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19%% SECTION I - RESEARCH PROTOCOL
1. TITLE - AN EVALUATION OF COAGGLUTINATION, REVERSED
. PASSIVE HAEMAGGLUTINATION AND ENZYME~
LINKED 1MMUNOSORBENT ASSAY (ELISA) FOR
DIAGNOSIS QF ROTAVIRUS DIARRHODEA AND THEIR
CORRELATIOM WITH CLINICAL ITLLNESS.
2. PRINCIPAL DR. NAZRUL ISLAM
INVESTIGATUORS Associate Professor, Department of Virology
i——— . IPGM&R -
DR. MAHBUBUR RAHMAN -
- ICDDR.B —
CO=INVESTIGATORS: ICDDR,B: DR. A.N. ALAM
DR. ANQWAR HOSSAIN
IPGM&R: DR. M. HAQUE
3. CONSULTANT : DR. IVAN CIZNAR
4. DSTARTING DATE : Bhortly after receipt of the fund
5. CUMPLETION DATE One and a half year from the starting date
of the protocol.
6. TOTAL DIRECT COST: US$ 27,254
7. SCIENTIFIC PRUGRAM HEAD
This rfrrotocol has been apptvoved
Science Division Head USRI /A U - SO
bDate: @f“‘é

3, ABITRACT

Rotavirus 1< a major cause of acute

young children

Bangladsh. At
in Bangladesh

1t trom other

simple,

with
present no mample laboratory method is
to diagnose rotavirug diarhoea and

dirarrhoea for

diarrheoea in infant and

a marked morbidity and mortality in

avalrlable
grfferaentiate
To estabiish a

proper managemant .

low cost and rapia diagnostic technique for rotavirus:

codaguivtination

CO0AR ),

reversad passive haemagglutination (RPHA)



will be applied to detect rotavirus antigen 1n stool of 250

-~

rotavirus positive patlents and 250 non-diarrhoeal controls.
e

\
—

The same samples will be tested by enzyme-linked 1mmun6§6?5éﬁl
assay (ELISA) and the results will be compared with those of COAG

and RPHA tests. All the reagents for COAG and RPHA tests will ke

prepared at IPGM&R o7 ICDDRB. ¥+ PZe#srotavirus positive patients

e e - —em e e ———

the tests will be repeated on 3Ed, &eths 9th, l4tn—and 20th day

. —

after att®™Ming- the hospital Lo determine.the efficacy of the

teste**at the different stages ot 1llness ana faecal rotavirus
excretion period. Demographic and clinical information of all
—— P -'-"*"—"‘—""‘—-—-—.._“_‘_H_ B

rotavirus powitive patients will be recorded.

e

Y. REVIEW

(a) Scientific Review Sub-Committee(SRC)

(b) Ethical Feview Commltitee

‘ m‘:i?ctézi./ 572
Iogtitute of Postgraduate Medicine

Reaserch, Pkaka.
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SECTLIIN = - RI=EaArCH PLON
A. INTRGDUCT ICN
i Opyentive
To st  Up  Soagglubliiation (CO0=GY  and reversed passive

haaemagalutinegfion (BPHAY} resis for gdetecting < otaviru, .ntigeh in

Btenl md o mectal swab of alarrhogal pataerts and  compare with
ELilh resulits, e etudgy will aiso help to dotine alinical

1ilnevs, rruk factors of récavirus infeotion and to determine the

—— vr— - - R

stficacy of the rtests dui log Lthe course o1f illness.
g, -—
2. Bavkoround

Diavrhoeeat  diceases cocupy the leading position amongst  bthe

P
i H

avnes ¢, ¥ Lsiily  and rswrkldity 1A Bangladmsh  and  other
L

Sevelopang countoies, Wa:.=h anrd Waren founa diarrhoea to be

responsible for toe highaet riupber of mortality and morblidity

Tollowed DY rewpi atol L zet Infe Tlon in worldw:ide ectimate.

ihey e:timares 3-5 Diaii. . cauos of drarrhoeal episodes with  an

Al mortality tigure of 5-10 million.

AMONG:=L fae N n-bacre ial causg: of diarrnoea, rotaviirJus 1s
it we.t Lo Lant aulicioglic agent of gastroenteritis 1n the
LsTanta  and  yoewnd onllaren  in botn- the dJdeveloped and tha

“ 3
Sovee LOpes mg COLntrien Bishop =t al . 1in the vear 1973, firzt
e pu ted the rre=ence of o viitwo 1n the duocdenal mucosa 10 a
el Of Gefer CRaLar bl Since then 1ts  associ.tion  with
gastroenteritis ras beer reportea from divrferent parts of the
wWorld. On a gslobal estimate rotavirue accounted for 500 million

4
of diarrhoea cases annually (10% of all diarrhoesa cases) . It was
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aluu 2511 aciad Lo iz the Lechrc sl b wportant kolier agent in

Ehe wor 1 11 ter malaris s poero .t

Tt 12 nnw Lnown, rotavirus enteritis is genarally a disese
ot snfants and voung children in the age Limits of & to Za months

“witn 3 peak 1neldence botwen 9-12 monthe  thougn rotavirus
o
- ol
L4 - A

ankaeritis o¢cur:: 1n adult. In a number of hospital based

stdtiies rotavirus has been Hetecoted from the faecal samples of

4

approximately 20-50. of diarrhoeal pati¥npts —=

Kotavirus 1s a major cause of acute dlarrhoea 1n  1nfant

and  young chijiaren 1n Bangaleogesh with a markad morbidity and

5,6,0.43
mortality Lt has wesn l1solated from LY-24% o1 diar rhoeal
cazes sechino treatment to ICDDR,B Uhaka hosprial and from 4% ot
5,6 .6a
patients 1N Lthe communlly in a rural  area. Iinformation

4about rmtavlrus'dLarrhcea tn Banglade=h 1o incufficient orimarilv
due to the lack of fac11itles for the aestiological giragnosis. The
existing diagnostic technigues for rotavirus identification are
expansive and not readily avallable in thig part of the worldg.
Moreover, the wetl-eduippnd | boratory and skilied personna;a Gt g

Rrarequltlite tOr oer forming Lhe teoLibs.,

Soo Far oa number of test noavse been employad for de:eétlon of

TAvE ol eragen 10 2loor For odiagnosis of rotavac s i1a: 1 noea
A LAraE ronne
e et . 1
ditferential ce
aUnLerimmuros 1l

'rrex agglutain
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LODE L {0 BYES 5] v WU O C NEM LG S TLade i L the
LT BT I te ., o oo ooice ra AL I O S5 PITS TSI . . e
L L nelt reagily avallaple nheere oy L M2a . Saféni o e U EaTS
et D3 readients AR L IEd PEFLGAME L) ey . “tl. R ST 1 I
Sl L pmeEn T Tne latex ngiut1n511onltgar P.oovEiatlovey el

inerpensive and ot good specificl v Lot oyttt

e

TP JdSauas v MO W

U
SENTLITIVITY 1R COMPar 2w With thaw of ELiowm. B opneg TN E
- - )
gned sensitivity and specificity 14 CAMER A T e Y e v b 3 oued
13
studfy . Coagglutination test US1Ng SLanhyLloone CUs o wieu- woWan

1, coated with speclrfic antibody has been usec to  Sotect

16
rotaviruz  antigen 1p  stool. ihe study was  perturme.s P ST
relatively =smali numbe:r of fecal Samples and the result, were

eilthar . agually -~ flightly less sencitive tharn TLIDH bt Ve oy

spaeciIfic.
In the perspective giver bove, e twoe Luwmle-mEr froned

inexpansive tests namely the reversadg passive haemagaglutination

{RPHNY  andg coagglutination (COAG) stands the oaest  chance to

G

ailect  as methods oF choice for the dlraanosais of rotvird..

dia: rhoeea 1n Bangladesh a3 well as othar developing counbries.

’

! e L L ~Uidy We arm Lo st up andg BVl e thesa iesty
et
e 5 —




el u LOwvaily Drepared reagents and stapdardls. . rtnem spec s flealls
11 reterence to ELLSA using fagcal —amgl. L rga numpet o f
Lanpr e Lpreadlng over Lne yed N1ii & Te tei Lo Ouwra 2 T

effe f1veness of ccagalubliat oo Tzt dand <PHA witt Sl

. Roationaie
The present 2 Lldy will be abls -~ e.tsC. 1750 Senn e ol

inex<pensive  RPHA  and COAL tests for Lhe d1agnoe- s o rotlavirus

diar rhosa witaet 1. LAg Clwminongs wdldot wf oL i Corb kg
1 Bangladesh. 4 Prompt diaanosis of the wls@dasw uJuS.ivg  These
Law e wili ALS1EL to  rendsr oorrect treatmen.y ol L ldren
wutfering foeom the Jdlseese and 4avold unnecestid v BENE: o f
antibioties with  thelr associaied hazards. Tlin anwcoRrlats

technology may be transferred Lo other developioa Gountroras

-

he work will be densg i contirmily Wit Lie pied e [

in the Third Masting of the Scientific wWorwing Group of WHG oo
15
viral dirarrhoeas. (1-2 February; 1984. Geneval).

-
BE. ®SrECIFIC AIMI ) T
 — .-
- ) ’ i
v, To st wup and identify a simple, 1p2xpanslive 4nd gulos
- M .
- R, tes kekor diagnosis of roftavirus diaronoa@e.,

Znee To torirelace laboratory réesulfs with Cl:tl ol 1:lne-.
3. To ectablish a collaborative linkage between the
Capartmant of Viroclogy, IPGMER  and  ICDDR,B through

Bangladesh Madical Research Council.




L. METHODS JF wROCEDURE

1. Study Period

[#7 T wificd K

Tha  ~tady pe? 9l wWiia: e Loind o, . pariod ot
Belf yegar 1o om Loe starting date t the protoco
-

ha

Study Pupulation-

GwFoup A will rnclude glarrnoeal patients

b

om LCDI R.u

hospital . Every 50th patient from surverllancs study
e .
of ICDDR,% hospital will be welected for the study.

(&= 2/dav

Demogr aph:c

intformatirons, med.cal NISLOrNY ana ph. 21Cal examinat). n *1ndl
Will be recordged. A stiool or two restal swabs will be collecticg
—

tfrem all parcients.

Group B will comprise selected diarrnoeal patients from
— _m_

IPGEME&R . Every day 1 to 2 outpatients or npatl
—
paediatric and Neonatal units) wiil be enrolled 1n th

physiclian will recaora the demographic and medical h
physical examination findings, A stool or two rectal

be collected from ali patients.

Group L willl inc.ude 24 rotavirus poTitive pa

S - el S S

pati@nhts of » yire, 6 patients of 3-12 vrs and ancother

of 212 yrs dag8.a They wlllwiee selected trom Group A

- .-

=tool or rectal swab will be collected on 3rd, eth,

and 20th gay after attending the hospital. Home wvis

made to coltect the samples.

Group D will comprise non—diarrnceal controls. T
:'—"N_—-_—ﬁ-_-_——-\
enrolled 1n the study from IPGM&R outpatients or
matching the age and sex with the cases. A control

surfar Ffrom diarrhoea 1n praceding 60 days and waill

ents (from
e study. [A)
1Stury andg

Swald . wi.l

tients; 12
4 ratlients
and B and
Fth, l4th

L2 will be

hey will be
inpatients
Wwilll not

be selected

|
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on the same or next day of sulection of a case. A stool or

rectal swab will be collected from each patient.

— -

3. Sample Collection - T
S~
Stool samples will be co;leﬁted—fh a clean container. Two
il

rectal swabs will be collected 1n a single phosphate buffered

e e
ps e

H
saline container. The samples will be trancported gquidkly to the
iaboratory. One szwab will be i1noculated for bacterial 1solation
- - — s W -—«lm-”q-:_- ::'-_ o A, - 4 U - rr— -
and other with PBS stored at -20 C untill tested for antigen

o
_detection —— —_ - -
4. Microiological Studies

Fecal samples of diarrnoeal patients will be cultured for
Salmonella, Shigella, Vibrios, etc. and identitied by standard

methods.

5. Preparation ot fecal suspensions
Approximately 1lg of stoct will be suspended in 10 ml of PBS,

homogenlised over a vortsax and 1ncubated for 2-3h. It will be
centrifuged at SO00 rev/nis FOor 10U milns. The supernatant will be
ftaken off 1n another conical centrifuge tube and the process will
Le repeated again. The supernatant will be used for the detection
Foviral antigen using ea F of £ tests. Rectal swabszs {two only)
will Dbe coliected 10 1 w, f PES and the wsupernatant after

centrifugation wili ba t25t ~d.

& Keagents (prépairation: and test procedures
) Detection of antiaen by CLISA

ELITA (Dakopath, Danmark) diagnostic kit will be used.
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L
HRe tests will be carried out as described in  the company

—emae-llterature
b)) Reversed Passive Haemagglutination {(RPHA)

RPHA will be performed according to the method of Nakagoml
13
et al

- e k) Preparation of anti—=wa (We-mterain of human rotavirus)y 1gG

The Wa strain of human rotavirus will be grown 10 rhesus
-, N -

monkey kidney ceil line, MA }04 cells. When approximatley 90% of
the <cells witil exhibit & oytopathogenic affect, the rotavirus
wWillil e obtained from 25 ml of the celi culture Dy sonic
disrupturs o the infected celle. The cell debris w1lll be
Cemrved Ly ceEatritd.ation (3LUXKG for LU oaing . [he process Will De
repested twice t remove a.|i debri s Finally, Fotwvirus will te
coilseted in a peitet by centritugation at 240000 X g for 30
L
minu e at 4 i, Thne perlet will be suspended 11 phosphate
o

Lt e ed Lea b L VEBRL Aind . EOreds ot 7O b1l usead. For

Puar Load Rurifleatlcs. The wvirge auspension wiil be added to equal

o) Lne ot Fooo7ator o 40 MIXEQ V109 AUS . . ‘ne mixure will e
STt Tt et R L T T S TLE S L nwlers o ald Lte wIrus Wl by
Cr e tia A W R AL ey ooeliet Wyl ]l D LusSpaoTed 10 8 Al of
IR ! Cree dvzieadd Lo LB oL 2w Foatdt>f 2o AN smeusnt of L0 a1 oFf
viat et s rage L LDE S O Plaml w0 g eldl Py T Or
Ly [ [ A K R R "R LB U WA AT B S | At E AL L NSO sy
TR Y TR *1le . B LU S . Pies IETO] < I SR TR B P
te o1 S R S R TR SR R | R CORN O A 3 O BT Llbre Wil T=]
CHET R LR T e Flonel P olseeaider ITamurclogicbulainr a6 traction
Wiyl g e e d et tudld Poovor MIVERETD ) (iU e LB D By get foltration
L T T e T Y A T I T Froe Jtenit at oy



Commercial rotavirus zntibody {(Welcome) will also be used Lo

prepare reagents.

b.2) Preparation of anti-rotavirus Ig. senziitisod Sheep red™dlood

— -
cell (SRBC) .
15 - « iy - . N
Method of Nakagomi wWwi1lT be used TH sensitiZée the red
blood cell. A solution of anti-Wa IaG (Z2mg/iml in saline} will

be prepared and 0.1 ml will be added to 0.55 ml of piperazineg

— g . -

butfer (0.27M, DH.6.5). THe"antibogy-solotion willl be added to
0.1 ml of packed sheep red blood cells mixed well. Freshly
preparedg 0.15 ml of e¢hromic chlor.de solution (0.85 mg/ml saline)
wrll pe added to above —uspension and the mixture will be
*A—“Tncubated for S minutez at SOUC. The sensitized cells will be
washed three times with salinge, Flnally the Pellet cells will be

LuLspendad in 20ml of PES (QU.067M, pH  7.2) containing heat

nactivared fetal calf cerum (37 viv)

0.3) YTest Propar
RERAH W L. DE Ccat Flend ouho e om e G br A e D@ Uy 1oy oot S

dsacratitreg plates

et val Lo wid wrauty o of pacimen will be nage in
Ll 16 L Be Uz 1nyg 2D w1l vl o3 diitent consist Nng af 1l < 2%
etag 3 200 ysrin D s Ye d
[T ST TS SV S AU PUN - B S - O FBEDR wal e added Teogach

Wl EEaTh| 1IN the otner " nhe Ss .2 ypougnt oF ANt i=Wa Larum { RPHA

rrorr Lt tatre, IR T T v opa 2L sdoed Te oo wil . The
o
mixtu- e will e 1ncubatega for 20 soiites at 37 € 4he Lthen <50 ul
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suspaension of erythroicytes coated with anti-Wa IgG will be added
to each well. After gentle-shaking the trays will be covered,

O
kKept at room temperature or at 37 C and the pattern of
st Al S, e .

agglutination will be observed afte:r one hour.
c) Coagglutinatason. test _ ]

The test will be carried outl according to the method of

18
Kronvall.
TRy 4

-~ -—-»...-._ - - . - 0w
G.1) Preparation of Coaggiutination reagent

Staphylococus aureus Cowan 1 {(ATCC 12598) will be grown . in
O
Trypticase soya broth for 18 hours at 35 C onf a shaker, harvesf{ed

..and washed three times wlth phosphate buffeféd saline (PBS). The

racteria will be suspended in 0.5% forma}oenyde in PBS for three
nour atbt 1"oom téhperature. The-ggils are then washed threes times
in PBS and adjusted to a final 10% suSpension in PBS{v/v). The
suspension will be heated for 1 hour at BOOC and cooled quickly.
For antibody-ceoating rotavirus antiserum (0.1 ml) is added to 1
ml of 8. aureus suspension (10%), and the mixture is left at room
temperature for one hour on a chaker . The suspension will be
washed once with PBS, ‘brougnt to 10 ml with PBS containing 0.1%
sodium azide and stored at 4OC until used. A 2%
(VC{/VOl)fOrmaldEhyGB—bt&bL}LJBO. hear~tra2atea  $. aureus cell

coated wiih normal rabhil =& La and suspendad 1n PRS with 0.1%

=odlium 4z21de willl be used A negative control.

1

C.ey Test Procedure One drop :approximately 50 ul) of speolmen
supernatant will be added te each of two rectangles drawn on a

A ~lide and b arosp ot rotavirus antiboildy. coated 5. aureus
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ig added one rectangle and one drop of negative control reagent
wili be added™ to other rectangle, mixed thoroughly with the

applicator stick, rotated manually (15 "to 20 times/min) and

-

agglutination will be noted after 2 minutes._hThe ¢coagglutination

test will be Tonsidered positive if agglutination as seen with

o

Loaggduirnation reagent but not with negative control reagent.
' ».

D. SIGNIFICANCE

bl b v . -

b, TN [P . ar sy , .
The study will help to e€tAblish a relatively inexpensive,

simple and rapid diagnostic test for rotavirus diarrhoea. It

g

will also help td set up a routine diagnostic test for.srotavirus

-~ ——

—— -

di'®™rhoea 1n our labs ang i1nitiate further studies related to
-

rotavirus.

E. FACILITIES REQUIRED

The study will be carried out at ICDDR,8 and the Viroloby
department of IPGM&R. Basic laboratory facilities and the
ingtruments for carrying out various tests are available at the
department. Specitic reagents, chemlcals as well as ELISA Kits

will have to be procured for the study.

F. COLLABORATIVE AKRANGLMENT
"he  proftocal Wil e carried cut under a collaborative
arrangement Letween BMRE Department ot Virology, IPGM&R and

[CDDR B.
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SECTION ITI - ESTIMATED BUDGET

1. Personnel Services: |
Time Monthly Months Total
Name Position Effort amount (X yr) (uUs 3%)
IVGM&Ri  —— _ - -
Dr. Nazrul Islam P.1. 20% - - -
b . e S . toaw -
Dr. M. Hug Coinvestigator 20% 50 12X1.5 900
To pe named Res. Physician 100% 2X150 12X1.5 5400
L Mg - i - me
To be named Res Asst (Lab) 100% 120 12¥X1.5 " "2180
To be named Lab. Attnd 50% 33 1i2X1.5 594
B. ICDDR,B
e
Dr. Mahbubur Rahman P.I. 25% - - -
Dr- A.N. Alam Co-investigator 5% - - -
Dr. Anrwar Hossailn -do- . 10% - - ~
To be named GS5 Res Asstt. 100% 220 12X1.5 3960
To be named GS1 Lab. Attnd 100% 105 12X1.5 1890
To be named Secreatary - - 150

8. SUPPLIES AND MATERIALS

a, (las warses elLc. 1500
b. Chemicals and media, diagnostic kits &000
Nl Printing anhd Puplication 700
d. Animal Resources ’ 400
& . Fquipmenty. 1500
f. Travel ang Transportation 7 1500
. Transpartaition of moterials 150
n. Medical Iilustration 200
1. Xerox 250

Total US.$ 27,254
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Institute of Postgraduate Medicine & Rcsearch and

Internationai..Centre for Diarrhgeal.Disease Research, Bangladeéh

is carrying out a study to develop a rapid, simple ana
L =

inexpensive test for the diagnosis of rotavirus diarrhoea. we

would 1like vyou/your <child to participate in the study. The

-

infoirmation gathered from the study will not hamper your/your
child’s private life and the data will be guite valuable for the
development of the newer and inexpensive test. If you agree and

let yourself/your child to participate in the study, you will be

expected to participate in the following

- - —

1. provide rectal swab/stool samples for the study,
R
2. respond to the guestionnaire ’'on socio-econcomic and

clinical aspect, all of which will be kept confidential.

If you agree to participate in the study, please sign your

name here.

Signature of the Investigator Signature of the Subject

Date: Date:




