of the Kany#tta National Hospital
and laboratory work will be carried out at the Virus Research Centre in
conjunction with the Royal Tropical I;xetitute of Amsterdam in Nairohf and also
at. the departmente of hac;teriology and pamsitpiogy of the University of

Nairobi, Kenva.

_The preimimry. protocol on Rotavirus sulmitted by Dr. G.H. Rabbani was
discussad and the general principles were appa:cﬁa&. .'mwever, soma suggesticn
ard alteration were mads in the methodology for the protocol and these were
later worked out at saparate individual ‘aeui.ons. “The mathods for clinical
obgervations ware discussed and at;anéqrdi.sed-betwe&ﬁ Di:s. Raphani and ximu
by direct observation and demonstration on patients. The lakoratory part of
the étudy were also discussed among the investigators _conogxnéd and the
métm&o;ogy were mmiaised. The of_ﬂci&l resolutions of different meeting

were enclosed at the end. {See Annex V, VI}.

'

Funding of the Kenja Project:

 The fundting for Kenyan part of the étudj' is expectad to come from the
WEO r:esegu:&i: ‘g':ant-f;ar the CDD. progr;am, while Dr. Mutanda will be mppx;rted
by the ICDDR,B. It wes alss deaided that or. 5.8, Kinoti who will be respon-
sible foxr the cliniqal. study at the Ke_nyatﬁ Bospital would al#c pay a visit

e

‘to Bangladesh apd will be sponsored by ICDDR,B.
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. Pime schedule:

It was anticipated that by the time the WHO fund is available for the
Kenyan'paxt of the study, the final protocol would be ready ard work would

eventually begin both at Dacca and Nairobi by the end September 1981.

Collaboration for virology work:

Since, the laboratory facilities for Serotyping the virus does not
exist either at Datcca or Nairobi collaborative arrangements have been made
with expert viro'logil.sts in England and Belgium for the characterization of

the virus. It is proposed that two types of characterization will ba done

on the virus isolate from Bangladesh and Kenya.

Characterization by Serotype:

‘ It will be done by Professor Zissis at the Free University of Brussels
in Belgium. Professor Zissis has already visited ICDDR,B resear:c;n facilities
at Dacca, Matlab and Teknaf in Bangladesh and has been in collaboration with
ICDDR,B for Serotyping 's!:udies since 1979. He also visited the facilities at
Natrebi, Kenya and is well cognigant ahoﬁt the background'of this collaborative
study. 'l_.'echnical details of how the faecal samples will Ihe collected, preserved

and shipped to Brussels for Serotyping has already been worked out with him.

Electropherotyping of the virus:

It will be pndextakeri by Professor Flewett at the WHO reference laboratory
in Birmingham. It has been shown that viral RNA migration pattern on ‘Poly~
acrylamide gel electrophoresis can be used to destinguish types, subtypes or

strains of human 'rgtgviruses. Since this method is extremely sensitive and

reproduccible it may provide an important epi&‘emiological tool for ctnracteri;a«-

tion of hman rotaviruses strains.
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it has_been decided that Professor Zissis would exchange samples
between his and Professor Plewett's laboratery to cross-check and corxelate

the iri.zology results.

Dr. Mutanda will be responsible for the general supervision of the
Kenyan project and he will also do the virology work at the Virus Research

Centre as well.

Dr. W.H. Mosley who is presently working in Nairobi for the Population
Council was an additional consultant and voluntary adviser to this Rotavirus

Project and will be consulted in future for further progress of the work.

SCIENTIFIC BACKGROUND:

Epideniologic and clinical studies of rdf.avirus.by serotypes are
crucial for the develoiment of Aan effective mtavirus ‘vaccine. Previously
the prospects of a rotavirus vaccine va‘s looked upon as a rare possibility N
becauge the virus was difficult to gr‘ow in conventional tissue ciulture
systens to yield emough antigenic material, They aleo grew inefficiently in
tissue culture of Lhovine intestinal cells {(Allrey, 1_.975) and hupan embxyonic
kid::ay cell {Wyatt et al, 1976). Recently rotavirus were grown more affectently
jonobptimous Line of African green monkey kidney cells (Bryden et al, 1977).
Hopefully this might lead to further progreas in the techniques of virus

propagation and vaccine development.

After a hrief review of sxisting literature it was abserved that the

knowledge about the clinical and epidemiological featurds associated with

. different‘smtypeé of mman rotavirus is truely pon~axistent. Bowever. such

findings would be extremely --important in the understanding of the relative

role of the different serctypes in the natural history of the disease. Most

-



‘of t:hé morbidity and mormity reports on rotavirus duﬁmu {not by sexo-
type) came from hospital or nursury bas-d studies in the temperate countries
1ike UK, USA, Canada and Australia and néne lag besn reported fxom this part
of the globe. |

In this study, clinical features of rotavirus by Mtype will be
established in Bangladesh armd Kenyan chi.ldrui ,ovlot a b&r,tod of one year. This
will bring out the relative severity associated with sach serotype of rotavirus
in these two populatione of Aifferant qenqraph;.c' loeatioxit;. Thess 1n£o§nti.ons
are crucjal for the understanding of iolative virulence of each ﬁxotypc and
their pattern of circulation at different times of therm.r. Also the deve-
lopment of a prospective rotavirus vaccine depend to a great axtent on the

jdentification of mumber of serotypes existent in the community.

Review of current krnowledge:

The rotaviruses have eamerged during the past several years as a major
pulp_l.tc health problem of world-wide mpbrt:ame for wﬁich there axe as yet no
adequate control measures. The disoa‘se prdoﬁimqt]__y affects éhn children
under 5 years of age with peak incidence in 6-24 month old children. Of the
children hospitalized for gastroenteritis in various parts of the world,

xotavi.rqs infoections have accounted for 42% to 55% (see 'rabl.e)'.

FROPORTION OF CHILDREN HOSPITALIZED WITH ACUTE GASTROENTERITIS
AESOCIATED WITH ROTAVIRUS INFECTION

No. of Percent with

Geographic Mcatiop Refarence | | ’ -Yaax " CASeD Rotavirus
washington D.C. Kapikian et al -(1) 1976 143 42
Atlanta, Ga . Gomez-Barreto et al (2) 1976 29 55
Birmingham, UK -  Flewett ot al (3) 1974 73 54

_ Oslo, Norway = _ Qretavick et al (4) 1974 3§ 54
Melbourne, Australia Davideon et al (5) 1975 378 52

Mapcd from énmez-aarrat.o et al (2).
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The diseate i5 observed frequently .in children upto 4 yeaxs of age and
occasi:;nally in older childrén. Rotavirus are not often associated with
d:j.arrtpea in adults., Although in one study 35% of paxents of infoctoé
chi:ldren showed serological evidence of ‘:accnt infection, ilingss occurrydili
only 3 to 14 parents (Kap:l.k.un et al, 1976). Most of the studies were conduc-
teéd in hospitalized childran and were likely to mphnsm the severe !or:ms
of the disease. In late 70's studies :Erom Bangla.denh indicate that rotavirus
and enterotoxigenic E,. coli. were asnociated with 70% of the dehydrating dia-
rrhoea and 77% of the total potential deaths in Matlab population {6). Ina
prospective serc-survey in rural Bangladesh 93% of the childraq 0-4 yesars old
was found to have antibodies against rotavirusg axﬁ rises in the antibodies

'
against rotavirus and rises in.the antibody tire occured in 67% of these

children (7).

Fotavirus serxotypes:

1

wone of the these studies have undertaken any effort tomnine the
scrolo'qic vaxiant'/s of the virus. :én‘l_é?&_ Flewett et al reported from-
mrmingm the existence of two‘.serdl:ypes of human. qutav:l.;ua {Flawett et al
1978). Zigssis and Lambert (Zissis et al, 1978) and Thouless et al 1978 have
detacted different serotypes using complment fixation and serum neutraliza-
ticn test :especuvely. Initially two, posaibly three serotypes wWere reported.
Latex Flewett et al, 1978 produced evidence for the existence of a fourth
using ELISA and Radio—imumauay t.echnique. Very recently Beards et. al
reported the conﬂrmtion.qf 3 and i.ndicated that a fifth serotype probably

exists (Bbards-ét al 1980);

- i



- 14 =

Electrophorotyping of rotavirus:

Rotaviruses are difficuit to grovw in conventional tissue culture and
thia has mmparad the development of sarologic tests hy which the species
identification and strain differences of the virus can be made., Because of
this limitation of growth Iin-vitro, a different appz;oach for digtinguishing
rotaviruses was undertaken on the basis of e_.‘!.ectxaplnretj.c mig_ration‘of viral
nucleic acid. This method has also proven a useful tool for dfietinguishing.
many other viruses such‘an inﬂuenza':.-virus, cytomegalovirus, herped virus etc.
The method consists in extraction and purification of viral RNA material from
cell-culture grown human rotaviruges using centrifugation in cesjum chloride
gradient. A solution of RNA materials was then made in polyacrylamide gel and
subjected to electrophoresis at 0°c at a constant 200 volts for 5 hours. The
gels ware stained and photographed using a poiaxom type 105 £ilm and a short
wave ultraviclet transilluminator. On the basis of differences in RNA migra-
tion pattern in polyacrylamide gel 'human rotavituses can be
geperatad inte 8-11 distinct bands "whiclh represent the viral genome structure
{Hewman et al 1975, Rodger et al 1975, Kalica et al 1976, Verly and Cohen
1377). It is important to note that a difference in RNA migraticon pattern does
not necessarily reflect an ‘antigenic difference, w@u. genetic studies with
Bluitnngue virus and reoviruses have now produced gvidence that viral RNA
segments which code for particular polypeptide on the ;riron is responsible
for immunologic specificity (Huisman 1973, weiné'xf et al 1977). Detemmination
of which segment is responsible for serotype specificity smong the rotaviruses

. Y -
needs further research and development in imumloqic technigues.

-

If the aifferences and similarities of RNMA patterns for the human

' rotaviruses ultimately corxelate with distinct serotypes among the human
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rotaviruses, then the current analysis with human rotaviruses may have

implications for understanding the epidemiology of rotavirus infection.

.. .ouniologic study of Transmission:

Subsegquent to the clinical study an epidemiological study will be
undertaken in children in 3-4 villages in Matlab field area or Dacca urban
area under a diarrhoea surveillance program whexe age and sex specific distri-
mution of rotavirus serotypes and the incidence of clinical disease produced
by each of them will be detexmined over a period of one vear. This study
would provide information about the relative prevelance of' the different
exisﬁing gerotypes of rotavirus in this commnity at different times of the
yaar.

This epidemiological field studg will he undc;:;'taken after the clinical
part of the pmjéct hae efficiently progressed to a considerable extent ard -
the serotyping art has been functioning fairely efficiently. Family studles
will ‘ be undertaken and contacts of index cﬁses lw.tll be féllowad. specifically

examining the poasibie vehicle of transmission.

?@@@onalb.of the study:

Pelineation of the clinical and epidemiologic spectrum of the digease
caused by different serotypes of human rotavirus is expected to through
adequate Light in the understanding.of the disease process both in the indi-
vigual patien_t almd in the community as a whole.

The difference in the relative prevelance of the various serotypee in
different seps::ns of the year may have . important :unpl.icutibns in the deve-
Lopment of control strategies particularly vaccines. The clinical disease
that may be associated with different serotypes of rotavirus producing vary-

ing degrees of severity may indicate different lines: of management. The main
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objectives of this study are to define the total number of human rotavirus

serotypes in Bangladesh andﬂeny_5~ ' to determine their type specific clinical

and epidemioclogical features.

'SPECIFIC AIMS:

Thig study will be designed to answer the following questions as
specific aims:

1. Bow many serotypes of rotavirus are asgociated with acute gastro-
entexitis in children of two geoqraphically distinct population of
Asia and africa 7 '

2. what is the relative importance of different sexotype in clinical
severity of the disease in these two population ?

3. Whether or not the clinical exprassion of the type-specific disease
are different in population of different time, place and permon ?

4. Whether infection by one serotype protects the host from subsequent
.attacks ? '

| METHODS AND PROCEDURES:

The methods and procedures as described in the §pl;_evious protocol

submitted by Dr. G.H. Rabbani were reviewed and discussed in detail between

the ,clinlciana from ICDDR,B and l{enyatta Natiopal ao'spital. The folliowing
methods have been developed after complete re\}iaw and will be followed for
clinical evaluation of the patients both in Kenya anéd Bangladiah Regearch
Centre.

Size of the sample: It was decided that 500 patients upder  five

years of both sexes will be studied over one year period both in Keaya and
Bangladesh. |

L

Selection of patients: ALl patients reporting at the Kenyatta Mational

Hospital, Nairobi and the Treatment Centre at ICDDR,B, Dacca will be eligible

-
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for the study. Patients should have a higotry of acute giarrhwu with 3

or more watery or loose motions within the last 48 hours without receiving a
treatment with antibiotics, before coming to the hospital. All patients with
a severe and chronic infection(s) and ttpée with 3rd degree malnutrition will
be excluded from the study. (For critexia of severe infection and malmutri-

tion - see Annexture I, II).

Randomization: At each centre, 2 children will be selected randomly

for admission into the study each day. Randomization will be made by taking
every 3rd child who would meet the study criteria. If the 3rd child does

not satisfy the admission criteria then the next wiil be selected and so on.
Each child admitted into the study will be identified by a study number and

! .
will be written in the admiseion chart.

Clinical Assessment: History: Immediately on admission a detailed

.clinical history of present illness will be obtained from the attendant of
the child and will be recorded in px;eacribed.fomsr.r This will include the
permnal menorandéh of the patienﬁ, duxation andi:;ypé of diarrhoea, troatment
received, frequency of vomiting and general food mb;t. {(for clinical history

see Apnexture. III).

Asseszment of dehydration: & complaté physical examination will be made
by.thé attending physician and height and weight will be recorded. Degree of
dehydration will be classified into mild, moderate and severe types as judged
by the clinical signs aid symptoms. These obﬁe.r_;#ations will imclude examina—
tion of skin tqrépr. antexior fontanelle, eyes, tongue, mucus membrance,
radial pulse etc. (fox éign/symptoma of dehyiration - see Annea;tﬁre w).

Status of dahydration will be repeatedly examined at 4 hours and 8§ hours after
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admiesion arnd then every 24 hours till the patient is dlecharged.

Standardization of clinical observations: Clinical observation

generally varies to a considerable extent in most cases between physician
aid nen-physician observers. To ninimize such interobserver variations the
clinical methods to be followed in this study have béen standardized by
practical demonstration between the investigators at the paediatric obgarva-
tion waxd at the Kenyatta Mational Hospital. On the sa#e patients, blind
observations were exchange for the cie;tezmimtion of degree of dehydrations,
fluid deficit, etc. and were statistically evaluatéd to examine their extent
of coxrelation. Aafter such trial, the standardized methodology has been
developed. Dr. S.N, Kinoti, who will be conducting the clinical aspects of
the study in Kenya ls expected to visit ICDDR,B to sse Bengali diarxhoea
‘patients for himself and to cross-standardize the mathodology at Dacca
following a similar procedure as was done in Kenya. After such procedure,
the final flow-sheet for recording clinical observations will be developed
and will be used hoth in Kenya and Bangla;lesh. Patients will be clinically

evaluated following a list of clinical varjables (see Annexture V).

Ireatment and Managgnent: Rehydration: Rehydration wiil be started with
1mravémus fluid only in cases of severe dagrée of dehydration and then
switchad over to oral fluid for subsequent maintenance provided the child is
a2ble to tolerate the oral rehydration. In mild and less severely dehydrated
patients only oral fluid will be used both for initis] replacement and sub-
sequent maintenance. No antihiotics will be given to patients throughout the
course of illness unless there is indication(s} for gliving antiblotics, such
as igolation of Vibrio Cholerae or pathogenic shigellae froam the stool. However,

treatment with multivitamin, aspirin or topical skin lotion may ba preascribed
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whan im.icat:.ed. For patients with pyraxia, antipyretic drug such as
pracetamol may be given in ragula;: does,

- Patients will be kept in the hospital ward so iong as the diarrhpea
_continues {average 3 days of hospitalization) and will be discharged when

the stool has become formed.

Type of IV-Fluid: In Nairobi at present Half strength Darrow'e

solution is being used for intravenocus rehydration. This solution has similax
electrolyte composition with "Dacca Solution™ (Acetate) being used in ICDDR,3.

In addition Darrow's sclution has added glucoge in it whereas Acstate has not.

‘Balf Strength Darrow's Half Strength Acetate (Dacca Solution)
Sodjium 62 MEQ/L ' €7 MEQ/L

Potagsiuvm 18 MEQ/L - 7 NBQ/L

Bicarbonate 28 MEQ/L ' 24 NEQ/L

Chloride 52 MEQ/L 48 MEQ/L

Glucose 120 MMOL/L ' NIL

However, after Dr., Kinotis visit to ICDDR,B attenpts will be made to
prepnre'lv-'-solutidn with identical electrolyte composition to treat patients

at oth pleces.

Oral fluid: For use as oral rehydration solution WEO formula will be used

koth in Dacca and Hairobi.

WHO oral fiuid cém__psiticn

Na sbuEQ/x.
X 20 MEQ/L
c ' 80 MBQ/L
HCO, 30 MEQ/L
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amount of fluid to be given: In dehydrated patients, initial deficit will

be replaced within € hours of admission depending upon the pexcent of body
weigit lost, The volume will be replaced accordimg to the following principles.
1. In severly dehydrated patients 10% of body weight loes will
be replaced within the first & mours.
2. In moderate cases 6-9% will be replaced and

3. In mild cases 5% will be replaced. : .

Maintenance: Xf diarrhoea contimues, hydration will be maintained by
replacing fluid to match the loss measured at 8 hourly intervals. The
requirement will be calculated according to the following principle.

O~1 month =  125ml/Kg/24h

"1=12 month =  150ml/Kg/24h

12m-5 yrs, =  100ml/Kg/24h

mwever, in every cases the amount of fluid to be given will be

assessed on the clinical grounds by the physician on the merit of individual

patients.

Intake - Output measurement: At every 8 hour, total volume of intake and

csutput of fluid will be recorded.

The intake will include : 1. IV - fluid
2. Oral fluid
3. Plain water
4, Breast milk
5. Bottle milk -

The output will include 1. Stool volume

2, Urine volume
3. vomitus
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Qutput recording: At the ICDDR,B stool will be collected and measured using

specially designed cholera cots for children (see Pigure below). Urine will
be collected for quantitation using special plastic urine collecting bags.

'-{omitus will be collected in small containers,

At the Mairohi Hospital, similar facilities for excreta collection do
not exist at the moment. it hag been suggested that aft& Dr. Kipoti's visit .
to ICDDR,B some kind of collection method will ke developed for use at the
Kenyatta Hospital for the study. The following suggestion were made:
1 Weiéhtiné the child at. f;equent intervals
2 Using special plastic pants
3 pevising Cholera cots.
Input recordig The at.teaﬂing nurses would recorg:’t'tlin_volm_e of IV and
oxal fluid given at definite time intervals. For the breastfed ebies cases .
will be grouped as follows: }
1 Breastfed plus ORS
2 Non Breastfed plus ORS
For the quant:if.i.gatxon of breast milk ingested by the baby, lactating
mothers may be randomly sampled to estimate the average volume of milk at

each feed,

Rotavirus in the stool: Collection, preservation and mailing of samples
from Dacca - Kenya.

- 1. On admission stool samples will be collected using rectal catheters from
children with rotavirus diarrlnaa in Dacca and Nairohi. '

2, Within one hour of collact:lnn ~ the stool mplea will he divided into 4

aliquots of 1 dram vials, iabell and fraez at less than - 20 C using
Revco Freezers.

3. All these samples will be kept frozen at - 20°C until tested.
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4. When shipped to England or Belgium for serotyping they will ke packed
in insulatad box with dry ice to prevent thawing. Shipment of specimens
will be within 3 to 4 months or even earlier than that depemding upon the
 size of collection. '

. 5. Data sheet will be prepared and each sample will be numberaé with patient's
identification and date. '

6. How the results of serotyping-test would be axprasﬁid has to be dsveloped
after discussion with laboratory personnels.

A

Exchange of samples between virology labs:

It bas been agreed after discussion among W.B. Greenough, Flewett,
Zissis, Rabbani, Merson and Barua (WHO) that all stool specimen from Dacca
and Nairobi will go to Dr. Zissis in Brussels first as per the original
protocal of Dr. Mutanda, He (Zissis) and Dr. Flewett will later exchange

standaxd sera and samples for Rotavirus assay. _ v

Two categories of typing studies will be done 6n the isolated samples
of . Rotaviruses. Dr. Flewett is expected to carry out electrophareais of viral
RMA to determine the electropherotypes of the virus. This will be done at
the WHO reference laboratory at Birmingham in assoclation with Drs. sanders
" and Graham Beards. On the other hand conventional sa:otgping of the Rotavirus

will be done by Dr. Zissis at Bruassels, Beigi-tm- in association with Dr. Lambert. -

Clinical ane_m:iggtion': '

Baseline laboratery investigations will.be done iuneﬁiato-xy after
clinical examipation, ‘before'-stutim any rehydration. 3cc venous blood will -
be drawn in ;1.1 cases for initial electrolytes, 'spoc.tf:l.c- gra\'rity and ommollity
determination. Electrolytes would include the following: Sodium, Potassium,
Bicarbonate and t_:hlai:lde. Others will include: Glucose, Cx'eatiﬁim and Blood

Urea Nitrogen (SUN}. Finger prick blood for specific gravity will be repeated
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at 6 lours and 24 lours after admission. Blood haemotocrit and complete
blood count will be performed on admission and when clinically indicated.

Differential white count will be done and malaria parasite will be looked

) for in blocd smears,

Other pathogens in the stool: -

Besides totavirus, other diarrhoeal pathogens will also be locked at for
¢linical evaluation of mixed infection. Rectal swabe fmm all patients will
be plated on Telurit:a@aur@ctnlate@elatln«hgu (TTGA), Mansoor's Agar,
Salmonella Shigella Agar (55 media) and Mac Conkey's Agar and the Plates will
be incubated for 18-24 hours. These plates will be looked for Vibrio cholerse,
shigella and salmonella. From the Mac Conkey's plate 5 lactose positive
colonies will be picked those are typical of E. ¢oli and will be stored in
hlocd agar slant for testing Beat-iaahtle (LT} toxin using either Chinese
Hamstex Ovary cell aggay (CEO) or Yl Adrenal celll assay. Two of the colonies

will be tested for Heat-Stable toxin (8T} by infant mouse assay.

Intestinal Ova and Parasites:
For intestinal ova and parasites (Giardia, E. 'histolyéica}_: stool samples
will 'bc-eacémined using MIF (Merthiolate-lodine-Formaline) comncentration tech-

nigque on the day of sdmission and on 4th and 7th post admission days.

Statistical analysis:

Data will be collected in precoded forms am;,p;?duec.uy transfered to
IBM Carde or diskette without intermediate coding. Mysis will be mainly
i:axrigd out using IBM-34 at ICDDR,B Computér Centra. Pata will mainly consiat _
of clinigal deac'ript'_-is;e miau_h}es such as fraquency of vomiting, degree of

dehydration, elecixolyta concentrations, volume of fluid regquired etc in each
f N i . N
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type specific groups. Thesae freguencies will be compared using appropriate
statistical principies hetween the Bangladeshi and Kenyan c¢hildren. 7The
following statigtical significance tests may be uged - Chi Square test,
Students T-Test, Anglysis of variance (Anova), correlation ant rewresstien
apaly#ig etc. It 38 to be iunt-ismag heye that 4£ requited overseas sé%&h@m"
tien will be made for statistical consultancy with Betty Kirkwood, Londen.
Data from Naircbhi and Dacca study will be anslysed together to examine the
comparibility of the clinical variables. Hypothetical tahles for analysing

data have been shown in Table l-4.

SIGNLE ICANCE

{See Rationale)

FACILITIES REQUIRED

Office space for Dr., Rabbani: The present study room will be utilized.

Soma new furntture like desk, file cabinet may be needed,

laboratory space: Existing ICDDR,B Laboratory (Immundlogy, Biochemistry
and Microhiclogy) will be utilized.

Hogpital rescurces: Study physician (one) and full t.inie ward nurse (twa}

will be regquired,

Animal resources: 300 suckling mice fox ST assay will be required,

Logistic support: Data processing and computer support from the

Statistical HBranch of ICDDR,B,

Major items of equipments: None,

Others: HNone
Trangmrt! Trangport will be supported by the existing transport

facilities.
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COLLATORATING ARRANGEMENTS ;

For the Serotyping work of rotavirue collahorative arrangements inve
!.:;een provisionally made with Profeessor G. 2iesls, at St. Piere Hospital,
Free University, Brussels, Belgium. Faecal specimen from the study patlents
will ke sant to him for s;rctypizrg amlyéis‘ in bateh of semples. Similar
collaboration will aleo be made from Dr. Flewett in Birminghax, England for

sexotyping. This will ensure a cmss-'cheék between different labhoratories.

~
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"SECTION IIX - BUDGET

A. DETAILED BUDGET

SUB TQTAL

Annual Froject
_ salary requirenent
NAME Position % effort . US g us g '
Dr. G.H. Rabbain Principal Investigator 60% 4479 .- 26E8
Dr. S.N. Kinoti Investigator, Naircbi ICDDﬁ,Bg-ﬁlc}nbrariuxp
Dr. L.N. Mutanda  Co-Investigator, Nairobi 5% 5828& 2914
Dr. A.R. Semadf Co-Investigator S8 . 67320 3366
Dr. Zimesis ' Collaborator (Virologist) 5 - -
Dr. Fléwett Collaborator (Virolegist,WHO) 5% - -
Betty Kirkwood Consulting Statistician "3 - -
Dr. Shafiq Alam Co-Investigator | lo0s 2400 2400
Dr. P.X. Bardhan -Research Physician 20% | 2400 480"
Nilbofar 'Microblology Techhician ‘_3os 1600 480
Dr. W.B. Greencugh - Advisor 1% : . - -
Mr. Buda (ELISA Analyst) 108 1500 150
.Animal Technician (for E. coli Toxin) 16& ' 1500 | 150
SO POTRL, U5 € 12,638
SUPPLIES: ° B
_ Project
. Unit Cost - Amount requirement
ITEMS Teaka required  Taka Dollars
Culture for V. cﬁelerao : 3.28 . oo 65
Culture for éhi.gellae/_’&al : .50 - ' 300 50
Culture for E. coli | " 200 300 40
: '
ST Assay 3.00 300 60
ELISA Assay (Rotavirus) 1.50 300 o
' ‘ D8 3245
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EQUIPMENTS :
Calculators 1 Us g 80 Tk.4,800.00 Us § 320
SUB TOTAL Tk.4,800.00 us & 320
FAVEZENTS HOSPTTALIZATION:
Number of patients days @Tk.150.00/%lay: - Tk.2,25,000.00 "US # 15000
500 patients (3 days stay) @gl0.00/day SUB TOTAL us g 15000
OUT PATIENTS CARE: None.
CRY, TRANSPORT:
2 trips to Matlab and back per week " Tk.4,800 us £ 320
48 (Total tripe, 2880 milage) SUB TOTAL Tk.4,800 Us g 320
TRAVEL AND TRANSPORTATION PERSONS:
Exchange of visits for investigators us ¢ 10,000
between Bangladesh - Kenya SUB TOTAL US ¢ 10,000
TRANSPORTATION OF THINGS:
Import : None.
RENT, COMMUNICATION AND UTILITIES: None
PRINTING AND REPRODUCTION: .
Forms and record sheet Tk. 4,000 us ¢ 226
Publieation Cost . 3,000 us g 200
Reprint puchase , Tk. 3,000 Us & 200
BUB TOTAL Tk.10,000 U5 % 666
CONTRACTUAL SERVICES :
Computer time @Tk.800/hour: Tk. 25,000 Us 8 1,666

SUB TOTAL Tk. 25,000 UsS ¢ 1,666
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B. BUDGET SUMMARY

Category US Dollars

1 Personnel Services 12,628
2 Supplies 245
3 Equipmentg 320
4 patients Bospital;zation 15,000
5 Cut patient care None -
& Transport 320

-7 Travef of Persons ' 10,000
8 Transport of Things None
9 Rent/Communication Noné
1¢ Printing and Reproduction 666
11 Contractual Services 1,666
SUB TOTAL I

Staff comitment .  US £ 12,628

Onerational cost us ¢ 28,217
GRANT TOTAL Us £ 40,845

SRR R e

us € 40,845
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. ABSTRACT SUMMARY

A collaborative study to detérmine the serotype Specific clinical

and epide;iological features of gastroentgritis associated with rotavirus
. in Bangladeshi and Kenyan children is planned, 500 hoépitalized children
aged O~5 years will be stﬁdied at the ICDDR,B Hospital, Dacca over a period
of 12 months, staztir{g grom September 1981. Clinical study would include
duration of illness, .course of the disease, severity of dehydration, volume
of stool lost, history of vomiting, physical description of stool and
subjective and objective clinical symptoms. Similar study will be undertaken
in Kenya in collaboration with the Kenyan sclentists in Nairobi. for which
standardiged techniques have been developed to measure these chardctexistics
between Kényan and Bangladeshi children. This collaborative‘study is expected
to provide basic clinical characteristics'which would help a clinician to
diagnose_éotavirus diarrhoea among gastroenteritis patients. Clinical
expression of mixed infection w{th shigellae, salmonellae, E. histolytica,

V. cholerae and Enterotoxigenic E. coli will also be examined.

As an extension of this study, an epidemiologic stddy,

would start at Matlab Field area to investigate the epidemidlogic
features of Rotavirus diarrhoea by serotypes. This will include the
_ determination of the most prévaient serotype in the community, the effect

of seasonal variation, case to infection ratio, age sex distribution etc.

Characterization of the virus strains by serotyping will be done in
collaboration with Prof. G. 2issis at the Free University of Brussels,
Belgium. Also electrophorotyping of the virus will be done by Professor

Flewett at the WHO viral reference laboratory in Birmingham, U.K.
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ANNEXTURE I

CRITERIA FOR SEVERE INFPPCTION

Those children with the following criteria will be excluded from the

study:

1 Meningitis

2 Pneumonia

3 5Schigtosomiasis

4 Evidence of Renal disease

5§ Cardigvasculax diaeaae

& Convulsion

7 KXala-azar with hepato apleem megally

8 Asymptomatic parasitemi.a for malaria wil} be included.
. 9 Chronic 1nfection such as Tuberculosis, filariasis,

amoebic hepatitis will be exclﬁded.

\
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ANNEXTURE IX

CRITERIA FOR DIAGNOSING MALNUTRITION

L]

In Bangladesh, standard of reference for ¢lassifying degrees of

malnutrition on the basis of anthropometric data is not yet avajilable. Use

of western standard for nutrition {(Harvard, NCHS, Gomees etc.,) for Bangladesh

children may not be satisfactionally applicable. However, we prefer to use

the data available from Mehran growth study in Matlab as a standard of

reference of nutritional status for local children in Bangladesh. (Khan et al,

1979, Bangladesh Medical Journal 7:74-30}.

Wweight for age is considered reasonably satisfactory upto the age of

2 years., Bowever, weight for height is considered more useful indicator in

older children or in cases where age is not accurately known.

3rd degree malnutrition: (Using local standard):

1

2
3.
4

Children with 60% and helow weight for age.
Children with 70% and below weight for ht,
All cases of nutritional ocedema

Children with mid-arm circumstances less than 12 cm.

McLaren's e¢lassification:

MacLaren's classification of the severe forms are the following:

1 Marasmus
2 Marasmic kwashiorkor

3 Kwashiérkor‘

This classification is based on simple scoring system as follows:



Scoring system for PEM {after Macharem

.
« 35 =

WET/HT - B80% with Cedema

Wr/HT -~ 70-80% with Oedema

WT/HT =~ Below 70% with Oedema+

WT/BT. - 70-80% witﬁout Oedema

WT/AT ~ Below 70% without Oedema
Ocdema + Dexmatosis (WI/HT not counted)
Hepatomegaly

Signs present

Hair. changes

‘‘Dermatosis

Total protein

Score = Sum of points

Less than 3.25

3.25

4.00

4375

5‘50 .

6.25

7.00

3.99

4.74

5.49

6.24

6.99

7.74

{Cont., nnnext.ure Il

0 ~ 3 = Marasums (67.5% or less)

- . 4 ~ 8 = Marasmic Kwashiorkoer

9 - 15 = Kwashiorkor

)
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CLINICAL EISTORY

ANNEXTURE IIL

Patients information:

Aga:/./ / .S:ex=£. [ (M=], F=2)

¢)  Stool consistency:

4} Quality of stool:

e) Colour or stool:

£) Blood.or mucus:

g) WwWhen last urinated?_(h):
h) éplour of Urine:

i) Urinexgnantitf:

3} Pever:

k} Is c_:hild breast-fed?

1lj -wWhat was given to child
since diarrhoea started?

m) Focod taken during the
last 24 h.

n} Medicine taken:

o) Source of drinking water:

p) Vomiting freguency:

q) Diarrhoea or voniting
appeared first?

Name:
. (7-8)
Patient No-,/ / / / / /
T (L0-14) ,
' History of patient:
a) Duration of diarrhoea (h):
b) Nos. of stool/day: (17-18)

- Specify

(9} :

{15-16})

(Ligel,Soft=2,Formed=13;

(19}

[ _lNormalnl,Snallﬂz,LangexB}
(23) N

\Noxmalal,sreenmz,CIaym3)

{2L) *

[ I(Present-l, Absents=2)
(22) .
{23-24

Normal=l,Red=2,Yellow=3)
{25)

[ /(Normalﬂl, Leosg=2)

{26) oo
Yeﬂ."l ’ NO“Z)
(27 ) '
(Yesml, No=2)
{28)
ice waterxl, Barley=2,
{29)Cow's wilk=3,Bottle milk=4,
14225, 1+3=6)

Antibioticml,ORS=2, y
(30) Hotiem3) .

(Tap=1 ,Well=2,Tank=3,

17 Tube=4)

1-3w1,3-5=2, $5=3)
(32)

biarrhoea=l, Vomiting=2}
{33y -
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ANNERTURE IV

ASEESSMENT OF DEHYDRATION

HILD DEHYDRATION:

Hental State ' Alert or Restless
Lense of Thirst: .. Thirsty
Body wt, loss: 4o~ 5%

Estimated £luild deficit: 40 - 50ml/Xg

MONERATE DEEYDRATION®:

Mental State: Alert, Restless, Lathergic -
Radial Pusse: Rapid and weak '
ant. Fontanelle: Sunken oé‘depressed

Blood Pressure: o N§rmal - Low

Skin Elasticity®v: Pinch Retract slowly

Mucus Membrane: = bDry |

Eves: _ Sunken’

Tears: , ' ~ Absent

Urine Flow: Reduced and Dark

Body wt. loss: ' 68~ 9%

Estimated fluid deficit: 60 ~ 90ml/Kg .
* as a'guide if two or more signs present indicate moderate dehydration
** Skin Tuxrger is of no value in malnourished children

SEVERE DEEYDRATION:

Mental sign: . Congcious, Droway, Comatose ‘
Latrimities: R Cold, Sweaty, Cyanotic, wrinkled skin of. fingers
] and toes. ) ) ,

Radial Pulses’ 'Very Rapld, Feble, 1mpalpab1e'

. Respiration: Deep and very rapid

" Ant. Fontanel: - Very depressed . ] )
Skin Elagticity®*: " Pinch Retracts very slowly moré_ﬁhan 2 aecs
Mucus membrane: . ‘ Very dry _ ' '
Tears: Absent with straing eyes

Urine £low: ' Hone passed more than 8 howrs
Body weight lgqss: -~ =  10% or more . a

Estimated fluid deficit: . 100 - lloml/Kg

*as a guide 2 or more signs present indicate severe ﬂehydratién.
** Skin elasticity is of no value in malnourished childrxen.

L]
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TABLE 1

PREQUENCY DISTRIBUTION OF DIFFERENT SEROTYRES

OF ROTAVIRUS BY AGE GROUPS

Age Group Type 1 Type 2. Type 3 TYpe 4 Type &
M F M F M F ¥ F M F

O - 6m No (%)

7m ~ lyr

2 -3 yrs

4 - 5 yre

5 yrs
TOTAL

(Pormat for Data Analysis)
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TABLE 2

PLAN FOR DATA TABULATION

CLINICAL FINDINGS OF CHILDREN INFECTED
WITH DIFFERENT SEROIYPES OF ROTAVIRUS

Type 1 Type 2 Type 3 | - Type &

Type

Voniting
Pevear
Dehydration
Mild |
Moderate
Severe
adp Pajin
Rasgh
Cramping

Tenesums

Blood
Mucus
Watery
Soft

Fbrmed'

{Pormat’ for Data Anglysis)
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TEBLE 3

SEROTYPE-SPECIFIC CLINICAL FEATURES OF ROTAVIRUS
IN BANGLADESHI AND KENYAN CHILDREN

BANGLADESH

TL T2 T3 T4

TS

T

72

13

T4

T

puration of diarrh{Pre~Adm})

paration of diarrh{Po

volume of Stool(Litre

Volume of Urine {(Litres)

volume of IV given

Serﬁm Electrolytes

Sodiwm (m.wols/L

Potagsiwm (")
Bicarbonate (")

Chloride (")

st-Adn

5)

{Poxmat for Data Analysis)

ot e it ey

o .

e o ——



TABLE 4

MINED INPECTION IN ASSOCIATION WITH DIFFERENT
SEROTYPES OF ROTAVIRUS

BANGLADESH. . KENYA

Shigella Cholera | E. coll Shigella | Cholera | E., coii
| TL T2 T3 T4 15

O - 6m ’
7#‘- l'yr
2~ 3 yrs
4 -5 yra

5 yrs

(Pormat for Data Analysis)

————— . AT S o e WA, (Rah = AW A A i s ne
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FLOW SHEET 1

Patient's Name: Age: Sex:
Date'.df‘. Adm. Adm. No..
Blood i Bet Eyeball Pulse 'Mucus | Skin Fontanell Thirst Stool
sp.gr. o ' : memb Turgn: . | vol (1itres},
adm Ny C T\ L]y ] (LT
{34-39) (40~41) (42) {43~45) (é6) {47) ) (48} {49) . [(50-52}
moe - VTV L]
' ' [53-54) | " 55 (56-58) | (59} | (60) (61) (62) (63-65)
mese \ /LT T VLTV VT T/ 777
{66-71) (72} {73) {74~-76) {77) - {78) {79} (80) {81-83) )
wsees T 77 7\ TSN T T T
{84-89) {90} {81) {92-94) £95) (96) {97) _(98} {95-101} .
s ST [T | L7 | (27 | L7\ |7 |7 777
{102-106) (107) (108) {109-111) (112} § (213} . {114} {115) {116-117; .
e i) | 07 | £ (L | 7 | L7 |7 |
(118~123}) {124} (125) {126-3128)] (129) (130} {131) {132) {133-135)
l1=Normal  l=Normal 1l1=Normal "lI=Normal 1=Normal  lI=Present
2=Sunken  2=Hesk 2=0ry 2=Mod 2=Depressed Z=Abhsent
3=pry 3=pbsent 3=Moist  3I=Sev

4=1ild



¥LOW SHEET . i (pontd.)

Patient's Naue: Age: - Sex :
Date of Adm,: . Adm, ¥o. h
Stool Mucus or Total vol Total Urine Milk  Vowiting Temp
Quality . Blood in I.V. given oS Volume intake {(Nos) (oC ) -
stool (1its) + {ml) (ml) (ml) ‘

. ’ 2 . R
adn = 5 it 1 o G i’ faste—
L7

4 L7 L7 [T [T7T7 [T77 [T7T7 T3
151 152 .153-154 . 155-156 157-159 160-162  163-168  165-166

. &m LT [T LT7 [T7 . [T]7 [O7] 77 77
T 167 168 - - 169-170 171-172 173-174 175-177 . 177-178 179-180

ww [T L7 T [T T LI77 17 [ 77
181 182 183-184 185-186 187-189 190-192 193-194 E-195-1!’*36
L7

sw L7 LTT LI 7 [T17 [777 [7T7 L7777
197 198 199-200 201-202 203-205 T 206-208 208-210 211-212 -
ne A/ L7 L] [T7 [JI17 [T77 [77 /77
213 214 ~215-216 217-218 219-221 222- '224 225-226  227-228 -

1= Formed 1=Mucus /

Z= Sofe 2=Blood

3= Liquid 3=Both
f=None

I=Breast milk
2=Cow's milk
I=Formila



Y -

Patientts Kame:

FLOW SHEET 2

Age: Sex:
Date of Adm: aAdm. No.:
/ s
| I ] . : N :
- Ab& - Abd 4 Skin Bowel Lyrph Bleeding L
Adm * Pain Tenesums | Rash © Sound Gland . Spotg c"”“’“"“**’“ ' m
: ." 1 ] 3 ; 'I-t . - ’ - .
24 h B VL ; A ; g _C? /-; L / L/
f-as - 214 219 | 216 - 217 - 218 219 220
ww \[ ] |\ [ 7 |77 |7 L/ |LT7 |L7
221 222 223 224 225 226 227 228
na ([ 7 VL7 | [T [ 7 L7 [T LT
L 229 230 231 232 233 234 235 236
 1=None l=one l=Present 1==Pxes§nt 1=Enlarged = 1l1=Present l=Present 1=Present
2=p11d Z2=Present. 2=Absent 2mpbgent Zelormal 2=nbsent 2whbsent
3=Mod Pain : /

4=Sev Pain

Zedbgent
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Pt. No.

LABORATORY INVESTIGATION

Serum Electrolytes Urine analysis Stool Blood
' /777 Acid-1,Alk=2 (1eNox .
L PH m ( c. ) Colour 2=Red, Het m
237-239 N 268-269 ‘. 288 3=Black) *z%
K LT sp. or. L1 17777 smell /7 (1=Nor. mwmc
240-242 270-275 289  2«Foil) 301-302
v {Lonsistency) .
cl1 Albumin (1=Presnt,2=abs.| Quality /7 (rig-1 Poly L 7/
243-245 276-278 3=Trace) ' 290 Formed 303-306
mco3 [ 7 777 sugar /7.7 (l=Present,2=Abs.)| Puscell /77 72 1ympho S 7.7
246-249 279~280 ' 291-293 305~306
sp. gr. S 27T 777 | Puscell 77/ (Nos) we 777 Bands [ Z_7
250-255 281-282 294-296 307-308
bun L 4 72 7 7 cast /7.7 (Present=l,Abs=2) Ova,'Parasitesz’_:.? Bosino (7
256-259 284-285 309-310
creatinine /7 7 7.7 | Epth. cell /[ 7 (1=pPresent,2=nbs.)] Macrophage E Pratelets /777
260-263 286287 297-288 . 311312
. N . N Wﬁ!h
vrea [ 777 " -Creatinfne/ 7 7
264-267 : 313-316




CONSENT FORM

\

ICDDR,B is carrying _out research on rotavirus diarrhoea to characterize
.the ciinical saverity of acute Gastroenteritis associated with different sero—
!‘.ﬁrses of the virus. This study will provide knowledge about the clinical
. characteristics of sexotype specific di.aease and help diagnosis of rqt.:avims
gastroenteritis: These information will also help the development of Rotavirus

vaccine for long term control. -

. by

If you want to have your child participate in this study then you cen

expect the following:

() Your child with @iarrhoes will be hospitalized in the study ward
for 3-4 days. Foods will be provided for the attendants of the child.

(b) Proper treatment.will be given using oral fluid, IV £luld, antibiotics
and other drugs and all stool, urine and vomitees will be collected
and measured. These specimens will alsc bé tested to detect disease.

i
(c) Blood (%.C.C.) will be drawn from amm vein to detexmine alectrolytes.
Pinger prick bleod will also be taken twice for testing.

(@) You will enjoy full right to withdraw from the study at any point
' {n time after admission. ' -

(e} You will also have the right to refuse adm.tséim into the study. .

In either cage, your child will get proper tx{e&tment and would not
be penalised in any way. ' i

(£} Results of the study will be published without reference to the
identity of the individuals. '

{g) All records will be kept confidential.

If you want to participate, please sign youx nae below:

-

-

Signature
Mmrt. No. _ Date
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COLLABORATIVE STUDIES OF ROTAVIRUS

Minutes of the Joint Meeting of Umiversity on Nedrot

Kenya Institute of Medical Research &
Intsrnational Centre for Diarrhoeal
Diseages Research, Bangladesh (Z28£4/1884)

[4

-Participants:

Lr., Wemola {Chairman)
Miss Ensering '
| br. Kineoti

Dr. Mutanda

Dr. Panba

Br. Rabbani

Dr. Samadi (Rapporteur)
DR« R. Naenze. (sbsent) /
Dr. Tukedi

’ ~

The meeting opened at 31.3ann. 28/4/198L in the conferxence
room of Virus Research (Centre, Kenya. Dr, Tukei introduced
br. Wamola as the chairman of Diarrhoeal Disease Contyol
Program of Kenya and asked upon him to take the chair.

Dr, Wamola opaned the meeting by explaining that in June 1380
the CGovernment of Kenya established a Diarrheoeal Disesse
Control Program. A WEO team came and assisted in devising

a program for control:ef diarrhosal diseases control. It

was plahned that the problem of diarrhoesl disasses to bhe
incorporated into framework cof health services. He pointed out

" to previous studies of Dr. Mutanda in Kenya that ravealed

over 408 of diarrhoeas are dus to rotmeirus. The other eticlogies
for diarrhoeal disedses are shigellosis, salmonellosis, ETEC

and EPEC. . He alsc referred to some praliminary work thatigng

nigh incidence of campylobacter in. childran {over 10%).

fEee

“n




Dr. Wamola added that protozoa and helmintis are also common.
ye referred to significance of research on etiology of
diarrhoeal diseases,community studies and ORS studies to
seec which modification of ORS may suit Kenya.

Dr. Tukei commented that they are happy to have Dr. Mutanda
whose previous work is appreclated. He pointed out that
they have submitted .the rotavirus project to WHO for funding
end it seems that in August 1981 decisions will be taken

by WHO and the fund would be available in November 1981.

He alsc referred to Japanese input and mentioned that

Dr. Makino, the Japansese virologist will work together

with Dr. Mutanda in the same laboratory.

pDr. Samadi briefed the group on ICDDR,B as an international
centre for diarrhoeal disease research. He explained

the objectives of ICDDR,B as follows: To undertake and
promote research on diarrnoeal disease and related subjects ~
with & view: (1) to developing improved methods and

standaxrds for control of diarrhoeal® diseases to be utilized

by developing countries within the frame of public health
programs, (2) to disseminate the knowledge gained through
research on diarrhoeal diseases and related subjects, and, .
(3) to provide facilities for training of local and international
staff in the field of diarrhoeal diseases control programs.

Dr. Samadi referred to Diarrhoeal Dieases Control Program of
Kenya and commented that it is a very nice comprehensive
program. He pointed out that ICODR,B ies interested to colla-
borate on rotavirus studies and already Dr. Mutanda has

been seconded to Virus Research Centre for this purpose.

He explained that a collaborative research project on
serotyping of rotavirus was prepared by Dr. Mutanda last
year. This was the first stage of study which stool

samples were collected from children in both Dacca &
Kenya & were sent #hg¢r Dr. Zissis Laboratory in Belgium,

The second and third stages' of rotavirus studies are:
clinical descriptios. of rotavirus diarrhoea in relation

to specific serotypus and epidemiolagical studies of rotavirus
in both urban and rural comunities respectively. in -

this connection Dxr. Rabbani has developed a protocal on
clinical features of rotavirus and this protocal will

be submitted to Kepyan counterparts for comments. This
protocal has to be standardized for both documentation

and the intercbservers variation; hehce, we have come

for thie standardization. Drx. Samadi suggested'that when

g
!
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e Clinical study is started, a protocal on epidemiology
of rotavirus in urban area baged on index-case contacts can
e developed, since the aexposed contacts would be available
for study. In a later stage rural studies will be carried
ocut .

Dr. Samadi pointed out the significance of rotavirus study
with particular reference to its specific serotyping for
further development of a rotavirus vaccine which could

be used in Asia and Africa.

Dx. Pamba commented that it seems the potavirus study

in Dacca is ready to be implemented while we are not

in a position to start it mainly due to lack of equipment, media
and technicians. He also mentioned that he does not sge any
arrangements for microbiological and parasitological study.

Dr, Samadi pointed out that however, the ICDDR,B is cclla-
borating in rotavirus agpect of diarrhoeal diseagesg, the
clinical protocal which has been prepared includes the
parasitological and microbiological investigations as well.

br. Wamola commented that however, at present the existing
ressarch facilities in Naircbi is limited and there are
budgetary constrains, I hope that we can make a start with
clinical aspects of rotavirus and then WHO will be approached
for funding to extend further studies.

Dr. Samadi referred to his suggestion to Dr. J. Gekonyo, the

Director of RKenya Madical Research Institute, that WHO normally

rovide fund upto $25,000.~ for each research project, it

may be rational to split the whole study of diarrhoeal diseases

into 3~4 separate studies inorder to get sufficient funde,

ge mentioned that his suggested approach was accepted by the
irector,

Ragarding the ICDDR,B contribution, Dr. Samadi mentioned

that Dr. Mutanda already has been seconded to Virus Research
Centre, Kenya.. Also the pediatrician responsible for clinichl
study in Nairobi will be sponsored by ICDBR,B to pay a

vigit for further standardization of inter-cbservar variation.

/4..
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pr. Mutanda pointed out that the Dimctor, ICDDR,B has authorized

him to recruit a technician as well. ]

br. Kinoti mentioned that he needs a place for research

study and@ two nurses. ‘

Dr. Wamola commented that though there are certain problems,

 there is a general concensug that these probleme can be over-~
comed. /

Dr. Tukei pointed out that the virological aspects can be
studied right now. We have to see what is available and

what can we supplemént. The Japanese Team also assistsus in
this regard. Then Dr. Tukei commented on the firxst draft of '
clinical protocal that the age of children for study was
suggested upto 15 years and he thinke that this age to

be limited upto 5 years. Dr. Rabbani replied that in the
second draft the age has been limited upto 5 years only.

Then the persons were assigned to discuss the different aapects
of the project: :

Clinical- Study: pr. Rincti
Dr. Njai
Dr. Rabbani
, Dr. Samadi
Laboratory Methods: = Dr. Tukel
Dr. Njsanz®
Dr. Pamba
Dr. Mutanda

Epidemiology: gr. %:iam
_ r. ya
Dr. BSamadi

It was decided the final reports on clinical laboratory and
. epidemiological aspects to be submitted inaa meeting

which will be held on Monday 4/5/1981 at 12.15p.m.. The
meeting was clcsed at 4.30 p.m. T




swt of Members of the Joint Meeting with Partioculars

i

‘University of Nairobi

1. I.A. Wamole, M.S8c., PhO.
Senic::r Lecturer, Dept. Gf ﬂinrabiulégy and Cheadrman -
Diarrhoeal Diseases Control Program Ministry of
Health, Govermment of Kanya.

2. R. Nganze, M.R.C..Path.
Professor, Obpt of Microblology

3. S.Na Kinoti; N-B-Chnﬂ,:ﬁ-m-, MtPoS_o - ID
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Consultant Microbliologist

Kenya Institute of Medical Resasrch
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Scientific Progrem.

, :
2. L.N. Mutande, M.H.So., Ph.D Scientist

3. G.H. Rabbani M.B.B.5., M.Sc., D.P.H.,

Assistant Sciaentiat. ‘ . ‘ ,
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Extracte of the Minutes of the Znd Joint

Meating of Undversity of Nalrabi, Kenya

Tnetitute of Medical Research ard International
Centre for Diarrhoesl ] lseases, Bangladesh é.S.jﬂﬁi

. AMNEXTURE VI

" nd

CamewsEl 8 Present:

DR. ' Wamola (Chairman)
Miss Eneering

DR. Kinoti

k. Mirzae

OR. Mosely

OR. Mutanda

DH. Ngaenze

GR. Pemba

R, Rabbani

DR, Samadi (Repperteur)
IR. Tukei

The Meeting was opened by the Chairman, DR. Wampla at 2.30p.m. -4.5.1861..

Minutes:

The Minutes of the last msating held on 28th April 1981 were reviewed by .
the Members. The srrors regerding the names and titles of the participante

and the timing of the meeting wers corrected. Ths - text of the Minutes wers
-annroved.,

Matters arising out of the Minutes

Lengthy discussions sgaln were made on the same subjects as title of
colliaborative study, ICOOR.B Contribution, study ‘of all etiologlas of
diarrhoses, development of ressarch protocels in Neirobi, significence of
a research protocel on clinicsl features of diasarhseal diseases, present
budgetary limitations and provision of funda for rasagarch by WHO. The
Chairman pointed ocut that wa in Nedrobi ere samehow late in development
szrasaarch protoctils un‘dgffarént aapects of diarrhosal diesases.

-
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enda:

OR. Kinotl reportad that the dstails of clinical standardizastion has been

worked out with OR. Rabbani and DR. Semedi  Again he showed his concern about
~udget for clinical studies in Nairobi. The group felt that {ita:'éllla}. cuﬁiéﬁi
protocel hes not been prepared yat in Nairobl, otherwise could be sulmitted for
funding to W.H.0.

Finally 1t was egreed that the development of a2 protocel on clinical -aspoety of
diarrhosal diseasea to be studiad in Ksnya is of immediate parsamount
significance. Then DR. Kinoti was asked to prepare a clin:leal protocgl based

on already standerdized protocal of ICDDR,B for Nairobi with full budgstery
elements. The laboratory aspacts of this prntucml could be worked out with

UR. Wamels, OR. Pamba and DR. Mutenda. Than this protocol to be asnt to ICDHOR.B
to see what immedliate contibution ICDDR, El can make in order to speed up ths start

of the Clinical studies and maanwhile this protocel will ba submitted to WHO for
funding.

It was falt that with secondment of DR. Mutanda and atandardization of clinical
pretocol, collaboration on rotavirus aspsots of dlarrhoeal diseasesg with ICDDR,B
can be initiated and matintained.

The meeting was closed by the Chairman at about ép.m.

‘ _ .
Qsnportaur: .. M ‘nes Chairman:... .égff“&g .




* Shimponey g fireed s il Rubiueity 1]

T, 4. Flowett, M.D., F.AED., F.R.Cpeth. Regional Virus Lahorm
 girnlogist : , ‘ ) East Birminghar Hogpital
- Bordesiey Green East
fei 21772 4311 - EXLA07B ' Birminghem B9 58T
1
f

3rd June 1861

Dr. W, B, Gresoough,

Director,

‘International Centre for Diarrhoeal
. Diseame Reasarch,

GPO Box 128,

Decea 2,

]
India.

{

Dear Dr, Greenough, _

Thank you :!or,mmmat-tmzfthlhyonMchI\mﬂdmly
cmmtthut!thinkitmmlikalythutm,mldbem
munwmmmfmtmmmw '
diffevent serotypes. -Theve might, however, be different quantitative
differences in the degree of severity, tut I do not think that exch

- Ihopettmtbezmwomwmmm.etommm
reaily good rotavirus disgnostic resgents, :

Best wishes;
Yours sincerely,

' Tt HO M.‘H



London School of Hygiene and Tropical Medicins

Keppe! Street {Gower Strest) tondon WCTE THY : Telsphone 01-638 8636
Telegrems Hygowar London Wit
- : ' Department of Medical Statistics and Epidemiciogy

W, Brags MA

Oz, G.H. Rabbani, Professor of Medice Damogiaphy

Tnternetienal Centre for Disrrhossl o \ and Departmental Head
nDizeses Ressarch, Bangladesh, th>k M_,ng$VMA
G.P.0., Box 128, ﬂ.f\ Professor of Medical Statistics
Deces-24 N G. A. Rose DM FRCP FFCM
fangladash. : _ Professor of Epidemiotogy

28 May 1981
Tiwar Rsbhani, ,{ . ! ' /S

I was very disappointed that you couldntt manage the miating wa plsnned
for lest weak Lo discuss the rotavirus study. I hope that you didn't
have too many probloms with your travel srrangsments.

The main points 1 wanted to raise with you concerning the propeased protocel
are as fopllows. :

{1} It is suggested that the Kenye and Bangladash data bs analyssd. separetaly.
Sych e procadurs is unsatisfactory if a fully relisble comparison isa
to be mada betwean the 2 parts of ths staudy. 1 strongly racommnand that
the 2 sets of dates bs enalyssd together sc thet identical methods mey
be used. I am very willing to do this anelysis myself, but I think it
is very important that whoever does it should become familiar with the
orgaenisational setup in both Kenya end Sangladesh. "Only in this way
can proper accaunt bs taken of local factors which may affect the conmp~
grability of the 2 eets of data. Do you sgree with this spproach, und
- do you think money might be available for me to vieit Kenys as wall &@
Bangledash? : _
4
{2} Anothsr problem is that thsre cgams to ba no plen ta study childran
without dierrhosa. Without this it will not be possible to svsluste
if any serptypas are not sssociated with diarehoeal diseease.

-

{3) I sgree with Professor Bradley's paint an the problem of comparebility
of the hospital pstients in Kenys and Bangledesh.

{4) 1 would lika more deteiis of the spidemiologicel study in the Fatlab
area, For example, whet ege range will pa studied? Will spacimens be
taken rogulsrly or only when 8 child is suffering frow dierrhoca?

Ars thers plans toc 'do s similear epidemiological study in Kenye?

- {5) How will the group of patients for ths detorminstion of the defect of
carbohydrate digestion be chasen? L

N
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.Dr. G.H. Rabbani, ~ ‘ . _
International Centre for Diarrhoeal R
Disease Research, Bangladesh.

G.P.0. Box 128,

Dacca-2, .

Bangladesh,

Dear Dr. Rabbani ,

ﬁany thanks for your March letter and protocol, which Bef:ty Kirkwood also
showed to me, . . .

I have only one major worry sbout what.is othexrwise a seli-thought-out
study. That concérns sampling problems. I don't really see how, when the
eriteria for hospital attendance must he mainly severity, you can get a
‘really valid comparison of virulence between strains by comparing hospital
cases, And the criterias for admission to the Kenyatta cannot really help
being different.in practice from those at the CRL. This is my worry, and
it may be that it's not worth doing such a long series but rather to do
say 200 (rather than SO0} and then get into the commmity. At any rate
you should think about how far the study objectives can be achieved in a
hospital study. ' |
I'm very pleased that you are going to be able to concentrate on the study
and don't get too widely spread - the quality of work and of supervision
are very important,

Hope to see you in June,

A1l good wishes,

L

Yours sincerely,

. [¥
- W‘/‘-‘
[

- David Bradley

e Ak, /44&"./7“;9/. 
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{6} Plesse can you sand me » copy of all the propoeed reporting forme
30 that 1 cen check their suitability for direct trensfer tc the
computer and also that all dats nucessary for the analysis is being

racorded in an appropriste way.

s ta se9 you agein sovon, Pleses give my regsrds to Nelms.

All bast wishms, { @d f%m» "ﬂi{)

Betity Kirkwoad

cc Prafessor D.J. Bradley



