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Summary :
Rotavirus is the most common cause of acute diarrhoea in infants and children in

both the developed and developing countries including Bangladesh. Information about
rotavirus diarrhoea in Bangladesh is insufficient primarily due to the lack of diagnostic
facilities due to the high cost of reagents and equipment and lack of skilled personnel.
A simple, suitable and less costly technique of co-agglutination test using protein-A
secreting staphylococci was developed and evaluated against a commercially available
ELISA kit to detect rotavirus antigen in stools of patients with diarrhoea.
Staphylococcus cowan strain 1 was grown and coated with rabbit antisera raised
against RV5 and SA11 rotavirus strains. The antibody-coated staphylococci were
agglutinated specifically by rotavirus present in faecal .samples within one or two
minutes. Atotal of 1332 stool specimens were tested by co-agglutination and ELISA,of
which 210 (15.77%) were positive by ELISAand 276 (20.72%) by coagglutination test.
Compared to ELISA,sensitivity of co-agglutination test was 76.19%, specificity 89.66%
and predictive values of a positive and a negative test were 57.97% and 95.26%
respectively. The results indicate that the co-agglutination test is a simple and suitable
technique for rapid screening of rotavlrus infection which could be adopted In clinical
practice.

Introduction :

Of the non-bacterial causes of diarrhoea, rotavirus is the most important aetiologic
agentof gastroenteritis in infants and young children in both the developed and developing
countries1. It is a major cause of acute diarrhoea in infants and children in Bangladesh with
a markedmorbidity and mortality2.3.Information about rotavirus diarrhoea in Bangladesh is
insufficient primarily due to the lack of facilities for aetiological diagnosis. Most of the
diagnostictechniques such as Electron Microscope4,Complement Fixation TestS,Counter
Immuno-electrophoresis6,Radio-immuno Assay?,ELlSA8,etc for rotavirus identification are
costly,requiring investments in equipment and skilled personnel and such facilities are not
readilyavailable in this part of the wprld. Access to rapid and accurate diagnostic service for
the detection of rotavirus is important not only for diagnosis of gastroenteritis but also to
prevent nosocomial spread of the disease and proper management of their outbreaks9.
Hence,a simple suitable technique which does not require costly equipment and reagents
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has the diagnostic importance. Protein -A secreting staphylococci coated with specific
antibodies have been used for the detection of rotaviral antigens'o". This study was
undertaken with an objective to develop such a co-agglutination reagent for detection of
rotavirus antigen in stool samples and evaluate its performance against standard ELISA test
kit available commercially (Dacopatt).

Materials and Methods:

Background:

The study was conducted in the Virology Laboratory of the Institute of Post-graduate
Medicine and Research (IPGMR), Dhaka in collaboration with International Centre for
Diarrhoeal Disease Research, Bangladesh (ICDDR,B) through its project coordination
committee (PCC) between the period of October, 1990 and July, 1992.

Study population:

The study population comprised two groups of patients of all ages. The first group had
1332 diarrhoeal patients of which 1065 were selected by 4% systematic sampling from
ICDDR,B Dhaka hospital surveillance programme2 and 267 from Dhaka Shishu Hospital
(DSH). A medical history was taken from the patients or accompanied guardian by a senior
staff nurse and/or a physician. The second group consisted of 250 patients of non-diarrhoeal
diseases (age and gender matched controlled with positive cases) who seek medical care
at IPGMR. A control was selected on the same/next day of selection of positive cases and
should not have suffered from diarrhoea in preceeding 60 days.

Study materials:

Stool specimens were collected from all patients. A portion of stool was used for
bacteriologic culture by standard method12and the other portion was preserved at -20°C till
a sufficient number was accumulated for ELISA and co-agglutination test. Faecal samples
were suspended in PBS in approximate proportion of 1gm in 1Omland incubated for 3 hours
and then centrifuged and the supernatant was preserved at -20°C for subsequent use.

Preparation of anti-rotavirus antibody:

Rotavirus strains SA11and RV5were grown intissue culture (MA 104).The cells were
harvested when more than 90% cytopathic effect (CPE) was observed (after 5 days). The
tissue culture medium was first centrifuged at 5000 rpm at 4°C for 10 mins to remove cell
debris. The supernatant was harvested and centrifuged at 100,000 rpm for 1 hr at 4°C. The
supernatant was then discarded and the pellet was resuspended in0.03 MTris-HC1 (pH 7.5,

10M CaCI2,0.85% NaCI).Titration of SA11and RV5 was done by fluorescent focus reduction
assay. The size of inoculum for immunisation was 4X105/mland 3X106/mlfor SA11 and RV5
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respectively,from which 0.6 ml concentrated rotavirus (105-106FFU/ml)was mixed with 0.6
mlof Freund'sadjuvant and rabbits were immunized subsequently at 3 weeks interval and
the3rd dose was given without adjuvants. After 10 days of 3rd dose blood was harvested
aftertestbleedingand antibody titre was determined by neutralising antibody titration method
andfinal bleeding was done when antibody titration was found to be >1:64,000. This anti-
rotavirusantibody was used to tag the Staphylococcus Cowan strain 1.

Preparationof co-agglutination reagent:

Staphylococcus Cowan strain 1 was grown on trypticase soy broth. Cells were
harvestedin PBS (0.03M phosphate and 0.12 M HCI), pH 7.2 and washed thrice in the same
buffer.Thecells were resuspended in0.5% formaldehyde in PBS for 3 hrs and again washed
thrice.The 10%cell suspension was preparedand heated at 80°Cfor one hour. After heating,
cells were washed thrice and stored in 10% suspension at 4°C. For antibody-coating,
rotavirusantiserum (0.1 ml) was added to 1.0 ml of 10% staphylococcal suspension and
keptat room temperature for 3 hrs on a shaker, washed once in PBS, brought to 5.0
ml withPBS containing 0.1% sodium azide and stored at 4°C until used. A 2% suspension
wasmadeforworking dilution. A 2% (vol/vol) formaldehyde-stabilised heat-treated S.aureus
cellscoatedwith normal rabbit serum suspended in PBS with 0.1% sodium azide was used
asa reagent control.

Testprocedure:

One drop (50 microlitre) of supernatant of buffer suspension of stool was mixedwith
onedrop of each of sensitised and nonsensitised staphylococcal suspension on a glass tile.
Macroscopic agglutination of sensitised reagents and absence of agglutination with
nonsensitisedreagentsandabsenceofagglutinationwithnonsensitisedreagentswithin 2
mins was indicative of a positive test. A known positive and negative controls were
accompaniedwith each batch of test. Results were expressed as strongly positive, positive
and negative.

ELISA test was carried out as per method described in the literature supplied with the
kit (Dacopatt, Denmark).

Statistical method:

Sensitivity, specificity and predictive values of posi~ive and negative tests were
calculatedaccording to standard method13.

Results:

1332 stool specimens collected from ICDDR,B and DSH were tested for rotavirus
antigens by co-agglutination and ELISA and the performance of these two tests were
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evaluated. Number of positive stools for rotavirus antigens obtained by standard ELISA and
co-agglutination tests are shown inTable-I. A total of210 (15.77%)were positive for rotavirus
antigens by ELISA and 276 (20.72%) by the co-agglutination test. Of the 210 specimens
which were positive by ELISA, 50 (23.81%) were negative in the co-agglutination test and of
276 specimens positive by co-agglutination, 116 (42.03%) were negative in ELISA.

Table-I: Number of positive stools for rota virus antigens by co-agglutination test against the
standard ELISA.

*250 control specimens were found negative by ELISA and co-agglutination tests.

The calculated sensitivity, specificity, positive and negative predictive values of co-
agglutination tests are shown inTable-II. Sensitivity of the co-agglutination test was 76.19%,
speficity 89.66%, and positive and negative predictive values were 57.97% and 95.26%
respectively.

Table-II: Screening values of co-agglutination test in comparison with the standard ELISA
test.

Variable of screening

Sensitivity of co-agglutination
Specificity of co-agglutination
Positive predictive value
Negative predictive value

Percentage

76.19%
89.66%

57.97%
95.26%

Discussion:

To improve the aetiologic diagnosis of acute intestinal infections in children and to
identify a rotaviral antigen in faecal specimens staphylococcalco-agglutination test was set
up and evaluated using locally prepared reagents and the test was standardized against
commercially available ELISA kit (Dacopatt, Denmark), as the sensitivity of ELISA test has
been shown to be as sensitive and specific for rotavirus antigen detection as that of electron
microscopt4. Diagnosis of viral diarrhoeas may not be important in the treatment of individual

cases but a knowledge of the relativesignificance, seasonal variation of a pathogen and clear
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Standard test (ELISA*)

Co-agglutination* Positive Negative Total

Positive 160 116 276

Negative 50 1006 1056
Total 210 1122 1332



Vol. 21. NO.1 Development and Evaluation of Coagglutination Test M.N. Islam et al.

understanding of its epidemiology is essential to prevent its transmission and for the

management of its outbreak10. A prompt diagnosis thus will assist to render proper treatment

of children suffering from diarrhoeal disease and avoid unnecessary use of antibiotics and
their associated hazards.

We prepared staphylococcalco-agglutination reagents using rabbit antisera raised

againstRV5 and SA11 rotavirus strains. Staphylococci which produced large amounts of
protein-Awere coated with rabbit anti-rotavirus serum. The antibody-coated staphylococci
wereagglutinated specifically by rotavirus present in the faecal samples. The macroscopic
agglutinationreaction occurred within one or two minutes. Before performing the test for co-
agglutination and ELISA all specimens were coded so that results of tests by
coagglunationand ELISA could not influence the technologists who performed the tests.
However,when the samples were examined directly using the co-agglutination test, more
than50% of the specimens agglutinated the control reagents. This type of reaction were
reportedto be more than 60% in other studies'5. These non-specific reaction were
markedlyreduced by preincubation of the specimens at 56°Cfor 45 min. Such treatment did
notreduce the specific activity in the co-agglutination test when rotavirus-containing stools
weretested.

The co-agglutination test was compared with ELISA in 1332 stool specimens positive
ornegativefor rotavirus antigens. Relative to ELISA, the sensitivity of co-agglutination test
was76.19%,the specificity 89.66% and predictive values of positive and negtive tests were
57.97% and 95.26% respectively. The results are consistent with some previous
studies15,16.17.In order to see the degree of agreement between the two tests, the tests were
comparedwith each other on the basis of kappa statistics'819,the frequency of positive test
resultsand the frequency of samples in which a test differed from the other. The kappa
statistics is a useful test for measuring agreement in the absence of a standard and it
showeda substantial agreement between the two tests in this study (kappa between 0.61
and0.80). The laboratory criteria were also compared. ELISA have the advantage of
givingnumerical results which can be objectively interpreted. They lend themselves to
testingon a large scale but they are usually not cost-effective for testing small number of
specimens.Co-agglutination test, on the other hand, is simple, easy to perform, faster, and
do not require expensive laboratory equipment as those for ELISA. The test using locally
preparedreagent is also inexpensive when compared to imported ELISA kits (US $ 1.50 per
testonlyVs US $ 6.00 per ELISA). The locally prepared reagents can be stored easily at 4-
BOCfor 90 days.

These results indicate that the staphylococcal protein-A co-agglutination is a simple
andsuitabletest for rapid screening of rotavirus infection which could be adopted in clinical
practice.
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