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An outbreak of group C rotavirus gastroenteritis among
adults living in Valentim Gentil, Sao Paulo State, Brazil

Denise FC Souza?, Jonas J KisieLiust, MaRrLl Uebal, Yvone B Gassay?, Rita CC
CarMONAL,MARIA Do CARMO ST TIMENETSKY?, JOoANA DP MASCARENHAS?,
Sueko TakiMoTo!, AND HATUNE TANAKA?

Y nstituto Adolfo Lutz, Sdo Paulo-SP; 2Instituto Evandro Chagas, FNS, Belém-PA, Brazl

ABSTRACT

An outbreak of gastroenteritisaffecting adultsand children occurred in thesmall city of Valentim
Gentil, Sdo Paulo, Brazil, in 1993. Nineteen faecal samples (from 10 cases and 9 contacts) were
examined by direct electron microscopy (DEM), immune electron microscopy (IEM),
polyacrylamidegel electrophoresis (PAGE), and enzyme-linked immunosor bent assay (EL1SA)
for group A and C rotaviruses. DEM detected rotavirusin 6 of the 10 casesand in none of the
contacts. All of thesampleswerenegativefor group A rotavirusby ELISA. Analysisby PAGE
showed an electrophor etic profile suggestive of group C rotavirusin two cases. Group C rotavirus
wasidentified by IEM in 4 of thecasesand in 1 of the contacts. All of the samplesweresubmitted
to ELI1SA for group C rotavirus. Thisresulted in atotal of 10 positives—7 for diarrhoeal cases
and 3 for contacts. This outbreak was strongly associated with group C rotavirus. The
importance of combining different diagnostic methodsis emphasised.

Key words: Gastroenteritis; Rotavirus, Disease outbreaks; Microscopy, Electron; Diagnosis,

Laboratory

INTRODUCTION

Acute gastroenteritis accounts for high morbidity and
mortality rates among infants and young children
throughout theworld, mainly inless-devel oped countries
(2). To cope with this, the World Health Organization
(WHO) haslaunched global programmesthat includethe
use of oral rehydration salts, which have greatly
contributed to the decrease in mortality rates, although
morbidity rates have not decreased so far (2). In spite
of these efforts, however, a large proportion (30% to
70%) of diarrhoeal cases<till remainsto be agtiologically
elucidated (3). Rotavirusisthe most important cause of
severe diarrhoea affecting both human and young
animals (1,4,5).

The rotaviruses are classified in the Reoviridae family.
Mature rotavirus particles measure about 70 nm in
diameter and possess a triple layered protein capsid
(outer capsid, inner capsid and core). Thevirusgenome
comprises 11 segments of double-stranded RNA. To
date, seven distinct antigenic groups have beenidentified
with no antigenic cross-reactions among them (6).
Rotaviruses of group A, B, and C have been found in
humans, and those belonging to group A are known as
the most frequent cause of infantile gastroenteritis. They
lead to severe dehydration in 20% to 70% of patients
hospitalised for diarrhoea worldwide (1,7).

Correspondence and reprint requests should be
addressed to: Dr. Hatune Tanaka, Adolfo Lutz Institute,
Electron Microscopy Section, Av. Dr. Arnaldo no. 355
Cerqueira César, CEP 01246-902, Sdo Paulo, BRAZIL
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Thelack of routine specific testsfor detecting rotaviruses
belonging to group B or C accounts, to a large extent,
for the still high proportion of diarrhoeal cases of
unknown aetiology (8). The rotavirus RNA segments
can be separated by electrophoresis in polyacrylamide
gel (PAGE) (9), and the pattern of migration may help
in detecting different RNA profiles. Although the
electrophoretic profiles of group B and C show similar
patterns, it isknown that they belong to distinct antigenic
groups(6). Theidentification of distinct groups may be
confirmed by enzyme-linked immunoassay (ELISA) and
polymerase chain reaction (PCR) (10,11,12).

Direct electron microscopy (DEM) of the stools to
detect viral particlesby negative stai ning techniques (13)
isused asapresumptive method for different human viral
infections of the intestine. Viral morphology, sub-
structure and size are important features that allow the
identification of viruses in clinical samples (14).
Electron microscopy is still an essential tool in the
investigation of viruses causing gastroenteritis. Indeed,
many of these agents do not grow in tissue cultures, and
in most laboratories other specific methods for their
detection are not available.

Non-group A rotaviruses have been detected either
in sporadic diarrhoeal cases or in outbreaks of gastro-
enteritis, such as the group B rotaviruses that caused
extensive epidemics of diarrhoea in China (15,16).
Group C rotaviruses have been detected worldwide, in
both children and adults (6,17-29,31-34).

Because of the epidemiological importance of viral
infantile gastroenteritis, a “National Laboratory
Surveillance of Viral Agentsof Gastroenteritisin Brazil”
hasbeen set up. It aimsat establishing anational network
to study the prevalence, seasonality, and distribution of
both rotaviruses and adenoviruses in several regions of
Brazil (30).

The aim of the present study was to assess the
possible role of group C rotavirusin the agtiology of an
epidemic of non-bacterial gastroenteritis affecting adults
and children in S&o Paulo State, Brazil.

SUBJECTS, MATERIALSAND METHODS
Outbreak description

The epidemic took place from July to August 1993,
affecting adults and children living in Vaentim Gentil,
a small town in the north of Sdo Paulo State. It hasa

water supply of good quality and an adequate sewage
system. The population is approximately 6,000
inhabitants. During the epidemic, 154 cases were
notified, of which 140 (91%) in theurban district and 14
(9%) in the rural area. Cases of diarrhoea occurred in
all the urban neighbourhoods. Sixteen patients (10%)
required hospitalisation. Bacteriological and parasito-
logical examinations were carried out in the Regional
Laboratories at Votuporanga and Sao José of Rio Preto,
SP. The Adolfo Lutz Institute received 19 stool samples,
of which 10 were obtained from patientswith diarrhoea
(7 adults and 3 children), and 9 were collected from
healthy contacts. These samples were examined by
DEM, ELISA for group A and C rotaviruses, RNA
electrophoresis in polyacrylamide gel (PAGE) and
immune electron microscopy (IEM), using a specific
antiserum produced at the Adolfo Lutz Institute and sera
from the patients that were positive by PAGE.

DEM and |[EM

The 19 samples were analysed for viruses by negative
staining technique using 2% sodium phosphotungstate,
pH 6.4. The lEM reactions (35) were carried out using
group C anti-rotavirus hyperimmune serum (dilution 1/
1000) produced in rabbitsand patient’s serum (dilution.
1/50).

ELISA

An enzyme immunoassay was carried out on all the 19
samples to detect the presence of group A rotavirus
antigens, using EIARA (enzyme immune assay for
rotavirus and adenovirus) method (36). The ELISA
technique used to detect group C rotavirus was as
described by Tsunemitsu et. al. (12).

PAGE

The samples of cases and contacts were subjected to
electrophoresis in polyacrylamide gel for characterisa
tion of the rotavirus genome (9).

RESULTS

Table | shows the age and sex distribution of the 154
cases of diarrhoea. Thirty-eight percent of the patients
were children aged from O to 14 years.



Rotavirus gastroenteritis outbreak in Brazil

61

Table I. Age and sex distribution of diarrhoea cases in Valentim Gentil

Sex Age (years)

<1 lto4 | 5t09 | 10to 14 | 15 to 49 >50 Unknown
Male 7 12 12 14 14 4 1 64
Female 7 21 7 12 30 13 0 90
Total 14 33 19 26 44 17 1 154
(%) (C)] 2D 12) an (29) an 1 (100)

Table II. Comparison of the results of DEM, ELISA for group A and C, PAGE and IEM test;

stools from gastroenteritis cases and their contacts from Valentim Gentil- SP, Brazil

IEM IEM

Age ELISA ELISA Patients’ Hyperimmune
Samples (years) DEM | group A | Group C | PAGE serum serum
1 - case 27 R - ND + -
2 - case 37 R + ND + —+
3 - case 13 R + ND + —+
4 - case 14 R + + + +
5 - case 21 R + ND + -
6 - case 7 R + + + +
7 - case 25 ND + ND N.T. -
8 - case 25 ND + ND N.T -
9 - case 28 ND - ND N.T -
10 - case 76 ND - ND N.T -
11 - case 5 ND - ND N.T -
12 - case 32 ND - ND N.T -
13 - case 2 ND - ND N.T -
14 - case 2 ND - ND N.T -
15 - case 1 ND N.T. N.T. N.T N.T
16 - case 5 ND - ND N.T -
17 - case 7 ND + ND N.T —+
18 - case 10 ND + ND N.T -
19 - case 6 ND + ND N.T -
cont. = contacts; ND = not detected; N.T. = not tested; R = Rotavirus; - = negative; + = positive

None of the 154 samples were positive for bacterial or
parasitic enteropathogens. The peak of major occurrence
of gastroenteritis caseswasin July/August, as shownin
figure 1. In addition, the 19 samplestested by ELI1SA for
group A rotaviruseswere negative (Tablel1). However,
the EL1SA performed for group C rotaviruses showed 10
positive samples, 7/10 (70%) among diarrhoeic patients,
and 3/9 (33%) in the contacts. DEM allowed the
detection of aviruswith atypical rotavirus morphology

in 6/10 (60%) of the symptomatic casesbut all the contact
samples were negative. IEM with the hyperimmune
polyclonal serum was positive in 4/10 diarrhoea cases
(40%) (Fig. 2) and 1/9 contacts (11%). PAGE showed 2
diarrhoei c samples (20%) with an electrophoretic profile
suggestive of group C rotavirus. The identification of
bands 5, 6 and 7 making atriplet is typical of group C
rotavirus RNA profile (Fig. 3).



62

JDIARRHOEAL DIS RES Jun 1998

Souzaet al.

Mumber of cascs

12

Colour chart

Fig. 2. Immuno-electron microscopy of sample No. 6. Immune complexes formed by the use
of hyperimmune serum from rabbit (dilution 1/1000).
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Fig. 3. Genomic profilesof group C rotavirus strains detected
in samples from Valentim Gentil, So Paulo, Brazil.

Lane A: Long pattern control of group A rotavirus.

Lane B and E: Control of group C rotavirus (porcine/cow
samples).

Lane C, D and F: Samples positive for group C rotavirus.

DISCUSSION

The distribution of diarrhoeal cases by age groups
indicated high rates among children aged 1 to 4 years
(31%), 5t0 14 years (29%) and especially in subjects of
15 years and more (40%).

Theincidence of diarrhoeal cases (Figure 1) showing
a peak in late July and early August suggests an
infectious outbreak. Of interest is the simultaneous
occurrence of group C rotaviruses associated with
diarrhoea outbreaks in distinct and distant Brazilian
regions, i.e. Belém of Para State (33) and Valentim
Gentil, SP(34). Another aspect of interest in our present
study isthat adultswerea soinvolved , unlikethefinding
from Gabbay et al. (33) who, however, studied the

occurrence of thisvirusin aday-care centre. Our data
aresimilar to the results published by Oishi et al. in Japan
(26) who also detected group C rotavirusin 3 of 6
university students aged 20-21 years with severe
diarrhoea.

Group C rotavirus has been described in Asia,
Australia, Europe, and Central and South America, and
reported in children and adults (6). Theviruswas mostly
found associated with sporadic cases of gastroenteritis,
although Matsumoto et al. (27) have described a
gastroenteritis epidemic associated with group C
rotavirusin 675 students and teachersin Japan in 1989.
They hypothesise that the infection is originated and
propagated by food. In our study, it was not possible to
determinethe origin of the epidemic, astheinvestigation
only began in November 1993, with a bacteriological
analysis of the water supply, which was negative.

Ushijimaet al. (25) in astudy carried out in Tokyo,
Japan, in 1989, examined 2,599 diarrhoeal stool
specimens using PAGE and detected 572 positive
rotavirusresults, of which only 4 weregroup Crotavirus.
Familial outbreaks caused by group C rotavirus have
been described by Caul et al. (28) in 1990 and Maunula
et al. (29) in 1992. The latter publication detected the
presence of specific IgM in 75% of the patients when
immunofluorescence was used. An epidemic of group
Crotavirusinvolving 23 college studentswas described
by Oishi et al. (26) in 1993, in Japan, where electron
microscopy and molecular biology techniqueswereused
for diagnosing the agent. These authors suggested that
group C rotavirus may be an important aetiologic agent
of gastroenteritisin adults, and is transmitted by food.

The development of laboratory reagents necessary
for specific diagnosis has been hampered by the
difficultiesin cultivating non-group A rotavirusin vitro.
However, molecular techniques have made it possible
to produce reagentsfor serotyping or genomic analyses
of these groups of rotaviruses (10). Simultaneous
analysis by DEM or PAGE is necessary to detect non-
group A rotavirus, when the result of the routinely used
enzyme immunoassay is negative.

Samples in which DEM showed only “empty”
particles, i. e. capsid sheetswithout RNA, were negative
by PAGE. DEM, based on morphological analysis, is
not group-specific, and | ess sensitive than immunologic
assays. However, in our case No. 1 (seetable I1), the
presence of the virus could only be shown by electron
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microscopy. This highlights the importance of DEM,
expensive though this method is.

Rotavirusgroup C was detected by ELISA in 3 of the
9 samples of contacts (33%) examined. Considering the
10 symptomatic cases, another 7 samples were positive
by ELISA. Thisconfirmsthe sensitivity of the test and
the epidemic nature of thisvirus. If at thetime of sample
collection the contacts were asymptomatic, it was not
possibleto ascertain that they remained so, and thuswere
truecarriers. Two of the samplespositiveby DEM (Table
[1, sample no. 1 and 5) did not react with the polyclonal
rabbit serum, but did react with the conval escent serum,
forming immune complexes. The ELISA-negative result
of sample No. 1 for both groups A or C, despite the
detection of a large number of rotavirus particles by
DEM isintriguing. With regards to sample No. 5,
positive by ELISA for group C and IEM with patient’s
serum, but negative with polyclonal serum, the results
may be related to IEM methodology problems.

Sample No. 17 was positive by ELISA for group C
and by |EM, with aformation of an immune complex.
It was, however, negative by DEM and PAGE. These
data indicate the high sensitivity of IEM. At the time of
collection, only small quantities of virus were probably
excreted, leading to negative results with DEM and
PAGE. TheELISA-positiveresultsfor group Crotavirus
insamplenos. 17, 18 and 19 support the hypothesisthat
these household contacts might subsequently have
developed diarrhoea.

Our resultsindicate that the epidemic gastroenteritis
occurred in Valentim Gentil was strongly associated with
group C rotavirus. Our results also show theimportance
of combining severa sensitive techniques to diagnose
group C rotaviruses.

Thefinding of group C rotavirusinanon- diarrhoeic
sample by Timenetsky et al. (32) in 1993, and the
presence of the virus in the contacts in our study,
emphasise the need for more studies of individualswith
and without diarrhoea during epidemicswithout apparent
cause.

The results stress the importance of the
Epidemiological Surveillance Program of Viral
Gastroenteritisin Brazil. The relevance of agents, such
as rotavirus C, is currently being underestimated. The
importance of using combined methodologies (DEM,
ELISA, and PAGE) that increase diagnostic sensitivity
is strongly emphasised.
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JAaGVIR SINGH, VIBHA SacHDEVA, RaJESH BHATIA, D Bora, DC JaiN, AND JOTNA SOKHEY

National Institute of Communicable Diseases, 22-Shamnath Marg, Delhi 110054, India

ABSTRACT

Dataon choleracasesadmitted tothe Delhi | nfectious DiseasesHospital (IDH) arepresented todescribe
the pattern of occurrenceof cholera in Delhi in 1995. Rectal swabsfrom 4082 casesof acutediarrhoea
admitted tothe| DH were examined for excretion of Vibrio cholerae. Of them, 2004 (49%) and 4 (0.1%)
werepositivefor V. cholerae O1 biotype El Tor and V. cholerae O139 respectively. Most cholera cases
occurred during May - September (summer and monsoon months). Theperiod from January toMarch
(winter) wascompletely freefrom cholera. Theurban areaswerenot affected uniformly. Of the80 PIN
(Postal Index Number) codeareas, 10 contributed to 57% of thecases. Theearly caseswerescattered
in PIN code areas distant from one another. The hospitalisation ratesfor cholerawerethe highest in
children aged lessthan five year sand declined significantly with increasing patients' age. Males had
significantly higher ratesthan femalesaged up to 20 years, whereasthe situation wasreversed in the
20to 39 year age group. Four per cent of the affected families had multiple cases. An estimated 1%
of thehousehold contactsof hospitalised casesof cholerawerethemselveshospitalised for cholerawithin
2 daysof thefirst admission. Of the 260 V. cholerae O1 isolatestested, 4%, 7%, 8%, 89%, 91% and
95% wereresistant totetracycline, nalidixicacid, chloramphenicol, co-trimoxazole, streptomycin, and
furazolidonerespectively. The study highlightsthe usefulness of surveillance datatoidentify groups,
urban areasand seasonswith increased risk for choleraand to allow control measuresto befocussed

on thosein greatest need.

Key words: Cholera; Vibrio cholerae; Disease outbreaks; Epidemiology; Drug resistance, Microbial;

Microbial sensitivity tests.

INTRODUCTION

Vibrio cholerae O1 biotype El Tor remained confined for
several decadestoitsorigina homeinthe Celebesislands
inIndonesia. It began to spread in pandemic formin 1961
(2). It invaded India in 1964 and had almost replaced V.
cholerae O1 biotype classical by the end of 1965 (1, 2).
The organism appeared in Delhi for the first time in June
1965 and became endemic thereafter (3,4).

The epidemiology of cholera took a dramatic turn in
the later months of 1992. V. cholerae 0139 Bengal
emerged as anew strain of cholerain Madras (5), rapidly
spread far and wide and became a major cause of
epidemics in India (5-8), Bangladesh (9) and other
countries (10). It was first isolated in Delhi on 6 April

1993 and accounted for 54% and 22% of choleracasesin
1993 and 1994 respectively. How cholerabehaved in Delhi
in 1995 is described in this article.

About Delhi

Delhi, the capital of India, is situated on the banks of the
river Yamunaat approximately 28° latitude northand 77°

longitude east. Thecity coversan areaof 1483 sg. km. It
has a population of more than 9.4 million (1991 census),
with an average population density of around 6350 per
sg. km. For more than 4 decades, the population of Delhi
has been growing rapidly, at a constant rate of about 50%

Correspondence and reprint requests should be
addressed to: Dr. Jagvir Singh
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per decade (11). More than 25% of the population (1991
census) livein dums. The literacy rateis 75% (12). The
overall sex ratio in Delhi is very low (827 females per
1000 males) (12). Itisparticularly sointhe adult population
aged 20 years and more (797 females per 1000 males)
because of the immigration of adult males seeking
employment.

The city has a piped water supply that is mostly
intermittent and inadequate. Themillionslivinginslums,
resettlement and unauthorised colonies use water from
shalow tubewellsfor drinking, cooking and other domestic
purposes. These people do not have access to sewerage.
They usually defecate in the open places because
community latrines, even if available in some slum
colonies, are usualy poorly maintained.

Delhi hasfour main seasons: dry and cold (December-
March), dry and hot (April-June), hot and wet (July-
September), and again dry and cool (October-November).
Average annud rainfall is 714 mm, amost al of it during
the south-west monsoon from July through September. In
1995, therewaslessrain than usua in July (46 mm; normal
211 mm) and more in January-March (138 mm; normal
63 mm) (11).

SUBJECTSAND METHODS

The National Institute of Communicable Diseases (NICD),
Delhi, has been monitoring the epidemiology of cholera
in Delhi since 1965. As a part of the surveillance system,
cases of acute diarrhoea clinically suspected to be cholera
are referred to the Infectious Diseases Hospital (IDH),
Delhi. Two rectal swabs from each of these cases are
collected, one in Venkatraman-Ramakrishnan fluid and
onein Cary-Blair medium (13). The samples —with the
patient’s name, age, sex, father’s or husband’ s name and
residential address — are sent within 24 hours to the
laboratories of NICD, about 5 km away from the IDH.
The samples are cultured on Bile Salt Agar after
enrichment in Alkaline Peptone Water. Suspected colonies
are confirmed by serology for V. cholerae O1; biochemical
tests are performed whenever necessary. Since 1993, ll
the isolates of V. cholerae non O1 are also tested with an
antiserum against V. cholerae 0139 Bengal (7). Each year,
a subset of isolates is tested for antimicrobial sensitivity
using the Kirby-Bauer method.

To examine the seasonal relationship of cholera with
climatic factors (temperature [means of monthly minimum
and maximum values], relative humidity [%] and rainfall
[mm]), we collected meteorol ogical datafor the year 1995

from published documents (11). Geographical distribution
of cases was described in terms of PIN (Postal Index
Number) codes (14).

To calculate age- and sex-specific hospitalisation rates
for cholera in Delhi, data on population were obtained
from the 1991 census. No adjustment was made for
population changes from 1991 to 1995.

Theanaysesweredonewith Epi Info software, version
6.02.

RESULTS

In 1995, 4082 stool samples from IDH were processed
for isolation of V. cholerae in the laboratories of NICD.
Of them, 2004 (49.1%) and 4 (0.1%) yielded V. cholerae
O1 biotype EI Tor and V. cholerae 0139 Bengal
respectively. All but one of the V. cholerae O1 isolates
were serotype Ogawa. In addition, 97 (2.4%) sampleswere
positive for other vibrios.

Distribution by month and climatic factors

Figure 1 showsthedistribution of the numbersof cholera
cases by month, together with the monthly mean minimum
and maximum temperatures, relative humidity and rainfall.
Most cholera cases occurred during the period from May
through September, the summer and monsoon monthsin
Delhi. The dry winter months (January to March) were
completely free from the disease. Thefirst isolation of V.
cholerae O1 wason 18 April and thelast on 23 November.
One case of V. cholerae 0139 Bengal was recorded in
August, whereas 3 cases occurred in October.

Age and sex distribution

Of our 2004 positive samples, age and sex of 1901 cases
wereavailable(Tablel). Thirty-nine per cent of thecholera
casesoccurred in children aged lessthan 5 years, whereas
adults (3 20 years) contributed to only 30% of the cases.
Overall therewere significantly more casesin males (57%;
95% Confidence Interval: 55% to 59%) than females
(43%; 95% ClI: 41% to 45%). In adults of 20 years and
more, females and males contributed to almost equal
numbers of cases, despite alow female/male population
ratio in thisage group (Table 1). Age and sex distribution
of cases did not vary significantly when stratified by
months (data not shown).

Hospitalisation rates by age and sex

Based on the census data, the hospitalisation rates for
cholerawerethe highest in children aged lessthan 5 years,
and declined steeply withincreasing age (Tablell). Males
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had significantly higher hospitalisation ratesthan females
aged up to 20 years, whereas the situation reversed in the
20to 39-year age group. Theratesweresimilar in persons
aged over 40 years. Overall, the hospitalisation rateswere

52, 53, 94 in decreasing order of importance) accounted
for about 57% of the total cholera cases. In fact, almost
one-fourth of cases came from only two PIN code areas
(No. 9 and 33). Interestingly, the first cases of cholera
occurred in PIN code areas distant from each other.

not different between males and females.

Table I. Proportion of El Tor cholera cases in different age and sex groups. The figures in
brackets are percentages with their 95% confidence intervals

Sex 0-4 5-9 10-14 15-19 20-39 40+ All
Male* 422 205 87 75 227 64 1080
(53-57-60) | (54-60-65) | (57-65-73) | (60-69-78) | (45-50-55) | (45-55-65) | (55-57-59)
Female* 322 139 46 33 228 53 821
(40-43-47) | (35-40-46) | (27-35-43) | (22-31-40) | (45-50-55) | (36-45-55) | (41-43-45)
AllF* 744 344 133 108 455 117 1901
(37-39-41) | (16-18-20) |  (6-7-8) (5-6-7) | (22-24-26) |  (5-6-7) (100)

* Column percentages

** Row percentages

Table II. Age and sex specific hospitalisation rates of
cholera in Delhi, 1995 (per 100,000 population)

Age group | Ratesin | Rates in P for Overall

(years) males females difference | rates
in rates

0-4 72 59 0.009* 66

59 34 26 0.009* 30

10-14 16 10 0.007* 13%*

15-19 14 8 0.007* 12%%

20-39 12 15 0.02* 13%*

40+ 6 7 0.7 6

All ages 21 19 0.07 20

* Difference between two sexes significant.

** Overall rates in these age groups are not different from each other
(p=0.5). Otherwise, the rates are significantly different between different
age groups.

Note: Population from 1991 census.

Geographical distribution

The cases did not occur uniformly in al parts of the city.
Certain PIN code areaswere heavily involved, while others
were almost completely spared. For example, of al the 80
PIN code areas in the city, 10 (9, 33, 41, 42, 62, 19, 44,

Familial cases

By comparing the address of patients and the name of the
head of the family (husband or father), we identified 73
(3.8%) families having more than one laboratory-
confirmed cases (Table IIl). Most of the subsequent
familial cases were admitted to the hospital on the same
day, or virtualy all within 2 days of the admission of the
index cases. Their age and sex are described in Table IV.
About 87% of the index cases and 80% of the subsequent
cases were children aged less than 10 years or adult
females; less than 5% were adult males in either of the
categories. Interestingly, females accounted for
significantly more subsequent cases (57%) than index
cases (39%). Obvioudly, more families might have had
multiple cases but were not identified because of inaccurate
or incompl ete addresses.

Resistanceto antibiotics

As described in Table V, 260 randomly selected isolates
of V. cholerae O1 weretested for antimicraobial sensitivity.
Of them, 4, 7, 8, 89, 91 and 95% were found resistant to
tetracycline, nalidixic acid, chloramphenicol, co-
trimoxazol e, streptomycin, and furazolidone respectively.

DISCUSSION

Types of V. cholerae

The sudden emergence of V. cholerae 0139 Bengal inlate
1992 and its quick dissemination in many countries was
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initially considered as the beginning of 8th pandemic of
cholera (6,15). It was also feared that it might replace V.
cholerae O1 biotype El Tor as the latter had replaced V.
cholerae O1 biotype classical inthe 1960s (15). Infact, it
did happen in many parts of eastern (16) and southern (17)
Indiain thelast months of 1992 and thefirst half of 1993.
However, V. cholerae O1 biotype El Tor again became
the dominant cause of cholerain some of these areasin
1994-1995 (16).

Table III. Distribution of affected families by
number of cases
Ilje(;' f:n(;?; S| No. of families Total no. of cases
1 1845 (96.2) 1845 (92.1)
2 63 (3.3) 126 (6.3)
3 8 (0.4) 24 (1.2)
4 1(0.1) 4(0.2)
5 1(0.1) 5(0.2)
All 1918 (100.0) 2004 (100.0)

On the other hand, V. cholerae O1 biotype El Tor remained
firmly established in Delhi during and after the emergence
of V. cholerae 0139 Bengal (7,8); the latter was an
important superimposed problem in 1993 and 1994.
Surprisingly, V. cholerae 0139 Bengal contributed only
to 4 choleracasesin 1995, whereas V. cholerae O1 biotype
El Tor was responsible for 2004 cases. Why V. cholerae
0139 Bengal has so quickly lost its epidemic potential is
not clear.

Geogr aphical distribution

Delhi has always shown a pattern with cases spread over
alarge community and usually without apparent linkages.
On closer examination it wasfound that they were mostly
localised in slums and resettlement and unauthorised
colonies(18). These are, however, scattered throughout the
city. Analysis of geographical distribution by PIN code
areas revealed that certain PIN code areas were heavily
involved, while otherswere almost compl etely spared. For
example, of all the 80 PIN code areas in the city, 10
accounted for about 57% of thetotal choleracases. Not all
the heavily affected PIN code areaswere closeto the IDH.
Some (No. 9 and partly 33) were very near the hospital,
whereas the others (No. 19, 41, 44, 53, 62 and 94) were
very far away from the hospital. The early casesin April
were found scattered in distant PIN code areas, a pattern
consistent with multiple simultaneous introduction of the

Table IV. Cholera cases in multiple-case families by age and sex

Index cases Subsequent cases
Age (years)

Male Female Total Male Female Total

0-4 24 12 36 22 19 41
B (33) a7 (50) (26) 22) 48)

5.9 11 4 15 6 9 15
as) ©) @21 @) an 13)

5 1 6 5 7 12

10-19 % M ®) © ®) (14)

20+ 3 11 14 4 9 13
(C)) as) 19 &) an as)

1 1 4 4

Unknown 1) 0 1) 0 ©) ©))

All ages 44 28% 72 37 48+ 85
= ©1) 39) (100) 44 (56) (100)

*The difference in proportions between males and females is significant, p=0.03.
Figures in parentheses are percentages of the total numbers for index and subsequent cases separately (for each of the two groups,
the last row shows row percentages, the other ones show column percentages)
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infection in Delhi, as has been reported from Bangladesh
(19). However, spread of the disease from a single focus
could have produced the same pattern since the city hasa
vast network of public transport and all localities are
connected by road. Yet, 2 small early focal outbreakswere
in wide apart localities (PIN code areas 45 and 62).

Table V. Antimicrobial resistance pattern (n=260),
1995
Antimicrobial No. .of resistant %. resistant
isolates isolates

Gentamicin 0 0.0
Tetracycline 10 38
Nalidixic acid 17 6.5
Chloramphenicol 20 7.7
Co-trimoxazole 230 88.5
Streptomycin 237 91.2
Furazolidone 248 95.4

Earlier studies considered geographical distribution of
cholerain Delhi interms of the 12 Municipal Zones, each
covering thousands of localities (7,20). Consequently, they
could not identify small geographic units with high
concentration of cholera cases. In contrast, using the 80
PIN code areas allows a more precise description of the
most severely affected, but comparatively small
geographical areasin Delhi. This should makeit possible
to focus control measures appropriately.

Climatic factors

One of the remarkable aspects of cholera in Delhi isits
seasonality (21,22). Most cases occur between May and
September (21-23). The period from December through
March remainsvirtually free from the disease, despite the
occurrence of cholerasomewherein Indiaat al times, in
areas having different meteorological conditions. Evenif
the infection isintroduced in the Delhi community in the
dry winter season, as happened in January 1994,
transmission is not sustained (22). The novel strain V.
cholerae 0139 Bengal also had the same seasonality in
1993-1994. Even when many eastern, southern and
western parts of India were reeling under massive and
explosive outbreaks of V. cholerae 0139-associated
cholera, not a single case was reported from Delhi in the
first 3 months of 1993 (7,8). It is amost impossible that
the infection was never imported in Delhi during this

period. Thewhole of the population (morethan 9 million)
was susceptible, since it had no previous exposure to the
organism; none of the 64 non-O1 vibriosisolated in 1991
and 1992 epidemic seasons were found to be V. cholerae
0139 when tested retrospectively (8). Still the organism
appeared in April and disappeared in November, along
with the El Tor cholera strain (7). It is, therefore, not
surprising that the disease followed the same pattern in
1995; it is puzzling that V. cholerae 0139 Bengal haslost
its epidemic potential.

Although the peak of the epidemic wasduringtherainy
season, rainfall alone did not account for this seasonal
distribution (Fig. 1). Relative humidity wasfound to have
no relationship with the proportion of cases in different
seasons. Indeed, it was nearly as high in the minimum
cholera months of December to February as in the
maximum ones of the rainy season in July-September
(Fig.). In contrast, the mean minimum monthly
temperatures showed some relationship to cholera
seasonality in Delhi. The infection appeared when the
mean minimum temperature was around 20°C. Large
numbers of cases appeared once the temperature crossed
25°C. The disease started declining when the mean
minimum temperature returned to 20° C, it virtually
disappeared when the temperature went below 10° C.

Agedistribution

Another feature of cholerain Delhi is the predominance
of casesin children (Tables| and I1). This has been noted
in other endemic areas (24). When V. cholerae O1 bhio-
type El Tor was gaining foothold in Delhi in 1960s, about
30% of the cases were recorded in children aged lessthan
10 years (25). In contrast, this proportion was more than
57% in 1995. Although the immunity against cholerais
not solid, it protects many adults from further attacks.

Sex distribution

Higher morbidity in one of the sexes may be afunction of
differential susceptibility, exposure or treatment-seeking
behaviour. The role of women in the care of sick persons
and children in the families may be responsible for the
higher risk of cholerain adult femalesthan in adult males
(19). Why were significantly more male than female
infants, children and adol escents hospitalised in these age
groups? Even if exposure may be different in adults, it is
likely to be similar in young children, especially infants.
Nevertheless, 61% of infants' casesin 1995 were males.
Arefemaleinfantsand children less susceptibleto cholera
than male children? There is no proof of that. Northern
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Indian community is considered having a strong bias in
favour of males, especially in health-care seeking
behaviour. Several of the abovefactors may beresponsible
for the observed sex differences in cholera morbidity in
different age groups.
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Intra-familial infections

Only 3.8% of the affected families had multiple casesin
thisstudy (Tablelll). Theliterature reportsamean of 7%
(range 1-20%) of familieswith El Tor choleracaseshaving
additional hospitalised and laboratory-confirmed cases
(26). Most of these studies were about very small series.
The largest of them —based on the hospital-records of
2756 cases of El Tor cholerafrom Philippines—reveaed
that 3.6% of households had multiple hospitalised cases

Mean Min. Temp

Rel. Humidity (RH}

(27), aresult similar to the one we have found. It is
noteworthy that studies on classical cholerarevealed that
14% (range 11-16%) households had multiple cases (26).
Thisconfirmsthe different casef/infection ratiosin thetwo
biotypes.

Almost all subsequent familial
caseswere admitted on the same
day as the admission of the first
case, or at the most within two
days of it. Since the incubation
period of cholera ranges from a
few hoursto 5 days, it isdifficult
to say whether subsequent cases
got the infection from the index
case through person-to-person
transmission or were co-primary
cases of theindex case. However,
the data on sex distribution of
* 3 index and subsequent cases
= 3% (Table IV) show that females
accounted for significantly more
fil subsequent cases (57%) than
: index cases (39%). Thisisin
H. B favour of many of the subsequent
; cases not being co-primary cases.
| Nevertheless, even if wetake all
the subsequent cases as
secondary cases, the secondary
attack rate of clinical cholerain
the affected familieswasonly 1%
(family size was assumed to be
5). This, however, doesnot mean
that infection is not transmitted
easily inthe affected families. On
the contrary, many studies have
shown a carrier rate of around
20% in such settings (27-29)
which increases further with
frequent sampling and prolonged
follow-up (30). Probably, a high percentage of family
contacts devel op asymptomatic or mild infections that do
not require hospitalisation.

Temp & AH
T8

Antimicrobial resistance

Singh et al. have recently reported that in Delhi a very
high percentage (64%) of patients having acute watery
diarrhoea are prescribed antimicrobials before
hospitalisation. They are not only unnecessary but often
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harmful (31). The practice may be a major factor in
growing resistance of cholera organisms to many
antimicrobials, especialy thefrequently used furazolidone
and co-trimoxazole (Table V). Development of
antimicrobial resistanceisof seriousconcern, and requires
continuous monitoring and calls for judicious use of
antimicrobial in clinical practice. The physicians need to
understand that the antimicrobials are not indicated for
most cholera cases and should only be used for patients
with severe dehydration (32). The results, however,
showed that nalidixic acid and tetracycline are still useful
antimicrobials for treatment of severe cholerain Delhi.
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ABSTRACT

Theeffectsof seasonality and other temporal patter nson the occurrenceof rotavirusdiarrhoea
were studied among hospitalised cases at Pune, India from July 1992 to June 1996. The well-
accepted Box-Jenkins methodology based on modelling was employed for the analysis. Thisis
the first presentation of such analysis for rotavirus diarrhoea. The model suggests strong
influenceof climatic changeson theincidenceof thedisease. Further study of weather parameters
not only confirmsthat daily minimum temperatureisthe principal factor but also revealsthat
easterly wave, a characteristic feature of tropical weather, isuseful in predicting the peak of
hospital admissionsand the geogr aphical sequence of outbreaksof thediseasein tropical I ndia.

Key words: Rotavirus, Diarrhoea; Statistics; Seasonality

INTRODUCTION

Rotaviruses are the most common cause of diarrhoeain
childrenworldwide (1). InIndia, 20 to 30 percent of the
hospitalizations among diarrhoea cases are due to
rotaviruses (2-6). Diarrhoea cases of all the age groups
were monitored for rotavirus aetiology at the Naidu
Infectious Diseases Hospital, Pune, Indiafrom July 1992
to June 1996. Faecal specimens, collected from 2,267
diarrhoea patients admitted to the hospital, were
examined by anindigenously developed ELISA (7) at the
National Institute of Virology, Pune. Preliminary
statistical analysisrevead ed 351 rotavirus-positive cases,
of which 266 (76%) occurred in children aged <5 years.
This group was chosen for further investigations and
subsequent analysis.

Rotavirus diarrhoea is endemic and has been
observed throughout the year in tropical India. Within
each year, however, most cases occur in the winter
months. So, any outbreak of this disease cannot be

regarded as an i solated phenomenon. In such asituation
one often speaks of recurrent epidemics, and the
elucidation of the underlying factorsis of considerable
importance (8).

Asstated by Cook and co-workers, “ Seasonality isan
important but poorly understood feature of rotavirus
diarrhoed’ (9). In the numerous studies of this disease
in devel oped countries and in few studiesin devel oping
countries, the seasonality and other temporal patternsare
presented in graphical forms. The identification and
guantification of the effects of seasonality, using sound
statistical methods, are presented in thiscommunication.

MATERIALSAND METHODS

Collection of data

During July 1992-June 1996, faecal specimens were
collected from patients admitted to the diarrhoea ward

Correspondence and reprint requests should be
addressed to: Dr. Shobhana D Kelkar
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of Naidu Infectious Diseases Hospital, Pune, India. Of
the total 2,267 specimens, 945 were collected from
children aged <5 years. Of the 945 specimens, 266
(28%) were positive for group A rotavirus by ELISA.
The distribution of these 266 cases over the 48-month
observation period forms the basic data set for the
analysis. Furthermore, data on various weather
parameters of Pune were collected from the Indian
Meteorological Department, Pune, for the study period.

From the plot (not shown) of monthly incidence of
rotavirusdiarrhoeaover timeit appearsto coincidewith
annual changes of weather.

To identify and estimate the effects of seasonality
and other temporal patternson theincidence of rotavirus
diarrhoea, we have used the Box-Jenkins methodol ogy
(20). Thismethodology providesasystematic approach
to model selection, using all the information contained
inthe sample autocorrel ation function (ACF) and sample
partial autocorrelation function (PACF). It isbased on
Auto Regressive Integrated Moving Average (ARIMA)
models. The methodology consists of 3 iterative
procedures of modelling: identification, estimation, and
diagnostic checking. To start with, we transformed the
datausing variance stabilising transformation (11). The
series transformed by using square root transformation
isdepicted in Fig. 1. Thisseries showslessfluctuations,
and we have based our subsequent analysis on it.

Notation

A very useful notation to describe the orders of various
components in the multiplicative seasonal ARIMA
model is given by:

(p, d, q) X (P.D, Q)s. Where

Order of the autoregressive (AR) part of the
ARIMA model at non-seasonal level.

d = Order of differencing at non-seasonal level.

p

g = Order of the moving average (MA) part of the
ARIMA model at non-seasonal level

and

P = Order of the autoregressive (AR) part of the
ARIMA model at seasonal level.

Order of differencing at seasonal level.

O
1

Q = Order of the autoregressive (AR) part of the
ARIMA model at seasonal level.

s = Period of cycle.

The above notation is the same as the one used by
MINITAB (PC version of release 8) software, used for
the analysis of our data.

RESULTS

I dentification of the tentative model

This is done by examining the sample autocorrelation
function (ACF) and sample partial autocorrelation
function (PACF). For our transformed data, ACF and
PACF are displayed in Fig. 2aand 2b respectively. To
identify a Box-Jenkins seasonal model, we examined
the behaviour of ACF and PACF first at non-seasonal
level and then at seasonal level.

1. At non-seasonal level, ACF and PACF both become
not significant after lag 1. It follows, therefore, by
guidelines given by Bowerman and O’ Connell 1991
(12), that we should use AR(1) or MA(1) model at non-
seasonal level. Thus, we havetentatively identified two
models at non-seasonal levels.

2. At seasonal level, ACF has a spike at lag 12 and
thereafter dies off fairly quickly at lag 24 and 36 (Fig.
2a), and PACF becomes very small at lag 24 and 36.
Therefore, AR(1) model seemsto be suitable at seasonal
level. Furthermore, the presence of spikes at near-
seasonal level warrantsthe use of amultiplicative model
(13). Thus, we have tentatively identified two seasonal
ARIMA models. Inthe notation used bel ow, SAR stands
for seasonal autoregressive.

(1) (1,0,0) X (1,0,0)1, (AR(L) X SAR(L))
(2) (0,0,1) X (1,0,0), (MA(L) X SAR(L))

Estimation of the model parameter

The final estimates of the parameters along with the
corresponding t-ratios are shown in the table |.

Diagnostic checking for thetwo preliminarily
selected models

(1) Examination of the correlograms for the residuals:
Correlograms (ACF and PACF) for the residuals are
depicted in Fig. 3a, 3b and Fig. 4a, 4b for the model’s
AR(1) X SAR(1) and MA(1) X SAR(1) respectively.
The sample two-sigma confidence limits for the
correlations based on large sample are -0.2887 and
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0.2887. None of the autocorrelations of residual series
for both the models is significantly different from zero.
Hence, both models are adequate according to this
criterion.

The following observations are called for here:

(i) The values of Q and their differences for both the
models are nearly the same.

Table I. Final point estimate of the model parameters and the associated
t-values
Model Parameter Estimate Std. dev t ratio p values
ey AR 1 0.1604 0.1546 1.04 0.30
SAR 12 0.6137 0.1466 4.19 <0.001
AR(1) X SAR(1)
Constant 0.6425 0.1464 4.39 <0.001
Mean 1.9809 0.4514
> MA 1 -0.1899 0.1508 -1.26 0.207
SAR 12 0.6048 0.1472 4.11 <0.001
MA(1) X SAR(1)
Constant 0.7852 0.1735 4.53 <0.001
Mean 1.9868 0.4390

(2) The Box-Pierce-L-Jung goodness of fit test: The
modified Box-Pierce (L-Jung, Box) (11) is used in this
study. Let k be the number of autocorrelations tested
simultaneously by this test. This statistic is evaluated
for several choices of k, so that the different sections of
the correlograms can be checked for the departure from
the goodness of fit hypothesis. For seasonal model, k is
S, 2s, etc. The values of statistic Q, computed for the
identified models, are shown intablell.

(if) Neither thevaluesof Q nor their differences suggest
any unusual behaviour. Hence, the fit of both modelsis
equally good by this criterion.

(3) Examination of the t-ratios: From tablel, it is seen
that

(i) a non-seasonal level, the constant term is essential,
asindicated by the significance of the associated t-ratio,

Table 11: Box-Jung dtatistic
Model k Q) pvaue | D.F Q(k2) -Q(k1) D.F. | pvaue

12 121 0.27 10 - - -

AR(1) X SAR(1) 24 21.2 0.50 22 9.1 12 0.69
36 28.1 0.75 34 6.9 12 0.86
12 12.3 0.26 10 - - -

MA(1) X SAR(1) 24 215 0.49 22 9.2 12 0.68
36 285 0.73 34 7.0 12 0.85
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whereasthe AR(1) term can bedropped, asthe associated
t-ratioisnot significant for the AR(1) X SAR(1) model.

(ii) at non-seasonal level, the constant term is essential,
asindicated by the significance of the associated t-ratio,
whereasthe MA (1) term can be dropped, asits associated
t-ratioisnot significant for the MA () X SAR(1) model.

(iii) at seasonal level, for both models under
consideration, the constant term as well as the AR(1)
term are essential, as the associated t-ratios are
significant.

I dentification of a better model

The above observations suggest that we should consider
the parsimonious seasonal autoregression SAR(1)
model, which is a purely seasonal model.

Estimation of SAR(1) model

The final estimates of the parameters in the model
SAR(2) along with the corresponding t-ratios are shown
inthetablelll.

Diagnostic checking for SAR(1) model

(1) Examination of correlograms for the residuals: The
ACF and PACF of the SAR(1) model under
consideration aredepicted in Fig. 5aand 5b respectively.
Thesefollow awhite noise pattern. Hence, themodel is
adequate on the basis of this criterion.

(2) Results of the Jung-Box statistics for the SAR(1)
model: These are presented in table IV.

On the basis of the above values, we accept the
hypothesis that the fit of the model is good.

(3) Examination of thet-ratios: Both thet-ratios, shown
in the table 111, are statistically significant. Thus, the
constant term and SAR(1) term are essential inthemode.

(4) Sationarity and invertibility check: The model
satisfies the stationarity check. It is enough to check
stationarity asitisapurely AR model.

(5) Checking inference assumptions:

(i) Normality of errors: The Q-Q plot (14) for the
residuals of the model is shown in Fig. 6. It has a
straight line appearance. The measure of linearity

Table III. The final estimates and associated t-ratios for
SAR(1) model
Parameter Estimate Std. dev. t-ratio p value
SAR(L) 0.7105 0.1340 5.30 <0.001
Constant 0.5726 0.1451 3.95 <0.001
Mean 1.9777 0.5010 - -
TABLE IV. L-Jung-Box gtatistic for SAR(1) model
k Q(k) D.F. p value Q(k2)-Q(k1) D.F. p value
12 12.5 11 0.32 - - -
24 20.7 23 0.59 8.2 12 0.76
36 28.6 35 0.76 7.9 12 0.79
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(i)

for the Q-Q plot (15) is 0.96, which indicates the
normality of errors.

Homoscedasticity of errors. Fig. 7 shows the plot
of residualsagainst time. Therearenoirregularities.
Hence, the assumption of homoscedasticity is
tenable.

; SQRT{NO. OF CASES)

(iii) Independenceof theerrors. Thevalueof the Durbin-
Watson statistic (11) for the model under
consideration is 1.929395. On the basis of this
value, we accept the hypothesis of independence
of errors. Furthermore, runs test accepts the
hypothesis that the errors are random.
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Fig. 1. Time series of transformed rotavirus diarrhoea cases (July 1992-June 1996)

CORRELATION

0.4

0.3 J
0.2 7
0.1

| [
IIIIflllll-I'l'II]IIII

20 24 28 32 36

Fig. 2a. Autocorrelation function of transformed data. Values between -0.3 and 0.3 are considered
not significant. Lag time isin months. The dark bars represent yearly intervals
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CORAELATION

Fig. 5a. Autocorrelation function of residuals for
SAR(1) model
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Fig. 7. Residua plot for SAR(1) model, July 1992-June 1996
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Fig. 5b. Partial autocorrelation function of residuals for
SAR(1) model
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Fig. 6. Q-Q plot for residual of SAR(1) model

(6) Outlier: The plot of residuals (Fig.7) shows that the
observation corresponding to December 1993 (month
18inFig.7) isan outlier. However, we have reasonsto
believe that it is a genuine observation (see Fig. 9 and
related discussion). Hence, it is not dropped from the
analysis.
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Fig. 8. Time series for observed and estimated transformed
rotavirus diarrhoea cases

To describe the seasonality exhibited by rotavirus
diarrhoea, the purely seasonal AR(1) model isfound to
be appropriate. Let,

yt = The square root of number of cases at time.

d = Constant term in the model.

F = The seasonal autoregressive (SAR) parameter.
s = Period of cycle.

et = Error variable at timet.

Theidentified SAR(1) model can be expressed as
yt= d+ Fyt12+eg

Substituting the estimates of the parameters from table
I, we have

yt =0.5726 + 0.7105yt-12 + et (1).
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Fig. 9. Time seriesfor lowest temperature and transformed rotavirus diarrhoea cases (July 1992-June 1996)

SART(# CASES)

LATNEwr § Wi l#;ﬂ

[ ] B ]

DAYS WITH EASTERLY WIND

0 = M & M ho@ N

20

24

28 3z
SERIAL NUMBER OF MONTH

36 40

Fig. 10. Time series for number of days with easterly wind and transformed number of

rotavirus diarrhoea cases

To note that the use of the BMDP statistical package
yielded an equivalent model:

yt = 0.959316 + 0.5434 yt-12 + et (2)

The models (1) and (2) are equivaent in the sense that
the residual sum of squares (SS) for these models is
approximately the same. Further, model (2) satisfiesall
the criteria for model adequacy. The actua values of
the residual sum of squares are shown below:

Residual
Residual SS D.F. mean SS

Model 1 39.95310 34 1.1751
Model 2 39.33072 34 1.1568

Forecasting: Model (1) was used for forecasting. Fig.
8 presents the actual number and the estimated number
of transformed rotavirus cases to get an idea of the
closeness of the model. However, the percentage of
explained variationisonly 33. So, theforecasting power
of themodel isnot high. Yet, thisisnot anegativefeature
(16), because this forecasting model isthe best that can
be developed for the time series under consideration.
The capacity of rotaviruses to cause disease outbreaks
depends upon complex interaction of a number of
factors, and the variations of these diversefactorsamong
the members of the community at risk add to the error
variation.
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INFLUENCE OF CLIMATIC FACTORS -
DISCUSSION

The prominent seasonality observed in rotavirus
diarrhoea cases coincides with annual changes in the
climate. So, thenext logical stepisto collect and analyse
the meteorological data to separate the influence of
different weather parameters. Fig. 9 shows (i) thelowest
minimum temperatures during the months, and (ii) the
transformed number of rotavirus diarrhoea cases during
the 48-month observation period. The comparison of
these two clearly shows that the number of diarrhoea
cases is inversely related to the temperature. It is
interesting that the inverse trend captures even the
outlying number of cases corresponding to December
1993 (month 18 in Fig. 9). This clearly suggests that
rotavirus cases are more common in cooler monthswith
seasonal peaks matching the lowest minimum
temperature. Another interesting fact isrevealed by Fig.
10. Thisplot shows (i) the number of dayswith easterly
wind direction and (ii) the transformed number of
rotavirus diarrhoea cases asfunctions of time. Thisplot
isimportant to shed light on the seasondlity in thetropical
setting. A common feature of tropical wesather is the
easterly wave, which normally forms the convergent
flow of trade winds and moves from east to west (17).
We abserve from the figure that this weather parameter
also captures the cyclical incidence of rotavirus
diarrhoea. This suggests that the annual rotavirus
epidemics may follow aregional sequence from east to
west. To note here that in a study of hospitalisations for
childhood diarrhoea in the United States (18), the peak
of hospitalisations occurs in the winter and repeatedly
appearsfirst in the west of the country, and then moves
eastward. Sincerotavirusisthe principal agent of winter
diarrhoea, this temporal geographic sequence is likely
to be associated with rotavirus. Therefore, it would be
interesting to carry out in Indiaastudy similar to that in
North America(19) to describethe repetitive geographic
sequence for seasonal activity of rotavirus diarrhoea.
Thiswill help understand the spread of the disease better
in the subcontinent.
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Commentary

Time seriesand (S)ARMA models

A time seriesis aset of observations x,, each one being
recorded at aspecified timet. For example, thetime series
in the article by Purohit, Kelkar and Simha (1) contains
48 couplesof observations, i.e. the month and the number
of rotavirus diarrhoea cases for each of 48 successive
months. The number of casesisthe dependent variable,
whiletimeisthe explanatory variable. All possibletime-
related phenomena can be examined by time series
analysis. It is widely used in many disciplines, for
example in economics and astronomy. It is also applied
to medicine. A Medline search without date limit gives
898 hits. Twenty of the most recent references deal with
epidemiology, cardiology, neurology, physiology, and
pathophysiology.

The purpose of the study of time series is to model
the series, this means to express the observations as a
function X of timet, X(t) or X, that fitsthe seriesaswell
as possible. X, provides a mathematically appropriate
description of the relationship between time and the
observations and ascertains that the latter are indeed
time-related. In some cases, it can also look for factors
that influence the time series, as the climatic factorsin
the article under consideration, or predict future
observations.

Two very important concepts in time series are the
autocor relation function and the partial autocorrelation
function. The correlation between two variablesisavaue
between—1and 1. A correlation of 1 meanshigh positive
correlation: thevariableshave agreat positiveinfluence
on each other. A correlation of —1 means highly
negatively correlated: whenthefirst variableissmall, the
other one will be high. Correlation zero means no
correlation at al: the two successive variables are
independent.

The two correlation functions are calculated in
function of the lag. The lag is the time between two
observations. The autocorrelation function at lag d tells
us, stated very intuitively, what theinfluenceisof avalue
of the time series at a certain moment t on the value d
times later, at moment t+d. It is clear that for a normal
stationary process, i.e. a process that retains the same
statistical propertiesthroughout time, the correlation will
become smaller at larger and larger lags. The partial
autocorrelation at lag d gives usthe correl ation between

the observation at timet with the observations at times
t-1,t-2, ..., t-d.

With these basi ¢ concepts, we can start building amodel.

Thefirst stepintheanalysisof atimeseriesisto plot
the data. In many cases, the graph shows an increasing
or decreasing trend. This may suggest the possibility of
representing the dataas arealisation of the process X, =m,
+Y, wherem, isaslowly changing function, increasing
or decreasing (the trend component), and Y, is a
stationary process.

A processY  isadtationary serieswhen all thevalues
vary around the samemean all thetime. Itisfor thiskind
of processes that the theory of time series can build an
adequate model foll owing the Box-Jenkins approach (2).
The most important step in this approach is the search
for the best possible ARMA process. An ARMA process
containstwo parts: the autoregressive (AR) part and the
moving average (MA) part.

A moving average of asequence of valuesisaderived
sequence of the averages of successive subsequences of
agiven number of values. It isused in the study of time
series to even out short-term fluctuations, and make a
trend clearer. So is the 3-term moving average of the
hypothetical series 4, 6, 8, 7, 9, 8 equal to (4+6+8)/3 =
6; (6+8+7)/3=7; (8+7+9)/3 =8 and (7+9+8)/3=8.

Mathematically, the moving average part of atime
series writes the process Y, as the following sum (in
which theq’sstand for the moving average parameters).

Y, =Z+qZ +..+q 7, [1] whereZ isawhitenoise
process, i.e. aset of random fluctuations with mean
zero.

Intuitively, amoving average processisin every point a
linear combination of theq parametersa, , ..., d,. The
choice of the number of parameters depends on the
autocorrelation function. When the autocorrelation
function gives high autocorrel ations (this means higher
than 0.3) until acertain lag j and small autocorrelations
for larger lags, the parameter g should then be taken equal
toj.
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Theother part of the ARMA processistheautoregressive
part. Autoregressive meansthat thetime seriesat timet
is influenced by the preceding observations. An
autoregressive process can be written in the following
form (in which the F's are the autoregressive
parameters):

Y =FY_+EY . ..+FY _ [2]

ptp

The choice of parameter p is very important. Is the
value of atime series at moment t only determined by
the value just before t or by several preceding values?
The choice of p can be based on the partial
autocorrelation function. When the partial
autocorrelationsare highttill lag k, then p should betaken
equal to k.

An ARMA process is the combination of a moving
average process and an autoregressive process and,
combining equations[2] and [1], can be written as:

Y, =[1] +[2] =Z+qZ, +...
+0.Z, *FY FFY Y

tp

A moreusua presentationis
Y-FY. . -FEY,=Z+qZ +.+qZ_.

The Box-Jenkins approach can be summarised inthe
following way. Teke alook at the data. Removetrend and
make the process stationary. Plot the autocorrelation
function and the partial autocorrelation function for this
process. Decide what to chose for the parameters p and
g. Estimate the parametersF, ..., F,q, ..., q and the
ARMA model isfound.  * Pt 9

Seasonal series are characterised by a strong serial
correlation at the seasonal lag (and possibly multiples
thereof). For exampl e, the correlation functionin figure
2a of the paper by Purohit and co-workers strongly
suggests a seasonal series with seasons of 12 months.
Seasonal ARMA models, used in this article, are a
variation on the explained ARMA model and allow for
randomnessin the seasonal pattern from one cycletothe
next.

The method the authors use to model their data-set
can beexplained asfollows. Thefirst stepisplotting the
data and transforming them to eliminate high variabil-
ity in the time series. In this case, the square root of the

number of diarrhoeacasesistaken. To choosethe number
of parameters in the MA part, we take a look at the
autocorrelation function. The parameter g, i.e. the
number of parameters g in the moving average part of
the model, is the I&st lag with a significant
autocorrelation. For the non-seasonal part, welook at lag
1, 2, 3, etc,, for the seasonal part at lag 12, 24, 36,... .
The choice of parameter p in the autoregressive part is
made in the same way, but using the partial
autocorrelation function instead of the autocorrelation
function. So, instead of asimple ARMA (p,q) moddl, we
get acombination of an ARMA (p,q) at lag 1 model and
an ARMA (PQ) at lag 12 model, the latter sometimes
being calledaSARMA model because of the seasonality.

Several choices for amodel are made and the next
step istotest the adequacy of themodel s, to decidewhich
model isthe best. The authors cal culate the Box-Pierce-
Jung statistic. For thistest, the null hypothesisisthat the
model isagood model. If the probability of the null hy-
pothesis (the p value) is small, the model has to be re-
jected, but if the p value is larger than 0.05, the model
can be accepted as a good model.

When different modelshavelarge p values, thereare
still the residuals to examine. The residuals are the
differences between the real observationsand the model.
It iseasy to understand that the smaller theresidualsare,
the better themodel is. Intheir article, theauthorsfinally
decidetotakean AR(1) x SAR(1) model. Thismeansthat
the moving average component plays a negligible role,
so that it is not retained in the model, and that the AR
and SAR parameters are limited to, respectively, one
month and one year after the surge in the numbers of
observation. Though it has a low predictive value, it
appropriately represents the seasonality of rotavirus
diarrhoea in Pune: the epidemics occur at an yearly
interval and last about two months.

Time series are not easy to explain in non-
mathematical terms. Standard introductory books on
medical statistics (3,4,5) do not mention the subject.
Armitage and Berry (6) only discussit briefly. The book
by Brockwell and Davis (7) is a good introduction but
reguiresamore than average mathematical background.
Still, time series analysis can be a powerful tool in
medical research. It is one of the areas where close
collaboration between medical researchers and
statisticians can be very rewarding.



86

JDIARRHOEAL DIS RES Jun 1998

Kestens

REFERENCES

Purohit SG, Kelkar SD, Simha VK. Time series analysis
of rotavirus diarrhoea cases in Pune, India. J Diarrhoeal
Dis Res 1998;16:74-83.

Box GEP, Jenkins GM. Time series analysis: forecasting
and control. San Francisco: Holden-Day, 1976.

Kirkwood BR. Essentials of medical statistics. London:
Blackwell, 1988.

Matthews DE, Farewell VT. Using and understanding
medical statistics. 2d ed. Basel: Karger, 1988.

Norman GR, Streiner DL. Biostatistics. the bare essen-
tials. St. Louis: Moshy, 1994.

Armitage P, Berry G. Statistical methods in medical
research. 2d ed. London: Blackwell, 1987.

Brockwell PJ, DavisRA. Time series: theory and methods.
2d ed. New York: Springer, 1996.



JDIARRHOEAL DISRES 1998 Jun;16(2):000-000
0253-8768/98 $ 1.00+0.10

© 1998 International Centre for Diarrhoeal,
Disease Research, Bangladesh

SHORT REPORT

Detection of tdh and trh Genes in a Urea-hydrolysing
Environmental |solate of Vibrio parahaemolyticus from
the Andamans

AR GHosH AND SC SeHGAL

Regional Medical Research Centre, ICMR, Port Blair 744 101, Andaman and Nicobar Islands, India

ABSTRACT

Co-existence of trh gene and urea-hydrolysing property in one of 44 marine water isolates of
Vibrio parahaemolyticus correlatesstrongly with both genotypic and phenotypic char acteristics
of the bacterium. Thus, urease-producing phenotype can be considered a marker of virulence
for theproduction of ther mostabledirect haemolysin-related haemolysin (TRH) (i.e. possession
of trh gene). The sameisolate also possessed the tdh gene. An environmental isolate possessing
all the characteristics of a pathogenic V. parahaemolyticus in this marine environment suggest
that there is a likelihood of the occurrence of clinical cases of gastroenteritis caused by V.

parahaemolyticusin the Andamans.

Key words : Mibrio parahaemolyticus; Gene, Bacterial; Urease; Gastroenteritis; Virulence

INTRODUCTION

The Kanagawa phenomenon (KP), ab-type haemolysis
on Wagatsuma agar medium, is a common phenotypic
characteristic of clinical isolates of Vibrio parahaemo-
Ivticus. It is considered amarker for virulence (1). This
haemolysis has been related to the production of the
thermostable direct haemolysin (TDH) by V.
parahaemolyticus (2). Another thermostable haemo-
lysin, known as TDH-related haemolysin (TRH), has
been described in KP-negative V. parahaemolyticus
strains and is known to play an important role in the
causation of diarrhoea (3). Urease production, whichis
not commonly associated with strains of V.
parahaemolyticus, has been reported in 7.5% of clini-
cal isolatesfrom Thailand, and amajority of these strains
showed the presence of trh and tdh genes (4). The trh
and tdh genes are now considered to be important viru-

lence genes that play arole in the pathogenicity of V.
parahaemolyticus. Presence of these characteristics has
not been reported among environmental isolates of V.
parahaemolyticustill now. We report theisolation from
marine waters of the Andaman Islands of a V. para-
haemolyticus strain that had all the above-mentioned
characteristics.

MATERIALSAND METHODS
Study area

The Andaman and Nicobar Islands, an archipelago of
morethan 500 islands, idetsand rocks, stretch asachain
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in north-south direction. They lie between longitude 92°
to 94° East and latitude 6° to 14° North in the Bay of
Bengal, about 1200 km east of the Indian subcontinent
but only 100-250 km west from Thailand, Myanmar, and
Indonesia. Port Blair, the capital town, isconnected with
the Indian mainland by air and searoutes and with other
islandsby regular ferry services. Fishing and tourismare
important industries of the islands, and consumption of
seafood is high.

Bacterial strains

From August 1996 to July 1997, we isolated 44 strains
of marine V. parahaemolyticusfrom five different coastal
sites around Port Blair. The strains were biochemically
characterised as V. parahaemolyti cus using standard bac-
teriological procedures (5). In brief, suspected strains
wereidentified by performing a battery of tests, includ-
ing the detection of oxidase, catalase, motility, lysine
decarboxylation, fermentation of glucose and mannitol,
neither H,S nor visible gas production in Triple Sugar
Iron agar (Hi-media, India), production of indole, and salt
tolerance at 3%, 6%, 8% and 10% concentration of NaCl.
Urea agar (Hi-media, India) was used for the detection
of urease production.

A TDH-positive (VP-15) strain and aTDH-negative
(VP-3) strain of V. parahaemolyticus obtained from the
National Institute of Choleraand Enteric Diseases, Cal-
cuttawere included as controls.

Kanagawa phenomenon (KP)

KPwastested asdescribed earlier (6). All thestrainswere
examined by spotting overnight culture in tryptic soy
broth (Difco, USA) supplemented with 3% NaCl on
Wagatsumaagar (Eiken Ltd., Japan) containing afreshly
collected 20% suspension of washed human blood group
O erythrocytes. Results were recorded after 24 hours of
incubation at 37°C. A clear zone of haemolysis around
the spot on Wagatsumablood agar plate was considered
apositive result.

Haemolysin production

V. parahaemolyticus strainswereinocul ated into tryptic
soy broth with 3% NaCl and incubated overnight at 37° C
in a shaking bath. One aliquot of culture broth was di-
rectly spotted onto the Wagatsuma blood agar and other
was centrifuged with aBeckman cold centrifuge (USA)
at 10° C for 10 minutes at 10,000 rpm. The supernatant
was again divided into two aiquots; one was tested for
KP and other was heat-treated at 60° C for 10 minutes

followed by test for KP. Plates showing distinct haemo-
lysis were kept at 4° C and examined daily.

Polymer ase Chain Reaction (PCR) assay

A PCR assay was used for the detection of the tdh and
trh genes of V. parahaemolyticus. Presence of a 72-bp
fragment of tdh and a 249 -bp fragment of trh amplicon
was tested by PCR using the primer pairs5'-CCA TCT
GTCCCTTTT CCT GC-3' (sense); 5'-CCA AAT ACA
TTTTACTTGG-3 (antisense) and 5'-GGC TCA AAA
TGG TTA AGC G-3' (sense); 5'-CAT TTC CGC TCT
CAT ATG C-3' (antisense) respectively (7).

Thefollowing were added to each 100 i of Mg-free
10x amplification buffer (500 mM KCI, 100 mM Tris
HCI [pH 9.0], 0.1% Triton-X100); 8 nL of 25 mM
MgCl,; 2 mL each of 2 mM dATP, dTTPR, dGTP and
dCTP; 50 pmol each of the primersand 5 U of Taqg DNA
polymerase (Takarashuzo, Otsu, Japan). PCR was carried
out in 0.2 mL microcentrifuge tubes, with 19.7 ni_ of the
PCR mixture described above and 5.3 ni_ of Luriabroth
(Difco, USA) culture of the test strains heated at 94° C
for 5 minutes. The solution was overlaid with a drop of
sterile minera oil (Sigma Chemicals, USA), and PCR
was performed in an automated thermocycler (Biometra,
Gottingen, Germany). PCR amplification was performed
for 30 cycles, and the cycling conditionswere asfollows:
denaturation at 94° C, annealing at 50° C and extension
at 72° C, each for 1 minutes and 30 seconds. A reagent
blank (containing all the components of the reaction
mixture and water instead of broth containing template
DNA), and VP36 (tdh and trh positive V. parahaemo-
Iyticus) were run as controls. Electrophoresis of the
amplified products was done on 2% agarose gel with
ethidium bromide staining. A 1-kb molecular ladder
(Gibco BRL, Gaithensburg, MD, USA) was run with
each gel.

RESULTS

All 44 isolates produced clear haemolysis on Wagatsuma
agar, i.e. were KP-positive. Yet, the haemolytic activity
wastemperature-sensitive: it disappeared after exposure
of the samplesto 60° C for 10 minutes, while enhance-
ment of the activity was observed when plateswere kept
at 4° C for more than 24 hours. Only one of the strains
reveal ed the presence of both tdh and trh genesby PCR
analysis; it also showed urease activity. Control strains
used in this study showed results according to their
known characteristics.
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DISCUSSION

V. parahaemol yti cus-associ ated gastroenteritisis ama-
jor public health problem specially in areas where sea-
food is commonly consumed, but many strains are not
pathogenic (8). Clinical strains generally do produce a
typical b-haemolysis on Wagatsuma agar, but very few
environmental strains do so (1,2). Thus, environmental
strains are considered mostly non-pathogenic. Recent
research in V. parahaemolyticus demonstrates anumber
of haemolysins, both heat-stable (TRH |, TRH Il, etc.)
(9) and heat-labile (10,11). Virulence of V.
parahaemolyticus is mostly associated with thermosta-
ble haemolysin(s). In our observation, al the environ-
mental strains produced very clear b-haemolysis, which
contrasts with the presently held view that only 1% en-
vironmental strains possessthisproperty (1). The emer-
gence of higher rate of KP-positive environmental strains
has al so been reported from different parts of Indiaand
elsewhere (12,13). The haemolysis on Wagatsuma agar
is due to production of TDH, and, thus, TDH has long
been considered amagjor virulencefactor (14). However,
haemolysin produced by our KP-positiveisolatesisther-
molabile and tdh gene-negative (15). This observation
needs further investigation.

Recently, the proportion of the trh gene among
clinical strains has been increasing, and a strong
correlation has been established between the presence of
trh gene and urease production (4,16). Urea hydrolysis
is not a common biochemical criterion for the
identification of V. parahaemolyticus, but urease-
producing isolates of V. parahaemolyticus have been
reported since 1979 from different parts of the world,
both from clinical cases(17) and environmental sources
(18). The unique observation of our study isthat one of
our marine water isolates possesses all the virulence
characteristics: presence of tdh and trh genes and
hydrolysis of urea, which have recently been reported
among Thai isolates from clinical cases (4). This
demonstrates that urease production and possession of
trh gene are not only restricted to Thai clinical isolates
but are also present in an isolate from Andaman coastal
seawater. It indicates the possibility of transmission of
virulent V. parahaemolyticus from one coast to another
through water. We agree with the earlier observation of
Suthienkul et al. (4) that urea hydrolysis may be
considered a phenotypic marker for the trh genein V.
parahaemolyticus isolates. This phenotypic property
may be used for initial selection of potentially virulent

V. parahaemolyticus. Though we have not been able to
detect any clinical case due to V. parahaemolyticus
during the last five years of surveillance, the presence
of at least oneisolate having all the characteristics of a
pathogenic V. parahaemolyticus in the marine
environment does not rule out the likelihood of
occurrence of clinical cases of gastroenteritis caused by
this bacterium in the Andaman Islands in near future.
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Emerging and Re-emerging Infectious Diseases
Perinatal Transmission of Hepatitis B in Rural Bangladesh

A de Francisco®, T Azim*, Sarah Hawkes?, N Alam®, and AJ Hall®

Objective: Estimate the relative importance of perinatal transmission of hepatitis B in
Bangladesh.

Methodology: Paired-serum samples (330 mothers and their 334 infants) were tested for
hepatitis B markers in a cross-sectional study. Infants were aged 2-8 months (~40 per age
month), and cord blood was drawn from 33 deliveries. Laboratory personnel were kept blind on
any information regarding the individual. The study evaluated hepatitis B core (HBcAg), surface
antigen (HBsAg) and e-antigen (HBeAg) using a commercial ELISA test kit. All samples were
screened for HBcAg and those testing positive were further tested for HBsAg. Those positive for
HBsAg were, in turn, tested for HBeAg.

Results: The mothers were young and of low parity, with a mean (SD) height of 150 (5.4) cm.
The mean birth weight of 33 infants delivered at the hospital was 2.5 (0.46) kg. In maternal
samples, 107 (32.4%) were positive for HBcAg, 18 (5.4%) for HBsAg, and 4 (1.2%) for HBeAg. In
infant samples, 35 (10.5%) were positive for HBcAg, 1 (0.3%) for HBsAg, and none for HBeAg.
Of the 35 HBcAg-positive infants, only 1 was an offspring from a HBcAg-negative mother, and
was a 7-month old girl who was otherwise HBsAg-negative. Of the 18 HBsAg-positive mothers, 4
(22%) were HBeAg-positive. All 14 children of the mothers who were HBeAg-negative were
negative for HBsAg. Only one of four (25%) of the children of the HBeAg-positive mothers was
HBsAg carrier (8 months old), and in three children, transmission did not occur (two 8 months old,
one 6 months old).

Conclusion: Hepatitis B is prevalent in rural Bangladesh. Perinatal transmission mode is
relatively low. HBsAg-positive and negative for e-antigen mothers do not infect their babies. The
low transmissibility of surface antigen to infants reported in this study contrasts with the published
reports from other developing countries.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh
?London School of Hygiene & Tropical Medicine, Keppel Street, London WC1E 7HT, UK



Multiresistant Salmonella Infections: An Emerging Health Problem in Bangladesh

Mahbubur Rahman and MJ Albert

Objective: Determine the prevalence and importance of multiresistant Salmonella isolates in
Dhaka, Bangladesh.

Methodology: The present status of multiresistant Salmonella infections was studied by
analyzing cases who submitted faecal samples for culture to ICDDR,B hospital in Dhaka during
1989-1995.

Results: In total, 4,044 Salmonella strains were isolated from 120,489 (3.36%) faecal samples
during 1989-1995. Of the 499 salmonellae isolated in 1989, group C (33%) was the most
common isolate, followed by S. typhi (21.2%), and group B (20.8%). In 1992, the isolation rate of
Salmonella group B increased significantly to 57% (p<0.01) of the 628 Salmonella isolates, which
increased further to 65% of the 977 Salmonella isolates in 1995. The isolation rates of S. typhi
and all other serogroups decreased significantly in 1995 compared to 1989. Of the 82 Salmonella
group B isolates tested, 45 (55%) were S. typhimurium and 35 (43%) S. gloucester. Both the
serotypes were resistant to ampicillin, trimethoprim-sulphamethoxazole, chloramphenicol, and
tetracycline which are mediated by a 157-kb conjugative plasmid.

Conclusion: The findings of the study suggest that multiresistant S. gloucester, a rare serotype,
and S. typhimurium were responsible for Salmonella-associated diarrhoea in Bangladesh.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Sero-epidemiological Study of Dengue and Dengue Haemorrhagic Fevers in a Metropolitan
City of Bangladesh

Emran Bin Yunus', Dilrose Banu?, M Jamal Hussain Chowdhuryl, KR Talukder®,
Syed Meshbahul Haque®, and Abdul Mannan Bangali*

Objective: Identify the proportion of dengue and dengue haemorrhagic fevers (DHF) in children
attending the Chittagong Medical College and Hospital (CMCH).

Methodology: The Ministry of Health and Family Welfare, Government of Bangladesh and the
World Health Organization (WHO) jointly sponsored a hospital-based descriptive cross-sectional
survey which identified dengue and DHF serologically. At the paediatrics departments (both out-
and in-patients) of the CMCH during September 1996-June 1997, 255 cases were included
consecutively following inclusion criteria, i.e.: febrile illness for 72 hours, 1-15 years of age, no
focal clinical sign, and no evidence of any other infections detected by the available routine tests.
Paired serum samples were taken from each case - the first sample on admission or at
attendance, and the second sample after 7 days. The serum samples were processed and
preserved for bulk transportation to the Virology Laboratory of the Institute of Epidemiology,
Disease Control and Research in Dhaka. A specified data collection form was used for each
subject. For serology, haemagglutination inhibition (HI) test was used following the Clarke and
Casals Technique (1958) and interpreted according to the WHO criteria. Data were analyzed
using the EPINFO 6 software.

Results: 255 were finally included for the study yielding same numbers of paired samples for Hi
test. The total number of males was 155 (60.7%) and of females 100 (39.3%), ratio being 1.5 and
the mean age 7.2 years. Thirty-five (13.7%) cases were found to be positive for dengue, of which
71.4% were males and 28.5% females (ratio 2.5); 14.3% were of primary, 37.1% of secondary,
and 48.6% of mixed (primary/secondary) infections. Dengue virus subtypes alone or in
combination were: D2 2.9%, D3 47.7%, D4 28.6%, D2+D3 2.9%, D2+D4 11.4%, D3+D4 8.6%,
and no D1. The 5-9-year age group was most affected with 57.1% frequency, followed by 1-4 and
10+ years age group. Seasonal occurrences of the positive cases were: premonsoon 28.5%,
monsoon 25.7%, and postmonsoon 45.7%.

Conclusion: Contrary to the common notion, dengue is present in Bangladesh with high male
preponderance; higher frequency relates to monsoon; secondary and mixed types and all
subtypes of virus except D1 predominate. Present situation is possibly an alarming harbinger of
future catastrophe.

lChittagong Medical College and Hospital, Chittagong, Bangladesh

%|nstitute of Epidemiology, Disease Control and Research, Mohakhali, Dhaka 1212, Bangladesh
*Malaria and Parasitic Disease Control Unit, Directorate of Health, Mohakhali, Dhaka 1212,
Bangladesh

*ICOVED Project, Directorate of Health, Mohakhali, Dhaka 1212, Bangladesh



Community-based TB Control Programme in Bangladesh: A Grassroots-level Experience
of BRAC

AMR Chowdhury, Sadia A Chowdhury, and Akramul Islam

Objective: Review the experience of BRAC in community-based tuberculosis control programme
in Bangladesh. Tuberculosis is one of the leading killers in Bangladesh accounting for nearly
80,000 deaths and 150,000 additional cases each year. For TB diagnosis and for making
treatment available and accessible at the village level, BRAC initiated a community-based TB
control programme in 1984 in one thana (phase one). Shasthya Shebikas (voluntary female
health workers) were the nucleus of the programme, who were involved in symptomatic
identification and ensuring directly observed treatment. In the phase two (1992-1994), the
programme was expanded to include nine more thanas, and in the phase three (1995), another
eight thanas were included.

Methodology: All data from 1992 to 1995 were analyzed. Analyses in phase two (12-month
therapy) and phase three (8-month therapy) were done separately to find out the treatment
outcomes. In addition, a cross-sectional survey of tuberculosis was conducted in more than 9,000
randomly selected households in two phases—two intervention or programme thanas and one
non-programme thana. Follow-up analysis of all the treated patients in the programme thanas
was also done.

Results: In phase two analysis, 90% of the identified 3,886 cases accepted the 12-month
regimen treatment. In phase three, all of the 1,741 identified cases accepted the 8-month regimen
treatment. The cure rate was 81% and 85.9% in phase two and phase three respectively. The
relapse rate two or more years after the completion of treatment was found to be higher than the
earlier rate. The drop-out rate was found to be 3.1%. In the cross-sectional survey, the
prevalence of tuberculosis was found to be half in the BRAC intervention area (0.07 vs.15 per
100).

Conclusion: The community-based tuberculosis control programme of BRAC, in collaboration
with the National Tuberculosis Programme, achieved 85% cure rate and high case-detection rate.
The prevalence survey suggested that at least half of the existing cases have been detected by
the programme.

Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh



Early Termination of a Randomized Controlled Trial for Evaluating Alternate Therapeutic
Regimens for Uncomplicated Malaria in a Thana Health Complex of Bangladesh

M Ridwanur Rahman*, Dulal Chandra Paul®, M Rashid?, and Ajoy Ghosh®

Objective: Compare the efficacy of alternate therapeutic regimens for uncomplicated malaria
recommended for hyper-endemic malarious zones of Bangladesh.

Methodology: The Ministry of Health and Family Welfare, Government of Bangladesh and the
World Health Organization jointly sponsored a Thana Health Complex (THC)-based randomized
controlled trial for comparing 1st, 2nd and 3rd line regimens for uncomplicated malaria. The
regimens were chloroquine (CQ) for 3 days, oral quinine sulphate for 3 days followed by single-
dose sulphadoxine/pyrimethamine (Q3+SP), and oral quinine for 7 days (07). The sample size
included 400 patients, and randomization was done by lottery. Patients aged over 12 years and of
both sexes with fever or history of (H/O) fever over the last 48 hours, blood slide showing asexual
P. falciparum parasite count between 500-250,000/cmm, with no severe manifestations, no H/O
antimalarials over the last 7 days and having no concomitant febrile illness, were included in the
study. Patients agreeing with written consent to stay in hospital for 8 days and allowing daily
blood slide examination were included and followed up on day 14, 21, and 28. Patients failing to
attend for follow-up were visited in their homes. Drug administration was supervised. Clinical and
parasitological responses were recorded on a pre-designed scale. The results were analyzed,
using the EPI INFO 6 software.

Results: Complete data on 212 patients were available for a mid-term evaluation, of which 8
patients were lost to follow-up. A sensitive clinical response was observed in 22 (17.32%) of the
81 patients in the CQ group, 59 (77.63%) of the 76 patients in the Q3+SP group, and 47 (100%)
of the 47 patients in the Q7 group. An early treatment failure was observed only in the CQ group
(45.67%), and all the failures with Q3+SP were due to late treatment. The parasitological
response was almost similar except that two patients in the Q7 group had asymptomatic
parasitaemia on day 28. The groups were comparable in respect of all other variables.

Conclusion: The highly significant difference in sensitivity led to the termination of the trial. If
similar sensitivity pattern is observed in other parts of the country, modification of national
recommendations would be required. Mefloquine may be considered the second choice of
treatment if not the first.

!Chittagong Medical College and Hospital, Chittagong, Bangladesh
’Ramu Thana Health Complex, Cox’s Bazar, Bangladesh



Molecular Analysis of Toxigenic Vibrio cholerae Strains Isolated in
Bangladesh During 1961-1996: Relationship Between Continual Emergence of
New Toxigenic Clones and Epidemics of Cholera

Shah M Faruquel, Asadulghanil, ARM Abdul Alimll, AK Siddiquel, John J Mekalanos?, and MJ
Albert

Objective: Analyze virulence-associated genes, and study clonal relationships among toxigenic
Vibrio cholerae strains isolated in Bangladesh during 1961-1996 to establish whether seasonal
epidemics are caused by repeated emergence of the same strains or by diverse clones of
toxigenic V. cholerae.

Methodology: Three hundred seventy-eight V. cholerae isolates obtained from cholera patients
or from surface water were included in the study. Molecular analysis of virulence-associated gene
clusters, including the CTX genetic element, tcpA, tcpl, and ToxR was performed using specific
probes or PCR assays. Comparative analysis of serotype-specific rfb gene clusters in selected V.
cholerae O1 and 0139 strains was performed by multiple PCR assays using primers
corresponding to defined regions of the rfb genes. Clonal relationships among strains were
studied by computer-assisted numerical analysis of restriction fragment length polymorphisms in
conserved rRNA genes. Induction and propagation of the lysogenic bacteriophage-encoding
cholera toxin (CTX?) were studied both in animal models and under laboratory conditions.

Results: Analysis of toxigenic V. cholerae strains isolated during 1961-1996 revealed clonal
diversity among the strains isolated during different epidemics. This study demonstrated the
transient appearance and disappearance of more than 6 different clones among classical vibrios,
at least 5 clones of El Tor vibrios, and 3 different clones of V. cholerae 0139. Different clones of
strains belonged to different ribotypes and often to different CTX genotypes resulting from
differences in the copy number of CTX element and variations in the integration site of CTX in the
chromosome. Studies on the induction of lysogenic CTX? revealed that 37.95% of the strains
tested could be induced with mitomycin-C to produce infectious extracellular CTX? particles
which infected recipient strains under conditions conducive to the expression of tcp genes.

Conclusion: There has been a continual emergence of new clones of toxigenic V. cholerae
replacing the existing clones, possibly through the horizontal transfer of virulence-associated
genes, and natural selection involving unidentified environmental factors and immunity of the host
population. In view of the recent discovery of lysogenic conversion by CTXF as a possible
mechanism of origination of new toxigenic clones, it appears that the continual emergence of new
toxigenic clones and their selective enrichment during cholera outbreaks constitute an essential
component of the natural eco-system for the evolution of epidemic V. cholerae strains and the
genetic elements that mediate the transfer of virulence genes.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh
2Department of Microbiology and Molecular Genetics, Harvard Medical School, Boston, MA, USA



Contrasting Findings of Acute Respiratory Infection between Urban and Rural Children:
Recent Observations from an Ongoing Study

K Matsumura®, K Selim?, M Farooq’, A Talib®, A Alam?, | Arita®>, M Rahman?, and M Takami'

Objective: Compare the clinico-epidemiological and microbiological findings on acute respiratory
infection (ARI) between the urban and rural Bangladeshi children aged less than five years.

Methodology: The study, initiated in 1994, was conducted on the basis of a series of cross-
sectional observations on the children aged less than five years with the complaints of ARI,
attending the outpatient departments (OPDs) of selected urban hospitals and rural thana health
complexes (THCs). The children were clinically examined, and epidemiological data were
collected from the children’s family. Naso-pharyngeal swabs were streaked onto enriched
chocolate agar and were cultured bacteriologically. Data were analyzed using the SPSS/PC+
software.

Results: Although 546 children have been studied so far since 1994, recent cross-sectional data
on 83 children (38 from urban and 45 from rural OPDs) are reported here. As per WHO's
classification of ARI, pneumonia was predominantly prevalent (44%, 36/83), followed by non-
pneumonic (41%, 34/63) cases. Infants (aged less than one year) from rural OPDs suffered more
than their urban counterparts (p=0.01). Moreover, the rural subjects suffered from pneumonia
(p=0.003) more than the urban ones (p=0.24). The male and female subjects differed in their
clinical types of ARI (p=0.002), while more (92%, 11/12) girls suffered from severe pneumonia
than the boys (8%, 1/12), and more boys (69% 25 of 36) suffered from pneumonia than the girls
(31%, 11/36). Haemophilus influenzae was predominantly isolated (63%, 52/83) over other
bacteria (37%, 31/83). H. influenzae was isolated from pneumonia and severe pneumonia cases
more from the rural subjects (61%, 17/28) than their urban counterparts (58%, 14/24). In contrast,
serotype-specific H. influenzae was more significantly associated with the pneumonia cases from
the urban (p=0.000) than the rural (p=0.16) areas. Over 95% of the subjects had cough, and over
63% had difficult breathing. Chest indrawing, wheeze, and crepitation were significantly
associated with the isolation of H. influenzae more among the urban than rural subjects (p=0.003
and 0.007 respectively).

Conclusion: The clinical and bacteriological findings on ARI cases among the children aged less
than five years contrast between the urban and rural areas. A more detailed study is underway.

lDepartment of Laboratory Medicine, Kumamoto National Hospital, 1-5 Ninomaru, Kumamoto
860, Japan
%Institute of Public Health, Mohakhali, Dhaka 1212, Bangladesh



Immunoblot Analysis as a Diagnostic Tool for Detection of
Visceral Leishmaniasis in Bangladesh

Nahid Tofalil Iftekhar', Firdausi Qadriz, Moshiur Rahman®, M Ruhul Amin®, and K Masihur
Rahman®

Objective: Develop a specific diagnostic test for visceral leishmaniasis in Bangladesh.

Methodology: Sera of 32 confirmed visceral leishmaniasis (VL) patients, obtained from different
hospitals in Bangladesh during November 1996-April 1997, were studied by the immunoblot
technique with antigen prepared from Leishmania donovani. Controls included sera of 34 healthy
individuals from both endemic and non-endemic regions, 25 patients with non-leishmanial
infections, and one individual treated for visceral leishmaniasis. Direct agglutination test (DAT)
was performed on all sera.

Results: Sera of the VL patients showed heterogeneity of polypeptide recognition and identified
many polypeptides with relative molecular mass ranging from 16 to >106 kD. The 56-64-kD band
was recognized by all sera, while the 106, 78, 76 and 66-kD polypeptide bands were identified by
91%, 91%, 97%, and 97% of the sera from the VL patients respectively. Three of these
polypeptides and the 56-64 kD polypeptide were recognized by 97% of the sera from the VL
patients. The 76-kD polypeptide band was not recognized by sera of only two patients, of whom
one had been treated for VL. The recognition of the 56-64-kD band had a sensitivity and
specificity of 100% and 90% respectively and that of the 76-kD band has a sensitivity and
specificity of 97% and 98%. For both VL patients and the treated individual, DAT was positive at
high titre (1:102400). The sera of patients with non-leishmanial infection identified one or two of
the five specific polypeptides, but in no case more than two.

Conclusion: Immunoblot analysis can be a valuable tool in specific diagnosis of active visceral
leishmaniasis in Bangladesh. The recognition of the 56-64-kD band, in addition to any three
bands, may be considered diagnostic of VL. Additionally, further studies can confirm if this
technique can differentiate active infection from treated infections unlike DAT, which is currently
used in Bangladesh.

YInstitute of Postgraduate Medicine & Research, Shahbagh, Dhaka 1000, Bangladesh
%International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh
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Miscellaneous Health-related Topics

Reported Morbid Symptoms and Conditions of Pregnant, Intrapartum and Postpartum Women:
Experience from Three Villages

Rubina Shaheen®, M Yunus', A de Francisco®, Myrna Tonkinson?, and J. Patrick Vaughan'

Objective: Investigate reported morbid symptoms and conditions of antepartum, intrapartum and
postpartum women.

Methodology: In early 1996, a cross-sectional survey was conducted in three villages outside ICDDR,B
Matlab intervention and comparison areas. All married women aged 14-49 years were identified, and 208
women were found to be either pregnant or within 12 weeks of postpartum period. One hundred and fifty-
seven (76%) of these women were interviewed for morbid symptoms and conditions they had during the
survey, and were also asked to recall symptoms and conditions they suffered during their antepartum,
intrapartum or postpartum periods.

Results: During the survey, 127 (81%) women reported at least one morbid symptom or condition, while
85 (54.1%) women reported symptoms, indicative of anaemia, 36 (22%) leukorrhoea, 34 (21.7%) urinary
problems, and 33 (21%) genital prolapse. In addition, 67 (43%) women reported postpartum
haemorrhage, 44 (28%) prolonged, obstructed or difficult labour, 27 (17.2%) perineal tear, 19 (12 %)
breast problems, and 16 (10%) postpartum fever. Women of older age and higher parity were more likely
to report at least one morbid symptom or condition and also were more likely to report symptoms,
indicative of anaemia (p<.05).

Conclusion: Pregnant, intrapartum and postpartum women in rural Bangladesh bear significant burden
of morbid symptoms and conditions, especially with increasing age and parity. Though not validated by
physical examinations or laboratory tests, the data suggest a true account of women’s perceptions of their
own illnesses which are of crucial importance since women, in most situations, use health services
according to their perceptions of sufferings. To improve the rural women’s health, health policy-makers
need to be aware of women’s health problems as women view them.

!International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
’Department of Anthropology, University of Western Australia, Australia



Efficacy and Safety of Ciprofloxacin Suspension in the Treatment of Childhood Shigellosis

MA Salam®, U Dhar?, Wasif A Khan', and ML Bennish?

Objective: Compare the clinical and bacteriologic efficacy and toxicity of ciprofloxacin and amdinocillin
pivoxyl in the treatment of shigellosis in children.

Methodology: This randomized, double-blind, controlled clinical trial was conducted at the Dhaka
Hospital of ICDDR,B from August 1995 to March 1997. Children aged 2-15 years with Shigella-associated
dysentery of £72 hours were eligible, provided their parents gave a written consent. Patients stayed in the
hospital for 6 days and returned for follow-up evaluation 7 and 30 days after discharge. Assessment of
joint symptoms and function was made daily and at follow-ups. Safety of the study drugs was evaluated in
a total of 141 children enrolled in the study (70 in the ciprofloxacin group and 71 in the amdinocillin
pivoxyl group), of whom the clinical and bacteriologic efficacy could be evaluated in 120 children (60
children in each treatment group). Patients received either ciprofloxacin suspension, 10 mg/kg 12 hourly
or amdinocillin pivoxyl tablets, 15-20 mg/kg 8 hourly for 5 days. Therapy was clinically effective, if a
patient did not have frank dysentery on day 3; and had no bloody-mucoid stools on day 5, had £1 watery
stool, £6 total stools, and was afebrile; and bacteriologically successful, or if Shigella could not be isolated
from faecal samples on day 3 and thereafter. The rates of clinical and bacteriologic cure, and the rates
and types of the adverse events in the two treatment groups were compared using the standard statistical
tests.

Results: Therapy was clinically successful in 48/60 (80%) and 39/60 (65%) patients (difference 15%;
95% CI -0.7- 30.8), and bacteriologically successful in 60 (100%) and 54 (90%) patients (difference 10%;
95% Cl 2.4 -17.6%) who had received ciprofloxacin and amdinocillin respectively. Joint pain after initiation
of therapy occurred in 13/70 (18.6%) and 16/71 (22.5%) patients who had received ciprofloxacin and
amdinocillin respectively (p>0.2), and no patient had signs of arthritis.

Conclusion: Ciprofloxacin is an effective and safe drug for use in multiply-resistant childhood shigellosis.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
2Department of Medicine, New England Medical Center, Boston, MA 02111, USA



Health Conditions of Pregnant Women and Perinatal Mortality in a Slum of
Dhaka City, Bangladesh

Abdullah Al Mamun® and Therese Juncker?

Objective: Examine the association between perinatal mortality with health conditions, and treatment-
seeking behaviour of pregnant women in a slum population of Dhaka city in Bangladesh.

Methodology: A cohort of 2,007 pregnant women with a community setting was studied between June
1994 and January 1997. Women who, according to their last menstruation date, had less than 21 weeks
of amenorrhoea, were considered for the study. The women were recruited from two antenatal clinics run
by Radda Barnen, a large organization established in Mirpur, and from house-to-house survey in the
catchment area of Radda Barnen. Those who signed a consent form were interviewed. The women were
followed from 21 weeks of gestation to pregnancy termination. Information was collected on height,
weight, mid-upper arm circumference (MUAC), haemoglobin, blood pressure, incidence of ilinesses, and
their treatments. Socioeconomic information was collected during the recruitment of the women, and
information on the type of pregnancy termination was collected within 3 days of termination. Stillbirth or
mortality of the newborns within 3 days of delivery was taken as the indicator of perinatal mortality.

Results: Perinatal mortality was 60.3 per 1,000 livebirths (stillbirth ratio was 40.5 and 0-3-day mortality
was 18.8 per 1,000 live-births). The logistic regression analysis showed that eclampsia, history of blood
loss during pregnancy, hypertension, haemorrhage, and other infections were significant risk factors for
perinatal mortality. Intrauterine device used within the last two years preceding the present conception
was also a significant risk factor for perinatal mortality. Body mass index or heights were not associated
with perinatal mortality. Perinatal mortality was negatively associated with the number of visits to medical
professionals during pregnancy. The educated women had significantly lower perinatal mortality than the
uneducated ones, after controlling for demographic, biomedical and economic factors.

Conclusion: Access to medical care during pregnancy can substantially reduce perinatal mortality
among the poor women in the urban slums.

’BADC, The Philippines
!International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh



Determinants of Safe Delivery Practices in Rural Bangladesh

M Mafizur Rahman, Barkat-e-Khuda, Thomas T Kane, Masud Reza, and ABM Khorshed A Mozumder

Objective: Investigate the demographic, socioeconomic and cultural factors associated with safe delivery
practices in rural Bangladesh.

Methodology: Data were drawn from a cross-sectional survey conducted in six rural subdistricts of
Bangladesh in 1994. A sample of 10,368 currently married women of reproductive age was selected,
following the multistage random-sampling procedures, they were interviewed using a structured
guestionnaire to elicit information on various demographic, socioeconomic, cultural and selected
programmatic variables, including public health issues, such as maternal health care and delivery
practices. In analyzing data, descriptive statistics and multivariate regression methods were employed. In
this analysis, the term "safe delivery" refers to a delivery conducted by a qualified person, such as
registered physician, paramedic, nurse, or trained traditional birth attendant.

Results: The results of the study showed that almost all deliveries (99%) took place at homes of the
women, and most of them (93%) were conducted by the untrained traditional birth attendants, relatives, or
neighbours in unsafe and unhygienic conditions. Only 7% of the deliveries (referred to here as "safe
deliveries") were conducted by the qualified persons, such as registered physicians, nurses, paramedics,
and traditional birth attendants. The multivariate regression results showed that the younger women and
the women with lower parity were significantly more likely to have safe deliveries. Education and
exposure to radio and television were significantly associated with the safe delivery practices. The women
with five or more years of education, and those who possessed radio or television, were also more likely
to have safe delivery.

Conclusion: The results of the study suggest that information, education, and communication (IEC)
activities should be strengthened to educate the community, particularly the uneducated and older
women on the importance of safe delivery. Pregnant women need greater access to trained providers and
facilities providing emergency obstetric care.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh



Teenage Pregnancy and its Consequences: Evidence from Rural Bangladesh

Nikhil C Roy, ABM Khorshed A Mozumder, Shameem Ahmed, and Barkat-e-Khuda

Objective: Investigate the factors regarding health of mother and children associated with teenage
pregnancy and the consequences of pregnancy for these women who gave birth by their teenage.

Methodology: Data for this study came from a longitudinal Sample Registration System (SRS) in two
rural sub-districts under the ICDDR,B Operations Research Project, for a two-year period covering
January 1995 to December 1996. A total of 6,508 married women of reproductive age (15-49 years)
categorized in two groups: those who had their first birth under 20 years of age and those 20 years and
above. Children belonging to these two groups of women were also covered in the study. Social and
economic status, education, contraceptive practice, and healthcare-seeking behaviour of these women
and their family were observed. Both bivariate and multivariate analyses were carried out by considering
women who got married at an early or later age as the dependent variable.

Results: Preliminary findings indicate that the poor and economically disadvantaged women had their
first child earlier compared to the economically advantaged groups. The median age of the women who
had their first birth in their teens was 17 years, and for age 20 years and above it was 22. Women who
started childbearing early tend to have more children than those who started late. Women who postponed
motherhood until after the ten years were more likely to have fewer children and stayed in school longer.
Fifty-seven percent of the women who started their child birth before the age of 20 years had experienced
at least one child death or pregnancy wastage compared to those who had started child birth at the age of
20 years or later, and 41% had the same experience. Although knowledge of contraceptives was higher
among the younger group of women, its practice was higher among the older groups. Delivery attended
by trained prsonnel in both groups of women has substantially increased in the study area compared to
the national average, but intention to go to the service facilities for delivery did not change neither of the
group. More than 90% of the deliveries still occurred at home, irrespective of age.

Conclusion: This study reveals that most women spend, on an average, 10-21 years of their lives
carrying for younger children. Teen-aged mother and her children face increased health risks as well as
limited social and economic options when compared with older mothers and their children. Young women
should be encouraged to go to school and continue their education, and should be targeted for
contraceptive use to delay their first pregnancy until the age of 20 years. Efforts should be made to
enforce the legal age of marriage.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh



Target-Specific Home-based Motivation: Test Case with Family Planning

Subrata Routh, Shamim Ara Jahan, and Aye Aye Thwin

Objective: Develop systematic approach toward targeting of non-users of family planning (FP) methods
and provide motivation at their homes, and examine the effects on acceptance of modern FP method.

Methodology: Motivation of non-users of FP method through targeted home visits was carried out as a
component of the operations research intervention on Alternative Strategies for Delivery of MCH-FP
Services (ASDS) tested in two sites of Dhaka city during January 1996-May 1997. This strategy was
experimented to affect focused outreach activities, in place of door-to-door delivery of services, to attain
maximum effectiveness within fund constraints. To assess the effects of the approach and acquire
insights of the providers’ and clients’ perspectives, an evaluation was conducted during March-May 1997.
The service records of the fieldworkers on the non-users of modern FP methods among slum and non-
slum households were analyzed; 40 observations of fieldworker-women encounters were made, 48 in-
depth interviews of the target clients, and in-depth interviews with the seven fieldworkers of the
intervention sites were conducted.

Results: Despite a major change in the two-decade-old conventional service-delivery system relating to
withdrawal of home distribution of contraceptives, target-specific home-based motivation resulted in the
high acceptance of modern FP methods among the non-users. A third of the non-slum and a fourth of the
slum non-users in one intervention area (at Hazaribagh), and little more than a fourth of both non-slum
and slum non-users in another (at Gandaria) became acceptors of modern FP methods. The systematic
approach of addressing the non-users developed in participatory workshops with the fieldworkers was
found effective by both fieldworkers and target clients. The changed role of the fieldworkers, from FP
commodity suppliers to case-workers, resulted in more time allocated for motivation, and more effective
need-based motivation and counselling.

Conclusion: Focused home visits for providing motivation to the target population led to higher
effectiveness of programmes with fewer fieldworkers, hence with reduced costs. Although target-specific
home-based motivation was applied for FP in this study, this approach may be adapted for other health
programmes too.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh



Determinants of Infant and Child Mortality in Rural Bangladesh

ABM Khorshed A Mozumder, Barkat-e-Khuda, Thomas T Kane, and Kenneth Hill

Objective: Examine the trends in and covariates of infant and child mortality in several rural areas of
Bangladesh.

Methodology: Data on a cohort of 21,268 children born between 1983 and 1991 in three rural project
sites were obtained from the longitudinal Sample Registration System (SRS) of the MCH-FP Extension
Project (Rural) of ICDDR,B—now called Operations Research Project (ORP). The analysis followed the
model specified in the extended analysis of the 1993-94 Bangladesh Demographic and Health Survey
(BDHS) and was divided into three components: neonatal mortality, postneonatal mortality, and mortality
between 12 and 23 months. Estimates of mortality differentials by sociodemographic characteristics were
derived, using a life-table technique. Multivariate logistic regression procedures were also applied
separately to include fixed and temporal characteristics of the newborn cohort. The mortality estimates
were compared with those of the national-level (BDHS) extended analysis.

Results: Reduction in the rates of mortality of children aged less than five years was slightly more rapid
at the ORP sites than in the country as a whole. Childhood mortality has been declining in the ORP areas
since 1983, compared to the national average. Part of the decline can be attributed to increasing
educational levels among parents, and changes in the length of birth interval associated with fertility
decline.

Conclusion: The results of the study confirm the findings of other research work, showing that longer
preceding birth intervals play a significant role in reducing child mortality. Of course, provision of primary
health care services are associated with reduced risk. The data from the SRS in the ORP sites show a
significant relationship between childhood immunization and reduced child mortality. Access to tubewell
water was also associated with reduced mortality risk for young children.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh



An Assessment of Injecting Drug Users in Dhaka City: Need of
Intervention for a Vulnerable Group

Swarup Sarkar®, Nazrul Islam?, Ziya Uddin', Sushena Reza', Fazlul Karim®,
Golam Rabbani', and Maurice Bloem*

Objective: Estimate the size, sociodemographic characteristics, risk perception, and behaviours of the
injecting drug users (IDUs) as part of designing an appropriate risk-reduction intervention directed toward
the IDUs in Dhaka city.

Methodology: A street-based IUD was defined as one who injected drug during the past six months.
Extensive ethnographic field observations were made to identify locations of drug use in 15 thanas of
Dhaka city. Identified IDUs were recruited as guides. For quantitative data collection, structured
guestionnaires were supplied to 234 IDUs. For qualitative data collection, in-depth interviews and focus
group discussions were conducted. For clinical examination of biological markers, blood and saliva
samples were collected.

Results: Tidigesic was the most common injectable drug used. About 40% of the IDUs lived on footpath,
slums, or bus/rail stations, and 37% were rickshaw-pullers and transport workers. Sixty-three percent
were in jails. About 45% and 24% started using drugs when they were aged 16-20 years or below
respectively. Eighty-two percent shared their needles/syringes, and 48% shared with more than ten
persons. Fifty-two percent shared with their sexual partners. Seventy-eight percent took injection 1,000
times or more during their life time. The average frequency of injection was three times a day. Only 15%
used their own syringes/needles. Sixty percent heard about HIV/AIDS, and one-fourth knew that needle-
sharing might transmit HIV/AIDS. Friends and radio/TV were the common source of information regarding
HIV/AIDS. Peers were mentioned as good choice for the source of information .

Conclusion: The prevalence of needle-sharing among the IDUs in Dhaka city is very high. Knowledge on
danger of HIV/AIDS and other health hazards due to needle-sharing is low. As happened in Thailand or
northeastern states of India, the IDUs may initiate the HIV epidemic here. There is a need of an
intervention to make information on needle/syringe exchange and counselling facility accessible to the
IDUs. There is also a need of an environment which would facilitate intervention on needle exchange or
the introduction of drug substitution.

'SHAKTI Project, CARE-Bangladesh, Dhaka 1209, Bangladesh
2Bangladesh AIDS Prevention and Control Programme, House 23, Road 27 (Old), Dhanmondi R/A Dhaka
1209, Bangladesh



Waning of Maternal Measles Antibody in the Offsprings

PS Shrestha', Shameem Ahmed?, M Nurul Islam®, Mohammed Jalaluddin®,
Abbas Bhuiyan®, and AMS Matiur Rahman®*

Objective: Assess the decline of measles antibody, passively acquired from the mother, in infants from
birth to nine months of age, and determine the age at which maternal measles antibody declines
markedly, making infants susceptible to measles.

Methodology: The study was conducted in the departments of Paediatrics and Obstetrics and
Gynaecology, Institute of Postgraduate Medicine and Research, Dhaka, during September 1992-
December 1993. Children were followed up in the Paediatrics Outpatient Department up to 9 months.
Blood samples from 120 full-term infants were collected at birth, at 3, 6, and 9 months of age. Samples of
the mothers’ blood were collected within 7 days of delivery. Neasles antibody levels were detected using
the ELISA IgG-antibody kit.

Results: Eighty-nine percent of the blood samples of the mothers were positive for measles IgG
antibody, and were associated with their weights. In infants, this was positive in 91% at birth, and was
associated with birth length. The antibody levels were positive in 64% of the infants at 3 months, 21% at 6
months, and only 17% at nine months. This decline with age was highly significant, and was more marked
after three months of age. In males, the decline was more marked between 3 and 6 months of age, while
in females, it was more marked between 6 and 9 months. Three infants developed measles before they
were aged 9 months.

Conclusion: The maximum decline in measles antibody occurred in infants during 3-6 months of age.
Maternal measles antibody was extremely low at 9 months of age. The study recommends a vaccine trial
infants at 6 months of age with the standard measles vaccine in Bangladesh.

'Department of Child Health, Institute of Medicine, Maharajgan;j, Kathmundu, Nepal

’International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
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Aetiology and Pathogenesis of Chronic Diarrhoeal lliness in Adults

AK Azad', M Islam’, R Islam®, MA Salam®, SS Hoque®, AN Alam', and T Butler?

Objective: Study the aetiology of chronic diarrhoea and understand the underlying pathology leading to
the disease.

Methodology: Chronic diarrhoea was defined as duration of diarrhoeal iliness for approximately three
weeks or longer. Nine fatal cases fulfilled the criterion and constituted the study population. Autopsy was
carried out on all of them. Relevant clinical, laboratory and pathologic findings were demonstrated to
understand the pathogenesis of the disease.

Results: Intestinal amoebiasis, pancolitis with mucosal necrosis and variable degree of ulceration leading
to serositis or colonic perforations ranked top, being present in 3 (33.3%) cases. Coinfection with Shigella
spp., malaria, and disseminated tuberculosis were found. Disseminated tuberculosis secondary to
pulmonary tuberculosis with tuberculous ulcerations of the small bowel, or small bowel and ascending
colon ranked second, being present in 2 (22.2%) cases. Severe cytomegalovirus (CMV)-associated ileitis
and Shigella-associated colitis were noted in these cases. Severe malnutrition was a common
concomitant iliness in all cases. Infections, suggestive of depressed cell-mediated immunity and/or
pathologic findings of lymphoid atrophy, were present in 4 (44.4%) cases. One case with severe
malnutrition and lymphoid atrophy had hyperinfection with Strongyloides stercoralis with evidence of auto-
infection. Other rare causes included diabetes mellitus with pancytopenia and ileal ulcerations and
shigellosis in one, combined congenital generalized lymphangiectasia with entire gastrointestinal (Gl)
tract involvement and secondary systemic amyloidosis with extensive Gl tract involvement in one, and
immunoproliferative small and large bowel disease in one. This postmortem study failed to enrol the
cases of ulcerative colitis who got well with either medical or surgical management.

Conclusion: Early management of potentially treatable infectious diseases leading to chronic diarrhoeal
illness and concurrent nutritional support should be tried. Strongyloidiasis in malnourished patients should
be treated

!International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
*Texas Tech University Health Sciences Center, Lubbock, Texas 79430, USA



Typhoid lleal Perforation: Experience with 64 Cases

Anisur Rahman

Objective: Survey patients with typhoid ileal perforation admitted to a general hospital.

Methodology: Sixty-four patients (51 males and 13 females of average age 27.36 years) with perforated
ileum managed operatively were studied prospectively for over one year.

Results: Fever was not always present at admission. Clinical features were consistent with bacterial
peritonitis with paralytic ileus associated with hypovolaemic and/or septic shock. A detail history, clinical
examination, and a plain X-ray of the abdomen were the mainstay for diagnosis. During laparotomy,
various procedures were followed for dealing with the perforations. Patients treated by wedge resection of
the perforation, followed by repair, seem to have the best prognosis. There were 18 deaths in this study.
Postoperative complications included wound infection, wound dehiscence, anastomatic leakage,
septicaemia, bedsores, and respiratory problems.

Conclusion: Compared to other studies, the present one indicates an improvement in the prognosis of
the above condition.

Bangladesh Medical College, Road 14A, House 35, Dhanmondi Residential Area, Dhaka 1209,
Bangladesh



Need for HIV/AIDS Prevention Programme for Bangladeshi Migrants

Joachim Victor Gomes', SM Morshed?, Elora Barua®, Kalipada Sarkar', M Abul Bashar?,
Hasan Imam Shaon?, and Maurice Bloem*

Objective: Assess the prevalence of HIV-related risk factors among Bangladeshi migrants returned from
abroad, and also assess the present risk behaviour of departing migrants, as well as possible risk
behaviour when migrants reach the country of destination.

Methodology: This study was conducted on people who go abroad (both first time migrants and
returnees), to see the kind of sexual practice they have in the country who are not yet labelled as high-
risk population. A behavioural study was conducted with a sample of 125 people through a questionnaire
survey and in-depth interview. The questionnaire survey was done at the clinics where the leaving
migrants came for their medical check-ups during November 1997. Data were analyzed, using statistical
package, and qualitative methods were followed to perform the case studies that gave insights into the
behavioural pattern.

Results: The study revealed that a significant proportion of the migrants had pre- and extramarital sexual
activities, including multiple sex with both females and males before leaving the country. The use of
condom was insignificant among those who ever had sex, and this was for the purpose of family planning
only. Less than 5% of the study population had knowledge and perception of risk and prevention methods
on sexually transmitted diseases (STDs) and HIV/AIDS. The result of the study suggests that high-risk
behaviour exists among the population planning to work outside the country.

Conclusion: All research organizations, clinical and behavioural support services should make a
collaborative effort to develop programmes to prevent HIV epidemic before a disaster takes place. Based
on the results of the study, the following interventions for the people leaving the country are suggested:
(a) development of a thorough pre-departure programme (in-country); (b) development of a thorough
post-departure programme (in countries of destination); and (c) development of an integrated programme
for possible and potential migrants and their families.

Christian Commission for Development in Bangladesh, 88 Senpara, Parbatta, Section 10, Mirpur, Dhaka
1216, Bangladesh
“Shikka Shasthya Unnayan Karzakram



Neurologic Manifestations of Childhood Shigellosis

Wasif A Khan®, Ujjwal Dhar', Mohammed A Salam', and ML Bennish?

Objective: Review the neurologic manifestations of shigellosis in children.

Methodology: Eight hundred sixty-three consecutive patients with shigellosis, admitted to the treatment
centre of ICDDR,B during a one-year period, were prospectively studied. Patients were divided into four
groups based on history and findings of physical examinations: conscious; unconscious; seizure
witnessed in hospital; and seizure by history but not withessed.

Results: Of the 71 patients aged about 15 years, 14% were unconscious either on admission or during
hospitalization; none had seizures. Seven hundred ninety-two patients were aged less than 15 years; 9%
were unconscious, 5% had a seizure witnessed, and 3% had a seizure by history. Patients aged less than
15 years, who had a seizure witnessed, had a significantly higher median weight-for-age (67% of NCHS
median vs. 57%); higher mean temperature (38.7°C vs. 37.9°C); lower mean sodium (126 mmol/L vs. 129
mmol/L); and were more often bactaeremic (24% vs. 7%) and hypoglycaemic (blood glucose <2.2
mmol/L; 24% vs. 2%) than conscious patients. When the analysis was restricted to patients aged less
than five years and to those infected with Shigella flexneri (who accounted for 64% of all patients with
shigellosis), the findings were similar. Shigella was not significantly associated with any of the 4
neurologic categories. In the multiple regression analysis of patients aged less than 15 years, factors
independently associated with unconsciousness were: shock, elevated admission temperature, elevated
immature and total leukocyte counts, and weight-for-age less than 60% of the median; for witnessed
seizure, factors independently associated were: shock, weight-for-age less than 60% of the median, and
elevated immature leukocyte count. Forty-eight percent of the 73 unconscious patients aged less than 15
years died in the hospital compared to 29% of the 41 patients who had a seizure witnessed (p=0.081),
6% of the conscious patients (p<0.001), and none of the 24 patients who had a seizure by history
(p<0.001).

Conclusion: Both diminished consciousness and seizure were associated with a poor outcome in
children with shigellosis. Prompt reduction of fever and correction of metabolic alterations may reduce the
incidence of these potentially lethal complications and deaths.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
*New England Medical Center, 750 Washington Street, Box 041, Boston, MA 02111, U.S.A.



Molecular Epidemiology and Antimicrobial Susceptibility of Neisseria gonorrhoeae
Isolated from Commercial Sex Workers in Dhaka City

M. Rahman', B Bhuiyanz, S Nahar', RA Miah?, Nazrul Islam®, M Rahman?, and MJ Albert*

Objective: Analyze epidemiological data on gonococcal infection among the commercial sex workers in
Dhaka city, antimicrobial susceptibility testing for Neisseria gonorrhoeae, and plasmid profile of isolates.

Methodology: Endocervical swab samples from 224 commercial sex workers (CSWs) were cultured for
N. gonorrhoeae. The isolates were identified by the standard microbiological method and by PCR based
on primers which amplify a 390-bp region of the cryptic plasmid of N. gonorrhoeae. Susceptibility to and
minimum inhibitory concentration of penicillin, tetracycline, ciprofloxacin, cefuroxime, ceftriaxone, and
spectinomycin were determined by the agar dilution and disc diffusion method. The total plasmid was
extracted from the isolates, and the plasmid profiles were analyzed.

Results: N. gonorrhoeae was isolated from 94 (41.96%) of the 224 CSWs. Of the isolates, 65.96% were
resistant and 34.04% were moderately susceptible to penicillin; 60.64% were resistant and 38.3% were
moderately susceptible to tetracycline; 11.75% were resistant and 26.6% had reduced susceptibility to
ciprofloxacin; 1.18% were resistant and 11.7% had reduced susceptibility to cefuroxime, and 1% were
resistant to ceftriaxone. All isolates were sensitive to spectinomycin. Plasmid profile analysis showed that
(32) 34.04% of the strains contained antibiotic-resistant plasmid. All strains contained 2.6 MDa cryptic
plasmid. Thirty-eight (40.4%) isolates contained 24.5 MDa conjugative plasmid. Twenty-two isolates were
penicillinase-producing N. gonorrhoeae (PPNG), and all of them contained 3.2 MDa 3-lactamase-
producing plasmid of African type. Ten isolates were tetracycline-resistant N. gonorrhoeae (TRNG) and
contained 25.2 MDa TRNG plasmid.

Conclusion: High level of resistance to ciprofloxacin may limit the usefulness of this agent for the primary
treatment of gonorrhoea in Bangladesh.

!International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh

’|nstitute of Postgraduate Medicine and Research, Shahbagh, Dhaka 1000, Bangladesh

®Bangladesh AIDS Prevention and Control Programme, House 23, Road 27 (Old), Dhanmondi, Dhaka
1209, Bangladesh



Effect of Vegetarian Diet on Rheumatoid Arthritis, Seronegative Spondarthropathies, and
Fibromyalgia

Mohammed Yakub Ali, Muhd. Mostafizur Rahman, SM Keramat Ali, and AKM Yunus Halim

Objective: Study the effect of vegetarian diet along with routine drug treatment on rheumatism.

Methodology: Initially, 90 patients were recruited, 30 patients each with rheumatoid arthritis (RA),
fiboromyalgia (FMS), and seronegative spondarthropathies (SNSAP) having no other medical problems. In
each of these three groups, 15 patients (cases) were randomly provided prescribed vegetarian diet of
2,253 kcal (consisting of low aromatic aminoacids) along with indomethacin/ibuprofen, and the rest 15
patients (control) received similar medications with normal diet. All patients had clinical examinations
(joint swelling/tender point count with tenderness indices, duration of morning stiffness/fatigue, sleep
disturbances, 1-10 cm visual analogue scale) before and after dietary intervention for one month. Tests
for Hbh%, ESR, total WBC, platelet, RF tit, C-reactive protein, IgG and IgM levels were also performed.

Results: All cases in RA and FMS showed significant improvement in all clinical and laboratory
parameters (p<0.05) compared to control as well as their baseline levels and mean difference. However,
in SNSAP, the significant improvement was observed in both case and control groups compared to their
respective baseline levels except 1 g.

Conclusion: A vegetarian dietary intervention with indomethacin/ibuprofen for one month relieved the
sufferings of patients with RA and FMS, indicating that diet selection is essential for the management of
these chronic conditions. Thus, dietary intervention may be the main regimen for the management of
FMS where pain-relieving drug does not have any beneficial effect. The role of diet in all types of
rheumatic disorders needs further study.

Institute of Nutrition and Food Science, University of Dhaka, Dhaka 1000, Bangladesh



Arsenic in Drinking Water: An Emerging Environmental Health Challenge

Bilgis A Hoque®, Shafiul A Ahmed*, Uttam K Chowdhury', JTA Chowdhury*, G Morshed,
Donald M Maynard?, and Seth H Frishie®

Objective: Determine the nature of arsenic contamination in drinking water in Bangladesh.

Methodology: This preliminary study was conducted during July-August 1997. A cross-sectional survey
was carried out to collect information at the household level (observational study design). The
performance of field kits used by other agencies available to us was compared with a selected laboratory
technique. Five hundred and seventy tubewells and their users were studied. Tubewell water samples
collected from almost the whole country, except some areas in Chittagong and Sylhet, were analyzed for
arsenic and ferrous iron contents. Users of these tubewells were interviewed and their statements
reviewed, and the methods commonly used by other agencies to measure arsenic contamination were
compared.

Results: About 61% of the tubewells were found to contain arsenic in excess of the WHO-recommended
value of 0.01 mg/L. The arsenic concentration varied from 0 mg/L to approximately 1.0 mg/L, and the
ferrous iron content varied from 0 mg/L to 41 mg/L. The association between arsenic and iron and the
depth of handpumps was found to vary with the hydrogeological conditions. The study revealed that only
4% of the respondents were aware of the arsenic contamination in the used tubewells. Unclear messages
related to water treatment were as well found to be disseminated at the field level.

Conclusion: The environmental health challenge relating to arsenic contamination is massive and
complex, and needs to be addressed appropriately. Findings of the research and development activities
should be coordinated appropriately.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
*The Johnson Company, Inc., 100 State Street, Suite 600, Montpelier, VT 05602, USA



Economic Evaluation of MCH-FP Clinic-based Syphilis Screening in Rural Bangladesh

M Mahmud Khan®, Sarah Hawkes?, and Disha Ali*

Objective: Examine the costs and benefits of screening women of reproductive age visiting the MCH-FP
centres, to identify the syphilis cases for treatment and estimate the cost-effectiveness of alternative
screening strategies at different levels of syphilis prevalence.

Methodology: A field study was carried out to estimate the population-based rates of reproductive tract
infections (RTIs), including STIs, in men and women in Matlab. The prevalence rate of syphilis was found
to be about 0.8%, indicating a low prevalence of syphilis in rural Bangladesh. Based on the finding of the
study, costs of screening and treatment of syphilis have been estimated assuming that the prevalence
rate should be less than 3% in most rural communities. For costing the medical interventions, the market
price of the laboratory tests and drugs was used. The study estimated the direct medical costs associated
with screening and treatment of syphilis, excluding all direct non-medical and other indirect costs.

Results: If the prevalence rate of syphilis remains less than 6% in the population, screening with RPR,
followed by TPHA, will be more cost-effective than performing RPR only. At the higher prevalence rates,
RPR alone should be used for screening population for syphilis. The benefit-cost ratio of syphilis
screening with treatment (treating both woman and her husband) was found to be about 4.5 for
Bangladesh. Although the ratio was significantly higher than one, it was lower than the ratio obtained for
the control of diarrhoeal diseases, childhood immunizations, and many other preventive interventions in
the developing countries.

Conclusion: With the increased use of the MCH-FP centres, the unit cost of RPR and TPHA should fall
significantly, which will further improve the benefit-cost ratio. Moreover, the reduced costs will make
screening with RPR, followed by TPHA which is cost-effective at a much higher cut-off prevalence. In this
study, the indirect benefit of curing syphilis, especially in preventing HIV infection, has not been
considered. The prevalence of HIV in this population is not known, but if we assume the prevalence rate
to be 1%, the probability of preventing an HIV infection through treatment of syphilis becomes so low that
we can safely ignore this additional benefit at this low level of HIV and syphilis prevalence. However, at
the higher prevalence rates, the benefits may become significant and should be taken into account.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
?London School of Hygiene & Tropical Medicine, Keppel Street, London WC1E 7HT, UK



Role of Nitric Oxide in the Pathogenesis of Shigellosis and Cholera in Children

Sufia Islam®, GJ Fuchs', AK Chowdhury', A Rahman®, M Miller®, and GH Rabbani*

Objective: Evaluate the role of nitric oxide in the pathogenesis of shigellosis and cholera in children.

Methodology: Concentrations of nitrite, a stable metabolite of nitric oxide (by Griess reaction) in urine
and serum samples of 24 patients aged 1-5 years (10 shigellosis, 14 cholera) were determined. Tests
were done on admission to hospital with acute diarrhoea and repeated at early convalescence after 3-7
days of specific antimicrobial therapy.

Results: In children with shigellosis, urinary nitrite excretion (nM/mg creatinine) was significantly
increased during acute illness compared to early convalescence, median (range): 7061 (1046-18264) vs.
4316 (2369-12428, p<0.05). Concentration of nitric oxide in serum (mmol/L) also significantly (p<0.05)
increased during acute illness compared to convalescence values: 206 (159-214) vs. 104 (102-273).
Similarly, in children with cholera, both urinary and serum nitrite excretions were significantly (p<0.05)
elevated during acute illness compared to convalescence: 5034+1345 vs. 21781404 (urine); 450+89 vs.
201+56 (serum).

Conclusion: These results indicate that production of nitric oxide is increased both in acute shigellosis
and cholera, more markedly in the former infection because of colonic inflammation. Urinary nitrite
excretion can be a useful marker of severity of these infections.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128, Dhaka
1000, Bangladesh
’Louisiana State University, New Orleans, LA, USA



Poster Presentation
Copper, Iron and Manganese Status in Severely Malnourished Hospitalized Children

M Salim Shakur®, Nasreen Bano', and SA Tarafder®

Objective: Determine the status of few essential trace elements, like copper, manganese, and
iron in patients with severe protein-energy malnutrition (PEM) by estimating their concentration in
serum and hair, and find their relationship with various anthropometric measurements.

Methodology: This case-control study was carried out in the Nutrition Ward of the Dhaka Shishu
(Children) Hospital. Forty severely malnourished children (weight-for-age <60% of NCHS median)
aged 6-60 months were taken as active cases. Forty-six relatively well-nourished children
(weight-for-age >90% of NCHS median) of the same age group were taken as control. Serum
and corresponding hair copper, manganese, and iron contents were estimated by flame atomic
absorption spectrophotometry, and the results were expressed as particle per million (ppm).

Results: Both serum and hair copper contents were found low in PEM (0.80+0.38 ppm
vs.1.98+1.16 ppm, p<0.05 and 13.44+13.09 ppm vs.14.52+10.58 ppm, p>0.05). However, serum
and hair iron contents were found higher in PEM (1.54+1.38 vs. 0.85+£0.53 ppm, p<0.05 and
57.93+53.85 ppm vs. 20.88+£11.38 ppm, p<0.05 respectively). Hair manganese content was also
found higher in PEM (7.22+4.62 ppm vs. 6.03£3.39 ppm, p>0.05), while serum manganese was
not recordable. Serum copper content maintained positive correlationship with weight-for-age
(r=0.4403, p<0.001), while serum iron content in PEM maintained negative relationship with age
in month (r-0.3572, p=0.012). Hair iron content had negative relationship with weight-for-age (r-
0.3979, p=0.001), and hair iron content had positive relationship with hair manganese content
(r=0.2794, p=0.020)

Conclusion: Considering the low copper status in PEM from the above results, copper
supplement may be beneficial in severe PEM. However, iron supplement in severe PEM may
aggravate clinical condition as there may be already iron overload in these groups of patients
contributing more to existing oxidative stress of PEM.

'Dhaka Shishu Hospital, Sher-e-Bangla Nagar, Dhaka 1207, Bangladesh
Bangladesh Atomic Energy Commission, Ramna, Dhaka 1000, Bangladesh



Effect of Zinc Supplement on Children Suffering from Feeding Refusal with Failure to
Thrive

M Salim Shakurl, Nasreen Banol, and SA Tarafder

Objective: Evaluate the effect of oral zinc supplement on feeding refusal with failure to thrive
children.

Methodology: A randomized prospective case-control trial was conducted on 40 children aged
36-72 months with complaints by parents of feeding refusal and failing to thrive. Children having
weight-for-age between 60 and 89% of NCHS median and not gaining weight satisfactorily
(weight-for-age remaining static or decreasing) for the last three months, but otherwise active and
having satisfactory development and having no acute or chronic clinical disorder, were included in
the study. Twenty children in Group A received oral zinc acetate (2 mg elemental zinc per kg) and
oral multivitamin syrup while 20 children in Group B received oral multivitamin syrup only for one
month, and both the groups were followed up biweekly. The groups were comparable with
respect to initial characteristics, including nutrition (weight-for-age), zinc status (serum and hair
zinc concentration of 141 mgm/di+54.70, 184 mgm/g+48.60 and 152 mgm/di+39.20, 192
mgm/g+82.54 in Group A and Group B respectively). Body composition, in the form of fat-free
body mass (FFBM), fat mass (FM), total body water (TBW), and body mass index (BMI) were
also measured before and after the completion of trial using a bioelectric impedance analyzer
(BIA).

Results: At the end of the trial, a significant number of patients in Group A had improved appetite
(60% vs. 15%, OR 8, 95% CI OR, (1.752,36.488, p<.01). The increased appetite was associated
with significant increased weight gain (>5% increase in weight) in group A (p<0.01). The
increased weight gain was associated with increase in FFBM, FM, and BMI in Group A.

Conclusion: Low-dose zinc supplement may help improve appetite in non-specific feeding-
refusal children without any adverse effect on body composition even though the children are
biochemically not zinc-deficient. However, appetite stimulation effect of zinc and its rational use to
feeding-refusal children with failure to thrive merits further study.

'Dhaka Shishu Hospital, Sher-e-Bangla Nagar, Dhaka 1207, Bangladesh
Bangladesh Atomic Energy Commission, Ramna, Dhaka 1000, Bangladesh



Pre-lacteal Feeding Practices in Matlab, Bangladesh

Sabah Tarannum®, SM Ziauddin Hyderl, AMR Choudhuryl, and Abbas Bhuiya2

Objective: Analyze the nature and extent of the knowledge of mothers on pre-lacteal feeding
practices in a rural community of Bangladesh.

Methodology: The study was based on the analysis of data collected under the BRACICDDR,B
Joint Research Project in Matlab during April-August 1995. Data on the feeding practices were
obtained by interviewing the mothers of 473 children aged less than two years. Households were
categorized into two groups: poor and not poor, based on their socioeconomic conditions. Data
were analyzed using bivariate and multivariate tools.

Results: Results of the study showed that only 7% of the infants were given breastmilk as first
feeding. Honey, mustard oil, and water with sugar were found to be the most frequent types of
pre-lacteal liquid given. About 13% of the infants did not receive any liquid within 24 hours of
birth. In most cases, grand mothers (47%) initiated the feeding followed by traditional birth
attendant (25%). Although about 30% of the respondents knew the importance of breast-feeding,
they did not have accurate knowledge on how and when to initiate it. The findings of the study
confirm that exclusive breast-feeding is still non-existent in rural Bangladesh, and in most cases,
non-beneficial liquid is given to newborns in an unhygienic way.

Conclusion: It is necessary to create awareness about the child-feeding practices, especially
about the colostrum and breast-feeding, among the mothers, grand mothers, and midwives who
are mainly concerned to reduce early infections and promote better nutrition. The existing
nutrition education efforts should emphasize on the importance of exclusive breast-feeding and
harmful effects of the pre-lacteal liquids.

lBangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh

%International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Study on Food-refusal, Morbidity and Nutritional Status of Children of the Middle and
Upper Socioeconomic Class in Dhaka City

M Asirul Hoquel, Quazi Salamatullah?, Mamunar Rashid®, and Magbul H Bhuiyan4

Objective: Identify the food-refusal and morbidity among the children of urban middle and upper
socioeconomic class, assess 24-hour energy intake in selected morbidity in food-refusal and non-
refusal group of children, and also assess their nutritional status.

Methodology: This was a descriptive type of study, and the study design was a non-
experimental one with static group comparison between two groups: (a) a study group where
event of food-refusal was present, and (b) a comparison group where event of food-refusal was
absent. Four hundred children were included in the study which fit in the timeframe of data
collection. As the study was qualitative in nature, the sample size was not determined, and was

detected arbitrarily. The method of systematic random sampling was used for the collection of
data from three organizations of Dhaka city.

Results: Diarrhoea, acute respiratory infection, and fever were common in both study and
comparison groups. In presence of diarrhoea, acute respiratory infection, and fever, the majority
of children took energy <RDA in both the groups, but the refusal group was affected more in the
majority of cases. In presence of diarrhoea in the upper middle class, 96.3% of the study and
50% of the comparison group children took energy <RDA, and in the upper class, more than 90%
of the children from both the groups took energy <RDA. In presence of diarrhoea, in the upper
middle class study group, 22.2% of the children were short and 14.8% of the children were thin,
and in the upper class study group, 8.0% of the children were short and 22.0% of the children
were thin. In the comparison group in both the classes, children were not short or thin.

Conclusion: In presence and absence of food-refusal, the majority of the children having
morbidity consumed energy less than RDA. Increased energy and nutrient intake during illness
may play a strong role in the prevention of malnutrition.

1Bangladesh Integrated Nutrition Project, Dhaka, Bangladesh

’Institute of Nutrition and Food Sciences, University of Dhaka, Dhaka 1000, Bangladesh
iNationaI Institute of Preventive and Social Medicine, Mohakhali, Dhaka 1212, Bangladesh
DMA



Anaemia in Preghancy: A Rural Community Perspective

SM Ziauddin Hyder

Objective: Investigate the prevalence of anaemia and the associated factors among pregnant
women in two rural areas of Bangladesh.

Methodology: Data were collected in March 1997 from 90 pregnant women residing in 6 villages
of Saturia and another 6 villages of Fulpur thana in Manikganj and Mymensingh districts
respectively. All the identified pregnant women in the 12 villages who were willing to participate
were included in the study. The women were interviewed to collect their socioeconomic
information. Fingerprick blood samples were taken, and haemoglobin concentration was
measured in the field using a portable HemoCue photometer system. The system uses
cyanomethaemoglobin method to assess haemoglobin concentration. The WHO criteria
(haemoglobin concentration <110 g/L) were used for defining anaemia during pregnancy.

Results: The results of the study showed that 54% of the women had anaemia according to the
WHO criteria. Area of residence, literacy, iron tablet intake, and the duration of BRAC
membership were significantly associated with the prevalence of anaemia (p<0.05). The women
who lived in Fulpur had higher prevalence of anaemia (63%) compared to those who lived in
Saturia (32%); the illiterate women had higher prevalence (60%) than the literate women (23%);
the women who reported to take iron tablet had lower prevalence (36%) than the women who did
not (60%); and lastly, the women who were associated with BRAC for more than one year had
the lower prevalence of anaemia (27%) compared to the women who were involved with BRAC
for less than one year (74%).

Conclusion: A very high proportion of the pregnant women is anaemic in the rural communities
of Bangladesh. The BRAC's rural development programmes, in addition to its ongoing income-
generating, food production and essential health care-delivery activities, should find ways to
increase the effectiveness of the existing iron supplementation programme through increasing its
compliance and coverage.

Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh



Iron Supplement and its Predictors among Newly-married Girls and Women in
Rural Bangladesh

Thomas T Schaetzel and Mohammad Shahjahan

Objective: Determine the level and predictors of iron supplement among the primaparous, newly-
married girls and women in rural Bangladesh.

Methodology: A baseline survey relating to nutrition and pregnancy was administered to 2,259
newly-married women and girls in December 1996 for ongoing monitoring of the pilot intervention
among the newly-married couples (NMC) of the Bangladesh Integrated Nutrition Project (BINP).
All available girls and women married four months or less were interviewed in three rural thanas:
one thana implementing the BINP NMC strategy, one thana implementing the standard BINP
strategy, and a non-BINP thana. The first of a series of follow-up surveys was administered in
March 1997 to a subset of the baseline group, and iron supplementation behaviour was analyzed
among the 321 women pregnant at follow-up. Survey datasets were linked electronically using
shared identifiers, and predictors of supplement were determined through logistic regression
model-building procedures.

Results: 25.5% of the pregnant women in the sample were/had been taking medicine during
pregnancy, and 63.4% of this group (52 girls and women) reported taking iron/folate tablets.
61.5% of those who had taken iron/folate reported a twice daily dose, and 67.3% were still taking
iron at the time of the survey. 40.2% of those still taking iron had been taking it for 3 months or
longer; 88.2% of those who had discontinued supplementation did so within two or fewer months.
Two factors relating to supplement emerged. Mothers’ education of a girl/woman, independent of
her own education status (OR=2.9), and any attendance at satellite clinic (OR=5.4; SC
attendance, was also shown to be associated with needing permission from mother-in-law to
attend the health centre).

Conclusion: The majority of primaparous, newly-married women who took iron supplements
during pregnancy appeared to be receiving the WHO-recommended daily dosage. However, a
small percentage of women was undertaking this regimen; drop-out from supplementation
appeared to be high; and supplementation duration appeared to be very low among those who
dropped out. Continued progress in universal women’s education can improve healthcare
behaviours, such as iron supplementation, and further emphasis should be placed on holding
satellite clinics according to schedule and motivating pregnant girls and women to attend these.

MI/Tufts Micronutrient Support Project for BINP, c/o Helen Keller International, House 38A, Road
14A, Dhanmondi R/A, Dhaka 1209, Bangladesh



Intra-household Food Distribution in a Rural Area of Bangladesh

Rita Das Royl, SM Ziauddin Hyderl, AMR Chowdhuryl, and Alayena Adams?

Objective: Explore the sex preference in intra-household food distribution in a rural area of
Bangladesh.

Methodology: This in-depth study of the BRAC-ICDDR,B Joint Research Project was conducted
in six villages of Matlab thana. School-going brothers and sisters aged 10-14 years from the
BRAC and the non-BRAC households were selected for the study. The sample was selected
using a quota random-sampling technique. Both quantitative and qualitative research methods
were employed for data collection. Three hundred seventy-six brothers and sisters from 188
households were interviewed using a structured questionnaire. Respondents from one village
were chosen for direct observation of food distribution behaviour. Six focus group discussions
were conducted with the mothers of two villages to understand their views regarding their food
distribution behaviour.

Results: The results of the study suggest that there was no major discrimination in the perceived
food intake (both regular meal and snacks) between brothers and sisters. The small differences
observed in food intake were due to the unavailability of food at home and perhaps due to
mothers favouring the sons. During meal observation in one village, it was found that the brothers
were given preference over their sisters during food distribution. The mothers’ opinion in this
subject was that one should treat both daughter and son equally, but it was not always done in
practice. Some mothers cited, "sons are the future security for the parents, and they also help
their father in work. So, they are offered more food." However, they did not report anything about
the contribution of their daughters to household chores. A similar result was observed in the
BRAC member and non-member households.

Conclusion: The results of the qualitative and quantitative analysis show that although there was
no significant difference in the perceived adequacy of the meals between brothers and sisters,
there was a difference in the food distribution pattern by sex.

1Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,

2Bangladesh
Harvard University, Cambridge, MA 02138, USA



Family Planning and Pregnancy-related Nutrition Behaviours and Beliefs among
Newly-married Women in Rural Bangladesh

Thomas T Schaetzel and Mohammad Shahjahan

Objective: Determine baseline awareness and knowledge about nutrition in pregnancy among
the newly-married women in Bangladesh.

Methodology: A survey of family planning behaviour and knowledge related to nutrition and
pregnancy was administered to the 2,259 newly-married women in December 1996 to establish
the baseline levels for ongoing monitoring of the pilot intervention among the newly-married
couples (NMC) of the Bangladesh Integrated Nutrition Project (BINP). All available newly-married
women (married four months or fewer) were interviewed in three rural thanas: one thana
implementing the BINP NMC strategy, one thana implementing the standard BINP "total
vulnerable group"” strategy, and a non-BINP thana.

Results: The mean age of the respondents was 16.1 years, and 50% were 15 years or younger.
Of the 2,259 newly-married women, 30.2% were currently using birth control (65.2% of these
using oral contraceptives), and family planning was least commonly practised among the
youngest age group. Fifty-eight percent of the respondents believed that pregnancy requires an
increased food intake, but 25.4% of those who believe food intake should decrease and 57.4% of
those who believe food intake should remain as usual stated that a "bigger” or "healthier/stronger
baby" would result. Only 30.9% of the respondents felt that pregnancy requires an increased rest,
and 41.6% heard of iron/folate supplements, but only 29.9% of these were aware that they were
important for pregnancy, and 40% responded that the local doctor/medicine shop was the
location to obtain them.

Conclusion: The young age of newly-married women presents an important challenge for
targeting family planning and nutrition messages relating to reduction of low birth weight: family
planning motivation is particularly essential to delay first pregnancy; adolescents and their
families require education on the nutritional needs of adolescent pregnancy and the benefits of
increased rest; and information is necessary prior to pregnancy concerning iron supplementation
and the free availability of these supplements through the primary healthcare system.

MI/Tufts Micronutrient Support Project for BINP, c¢/o Helen Keller International, House 38A, Road
14A, Dhanmondi R/A, Dhaka 1209, Bangladesh



Prevalence of Vitamin A Deficiency among Adolescent Female Workers

Nabila Hasan® and Faruk Ahmed®

Objective: Investigate the prevalence of vitamin A deficiency among the adolescent working girls
of low-socioeconomic

group.

Methodology: Three hundred eighty-eight girls aged 12-19 years, working at 10 different
garment factories of Dhaka city, were selected randomly for this cross-sectional study.
Information on socioeconomic conditions, diet, and knowledge and perceptions about vitamin A

deficiency and vitamin A-rich foods was obtained through interviews. Anthropometric data and
blood samples were also collected following the interview.

Results: By the NCHS standards, 15.5 % of the working girls were thin (Wt/Ht <90%), and nearly
7% were overweight (Wt/Ht >120%). About 44% of the girls were anaemic (Hb <12 g/dl). In about
56%, serum vitamin A was below the adequate level of 30mg/dl, and 14% had frank vitamin A
deficiency (<20mg/dl). Food frequency data on vitamin A-rich foods revealed that a large
percentage of the girls did not take egg (41%), milk (64%), liver (85%), and sweet pumpkin
(85%). However, 40% of the girls took dark-green leafy vegetables, and 17% small fish at least 4
times a week. Only 39% had correct understanding of night blindness, 29% had correct
knowledge about the causes of night blindness. The majority of the participants had no idea
about the prevention (64%) and treatment (68%) of night blindness. Sixty-eight percent had no
knowledge about vitamin A-rich foods. Of those who knew, the majority mentioned dark-green
leafy vegetables as a rich source of vitamin A.

Conclusion: The findings suggest that the study population bear a significant public health risk
which may be due to their lack of nutritional knowledge and poor dietary habits.

1Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
2Bangladesh
Institute of Nutrition and Food Science, University of Dhaka, Dhaka 1000, Bangladesh



Intensive Nutrition Education Programme for Adolescent Girls

Sadia A Chowdhury, Zeba Mahmud, and Emily W Counts

Objective: Assess the achievements of the adolescent girls who received intensive nutrition
education, including supplementation, aiming at bringing about sound nutritional practices.

Methodology: In one of the thanas, the BRAC’s non-formal and primary education (NFPE)
schools incorporated health and nutrition education, monthly monitoring of weight, height and
mid-upper arm circumference (MUAC), and daily food supplementation (600 calories/day) for the
adolescent girls, in addition to the normal curriculum. These activities covered the girls for the

total school period of 3 years, and were provided by the female community health workers and
the NFPE school teachers.

Results: The mean age of the adolescent girls was 13.4+0.69, and the mean age of menarche
was 13.2+0.77. As a group, the mean increase in MUAC was 2.24 cm, and the mean increase in
weight and height was 4.52 kg and 5.51 cm respectively. The girls exiting supplementation after
two years had better weight gain than the girls of the same age entering supplementation. For
example, girls entering at age 10 years exited at age 12 years with a weight of 32.23 kg which
was greater than the entry weight of 12-year old girls at 30.5 kg.

Conclusion: Girls receiving two years of intensive nutrition education and supplementation had
better weights and were taller, and therefore, an improvement in the growth indicator can be
achieved among the adolescent girls with these interventions. Programmes aiming at improving
the women'’s nutritional status, and thereby, their infants should consider focusing on the
adolescents as future mothers.

Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh



Effect of Women-Focused Development Programme on Nutritional Status of Rural Women

Sabrina Rasheed’, Abbas Bhuiyaz, SM Ziauddin Hyderl, and A.M.R. Chowdhury1

Objective: Assess the effect of women-focused development programme on the nutritional status
of women measured by the body mass index (BMI).

Methodology: Anthropometric measurements and socioeconomic information of 1,597 women
aged 15-55 years were obtained from eight villages of Matlab thana, through the BRAC-ICDDR,B
Joint Research Project during April-August 1995. BMI of <16 was used as a cut-off point for
severe chronic energy deficiency. The association between the proportion of women with BMI of
<16 and the BRAC membership status (categorized as BRAC member poor, BRAC non-member
poor and rich ) was explored in both bivariate and multivariate analyses. In the multivariate
analysis, the effect of age, parity, and education of women was controlled.

Results: According to the multivariate analysis, age, parity, and BRAC membership status of the
households showed a significant association with the proportion of severely malnourished
women. In the comparative sense, the BRAC-member women had a 35% more chance of being
severely malnourished, whereas the BRAC-non-member poor women had a 64% more chance of
being severely malnourished than the women from the rich households.

Conclusion: The development programme focused on women has a positive impact on the
women'’s nutritional status.

lBangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh

%International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Maternal Nutrition and Birth Weight

SM Keramat Ali, AKM Yunus Halim, and Mohammed Yakub Ali

Objective: Determine the weight of rural pregnant women and its effect on birth weight of their
babies.

Methodology: One thousand seven hundred and seven pregnant women of Shakipur thana in
their 3rd trimester constituted the sample size. Information on height, weight, mid-arm
circumference (MAC), and 24-hour dietary intake by these women were collected by interview
through house-to-house visit. The birth weight of only 10% babies could be collected.

Results: About 64% of the women were aged 15-25 years. In 81% of the families, the monthly
income was Tk 2000. The average birth interval was 24 months. They showed a U-shaped
pattern interval of chronic energy deficiency as defined by the body mass index (BMI) of <18.5.
The graph showed that with the increase in BMI of the mothers, the birth weight of their babies
also increased. About 52% of the mothers had body weight ranging from 41 to 44 kg, and had
more low-birth-weight babies. In general, the mothers took low calories contributed by low macro
and micronutrients. Mothers having MAC of less than 23 cm had an average body weight of 43.5

kg.

Conclusion: The rural women who ate 1339 food calorie had pregnancy weight (3rd trimester)
<43.5 kg, MAC <23m, BMI less than 18.5 gave birth to more low-birth-weight babies.

Institute of Nutrition and Food Science, University of Dhaka, Dhaka 1000, Bangladesh



Some Socioeconomic Differentials of Weight, Height, and Body Mass Index of Women in
Rural Areas of Bangladesh

Yeakub Patwary, Rowshan Jahan, and Shahin Ara Begum

Objective: Examine the levels and regional variations of weight, height, and body mass index
(BMI) of approximately 14,000 women from 44 thanas in Bangladesh, and identify their
socioeconomic correlates. The correlates are women’s age, number of children, family type and
size, education, religion, and land owned by the household. Women in rural Bangladesh are of
low weight and short stature. Poor maternal health and nutrition status contribute to the high
incidence of low birth weight and high infant mortality. Women'’s poor health and nutrition status
may be due to their poor socioeconomic conditions. The strength of association between the
household socioeconomic conditions and women'’s nutrition is little known.

Methodology: Data for the study were collected from 44 thanas in Bangladesh on sampling
basis. About 600 households were selected following the multistage cluster sampling
methodology to collect information on selected indicators. Weight and height of all available
women aged 15-49 years were measured along with some selected socioeconomic,
demographic, and health-related information.

Results: The preliminary results of the study showed that 45.5% of the women of childbearing
age were malnourished having their BMI <18.5, and 59.6% of the malnourished women had no
formal or non-formal education.

Conclusion: There is a strong relationship between women'’s literacy and maternal nutrition.

Bangladesh Integrated Nutrition Project (BINP), 9/5 Igbal Road, Mohammadpur, Dhaka 1207,
Bangladesh



Prevalence of Chronic Energy Deficiency in the Elderly Population of Matlab

Sabrina Rasheed', Masuma Khatun®, SM Ziauddin Hyderl, AMR Choudhuryl, and Abbas Bhuiya2

Objective: Study the prevalence of chronic energy deficiency (CED) in the elderly population of
Matlab and its association with different socioeconomic status indicators.

Methodology: Socioeconomic and anthropometric measurements of 626 individuals aged 55
years and above, residing in 14 villages of Matlab thana of Chandpur district, were obtained
during April-August 1995 using a pre-coded questionnaire. Body mass index was used as an
indicator of CED. Bivariate and multivariate analyses were done, and variabls found to be
significant in the preliminary bivariate analysis were used as the independent variables in the
logistic regression model.

Results: The results of the study showed that about 80% of the elderly people suffered from
different degrees of CED, and 35% from severe CED. In both bivariate and multivariate analyses,
severe CED was highly prevalent (p<0.01) among the elderly people in the BRAC-eligible poor
households. According to the logistic regression, severe CED was most prevalent among the
unemployed and disabled (56%) and least prevalent among those involved in farming (20%). The
elderly people, residing in families with more than five members, seemed to suffer most from
severe CED (p<0.01).

Conclusion: Severe CED is highly prevalent in the rural elderly population, and was associated
with socioeconomic status, employment status, and family size. Therefore, BRAC may be able to
provide support services for the elderly people through the existing credit and health
programmes.

lBangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh

%International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



The Prevalence of Anaemia among Males and Females in Rural Bangladesh

SM Ziauddin Hyder, Sadia A Chowdhury, and AMR Chowdhury

Objective: Investigate the prevalence of anaemia among males and females in a rural
community of Bangladesh.

Methodology: The survey was conducted in a healthy population in March 1996 in 12 villages of
Fulbaria thana of Mymensingh district. One hundred six males and 228 non-pregnant females
aged 11-48 years were studied. Information on haemoglobin concentration, parasite infestation,
and household socioeconomic status was obtained. A HemoCue photometer was used for
measuring haemoglobin concentration. Microscopic examination of stool was done in the
Microbiology Laboratory of the Mymensingh Medical College.

Results: About 69% of the males and 70% of the females were found to be anaemic according to
the WHO criteria. There was no difference in the prevalence of anaemia between males and
females. Literacy and economic status were associated with the prevalence of anaemia among
the females, but not among the males (p<0.05). Anaemia was also more common among those
holding little or no land and among those having current Ascaris infestation (p<0.05).

Conclusion: Anaemia is highly prevalent in the rural communities of Bangladesh, which affects
both males and females equally. Studies should be undertaken to examine the cases of anaemia
in different age and sex groups to develop effective preventive and control measures.

Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh



Determinants of Nutritional Status of Pre-school Children in BRAC-eligible Households

Sabah Tarannum and SM Ziauddin Hyder

Objective: Assess the prevalence and determinants of nutritional status of children aged 6-59
months in the BRAC:-eligible households.

Methodology: The Nutritional Surveillance Project (NSP) of BRAC and the Helen Keller
International collects children’s anthropometric and corresponding household’s socioeconomic
data at an interval of every two months on a cohort of 100 village in 4 rural thanas. During each
round, 20 children from each village have been surveyed. The present analysis is based on
11,611 measurements of children aged 6-59 months collected during April 1994-December 1996.
Socioeconomic data were collected using a structured questionnaire, and weight and height data
were collected using Salter scale and wooden height board. The nutritional status was expressed
as stunting which was defined as height-for-age <90% of the NCHS median. BRAC eligibility was
defined as the households having land of <50 decimals, and one of the households members
sold manual labour at least 100 days in the last one year. Both bivariate and multivariate tools
were used for analyzing the data.

Results: The overall prevalence of stunting was 71% which was higher in males (67%) than
females (57% (p<0.01). The prevalence of stunting was highest (71%) among the 6-24-month
age group. The prevalence of stunting was associated with age, point prevalence of acute
respiratory infection and diarrhoea, vitamin A capsule coverage, type of latrine, sex of household
head, family size, mother’s literacy, occupation of main earner, BRAC membership, and per
capita monthly food expenditure (p<0.01). Multivariate analysis suggests that birth order, point
prevalence of diarrhoea, sex of household head, monthly food expenditure, occupation of main
earner, and loan received during last month are the significant predictors of stunting of the
children among the BRAC-eligible households (p<0.05).

Conclusion: Compared to the national average of 46%, a very high proportion of the children in
the BRAC eligible households are stunted. Nutritional considerations in monitoring and evaluation
of the ongoing poverty Alleviation programmes should be carefully incorporated to incorporated to
enhance their impact on nutritional status.

Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212



Infant Growth Patterns in the Slums of Dhaka in Relation to Birth Weight, Intrauterine
Growth Retardation, and Prematurity

SE Arifeen’, RE Black?, G Antelman1, and AH Baqui2

Objective: Describe the patterns of growth in body weight among infants till their first birthday,
especially with reference to birth weight, intrauterine growth retardation (IUGR), and prematurity.

Methodology: One thousand six hundred fifty-four infants, born in selected slum areas of Dhaka,
were enrolled at birth and followed longitudinally till they reached 12 months of age. Weights,
lengths, and baseline information of these infants were measured at enrollment. Anthropometric
measurements were taken again at 1, 3, 6, 9 and 12 months of age. Analysis was limited to
descriptive statistics based on means and proportions, and comparisons to growth references.

Results: The mean birth weight of the infants was 2,517 g, and 46.6% had low (<2,500 g) birth
weight (LBW). Sixty-nine percent were born with IUGR, and 17% were premature. Of the growth-
retarded newborns, birth weights of 63% of the infants were proportionate to their lengths
according to the ponderal index. This indicates that most IUGR infants were subjected to chronic
intrauterine undernourishment. The growth of the infants in the study sample was similar to that of
a pooled sample of breastfed infants from affluent countries, in that the study infants closely
tracked the -2 SD curve of the "reference" infants. The mean z-scores (based on the breastfed
reference) were very similar at birth and 12 months (-2.38 and -2.34) and only showed slight
improvements in the first 3 months (-1.72). Differences in weight at birth between infants grouped
according to birth weight, IUGR and/or prematurity status were retained throughout infancy.

Conclusion: The infant growth rate in this sample was similar to that observed amongst the
breastfed infants in developed countries. Catch-up growth was not seen, and weight at 12 months
was largely a function of weight at birth. The data suggest the need to focus on the improvement
of birth weight as the principal means for improving nutritional status of infants in this population.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh

2Department of International Health, The Johns Hopkins University School of Hygiene and Public
Health,

Baltimore, MD, USA



Knowledge, Attitude and Practice Patterns of Adolescent Girls

Zeba Mahmud and Sadia A Chowdhury

Objective: Understand dietary intake and health beliefs of adolescent girls.

Methodology: The study group comprised 360 randomly selected adolescent girls aged 11-18
years, attending the BRAC’s Non-formal Primary Education (NFPE) schools in Muktagacha thana
of Mymensingh district. A questionnaire was used for obtaining sociodemographic information
and information on knowledge, attitude, and practices regarding their normal diet and diet during
illness and menstruation.

Results: The mean age of the adolescent girls was 12+2 years. Ninety-seven percent of the girls
felt that they were taken care of and not considered a financial burden. The food intake patterns
showed that more than 70% of the girls ate rice 3 times a day. When the girls were asked
whether their food intake had increased with age, 78% reported that it increased in terms of
guantity, whereas 8% reported that it decreased with age. Data on the nutrition values of food
showed that only 59% of the girls could identify energy-containing foods, such as rice, flour, roti,
potatoes, and oil. Vegetables were identified as rich source of vitamins by 49%. During
menstruation, 32% reported avoiding specific foods, such as milk, sour food, fish, and eggs, and
31% reported decreased food intake during fever and indigestion. Rice was the food most likely
to be avoided during fever. Focus group discussions recorded that they learnt food avoidance
from the elders in the family.

Conclusion: Although the adolescent girls had a fairly positive perception of their well-being,
they were influenced by their families to be seltsacrificing regarding food intake. Therefore, any
intervention designed to bring about the behavioural change for better nutrition should include the
family members in the target audience.

Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh



Intervening Malnutrition in Rural Bangladesh: BRAC Experience

Sadia A. Chowdhury and Zeba Mahmud

Objective: Discuss the experience of BRAC in intervening malnutrition in rural Bangladesh.
BRAC operates a community-based, integrated health and nutrition service with the aim of
empowering the community with nutritional knowledge.

Methodology: The project in Muktagacha thana of Mymensingh district includes children aged
less than two years, adolescent girls, and pregnant/lactating women. One female community
health worker in each village (a) visits all households monthly to monitor health and provide
education, (b) conducts monthly nutrition and health education meetings, and (c) manages
growth-monitoring sessions for children aged less than two years to educate mothers and
identifies malnourished/faltering in weight children for the 90-day feeding demonstration which
provides 200 kcal/day. Pregnant women receive monthly antenatal care, education, and nutrition
assessment. Those with body mass index (BMI) of <18.5 receive a daily food supplement (800
kcal/day) and education at home through 6-month lactation. For adolescent girls of the BRAC
schools, the school curriculum added component on health and nutrition education, and monthly
monitoring of weight, height and mid-upper arm circumference (MUAC), and daily food
supplementation (600 calories/day).

Results: Of the approximately 8,000 children aged less than two years, 85% came to the growth-
monitoring sessions. On an average, 2,000 children enter the feeding programme each year.
There was no significant difference between the number of female and male children coming into
the supplementation. The age of the adolescent girls ranged from 10 to 18 years. The mean
weight, length, BMI, and MUAC was far below the 50th NCHS percentile. Even though the weight
gain of the pregnant women was slight, their children had a higher birth weight. Moreover, this

group had the greatest reduction in low birth weights, i.e. 36% between 1992 and 1994 compared
to women from other BRAC areas.

Conclusion: An integrated and intersectoral process with one intersectoral community worker
and intensive community participation addresses existing malnutrition, and the community learns
to take responsibility for and to correct malnutrition.

Bangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
Bangladesh



Mother’s Perception of Colour and Understanding of Growth Curve to Interpret Nutritional
Status of Children in Rural and Urban Bangladesh

S Mizan Siddiqi

Objective: Determine the mother’s perception of colour and understand the growth curve to
interpret the nutritional status of children.

Methodology: The study was conducted in two urban areas of Dhaka city and in one rural area
in southern Bangladesh during June-July 1993. In each site, 312 mothers with children aged 6-36
months were interviewed by the trained interviewers. The mothers were asked to indicate colours

and curves used in the growth cards to label weight gain, weight loss and static weight, and
healthy and malnourished child. Mothers were selected using the EPI cluster-sampling technique.

Results: Red, yellow, and green were the most preferred colours chosen by the mothers to
indicate weight gain, static weight, and weight loss respectively. Green was the most favoured
colour to label a malnourished child, whereas red was chosen for a healthy child. Most mothers
labelled upward curve for weight gain, horizontal curve for static weight, and downward curve for
weight loss. Similarly, downward and upward curves were chosen by a majority of the mothers to
label a malnourished and a healthy child respectively. A tendency toward bright colours (red and
yellow) for labelling a healthy child and darker colours (green and black) for a malnourished child
were observed in the study.

Conclusion: The findings of the study suggest that colour selection is culturally sensitive, and
should be taken into consideration before introducing any colour as a marker for some meaning.

Child Survival & Urban Immunization Project, Basic Support for Institutionalizing Child Survival

(BASIC),
House 1, Road 23, Gulshan 1, Dhaka 1212, Bangladesh



Perceptions of the Urban Poor Mothers about Small Babies: A Case Study in
Dhaka, Bangladesh

SM Siddigi, F Yasmin, and Iffat Shams

Objective: Explore perceptions about low-birth-weight babies among the urban poor mothers in
Dhaka City, Bangladesh.

Methodology: Focus-group discussions were held with 78 women in the slum and low-income
areas. Eight to ten women participated in each session.

Results: Less intake of food, vitamin deficiency, too-much-intake of rice, and evil spirit were
recognized as the causes of delivering small babies. Difficult-to-take care and nurse, respiratory
and gastrointestinal problems were recognized as the major problems by the respondents. The
relationship between malnutrition and low-birth-weight babies were also well recognized.
Frequent feeding, less intake of rice, intake of vegetables and fruit, cleanliness, rest, not-to-do
hard work during pregnancy and not-to-get cold were the preventive measures suggested by the
urban poor mothers.

Conclusion: Findings of the study can be used for designing an intervention on low birth weight.

Dhaka Urban Community Health Program, 5 Eskaton Garden, Dhaka 1000, Bangladesh



Nutritional Status of Children in the BRAC’s Urban Primary Schools

S Asiruddin®, Mamunur Rahman®, Sadia A Chowdhuryz, and AFM Igbal Kabir®

Objective: Assess the nutritional status of children in the BRAC primary schools in urban areas
and its relationship with the surrounding socioeconomic variables.

Methodology: A cross-sectional study on 220 students, selected randomly from 22 BRAC
primary schools in Dhaka city, was conducted from October 1996 to February 1997 under a
research programme of the JEXCA Community Hospital and was funded by the Essential
National Health Research, Bangladesh. Data were collected through a pre-tested partially close-
ended questionnaire. Anthropometric measurement was expressed in z-score of the NCHS
standard. Biochemical analysis for urinary iodine level was done in the International Centre for
Control of lodine Deficiency Disorders (ICCIDD) Lab, Institute of Nutrition and Food Science,
University of Dhaka, and the results were matched with other findings.

Results: Forty-two percent of the male and 58% of the female students were classified in three
age groups: 6-8 years (17.7%), 8-10 years (42.3%), and 10-12 years (40%). About thirty-two
percent of the children were found stunted and both wasted and stunted, and 8.19% of the
children were only wasted. There was a significant relationship of anaemia with angular stomatitis
(p=0.005), iliness (p=0.005), weight/age (p=0.04) and height/age (p=0.05). Considering -2SD as
the cut-off point, the incidence of acute malnutrition (Wt./Ht.) was the highest in the 6-8-years age
group, and chronic malnutrition (Ht./age) was the highest in the 10-12-year age group. Urine
iodine analysis showed only 17.7% children to be suffering from iodine deficiency disorders, while
10.85% of the household salt samples showed no iodine at all. Correlations of vitamin A
deficiency with illness and nutritional status were statistically significant. The school attendance of
the male students was slightly higher (92.68%) compared to that of the female students (91.48%).
Of the 5 city areas, 93.3% of the students in Narayangonj used tubewell water, 90% in Mogbazar
used safe latrine, 25% in Jatrabari lived in good houses, and 10% in Moghbazar were engaged in
different occupations. This finding will help BRAC’s Non-formal Primary Education formulate
appropriate socio-health interventions for the students and their families in those areas.

Conclusion: The nutritional status of children in the BRAC primary school in urban Dhaka was
found to be lower than the NCHS standard. Vitamin deficiency disorders of the students can be
corrected through promoting the school health programme.

LIEXCA Community Hospital, Mirpur, Dhaka, Bangladesh

zEssentiaI National Health Research, Bangladesh, Mohakhali, Dhaka 1212, Bangladesh
The World Bank, Paribagh, Dhaka 1000, Bangladesh



Bangladesh-Australia Child Health Project: A Child-to-Child and Child-to-Parent Approach
for Nutrition and Health Education

Masuda Akhtar’, KI Selim*, K Mahfuzul Huql, MK Majumderl, SK Royz, and M Fazlur Rahman®

Objective: Evaluate the Child-to-Child and Child-to-Parent approach for message
communication. This approach was used by the Bangladesh-Australia Child Health (BACH)
Project to disseminate health and nutrition education, with special emphasis on growth
monitoring, personal hygiene, oral rehydration therapy, and immunization through scouts and
guides.

Methodology: The approach was implemented in 25 Bangladeshi villages over a 6-year period
(1986-1992). Two hundred and thirty-nine Australian Rovers and Rangers (Scouts and Guides
aged 16-26 years) worked in 16 batches with 787 Bangladeshi counterparts. A joint evaluation
team, comprising the Bangladeshi and Australian members, visited each BACH village in March-
April 1994. The team also included one scientist from ICDDR,B. The team visited every
household of the project area to assess the nutrition and health status of children and the impact
of the project activities. The parents were interviewed, and each child aged less than five years
was measured and weighed.

Results: The growth of children as measured by height and weight showed that the vast majority
of the values fell within the 2 SD (standard deviation) of the mean. In respect of measuring the
nutritional status by mid-upper arm cicumference (MUAC), 8% of the male children and 13% of
the female children were found to be malnourished. The infant mortality rate was found below
30/thousand livebirths. The result also showed a significant coverage in immunization (95%), the
use of sanitary latrines, and other aspects of sanitation. Low-cost measures were taken for the
implementation of the programme. The Australian rovers and rangers came on their own
expenses. On an average, US$ 3,000 were spent for an average of 400 families in each village.
The immediate cost appeared one dollar per person.

Conclusion: The Child-to-Child and Child-to-Parent approach for health and nutrition education
was found to be attractive and effective. The programme was found to be sustainable, cost-
effective, and replicable without using any extra manpower. Behavioural changes in respect of
nutrition and health are possible through scouts and guides.

1Bangladesh Scouts, 70/1 Inner Circular Road, Kakrail, Dhaka 1217, Bangladesh

%International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Home-gardening Approach to Reduce Micronutrient Malnutrition of the
Rural Population in Bangladesh

M Eshaque Ali and MA Mannan

Objective: Evaluate the home-gardening approach for better intake of vegetables to reduce
current micronutrient malnutrition of the rural population in Bangladesh.

Methodology: Two thousand two hundred five participatory farm families (PFFs) were selected
from 35 rural areas of Bangladesh during the three-year project period. Every year, 735 PFF were
identified and organized into a group of 21 farmers headed by a Lead Farmer (LF). A benchmark
survey was conducted using a structured questionnaire. Six administrative units and six unit
officers were responsible for implementation, supervision, and monitoring of the activities of the
units. The PFFs were trained on production, processing and preservation of seasonal vegetables,
and also on health and other nutritional aspects. The family members were about 6, and the
homestead garden size was about 6m/6m. The inputs included seed, seedling, fertilizer, fencing
support, spade, and others, particularly educational materials. The yearly progress of production
and consumption of vegetables was recorded and analyzed using a computer software.

Results: The monthly PFF’s average production and consumption of vegetables in three
consecutive years were: 65 kg (SD 40) and 58 kg (SD 18), 73 kg (SD 66) and 62 kg (SD 16), and
63 kg (SD 19) and 61 kg (SD 23) respectively. The average daily vegetable availability at the
home level was about 347 g/person (national average is about 125-150 g), and on edible portion,
it was about 266 g/person. The PFF’s awareness was created through imparting health and
nutrition education. The training impact on vegetable processing was found to be 2.1 and 6.6
grade (of 10) respectively during pre- and post-training. The percent impact of seed and seedling
production by the PFF at the pre-project ending was 5.5 (SD 2) and 23.4 (SD 11), 4.6 (SD 1.5)
and 24.3 (SD 9.8), and 5.7 (SD 1) and 30.8 (SD 9) during 1st year groups, 2nd year groups, and
3rd year groups respectively. Qualitative assessment showed that some behavioural changes
were found among the PFFs.

Conclusion: The consumption of vegetables increased among the beneficiaries, even more than
that of the national level. This has an effect on deteriorating micronutrient deficiency syndrome
and on the reducing micronutrient malnutrition of the rural people. This increased consumption of
vegetables was due to awareness of better health and nutrition knowledge among the targeted
PFFs. These activities are being sustained in most project areas, and are recommended for
replication.

Bangladesh National Nutrition Council, 19/1, Rasulbagh, Mohakhali, Dhaka 1212, Bangladesh



Changes in Plasma Ceruloplasmin Activity in an Animal Model of Shigellosis

GH Rabbani*, M Moyenulz, and Y Kabir*

Objective: Evaluate changes in the ceruloplasmin activity in an animal model of shigellosis.

Methodology: The ceruloplasmin activity was estimated and compared with normal animal in a
rabbit model of shigellosis. Colonic infection was induced in adult rabbits by inoculating Shigella

flexneri 2a. Blood samples were obtained before and after infection from the 24 to 192-hour
experiment period for control and infected animal for measuring the ceruloplasmin activity.

Results: The preliminary results showed that the ceruloplasmin activity (mg/dl, mean£SE) in the
plasma was: 17.67+1.02 (control, n=12), 37.08+1.10 (24 hours infected, n=12), 42.04+0.99 (48

hours infected, n=7), 36.80+1.93 (72 hours infected, n=7), 33.11+1.70 (96 hours infected, n=6
hours), 13.88+1.86 (192 hours infected, n=7).

Conclusion: These preliminary data indicated that the serum concentration of the ceruloplasmin
activity was significantly elevated during infection of 24 and 48 hours due to shigellosis. However,
after 72-192 hours of infection, the ceruloplasmin activity in the plasma was progressively
decreased which may be due to the accumulation of copper in the liver and brain and ultimately
reached below the baseline values at 192 hours due to copper deficiency.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh

2Department of Biochemistry, University of Dhaka, Dhaka 1000, Bangladesh



Potential Invasive Properties of Vibrio cholerae 0139 Bengal in a
Rabbit Model: A Preliminary Study

AM Khan', MK Bhattacharyaz, GH Rabbani®, and GJ Fuchs®

Objective: Study the invasive properties of Vibrio cholerae 0139 Bengal.

Methodology: Adult New Zealand white rabbits were used. Closed intestinal loops of 10-cm
length, following appropriate surgical procedures, were constructed. Live cultures of V. cholerae
0139 (bacterial count: 109/mL) were inoculated in each loop. Two loops were constructed in the

small intestine of an additional rabbit. One loop was challenged with V. cholerae 0139, and the
other one (control) with bacteria-free culture medium.

Results: After 18 hours, inflammatory changes were noted in the gut wall mucosa of all rabbits.
Blood cultures revealed the growth of V. cholerae O139 in one animal, suggesting mucosal
invasion followed by bacteraemia. While the gut wall of the control loop showed no signs of
inflammation, there were definite signs of inflammation in that of the challenged one.

Conclusion: These preliminary observations indicate that some strains of V. cholerae 0139 may
have invasive properties in rabbits.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
2Dhaka 1000, Bangladesh

National Institute of Cholera and Enteric Disease, C.I.T. Road Scheme XM, Beliaghata Calcutta
700 010, India



Prevalence of Intestinal Parasites in the Healthy Adult and Adolescent Population in a
Rural Community

SM Ziauddin Hyderl, M Akram Hossain?, and Sadia A Chowdhuryl

Objective: Identify the magnitude of the problem of parasites among healthy adults and
adolescents in a rural population of Mymensingh district.

Methodology: Fulbaria thana of Mymensingh district was selected for the study. Eleven villages
around the Thana Health Complex (THC) were randomly selected. Thirty samples were collected
from each of the 11 villages. Houses were randomly selected. Thus, 330 individuals were
interviewed whose stool samples were collected and sent within 6 hours of collection to the

Department of Microbiology, Mymensingh Medical College for microscopic examination. Both
saline and iodine preparations were done for the samples.

Result: The overall parasitic prevalence was found to be 33.3%, of which 27.9% were among
males and 35.8% among females. The adults of the 18-35-years age group had the highest
prevalence (40%). Among the infested individuals, Ascaris lumbricoides has got the highest
prevalence of 88.3%, followed by Ankylostoma duodenale 4.5%, Strongyloides stercoralis being
the lowest 0.9%. Only 30% of the people who washed their hands with soap after defecation
suffered from parasitism as against 77% who did not use soap.

Conclusion: The prevalence of intestinal parasites, especially of Ascaris, is very high in the rural
communities of Bangladesh. Adequate focus should be given to improve sanitation through
information, education and motivation (IEM) to control the spread of intestinal parasites.
Importance of using soap to wash hands after defecation should also be popularized.

lBangladesh Rural Advancement Committee (BRAC), 75 Mohakhali C/A, Dhaka 1212,
2Bangladesh
Mymensingh Medical College, Mymensingh, Bangladesh



Women in Need: Pattern of STD Infection among Street-based Sex Workers of Dhaka City

Swarup Sarkar®, Ziya Uddin®, Yasmin Ahmed?, Nazrul Islam®, Sushena Reza',
Fazlul Karim®, and Maurice Bloem®

Objective: Assess the design, development and implementation of an HIV/AIDS and STD
intervention targeting the street-based sex workers in Dhaka city.

Methodology: Sex workers were recruited to act as guides during assessment. An extensive
ethnographic field observation was used for identifying the locations, and the capture-recapture
method was used for estimating the size of street-based female sex workers in the city.
Depending on the condom use, the sample size was determined, and 230 sex workers were
recruited from the street. The participants in the survey were provided with medical examination
by the qualified staff. Of the 230 women, 225 agreed to have clinical examination, as well as
endocervical swabs and blood samples taken for laboratory examination. Endocervical swabs for
gonorrhoea and blood samples were collected for VDRL tests and confidential and anonymous
HIV testing. Samples were simultaneously tested in the Institute of Postgraduate Medicine and
Research, Dhaka, and Bolton Sexual Health Center, UK. A cohort of samples was cultured in the
International Centre for Diarrhoeal Disease Research, Bangladesh.

Results: Eighty percent reported that they had vaginal discharge, and 40 percent had burning
sensation during urination. Thirty-nine percent reported that they had deep dyspareunia. Of the
81% women who had signs of reproductive tract infection, 69% had vaginal discharge, 62%
cervical discharge, and 55% both vaginal and cervical discharge. On laboratory examination,
TPHA and VDRL were found positive for 52% and 29% respectively. PCR-positive was 53% and
49% for gonorrhoea and chlamydia respectively. There was no positive case for HIV.

Conclusion: Given the prevalence of STD and high-risk behaviours among the street sex
workers, a vigorous HIV/AIDS and STD control intervention should be implemented quickly. The
nature and size of the target population calls for partnership between different organizations and
parties. Satellite and mobile clinics should be established to provide sex workers with outreach
services. Sex workers should be recruited and trained as peer educators to disseminate
messages and risk reduction materials and work toward creating peer pressure. The sex workers
should be provided with appropriate health information, including HIV/AIDS and STD prevention
information, education, and condoms.

lSHAKTI-Project, CARE-Bangladesh, House 60, Road 7/A, Dhanmondi R/A, Dhaka 1209,
Bangladesh

*Marie Stopes Clinic Society, Dhaka, Bangladesh

3Bangladesh AIDS Prevention and Control Programme, House 23, Road 27, Dhanmondi R/A,
Dhaka 1209, Bangladesh



Acute Transient Childhood Myositis Resembling Paralytic lliness: A Newly Discovered
Entity in Bangladesh

Md. Salim Shakur® and Md. Sultan Uddin®

Objective: Study the acute transient myositis in children.

Methodology: Ten children (M-6, F-4) aged 3-5 years (mean age 46 months) presented in
surgery, during January - July 1996 with sudden onset of significant pain and weakness of lower
limbs, with inability to walk (forcing them to become bed ridden), causing great concern to their
parents, all of whom were of higher socioeconomic class. All of the patients had muscle
tenderness, particularly of lower limb muscles (calves), but no neurological deficit was clinically
detected and none showed altered sensorium. Most patients did not walk due to apprehension of
enhancement of pain. Most of them had mild constitutional symptoms, including low-grade fever.
All patients were investigated for complete blood count, ESR, CRP, creatinine phosphokinase
(CPK), and 3 were investigated for blood culture and widal.

Results: All the patients showed sky-high CPK (2297 g/L+194g/L). All except one showed normal
ESR; all showed normal white blood cell count. All other investigations were negative. All patients
were treated conservatively at home with oral paracetamol, and three received antibiotics. All
patients recovered uneventfully within 10 days (mean 7 days) of iliness, with complete
disappearance of weakness, pain and tenderness of lower limbs, with CPK coming back to
normal level within 10 days in parallel with clinical recovery. The conditions showed sudden
significant pain and weakness of lower limbs causing complete inability to walk mimicking
paralytic illness to be transient reversible phenomena due to acute myositis. The raised serum
values were considered to be adequate confirmation of this, and rapid reversion to normal,
corresponded to clinical recovery. Although no virology study was done, review of literature
suggested viral aetiology, particularly influenza B virus, as the most likely aetiology of this
condition.

Conclusion: Sudden onset of severe pain and tenderness in lower limb muscles in children,
causing inability to walk may be due to acute myosities which is a transient reversible phenomena
and not a panicky condition like paralytic illness. Revised serum CPK should not be
misinterpritated as collagen disease or onset of heriditary myopathic illness.

1Bangladesh Institute of Child Health, Dhaka Shishu Hospital, Sher-e-Bangla Nagar, Dhaka 1207,
Bangladesh
’Dhaka Shishu Hospital



Acute Viral Hepatitis in Pregnancy

Rokeya Begum and Syeda Nurjahan Bhuiyan

Objective: Analyze the factors relating to the maternal and perinatal outcome of pregnancy with
viral hepatitis.

Methodology: A prospective study was carried out during January-November 1997 in the
Department of Obstetrics and Gynaecology, Chittagong Medical College Hospital. This study
includes all pregnant women in any gestational age with the presence of a clinical syndrome of
acute viral hepatitis with or without complications. The cases suggestive of chronic liver disease
were excluded. Data were recorded on predesigned protocol, including the well- known
prognostic variables. All investigations available in the setup were done. Daily clinical follow-up
consisted of recording of maternal and foetal well-being as well as looking for new complications.
Patients were followed till discharge/death. Survivors were tested by USG for foetal well-being.

Results: The majority (70.5%) of women were aged ranging from 25 to 35 years. Fourteen
(82.3%) of them were multiparous. Forty percent of the pregnant women had only one time
antenatal visit and rest had no antenatal check-up. Ten (58.8%) cases came from urban areas.
Jaundice was detected in 15 women (88.2%) in 3rd trimester of pregnancy. Eighty-eight percent
of the women were admitted to hospital within two weeks of detection of jaundice. Five (29.4%)
cases had hepatic failure at the time of admission. It has been seen that prothrombin time over 20
seconds above control, bilirubin level more than 20 mg/dl, and serum transaminase level above
1000 IU/L were associated with high mortality. As no specific treatment exists for viral hepatitis,
patients were managed by supportive treatment only. Of the 17 caes in in this series, 13 (76.4%)
were died. Eleven cases (84.6%) died due to hepatic failure and 2 cases died due to PPH. The
majority of foetuses (76.4%) were stillborn and rest had normal babies. It has been observed that,
during the rainy season, 76% of the cases were admitted and had high mortality. The important
risk factors associated with poor outcome were third timester of pregnancy, fulminating hepatic
failure, deep jaundice, prolong thrombin time, on set of labour and any obstetrical complication.

Conclusion: Viral hepatitis in pregnancy is devastating specially in last trimester and is an
important cause of maternal death in Bangladesh. Presence of complications and associated risk
factors carried almost 100% mortality. Prevention of enteral modes of transmission of viral
hepatitis is essential for pregnant women in Bangladesh.

Chittagong Medical College and Hospital, Chittagong, Bangladesh



Parasites in Healthy City Dwellers

MA Samad Talukder

Objective: Investigate faecal parasites in healthy Bangladeshi people who normally reside in
Dhaka city.

Methodology: Direct microscopic examination of wet film of faeces in normal saline and Lugol’'s
iodine on microscopic slide with cover slip was done without floatation or concentration method
as the subjects were healthy adult population for routine medical check-up.

Results: Of the two hundred seventy-eight patients, including four women, submitted their stool
specimens for examination, 71 (25.54 %) had 80 parasites. None of the subjects had any
complaints. A single infection was present in 63 subjects (88.73%), double infection in 7 (9.89%),
and treble infection in 1 (1.41%). The parasites isolated were Ascaris lumbricoides (including one
larva, 51.25%), Trichuris trichiura 14 (17.5%), cysts of Giardia lamblia 12 (15%), cysts of
Entamoeba histolytica 7 (9.89%), Ancylostoma duodenale, 3 (3.75%), Trichomonas hominis 2
(2.5%), and Fasciolopsis buski 1 (1.25%).

Conclusion: The prevalence of faecal parasites in healthy city dwellers was 25.54%, and just
over 50% were A. lumbricoides. It was found that even healthy asymptomatic people (having no
complaints) harbour parasites in endemic areas where warm climate may help the development
of ova to infective form and infect even the healthy population.

Gonoshasthaya Vaccine Research and Diagnostic Laboratory, Savar, and Institute of Health

Sciences,
Nayarhat, Savar, Dhaka 1350, Bangladesh



Seroprevalence of Syphilis, Hepatitis B, and HIV Infections

AKM Shariful Islam®, Osul Ahmed Chowdhuryl, M Shibbir Ahmed", and Ahmed Kabir Chowdhury2

Objective: Determine seroprevalence of syphilis, hepatitis B, and HIV infections among patients
with sexually transmitted disease (STD)/sexual health problems (SHP).

Methodology: A sequential cross-sectional study was done at the Skin and VD outdoor of the
Sylhet M.A.G. Osmani Medical College Hospital during September 1996-August 1997.
Sociodemographic information and data on clinical diagnoses, age of first sexual experience,
number of sexual partners, casual relations, and sexual practices were collected confidentially by
one of the researchers in a purposively designed pre-tested questionnaire after personal
interview and clinical examination of the randomly selected patients (n=468) who gave verbal
consent to participate in the study. Blood samples of these patients were collected and tested at
the Microbiology Department of the College by the commercially available Kits.

Results: Of the 468 patients tested, 460 were male and 8 were female. The mean age of the
patients was 24.2 years with a range 9-46 years. Of these, 358 (76.5%) were unmarried, 109
(23.3%) married, and 1 (0.2%) widowed. In total, 44 (9.4%), 34 (7.3%) and 79 (16.9%) were
reactive/positive in VDRL, TPHA and HBsAg tests respectively. Of the 44 VDRL-reactive cases,
34 (77.3%) were confirmed to be syphilis by the TPHA test. The overall seroprevalence for
syphilis and hepatitis B was 7.3% and 16.9% respectively. No HIV antibody was detected in any
patient. The major diagnoses were 163 (34.8%) genital ulcerative diseases (GUD), 245 (52.4%)
genital discharge diseases (GDD), and 60 (12.8%) sexual health problems (SHP). VDRL, TPHA,
and HBsAg tests were reactive/positive in 22.7%, 19.1%, and 14.7% cases in GUD compared to
2.5%, 1.2%, and 18.4% cases in GDD respectively. Only 1.7% VDRL and 16.7% HBsAg tests
were reactive/positive in the SHP patients. These differences were statistically significant.

Conclusion: Seroprevalence of syphilis was more confirmed in GUDs than in GDDs, whereas
the seroprevalence of hepatitis B was more confirmed in GDDs than in GUDs. Besides,
reactive/positive results of these tests were significantly higher in the STD patients than in the
SHP patients. Because of these high rates of STDs and great potential for the spread of HIV
infection, surveillance of STD patients should receive priority for the control and management of
STDs in Bangladesh.

'Sylhet M.A.G. Osmani Medical College, Sylhet, Bangladesh
2Shahjalal University of Science and Technology, Sylhet, Bangladesh



Plasmid Fingerprinting for the Investigation of Inter-household Spread of
Multiresistant Faecal Bacteria in Rural Bangladesh

Kazi Selim Anwar" and Paul Shears®

Objective: Determine the household spread and epidemiology of multiple drug-resistant (MDR)
faecal coliform bacteria from human and environmental sources employing plasmid fingerprinting.

Methodology: Thirty-three water specimens of kolshi (storage pot), 13 tubewell and 71 faecal
samples were collected from 17 randomly selected households of two villages of Rajbari.
Lactose-fermenting coliforms (LFC) were cultured, and MDR strains, after antibiogram (Stokes,
1972), were subjected for in vitro conjugation. Plasmid from donor LFCs and their
transconjugants were extracted following the method of Boirnboim and Doly. Restriction
endonuclease (REA) fragments were generated by digesting the large 98 Mda transconjugant
plasmid using Hindlll. Dendrogram was also employed to compare its findings with the
conventional (manual) plotting method.

Results: Ninety-four percent of the faecal samples, 21 of the 33 kolshi, and only two of the
tubewell samples were contaminated with LFC. Overall, 78% of the isolates were resistant to
more than 3 antibacterials; R-pattern ‘RRRSS’ genes [(resistant to tetracycline (Tc), ampicillin
(Am), and trimethoprim (Tm), and sensitive to chloramphenicol and nalidixic acid (Na)] were the
commonest and prevalent in all types of samples and from almost every household. Conjugation
experiment showed a complete transfer of ‘RRRSS’ genes which were carried most commonly by
a large 98-Mda plasmid, although not all of these were genetically identical as revealed by REA.
However, similar or different plasmid/transconjugant/REA profiles were observed in the same or
different households or baris (cluster of households) of both the study areas.

Conclusion: It was evident that a wide range of MDR LFCs (as a marker of Enterobacteriaceae)
was circulating in both the villages, within the households and among different baris. Water from
kolshi, but not from tubewell, played a vital role in the household spread of these bacteria.

!Institute of Public Health, Mohakhali, Dhaka 1212, Bangladesh
“Centre of Tropical Medical Microbiology, Duncan Bldng (8th floor), Liverpool University, L3 5QA,
England, UK



Efficacy of Erythromycin, Ampicillin, and Tetracycline in the Treatment of
Cholera in Children

SK Roy, A Islam, R Ali, E Islam, RA Khan, SH Ara, NM Saifuddin, and GJ Fuchs

Objectives: Compare the clinical outcome(s) of treatment of cholera in children with ampicillin,
erythromycin, and tetracycline.

Methodology: In a double-blind randomized 4-cell trial, 184 children aged 1-5 years whose
weight-for-age was more than 80% of the NCHS standard were given either tetracycline,
erythromycin, ampicillin, or placebo for 3 days (the dosage suggested by the World Health
Organization) in a diarrhoeal disease hospital in Dhaka. Selection criteria included diarrhoea of
less than 48 hours duration, signs of some or severe dehydration, a dark-field stool microscopy
demonstrating the presence of Vibrio cholerae and baseline purging rate more than 4 mL.kg/h
(over 6 hours).

Results: After three days of antibiotic treatment, the mean+SEM stool output was significantly
reduced in each of the three groups who received antibiotics compared to the placebo group. The
mean duration of recovery was 66% longer in the placebo group (p=0.000), 25% in the ampicillin
group (p=0.017), and 9% in the erythromycin group (p=0.37) compared to the tetracycline group.
The clinical recovery rate by 96 hours was 75% (p=0.001) in the placebo group, 91.3% in the
ampicillin group (p=0.16), and 95.7% in the erythromycin group (p=0.04) compared to the
tetracycline group. The stool output in mL.kg.body weight was: 318450, 335+30, 323125, and
498+37 respectively in tetracycline, ampicillin, erythromycin, and placebo groups.

Conclusion: The results of the study indicate that the clinical efficacy of tetracycline, ampicillin,
and erythromycin in the treatment of cholera in children was comparable. It is recommended that,
where test for V. cholerae is positive to ampicillin, it can be used as an effective alternative
antibiotic for the treatment of cholera and acute respiratory tract infections.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Desire for Children and Subsequent Abortion in Matlab, Bangladesh

Abdur Razzaque, Kapil Ahmed, Nurul Alam, and Jeroen van Ginneken

Objective: Investigate the desire for children and subsequent abortion in the MCH-FP and
comparison areas of Matlab, Bangladesh.

Methodology: Data of the in-depth survey 1984, KAP survey 1990, and the Demographic
Surveillance System (1984-1994) were used.

Results: During 1984-1994, the incidence of abortion increased substantially in both comparison
and intervention areas, and such increase was due to those who wanted no more children. After
controlling for all the variables in the logistic regression, the probability of subsequent abortion
was higher among those who wanted no more children than those who wanted more in both
MCH-FP (5.2 times) and comparison (8.9 times) areas. The incidence of abortion was lower in
the MCH-FP area than that in the comparison area and was lower among the illiterates, users of
contraception, and the Muslims in both the areas compared to the educated, non-users of
contraception, and the Hindus.

Conclusion: The findings of the study suggest that there is a need to improve the quality of
family planning services, particularly for those who want no more children to reduce abortion and
abortion-related deaths.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Implementation of the Essential Services Package through Standardized Service
Delivery Protocols

Selina Amin®, Cristobal Tufién®, SE Arifeen’, AH Baquil, Rasheda Khanam?, and Samina Manaf*

Objective: Evaluate the range and quality of services delivered from the urban primary-care
clinics through the adaptation and implementation of appropriate and practical service delivery
protocols.

Methodology: The study was on a quasi-experimental design. Based on the national priorities,
epidemiological data, implementation feasibility, and client preferences, eight components of
essential services were identified. The existing national and international guidelines and protocols
were reviewed and adapted. Providers from three clinics of an NGO and three government
dispensaries (GOD) were trained on the newly-adapted protocols. These clinics were monitored
by a physician regularly. For comparison, the activities of the clinic staff at the two non-
intervention NGO sites and two non-intervention government sites were also monitored. A mid-
term evaluation, conducted after a year of implementation, was based on the data from the pre-
and post-training knowledge tests, structured observations of provider-client interactions, analysis
of the clinic records, and interviews with providers and with clients.

Results: The results of the evaluation indicated that the intervention markedly improved the
diagnostic and treatment practices of the service providers. There were marked improvements in
the prescription patterns, with a reduced misuse of antibiotics for the management of diarrhoea,
acute respiratory infection (ARI), and reproductive tract infection along the lines suggested by the
protocols. After the introduction of the protocols, inappropriate use of metronidazole was reduced
from 86% to 31% in diarrhoea cases, and inappropriate use of antihistamine was reduced from
77% to 18% in ARI cases. These changes were not observed or were less pronounced in the
comparison clinics. However, the providers stated that the protocols were easy to follow, but had
increased the waiting time at the clinics.

Conclusion: The practice of following standard protocols improves the quality of services.
However, the comments of the providers need to be analyzed further. Complementary subsystem
interventions (quality of the physical facility, logistics, information and management support
system) are needed to implement the protocols fully.

!International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh
2UNICEF, House 73, Road 5A, Dhanmondi R/A, Dhaka, Bangladesh



Use of Antenatal Care in an Urban Area of Dhaka City

Quamrun Nahar

Objective: Describe the types, patterns and use of antenatal care (ANC) in an urban area of
Dhaka city.

Methodology: A community-based study of antenatal care-seeking behaviour was conducted
during February-June 1996. A sample of 200 women who were pregnant for at least six months
was identified from an ongoing health and demographic surveillance system set up in Zone 3 of
the Dhaka city. A pre-tested structured questionnaire was used for collecting information on the
sociodemographic characteristics, reproductive history, and the ANC use patterns. In-depth
interviews were also conducted among a subsample (n=16) of these women to understand the
process of seeking ANC.

Results: Most study women (88%) received some form of ANC. However, about a quarter
received only tetanus immunization (TT), and less than 10% received all the necessary elements
of ANC as recommended by the Government of Bangladesh. In addition, half of the women made
only one or two visits, and only one-third made the first visit during their first trimester. A diverse
variety of health-care provi ders was used by the study women. While most women obtained ANC
from modern providers, about a quarter used traditional providers, either alone or as an adjunct to
the care given by modern providers. Factors affecting the use of ANC suggest that the women
who were more educated had fewer children, and whose husbands had more schooling and who
had higher monthly income were more likely to use ANC (p<0.05). Women’s ANC-seeking
behaviour seems to follow a four-stage process: recognition of the importance of ANC, stance to
seek ANC, selection of a provider, and finally, seeking ANC.

Conclusion: Although the findings of the study reveal that the TT coverage among the pregnant
women was high in urban Dhaka, other ANC services were very weak. The results of the study
also suggest that there is still ample room for improvement in the delivery and organization of
antenatal care, particularly in the process of client-provider interaction.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Incorporation of Checklists in Clinic Information System Supports the Delivery of
Quality Essential Health Services

SM Tariq Azim*, Sangeeta Mookherjiz, and AH Baqui1

Objective: Assess the impact of introducing a revised clinic information system on the quality of
essential health services provided at the urban NGO clinics.

Methodology: A card-based client-oriented information system for the urban primary -level NGO
clinics was developed that incorporated screening checklists on key elements of a number of
essential services. Thus, there were checklists on screening for family planning methods,
antenatal and postnatal check-up, assessment of reproductive tract infection cases, and
assessment of children with diarrhoeal disease and acute respiratory tract infections. The system
was tested in 1996 at the two primary-level clinics of a non-governmental organization (NGO) in
Dhaka city. The study was quasi-experimental with another two urban primary-level clinics where
service records were kept in registers, serving as comparison. Data for evaluation were collected
through independent observations and review of the clinic cards.

Results: In the intervention clinics, in nearly 85% of the new clients seeking injectable
contraceptives, the paramedics carried out the minimum required screening. Almost all (98%) of
the pregnant women were screened as per the organization’s guidelines, and important physical
examinations were done in about 69% of the cases. In the comparison clinics, none of the clients
who came either for injectable contraceptives or for antenatal check-up received the full range of
screening procedures. Before the introduction of the protocol for syndromic diagnosis of RTI
cases in the intervention clinics and after the training on the protocol, the diagnosis made by the
paramedics was based mostly on the amount of vaginal discharge and the condition of cervix.
With the introduction of checklist on RTI, in about 92% of the cases with vaginal discharge,
syndromic diagnosis was made according to the protocol, based primarily on the characteristics
of vaginal discharge and the partner's symptoms.

Conclusion: Incorporating checklists in a client-oriented routine record-keeping system assisted
service providers to follow assessment protocols according to the organizational standards.

!International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,

2Dhaka 1000, Bangladesh
The Johns Hopkins University, USA



Reducing Drug Costs through Rationalization of Diarrhoea and
ARI Case Management in Urban Areas

Zahidul Quayyum, Selina Amin, AH Baqui, and Samina Manaf

Objective: Examine the possibility of reducing the drug costs through rationalization of diarrhoea
and acute respiratory infection (ARI) case management in urban areas.

Methodology: Based on the WHO guidelines, protocols were adapted for the management of
diarrhoeal diseases and ARI cases at the primary healthcare (PHC) level. Service providers at
three selected clinics of the Concerned Women for Family Planning in urban Dhaka were trained
on the protocols. The diagnosis and treatment patterns for diarrhoeal diseases and ARI cases
before and after the introduction of standardized procedures were examined. Such information
was collected from the clinic registers for six months before and six months after the introduction
of the protocols. The drugs that were dispensed by the providers for the treatment were costed,
and the drug cost per client for the treatment was estimated in two different situations, i.e.
treatment with and without the use of standard protocols. These were then compared to
determine whether the cost per client decreased after the protocols were introduced.

Results: The diagnosis pattern changed both in the case of diarrhoeal diseases and ARI cases.
Before the introduction of the protocols, 50% of the patients with diarrhoeal diseases were
inappropriately diagnosed. This had implication on the treatment procedures. Following
introduction of the protocols, the use of oral rehydration solutions (ORS) increased, and
metronidazole was not used for treating the diarrhoea cases. Similarly, cotrimaxazole was
appropriately used for treating dysentery. The drug cost of treating diarrhoeal diseases declined
by Tk 1.96 (12%) per client after introduction of the protocol. For the ARI cases, the drug cost
was reduced by Tk 11.9 (53%) per client. This has helped reduce the total drug cost for diarrhoea
and ARI cases by about 32%, saving Tk 1,688 for the clinics in the six-month period.

Conclusion: Inappropriate diagnosis and treatment pattern increase the cost of services for the
providers. The use of standard protocols may help reduce the drug cost for treating cases of ARI
and diarrhoeal diseases.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Factors Contributing to Low Immunization Coverage among
Urban Slum Children in Bangladesh

Jahanara Khatun

Objective: Describe the extent of immunization coverage in the urban slum of Zone 3 of the
Dhaka City Corporation, and identify the factors contributing to the low immunization coverage.

Methodology: Childhood immunization coverage and socioeconomic data were collected from
651 women who had a child aged 12-23 months from the Urban Panel Survey (UPS) of the
Urban MCH-FP Extension Project of ICDDR,B. Thirteen immunization service providers were
interviewed, and 33 children were observed when obtaining their vaccination. Bivariate analysis
was done to identify the association between the low immunization coverage and the
sociodemographic characteristics.

Results: The results of the study showed that the complete immunization coverage of the
children aged 12-23 months in the study area was 60.2%. However, in the slum area, the
immunization coverage was 48%, whereas in the non-slum cluster, it was 67%. The drop-out rate
in the slum cluster from DPT1 to DPT3 was also higher than that in the non-slum cluster (21.7%
vs. 9.3%). The characteristics of the urban slum children who completed their immunization
series were strongly associated with the following variables: maternal education, maternal
employment, family income, father’s occupation, household possessions, and the number of
living children. Provision-related factors that influence the low immunization coverage in urban
slums were: inadequate location and timing of clinics, improper supervision, lack of referral,
missed opportunities for vaccination, and lack of coordination among different service provider
organizations.

Conclusion: The immunization coverage should be improved through strengthening routine
immunization services and increasing the integration and coordination among the service
providers. The Expanded Programme on Immunization (EPI) should develop a "Slum Strategy" to
ensure that high-risk slum children are vaccinated properly. The EPI services should also be
linked with development organizations to improve the overall health status of the slum dwellers.
Further, health system research is needed to identify operational problems of EPI.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Maternal Morbidity in Rural Bangladesh: Where Do Women Go for Care?

Parveen A Khanum, Shameem Ahmed, Ariful Islam, and Sadia D Parveen

Objective: Assess the complications experienced and subsequent care-seeking behaviour of
rural women and their knowledge about the complications of pregnancy and childbirth.

Methodology: A structured questionnaire was used for interviewing 2,105 rural Bangladeshi
women who delivered within one year of the survey. They were interviewed in their homes
between May and August 1996. In this study, maternal morbidity refers to any compilations
reported by women during their last pregnancy, delivery and/or within 42 days after delivery.

Results: Obstetric complications were experienced by 66% of the women, and commonest
among these were prolonged labour, fever, bleeding, and oedema. The older and higher parity
women, and those with less education, were more likely to develop complications, and stillbirths
were four times higher among those with complications. Among all the women who had
complications, 41% consulted village practitioners, 18% went to homeopaths, and 6% went to
traditional healers. Thirty-seven percent of the women went to nobody. Husbands were the
principal decision-makers for consultation with service providers. Use of institutional facilities
and/or trained providers was positively associated with women’s education, parity, their
knowledge of obstetric complications and average monthly family expenditure. Women’s
knowledge about complications of pregnancy and childbirth was limited. Most women knew about
prolonged labour and malpresentation, but \ery few knew about bleeding, retained placenta, and
convulsion. A majority knew nothing about postpartum complications. Thirty-seven percent of the
women received antenatal care from medically trained personnel, like paramedic, and doctors.
Ninety-two percent of all the deliveries took place at home, and only 7% of the complicated cases
delivered at the health facility. Eighty-nine percent of the women had a livebirths, nearly 3% had
stillbirths and rest had either induced or spontaneous abortion as the outcome of their last
pregnancy.

Conclusion: Very few women in rural Bangladesh know about the common complications of
pregnancy and childbirth, and most do not seek medical help for these. Also, use of government
health facilities for the management of obstetric complications is poor. Therefore, efforts need to
be strengthened for raising community awareness emphasizing on the importance of seeking
medical help for obstetric emergencies. As an effort toward this the Operations Research Project
of ICDDR,B has designed an intervention on emergency obstetric care at the thana level.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Neonatal Morbidity and Care-seeking Behaviour in Two Rural Areas of Bangladesh

Shameem Ahmed, Farzana Sobhan, and Ariful Islam

Objective: Assess the pattern of neonatal morbidity and subsequent care-seeking behaviour in
rural Bangladesh.

Methodology: Data were collected from 3,030 women who had livebirths between May 1995 and
February 1997 in two rural subdistricts—Abhoynagar and Mirsarai—the field sites of the
Operations Research Project of ICDDR,B. The women were interviewed in their homes using a

semi-structured questionnaire. Bivariate analysis was done to assess the relationship between
the different variables.

Results: More than two-thirds of the neonates were reported to have problems. The most
common complaint was fever (40%), followed by respiratory distress (25%). Complications during
pregnancy were found to be associated with increased neonatal morbidity (p<0.001). About 42%
of the women did not seek help from any health service providers when their newborns had
problems. Significant sex differential was observed among the male and female neonates for
whom services were sought (p<0.001). In majority of the cases (48%), village doctors were
consulted, followed by homeopaths in Mirsarai, whereas in Abhoynagar, the opposite trend was
seen. Only a negligible percentage attended the government facilities, like Satellite Clinic, Health
and Family Welfare Centre, and Thana Health Complex. However, 30% of the mothers consulted
private practitioners. It was found that health care-seeking behaviour was associated with
mothers’ education (p<0.01).

Conclusion: The government facilities for neonatal care are under-used, and efforts should be
made to raise awareness among mothers regarding this. Steps to reduce maternal morbidity by
raising awareness of complications during pregnancy may result in decreased neonatal morbidity.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Perceptions and Involvement of Members of Zonal Health and Family Planning
Coordination Committees of Dhaka City Corporation

J Uddin, MA Bhuiyan, SU Alamgir, and Cristobal Tufién

Objective: Assess the perception and involvement of members of the zonal health and family
planning coordination committees formed by the Dhaka City Corporation.

Methodology: The Dhaka City Corporation formed zonal health and family planning coordination
committees in all 10 zones of the city to link all the local service providers and to establish a
mechanism for local-level planning to ensure the effective use of the available local resources
through minimizing gaps and overlaps in the health and family planning service delivery system.
Of the 181 registered members of the zonal committees, 126 were selected for interview using
guota sampling methodology. Data were collected through individual interviews using a structured
guestionnaire with both open- and close-ended questions. Data were also collected by field
observations on the activities of the committees. Secondary data from the minutes of meetings,
work plans, and registers were also analyzed. Data were processed and analyzed using the EPI
Info statistical software package.

Results: Over 70% of the respondents could mention the most important purpose of formation of
the zonal committees, i.e. the zonal committee is intended to strengthen promotional activities,
establish coordination among the government and non-governmental organizations, and establish
a regular exchange of service statistics and information on health services at the zone level. The
main health problems perceived by the respondents were lack of safe drinking water and
sanitation facilities, unplanned growth of slums, improper garbage cleaning and drainage system,
mosquitoes, and environmental pollution. About 67% of the scheduled zonal committee meetings
were held, and on an average, 62% of the members attended the meetings. It revealed from the
study that the committees contributed in coordinating implementation of national measles and
neonatal tetanus campaign and National Immunization Day at the local level. Important activities
were initiated and were partially implemented. These include reorganization of service-delivery
points to bring services close to the slum dwellers and minimizing gaps and overlaps, installation
of incinerators for clinical waste disposal, and formation of the ward committees.

Conclusion: The zonal committee was found to be an effective forum for mobilizing support from
service providers and community leaders in planning and coordinating delivery of urban health
services.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Improving Aailability of and Access to an Essential Health Services Package in
Urban Dhaka, Bangladesh

SU Alamgir, Cristobal Tufién, SE Arifeen, AH Baqui, MA Bhuiyan, and J Uddin

Objective: Improve access to and the availability of essential health services, and also improve
the use of individual clinics and overall use at the zone level by reorganizing the government and
non-governmental organization (NGO) facilities. The urban primary healthcare (PHC) facilities are
managed by multiple organizations, i.e. two directorates of the Government; NGOs; Dhaka City
Corporation; Ministry of Local Government, Rural Development and Cooperatives; and the for-
profit commercial sector. In the government and NGO facilities, clients rarely obtain a
combination of essential services. The distribution of these facilities is not optimal and results in
some areas with "excess" of facilities often providing similar services while other areas are
underserved, resulting in less access to service, creation of missed opportunities, and increase in
cost of service provision and use.

Methodology: The Urban Extension Project (UEP) of ICDDR,B implemented an intervention in
two zones of the Dhaka City Corporation (DCC). The UEP developed a methodology as a part of
this intervention for reorganizing the government and NGO facilities in the two zones. The
methodology was based on the locally available data (inventory, mapping, service use) and
participatory workshops involving managers and decision-makers of the government and NGO
facilities. The workshop for Zone 3 was held in August 1996 and that of Zone 8 in November
1996. The workshops resulted in specific ward-wise redistribution plans which had four elements:
(1) relocation of certain facilities, (2) bringing facilities and/or services preferably under one roof,
(3) expansion of the range of services, and (4) improving referral among the neighbouring
facilities. A mid-term evaluation was recently conducted.

Results: The findings of the evaluation indicate that reorganization is possible using a
participatory planning methodology. Six of the 14 specific recommendations for changes have
already been implemented in Zone 3, whereas 7 of the 14 specific recommendations have so far
been implemented in Zone 8. Improvement in service use was also observed, which indicates the
possibility of improving the use of facilities at the clinic and the zone level after the reorganization
of facilities.

Conclusion: Redistribution plans of the PHC facilities based on the intervention methodology
can significantly reduce inadequacies, gaps and overlaps of essential services, and improve
access to and the availability of essential services in the urban areas.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Health Promotion Campaigns and Urban Women in Bangladesh

Cristobal Tufién, Md. Abdul Quaiyum, Nazma Begum, and Selina Amin

Objective: Assess differences in awareness about ongoing health promotion campaigns among
urban women.

Methodology: Sociodemographic information and data on awareness of recent health promotion
campaigns were collected from respondents in the stratified multistage cluster sample of
households from the Panel Survey based on the population in the Bakshi Bazar, Lalbagh and
Rayer Bazar areas of Dhaka city. Samples of 525 and 2,636 women with children aged less than
five years were interviewed in slum and non-slum areas after the National Immunisation Days
(NIDs) in June 1995 and in June 1996 respectively. Subsequently in March 1997, a random
sample of 601 women from the same panel was interviewed after the launching of a national
campaign to promote the use of MCH-FP clinic.

Results: Over 60% knowledge of the slum women, in contrast to only 23% of the non-slum
women, said that they had never seen or heard about the logo of the clinic promotion campaign
at that stage. There were also significant differences among the slum and non-slum women in
terms of their awareness of the national immunization day campaign. While 44% of the women in
the non-slum areas linked the NID campaigns with polio prevention and erradication, only 25%
made this link in the slum areas. Nearly 90% of those who were aware of the clinic promotion
campaign had acquired this information from TV. In contrast, less than a third of the slum
dwellers had heard about NIDs from TV messages. The main source of information about NIDs
among slum dwellers are clinic outreach staff delivering domiciliary services, friends, relatives,
and neighbours.

Conclusion: The majority of the women interviewed were aware of both campaigns. The most
established immunization campaigns were better known by both slum and non-slum dwellers. As
expected, the proportion of women who knew about the clinic promotion campaigns was greater
in the non-slum areas. Nevertheless, most slum and non-slum dwellers mentioned TV as their
source of information about the clinic promotion campaign. The findings suggest links between
awareness and access to TV. The more mature immunisation campaigns revealed contrasting
findings about the sources of information of the slum and non-slum women. Although television
was the most frequent source of information mentioned by all respondents, there were significant
differences among the slum and non-slum dwellers. The findings suggest the use of combined
channels of communication in health promotion campaigns to reach slum women.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Accessible STD Care for Street-based Sex Workers of Dhaka City: Potentials and
Experience of Partnership

Swarup Sarkar®, Yasmin Ahmed?, Ziya Uddin®, Sushena Reza', Enamul Haquel,
Fazlul Karim®, and Maurice Bloem®

Objective: Examine the effectiveness of the partnership between the SHAKTI-Project, CARE -
Bangladesh, and the Marie Stopes Clinic Society (MSCS) in providing reproductive healthcare,
including care for sexually transmitted diseases (STD) to street-based sex workers of Dhaka city
through satellite clinics.

Methodology: The MSCS and the SHAKTI-Project agreed that the SHAKTI would undertake the
outreach activity for the street-based sex workers, while the MSCS would provide necessary
clinical services. Four satellite clinics were planned jointly. SHAKTI will provide space in their
storefront, furniture, and fixtures. The sex workers’ peer educator of SHAKTI will refer the
suspected cases to the satellite clinic. The MSCS will provide staff and drugs at a subsidized
cost. Preliminary data collected from three satellite clinics have been examined. The mandate of
the two projects was examined. In-depth interviews and focus-group discussions were held with
beneficiaries as well as the members of the staff of both the projects. Analysis of data is in
progress.

Results: The preliminary information and observations showed that a transparent partnership
worked toward the avoidance of duplicate use of resources, and facilitated the use of one’s area
of expertise and a faster implementation of activities. In addition, it helped create a congenial
environment between the two projects, and stimulated the formation of broader teams in the field
of STD/AIDS prevention.

Conclusion: For faster and economic implementation of activities, different organizations can
work together to reduce duplication of work, avoid the wastage of resources, and strengthen the
ultimate coordination between different organizations working in the same field.

1SHAKTI-Project, CARE-Bangladesh, House 60, Road 7/A, Dhanmondi R/A, Dhaka 1209,
2Bangladesh
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An Assessment of Risk Perceptions of STD/HIV/AIDS and Presence of
Risk Behaviours among Street-based Sex Workers in Dhaka City

Swarup Sarkar, Ziya Uddinl, Nazrul Islam?, Sushena Reza', Enamul Haquel,
Fazlul Karim®, and Maurice Bloem®

Objective: Assess the risk of behaviour and perception of risk regarding STD/HIV/AIDS by the
street-based sex workers in the Dhaka city.

Methodology: Sex workers were recruited to assist in accessing to other street-based sex
workers, identifying their locations, estimating their size and to act as guides. A capture-recapture
technique was used for estimating the size of street-based sex workers. Of the 15 thanas of
Dhaka city, 13 were selected. Both qualitative and quantitative methods were used as data
collection techniques. Extensive ethnographic observations were made, and in-depth interview of
the key informants and focus-group discussions were held. A quantitative survey was conducted

with 230 sex workers recruited from the street. A strict quality control procedure was adopted to
ensure consistency and minimize errors.

Results: Thirty-four percent of the women reported having more than one sex partner in the last
24 hours. More than half (56%) had sex during menstruation. One-sixth reported ever practising
anal sex. Sixty-eight percent had sex more than 3 times per day. Only 50% reported that they
occasionally used condoms. An insignificant proportion (2%) reported consistent condom use,
and 34% used less than 50% of the time. Forty-three percent and 57% had knowledge about
sexual transmission of STDs and AIDS respectively, while 76% and 44% were sure that had
condoms been used they would not have got or transmitted STDs and AIDS respectively.

Discussion: Risk of behaviour exists among the street sex workers, and risk perceptions are not
adequate. HIV/AIDS and STD prevention programme targeting high-risk behaviour groups should
include strategies to raise awareness through regular contact using peers and should be
supplemented by provision of means of behaviour change, endorsement by the target group and
the society. To promote safer behaviour, the intervention should work to create an environment
which will facilitate the behavioural change among the street-based sex workers.

ISHAKTI Project, CARE-Bangladesh, House 60, Road 7/A, Dhanmondi R/A, Dhaka 1209,
Bangladesh
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Impact of Community-based Intervention on Diarrhoea through Oral Rehydration Therapy
on Hospitalization of Children Aged Less Than Five Years in Rural Bangladesh

DS Alam, M Yunus, A Rahman, HR Chowdhury, and J Patrick Vaughan

Objective: Examine the impact of community-based intervention on diarrhoea through oral
rehydration therapy (ORT) on hospitalization of children aged less than five years in rural
Bangladesh.

Methodology: The Maternal and Child Health and Family Planning (MCH-FP) programme has
been involved in community-based intervention on diarrhoea through active promotion of ORT,
covering nearly half of the ICDDR,B study area in Matlab. In the other half (the comparison area),
ORS is available with the community health workers on demand. Children were considered
genuinely eligible for hospitalization if they met any of the following criteria: (1) severe
dehydration, (2) moderate dehydration with vomiting, (3) bloody stool, or (4) diarrhoea for more

than three days. Data from the Matlab Diarrhoea Treatment Centre (DTC) were analyzed in
relation to the area (MCH-FP/comparison) and eligibility criteria for hospitalization.

Results: Data on 1,760 (95% of the total admissions) children (61% male) with no (8%), mild
(75%), moderate (14%), and severe (3%) dehydration at admission were included in the analysis.
Age, sex, nutritional status, and the type of diarrhoea of the admitted children were comparable
between the study areas. About 12% of the children presented with moderate dehydration with
vomiting, 18% with bloody diarrhoea, 24% with diarrhoea for more than three days, and 10% of
the patients required intravenous fluid within 24 hours of admission. Forty-seven percent of the
children did not meet any of the criteria for hospitalization, and that proportion was similar in both
the areas. Overall, 66% of the children took ORS at home, with a significantly higher proportion of
the children from the MCH-FP area compared to the comparison area (72% vs. 64%, c2 =25,
p<0.01). The volume of ORS intake was significantly higher in the MCH-FP area compared to
that of the comparison area (mean +SD 2.23+2.3) vs. 1.72+2.1, p<0.01).

Conclusion: The findings of the study indicate that the home use of ORS is greater and
significantly influenced in the areas served by MCH-FP. Nearly a half of the children had no valid
criterion for admission. This suggests that mothers in the study areas are yet to be convinced that
uncomplicated diarrhoea can be effectively managed at home through ORT. Further
intensification and modification of the educational programmes are required.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Molecular Analysis of Shigella dysenteriae Type 1 Strains by
Using Pulsed-Field Gel Electrophoresis

KA Talukder and MJ Albert

Objective: Determine the use of pulsed-field gel electrophoresis (PFGE) in molecular typing of
Shigella dysenteriae type 1 strains from sporadic outbreaks and epidemic periods from different
geographical location of the world.

Methodology: Genomic DNA of S. dysenteriae type 1 strains was analyzed using PFGE. The
use of PFGE in a Not-I-digested DNA fragments clearly distinguished isolates involved in the
epidemic from the non-epidemic strains. Genomic DNA was digested by Not-I restriction enzyme
and the fragments separated using the contour-clamped homogenous electric field method on a
CHEF-DRII system on 1% agarose.

Results: One hundred thirteen isolates of S. dysenteriae type 1 (18 from epidemic and 95 from
sporadic outbreaks) were typed by the PFGE method. These isolates were classified into 8 PFGE
type A to H, comprising 1 to 22 patterns, and 25 patterns were identified in total. The major
groups consisted of A and B. Type A was predominantly detected (in 51 of 56 strains) among the
strains isolated in Bangladesh, while type B was rare (in 2 of 56 strains) and isolated only from
Rangpur during the epidemic period in 1984. Among the very recent isolates (1995-1997) in
Bangladesh, there were no type A pattern 2 isolates. This pattern was present among the
epidemic strains isolated in Rangpur and in the Hooghly district of West Bengal, in 1984.

Conclusion: The results of the analysis suggest that a clonal relationship existed between these
strains during the epidemic period in Bangladesh and West Bengal in 1984. Thus, the PFGE
technique could be used as an epidemiologic tool for identifying epidemic-associated strains as
well as for molecular subtyping of epidemiologically unrelated strains.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Clonal Groups of Enteropathogenic Escherichia coli Isolated in
Case-Control Studies on Diarrhoea in Bangladesh

S Nahar', R Byunz, M Katouli2, | Kiihn?, M Ansaruzzaman®, MJ Albert*, and R Mt’)llby2

Objective: Investigate the clonal status of enteropathogenic Escherichia coli (EPEC) strains
isolated from case-control studies in Bangladesh.

Methodology: Eighty EPEC isolates from children with diarrhoea and 14 isolates from matched
healthy controls from two case-control studies were analyzed. The first study, conducted during
1991-1992, comprised 451 children aged up to five years with diarrhoea and 602 matched control
children without diarrhoea. The second study, conducted during 1993-1994, comprised 546
children with diarrhoea and 215 matched healthy children recruited from the same
neighbourhood. The EPEC isolates were characterized by serogrouping, enterobacterial
repetitive intergenic consensus (ERIC) sequence PCR, and biochemical fingerprinting method
(the automated phene plate or PhP system).

Results: Twelve EPEC serogroups were found with 0114 (n=19) and 0127 (n=23) being the
dominant serogroups. Most strains of 0114 serogroup belonged to the same PhP and PCR
types. Strains of 0127 serogroup contained those producing cytolethal distending toxin CDT
(n=16) and those which did not (n=7). Both were found among the patients and the controls. The
results of PCR and PhP typing showed that the CDT-positive strains belonged to the same clonal
group and were related to one of the two PhP/PCR types of CDT-negative 0127 strains. Thirty-
one O-non-typable EPEC strains and 21 strains of other less prevalent serogroups belonged to
diverse Ph/PCR types. Furthermore, they did not show any similarity to the strains of the two
major serogroups: 0114 and 0127.

Conclusion: Recent case-control studies in Bangladesh showed a high prevalence of EPEC
strains associated with childhood diarrhoea. The results of the present study suggest that single
clonal groups of EPEC strains belonging to serogroup 0114 and 0127 are predominantly
associated with childhood diarrhoea in Bangladesh.

!International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Economic Benefits of Diabetes Control in Bangladesh

M Mahmud Khan', Abu Sayeedz, Abullah Az\ Mamun', Zohra Ferdougyl, Disha Ali*, Ishrat Islamz,
Sumon Lahiry®, and Humaira H Samira

Objective: Estimate the direct medical-care costs associated with diabetes, and indicate how the
medical-care costs increased with the progression of the disease from the initial stage.

Methodology: This study was based on the data derived from the "Guidebook" of diabetic
patients registered at the BIRDEM hospital. The sample consists of the registered patients in the
hospital since December 1985. The surveillance collected two types of information: baseline
information on patient’'s demographic characteristics and follow-up information of revisits later on.
The baseline data also report health-related information at the first visit. The follow-up data
include height, weight, blood pressure, blood sugar level, treatment recommended, and
complications observed for patients. Using the blood sugar level cut-off points, the severity of
diabetes was defined for the patients, and all patients were grouped into three severity
categories. The use of medical services by different categories of diabetic patients was compared
to estimate the effect of increased blood sugar levels on the medical-care costs. An attempt was
also made to identify the costs not related to diabetes to estimate the economic benefits of
preventing the disease.

Results: Although the prevalence of diabetes is low in Bangladesh, it is already the 10th most
expensive disease in terms of total healthcare cost allocated for an illness. Diabetes imposes
significant additional costs on individuals, and the cost of diabetes tends to increase with time
since onset. The severity of diabetes is also associated with increased direct medical-care cost
implying that even a modest control of diabetes reduces the direct medical cost for patients.

Conclusion: The cost of diabetes is likely to increase at a rapid rate in the future due to its
expected higher prevalence and the increased cost of medical interventions. An early diagnosis
and control should significantly lower the future costs of medical care associated with diabetes.
The Bangladesh health sector should consider the incorporation of diabetes screening as an
important public health intervention. However, the degree of financial subsidy needed for this
purpose should be determined by carefully examining its prevalence rate among the different
socioeconomic groups.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Evaluating the Alternative Strategies for Hepatitis A and B Vaccination in
Bangladesh: An Economic Analysis

Disha Ali and M Mahmud Khan

Objective: Compare the costs and benefits of adopting alternative strategies for hepatitis A and
B vaccination in Bangladesh to determine the most cost-effective approach of preventing the
infection.

Methodology: Three alternative strategies that have been evaluated are: (a) vaccinate all
individuals in the society without testing, (b) vaccinate only those who are not immune to hepatitis
A and B, and (c) vaccinate the non-immune cases among the high-risk population. A simple
economic model, explaining the costs and benefits associated with screening and vaccination,
was developed to examine the alternatives. The model predicts the costs and benefits at different
levels of prevalence, cost of identification of the high-risk groups, sensitivity and specificity of the
tests, the direct and indirect economic cost of infections, and effectiveness of the vaccinations in
Bangladesh context. Costs of tests and vaccinations were obtained through the private provider
survey in Dhaka, and the direct medical benefits of preventing the infections were derived from
the expert opinion surveys. The indirect economic costs were estimated by considering the
degree and duration of morbidity, and case-specific fatality information was obtained either from
literature or through expert opinion surveys. The costing implicitly assumed that successive three
doses of immunization would provide life-long immunity to an individual.

Results: Hepatitis A vaccination, due to its low direct and indirect cost, turned out to be a low-
priority intervention for Bangladesh. Hepatitis B-screening tests and vaccinations are relatively
costly. However, the benefit of preventing hepatitis B is also high. Despite the high cost of
screening and vaccination, the prevention of hepatitis B remains a highly desirable intervention
for Bangladesh.

Conclusion: Immunization against hepatitis B appears beneficial to the society at a reasonable
range of prevalence. Economic benefits of preventing hepatitis B are high, but the intervention
appears too costly to be funded through the public sector alone. Alternative methods of funding
hepatitis B vaccination (HBV) should be considered. Therefore, in the short run, a mass
campaign on HBV will not be feasible due to the financial resource constraints.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Evaluation of Rice-based Reduced Osmolarity Oral Rehydration Solution in
Children with Severe Persistent Diarrhoea

SA Sarkarl, NH AIaml, D Mahalanabisz, and GJ Fuchs®

Objective: Evaluate and compare the efficacy of a standard (WHO) oral rehydration solution
(ORS) and a rice-based reduced osmolarity ORS in children with severe persistent diarrhoea.
Persistent diarrhoea accounts for 7-21% of all childhood diarrhoeal episodes and 32-62% of all
diarrhoea-related deaths in developing countries. Fluid and electrolyte balance is an important
part in the management of persistent diarrhoea.

Methodology: This randomized controlled clinical trial was conducted on 64 children with severe
persistent diarrhoea (duration >14 days, stool output >80 mL.kg.d). After a one-day observation
period to confirm the diagnosis and severity, they were assigned to either standard WHO-ORS
(sodium 90, potassium 20, chloride 80, citrate 10, glucose 111, osmolarity 311; all in mmoZl/L or
to a rice-based reduced osmolarity ORS (rice powder 33 g; sodium 60, potassium 14, chloride 57,
citrate 6, osmolarity 137; all in mmol/L) for replacement of ongoing stool loss for seven days.
Stool output and frequency, ORS, and food intakes were monitored daily. Serum electrolytes
were also determined on study day 3 and 7. Daily and total (day 1-7) food intakes were
comparable among the study groups. The stool volume (mL.kg.d) meantSEM) was significantly
less in infants receiving rice-based reduced osmolality ORS than the WHO-ORS on day 4 (86+11
vs. 44128, p=0.05), 5 (7310 vs. 144+ 31, p=0.04), 6 (60£9 vs. 139431 p=0.02), 7(59+11 vs.
120459, p=0.04), as well as for the entire (1-7 d) study period (523+54 vs. 9321177, p=0.04). The
median stool frequency (number/d) during the entire study period in children receiving reduced
osmolality ORS was also significantly less than those in the WHO-ORS group (70+5 vs. 92+10,
p=0.05). Furthermore, the children belonging to reduced osmolarity ORS required less amount of
ORS in total compared to the WHO-ORS groups. Children in both the groups maintained normal
serum electrolytes as determined on day 3 and 7.

Conclusion: It is concluded that rice-based reduced osmolarity ORS is more effective than
WHO-ORS for replacement and reducing ongoing stool loss, and therefore, may be useful in the
management of children with persistent diarrhoea.

YInternational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
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Intestinal Transport of Different Electrolyte Solutions Across
Small Intestine of Rabbit in vivo

S Islam, A Rahman, GJ Fuchs, AK Chowdhury, MA Wahed, and GH Rabbani

Objective: Determine the relative effects of different electrolyte solutions in optimizing intestinal
absorption of water and electrolytes.

Methodology: The rice electrolyte solutions, called CeralLyte 90 contained 40 g rice and 90 mM
sodium, and CeralLyte 70 contained 40 g rice and 70 mM sodium per litre of solution. Different
concentrations of carboxymethyl cellulose CMC (10.0, 5.0, and 2.5 g/L) were added to standard
oral rehydration solutions (Std ORS) to increase its viscosity. Fifty-centimetre small intestinal

segments were perfused with different electrolyte solutions, containing 6 g/L polyethylene glycol
(MW 4000) as a non-absorbable marker.

Results: MeanzSE of water and sodium ion absorption with standard ORS vs. CeralLyte 90 was
1.53+0.11 vs. 1.59+0.09 mL/min/g of dry intestine (NS) and 0.24+0.21 vs. 0.58+0.09 mM/min/g of
dry intestine respectively. The absorption of potassium and chloride ions was not different when
compared among Std ORS, CeralLyte 90, and CeraLyte 70. Secretion of sodium ion was found
when the rabbit was perfused with the electrolyte solutions, containing different concentrations of
CMC. Water absorption and sodium ion secretion from electrolyte solution with 5 g/L CMC was
significantly different when compared with the solution with 10 g/L CMC (p=0.01 and 0.0004).

Conclusion: It is concluded that CeraLyte 90 and CeralLyte 70 have no additional absorption-
promoting effect on water and electrolytes transport. Increasing viscosity of electrolyte solution
may cause stimulation of secretion across the small intestine of rabbit.

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh



Evaluation of the Plant Extract (Hirtacin) in a Rabbit Model of Shigellosis

Qazi Khaleda Rahman’, Chowdhury Rafiqul Ahsan', Kamaluddin Ahmed*, and GH Rabbani?

Objective: Evaluate the efficacy of the plant extract hirtacin in a rabbit model of shigellosis.

Methodology: Cecal-ligated rabbits were inoculated with Shigella flexneri 2a, and after 24 hours,
three groups of rabbits were treated with hirtacin, ciprofloxacin, and placebo respectively for five
days.

Results: The plant extract hirtacin and ciprofloxacin significantly reduced myeloperoxidase
(MPO) level in plasma which serves as a marker of inflammation, while the MPO level was still
high in the placebo group after five days of treatment. Also the clinical features of both the drug-
treated groups showed complete remission from dysentery, while dysenteric symptoms still
persisted in the placebo group after five days.

Conclusion: It is concluded that the plant extract hirtacin has a potent therapeutic activity in
shigellosis.

1Department of Microbiology, University of Dhaka, Dhaka 1000, Bangladesh
’International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), GPO Box 128,
Dhaka 1000, Bangladesh
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mor bidity. J Infect Dis 1998 Mar;177(3):754-60. 34
ref, Eng. "Johns Hopkins University School of
Medicine, Ross Bldg., Room 933, 720 Rutland Ave.,
Baltimore, MD 21205-2196, USA

“To evauate theimpact of Cryptosporidium infection
on diarrheal disease burden and nutrition status, anested
case-control study was done among children who were
followed from birth in Fortaleza, Brazil. The diarrhea
history and growth records of 43 children with a
symptomatic diarrhea episode of cryptosporidiosis
(case-children) were compared with those of 43 age-
matched controlswith no history of cryptosporidiosis.
After Cryptosporidiuminfection, case children =1 year
old experienced an excessive and protracted (nearly 2
years) diarrheal disease burden. Case-children =1 year
old with no history of diarrhea prior to their
Cryptosporidium infection also experienced a
subsequent increased diarrheal disease burden with an
associated decline in growth. Control subjects
experienced no change in their diarrhea burden over
time. This study suggests that an episode of
symptomatic Cryptosporidium infection in children =1
year of ageis amarker for increased diarrheamorbidity.”

002 Ahmed T,FuchsGJ. Gastrointestinal allergy
tofood. J Diarrhoeal DisRes1997 Dec;15(4):211-
23. 112 ref, Eng. International Centre for Diarrhoeal
Disease Research, Bangladesh, GPO Box 128, Dhaka
1000, Bangladesh

“Gastrointestinal food allergy still posesachallengeto
the clinician because of itsvariable symptomatology
and lack of reliablediagnostic tests. Its prevalenceis
estimated at 2~5%, higher in childrenthanin older age-
groups. Allergy to food usually diminishes with
advancing age. Although a wide variety of foods can
cause allergicreactions, cow’smilk isthemost common
cause of food allergy ininfants and young children.
Depending upon the speed of onset of symptoms,
immediate and delayed types of food allergy have been
described. Gastrointestinal symptoms in food alergy
have been explained by alterations in transport across

the intestinal wall (increased secretory and/or decreased
absorptive functions), increased permeability, and
motility of theintestine. The exact pathogenesis of food
alergy isstill not clear. However, immediate type of food
allergy is believed to be mediated by type I
hypersensitivity reaction, involving mast cells and food-
specific IgE antibodies. The diagnosis of food allergy
isbased upon afavorable responseto an elimination diet
and a response to a challenge with the suspected food.
The condition istreated by eliminating the allergenic
foodfrom diet for aslong as 9-12 monthsin case of cow’s
milk allergy. While exclusive breast-feeding for the
initial four months or more reduces the chances of
development of food allergy, therole of diet restrictions
in the mother in reducing the incidence of food allergy
intheinfantis controversial. Data onfood allergy from
developing countries are limited. This may be dueto
lack of diagnosisor lessattention given to thecondition
relativeto other diseasesincluding infectious diarrheas
and acuterespiratory infections. Theroleof cow’ smilk
alergy inthe pathogenesis of persistent diarrhoea, a
major problem in the developing world, remains
speculative. Frequent intestinal infectionsand reduced
secretory IgA, which are associated with malnutrition,
ater intestinal permeability and result in an increased
uptake of food antigens. The increased antigenic load
combined with factors such as an atopic predisposition
may initiate an abnormal mucosal immune response
resulting in chronic enteropathy.”

003 Akpede GO, Omotara BA, Webb GD, Igene
JO. Caretakers’ knowledge and preparation
abilities of salt-sugar solution in north-eastern
Nigeria. J Diarrhoeal Dis Res 1997 Dec;15(4): 232-
40. 17 ref, Eng. Department of Paediatrics, College
of Medicine, Edo State University, PMB 14, Ekpoma,
Edo State, Nigeria

“Awareness and knowledge of oral rehydration therapy
(ORT) and preparation abilities of salt-sugar solution
(SSS) were investigated by means of focus group
discussions and complemented by a structured
questionnaire survey of mothersin rural and urban areas
of north-eastern Nigeria. ORT awareness was high
with some intra-regional variations. Perception of ORT
function was, however, grossly unrealistic, with a third
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to four-fifth of mothers expecting ORT to stop
diarrhoea. At least one quarter of mothers lacked
adequate SSS preparation abilitiesand the materialsand
ingredients required for its preparation. Re-evaluation
of the content and method of imparting health
education messagesin ORT promotion isrecommended.
Such messages should emphasisethe function of ORT.
Itis also recommended that standardised cups for
water, salt and sugar measurements be provided to
households as a ready means of ensuring the correct
preparation of SSS in the home-based management of
diarrhoea.”

004 Al-Ali FM, Hossain MM, Pugh RNH. The
associations between feeding modes and diarrhoea
among urban childrenin anewly developed country.
Pub Health 1997 Jul;111(4):239-43. 15 ref, Eng.
Department of Community Medicine, Faculty of
Medicine and Health Sciences, United Arab Emirates
University, PO Box 17666, Al-Ain, United Arab
Emirates

005 Albert MJ, Faruque ASG, Mahalanabis D.
Association of Providencia alcalifacienswith diarrhea
in children (note). J Clin Microbiol 1998
May;36(5):1433-5. 15ref, Eng. International Centre
for Diarrhoeal Disease Research, Bangladesh, GPO Box
128, Dhaka 1000, Bangladesh

006 Almroth S. Mohale M, Latham MC.
Grandma ahead of her time: traditional ways of
diarrhoeamanagement in L esotho. J Diarrhoeal Dis
Res 1997 Sep;15(3):167-72. 24 ref, Eng. Population
Council, South and East Asia Regiona Office, Zone
5A, India Habitat Centre, Lodi Road, New Delhi
110003, India

“The study was aimed at learning about home
management of infant and young child diarrhoea in
Lesotho. Focus groups and individual interviews were
conducted with mothers, grandmothers and nurses
during two phases of field work inthree geographically
different locations. It was found that home management
of diarrhoea traditionally had emphasised feeding.
While medical adviceinthe past recommended that,
except for breast feeding, food should be withheld
during diarrhoea, mothers, grandmothers and even
nurses had been reluctant to follow thisadvice. Mothers
and grandmothers saw feeding during diarrhoea as so
essential that they would make special effortsto feed a
child with diarrhoea. Since most foods contain protein

and carbohydrates which stimulate intestinal fluid
absorption, feeding during diarrhoea, besides
maintaining nutrition, will help maintain hydration.
When such beneficial feeding practicesare protected and
supported thereislessneed to promote new practices
and lessrisk of producing harmful effects.”

007 AmakoK, BabaN, Suzuki N, Wai SN, Umeda
A. A structural analysis of the regularly arranged
porin on the outer membrane of Campylobacter
jejuni based on correlation averaging. Microbiol
Immunol 1997;41(11):855-9. 17 ref, Eng. Department
of Bacteriology, Faculty of Medicine, Kyushu
University, 3-1-1 Maidashi, Higashi-ku, Fukuoka,
Fukuoka 812, Japan

008 Angel J, TangB, FengN, Greenberg HB, Bass
D’. Studiesof therole for NSP4 inthepathogenesis
of homologous murine rotavirus diarrhea. J Infect
Dis1998 Feb;177(2):455-8. 13 ref, Eng. "Department
of Pediatrics, Stanford University Hospital, Stanford, CA
94305-5119, USA

009 BahlL,SharmaVK, Kaushal RK. Experience
with diarrhea trainingand treatment unit in Shimla.
Indian Pediatr 1997 Jun;34(6):527-34. 8 ref, Eng.
Department of Pediatrics, 1.G. Medical College, Shimla
171001, Himachal Pradesh, India

010 Bardhan PK, Albert MJ, Alam NH, Faruque
SM, Neogi PKB, Mahalanabis D. Small bowel and
fecal microbiology in children suffering from
persistent diarrhea in Bangladesh. J Pediatr
Gastroenterol Nutr 1998 Jan;26(1):9-15. 51 ref,
Eng. International Centre for Diarrhoeal Disease
Research, Bangladesh, GPO Box 128, Dhaka 1000,
Bangladesh

“Background: The etiology of persistent diarrheain
children is multifactorial. The objective of the current
study wasto ascertain therole of microorganismsinthe
etilogy and pathogenesis of persistent diarrhea in a
group of childrenin Bangladesh. Methods: Enteric
pathogens and total aerobic microflorawere studied in
the duodenal aspirates of 100 children with persistent
diarrhea and compared with those in aspirates of 30
children with acute diarrhea, and those in aspirates of
15 healthy control children. The enteric pathogens in
the stools of these children andin stool s of an additional
38 patients with persistent diarrhea and 12 with acute
diarrheawere aso studied. Results: Approximately
two thirds of the patients with acute diarrhea and
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persistent diarrhea, and half of the control subjects had
morethan 10° organisms per milliliter of duodenal fluid.
Significantly, more patientswith persistent diarrheahad
a greater variety of florathan did patients with acute
diarrhea and control subjects. The predominant
organismsin patients with acute diarrhea and in those
with persistent diarrhea were gram-negative rods,
whereas those in control subjects were gram-positive
cocci. Significantly more acute diarrhea patients and
persistent diarrhea patients had enteric pathogens
isolated from stool than did control subjects.
Diarrheagenic Escherichia coli, asawhole, were present
in significantly more persistent diarrhea patients than
inacute diarrhea patients and control subjects. Among
diarrheagenic E. coli, enteroaggregative E. coli were
significantly associated only with persistent diarrhea.
Other organismssignificantly associated with persistent
diarrheawere Aeromonas spp. and Klebsiella spp. Some
patientsin the acute diarrheaand the persistent diarrhea
groups had the same pathogens isolated from both the
duodenal fluid and stool. Conclusions: In accordance
with results of other studies, an association between
enteroaggregative E. coli and persistent diarrhea was
found in the present study. This suggests that therapy
directed against enteroaggregative E. coli can be
evaluated for management of some cases of persistent
diarrhea.”

011 Barzu S, Arondel J, Guillot S, Sansonetti PJ,
Phalipon A’. Immunogenicity of IpaC-hybrid
proteinsexpressed in the Shigdlaflexneri 2avaccine
candidate SC602. Infect Immun 1998 Jan;66(1):77-
82. 26 ref, Eng. "Unité de Pathogénic Microbienne
Moléculaire, U389 Ingtitut National delaSantéet dela
Recherche Médicale, Institut Pasteur, 25-28 rue du Dr
Roux, 75015 Paris, France

“We have investigated the capacity of live attenuated
Shigella flexneri strainsto act asvectorsfor theinduction
of local and systemic antibody responses against
heterologous epitopes. The S. flexneri IpaC antigen
was selected as a carrier protein into which the C3
neutralizing epitope of the poliovirus VPI protein was
inserted in eight sites distributed along IpaC. The
resulting IpaC-C3 hybrid proteins were expressed from
recombinant plasmids in the S. flexneri 2a vaccine
candidate, SC602. Their production was similar to that
of wild-type IpaC. All of the hybrid proteins but one
were secreted as efficiently as wild-type IpaC.
Immunization of mice with each of the recombinant
SC602 derivatives revealsthat one construct is able to

induce serum and local anti-C3 antibodies, showing that
at least one permissive site of insertion within IpaC can
be defined. Furthermore, mouse-to-mouse variability in
theanti-C3 responseindicatesthat theamount of hybrid
proteins produced in the host by SC602 should be
improved for optimal use of S flexneri live attenuated
strains as mucosal vectorsfor foreign epitopes.”

012 Basu A, Mukhopadhyay AK, Chakrabarti
AK, Niyogi SK, Saha MR, Yamasaki S, Takeda Y,
Nair GB. Comparison between the multiplex PCR,
sensitivity to biotype specific phages & polymyxin B
for biotyping of Vibrio cholerae O1. Indian J Med
Res 1997 Dec;106:491-3. 10 ref, Eng. Department
of Microbiology, National Institute of Cholera &
Enteric Diseases, P-33, CIT Road, Scheme XM,
Beliaghata, Calcutta 700010, India

013 Bhandari N, Bahl R, Sazawal S, Bhan MK.
Breast-feeding statusalters the effect of vitamin A
treatment during acute diarrhea in children. J Nutr
1997 Jan;127(1):59-63. 29 ref, Eng. Division of
Gastroenterology and Nutrition, Department of
Pediatrics, All Indialnstitute of Medical Sciences, New
Delhi 110029, India

“Vitamin A administration in children reduces the
incidence of severe diarrheaduring the subsequent few
months. Wetherefore examined the effect of treatment
with vitamin A during acute diarrhea on the episode
duration and severity. Inadouble-blind controlled field
trial, 900 children 1to 5y of agewith acute diarrheaof
=7 d duration were randomly assigned to receive
vitamin A (60 mg) or a placebo. Children followed up
at home every aternate day until they recovered from
thediarrheal episode. Inall study children, thosetreated
with vitamin A had asignificantly lower risk of persistent
diarrhea [oddsratio (OR) 0.30, 95% confidenceinterval
(Cl) 0.07-0.97], but therewas no effect on the mean
diarrheal duration or the mean stool frequency. Inthe
subgroup of children who were not breast-fed, the mean
diarrheal duration [ratio of geometric means(GM) 0.84,
95% CI 0.72-0.97], mean number of stools passed after
theintervention (ratio of GM 0.73, 95% Cl 0.56-0.95),
the proportion of episodeslasting=14 d (P=0.002) and
the percentage of children who passed watery stools on
any study day (OR 0.40, 95% CI 0.21-0.77) were
significantly lower inthose treated withvitamin A. We
conclude that administration of vitamin A during acute
diarrheamay reduce the severity of the episode and the
risk of persistent diarrhea in non-breast-fed children.
Similar benefit was not seen in breast-fed children.”
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014 BhattacharyaMK, Bhattacharya SK, DuttaD,
Deb AK, Deb M, Dutta A, Choudhury AS, Nair GB,
MahalanabisD. Efficacy of oral hyposmolar glucose-
based and rice-based oral rehydration salt solutions
in thetreatment of cholera in adults. Scand J
Gastroenterol 1998 Feb;33(2):159-63. 17 ref, Eng.
Clinical Division, National Institute of Cholera& Enteric
Diseases, P-33, CIT Road, Scheme XM, Beliaghata,
Calcutta 700010, India

“Background: Recent animal experiments and clinical
trials have shown that both osmolarity and rice as the
organic components are important factors for net
intestinal absorption of an ora rehydration salt solution.
Methods: Inacontrolled clinical trial 123 male adult
patientswith severe cholera, after initial rehydrationwith
intravenous Ringer’s lactate solution, were randomly
assigned to receive oneof thefour oral rehydration salt
solutions: WHO ORS, ORS containing 70 mmol/I Na*
and 16.2 g/l glucose, rice ORS containing 50 g/l riceand
90 mmol/I Na*, and rice ORS containing 50 g/l rice and
70 mmol/l Na*. All patients received 300 mg of
doxycyclineasa single dose. Results: Patients who
received rice-low-sodium ORS subsequently had lower
(P <0.05) stool output, ORS consumption, and diarrhoea
duration than the other three ORS groups. Conclusions:
We conclude that rice-based low-sodium ORS is
superior for treating adult cholera.”

015 Bhutta ZA, Nizami SQ, Thobani S, Issani Z.
Risk factors for mortality among hospitalized
children with persistent diarrhoea in Pakistan. J
Trop Pediatr 1997 Dec;43(6):330-6. 35 ref, Eng.
Department of Paediatrics, The Aga Khan University
Medical Center, Stadium Road, PO Box 3500, Pakistan

“We evaluated factorsassociated with mortality among
a cohort of malnourished children with persistent
diarrhoea (PD) admitted for nutritional rehabilitation
with adefined rice-lentil (Khitchri) and yoghurt diet. Of
302 children consecutively admitted with PD, 13 (4 per
cent) died, mostly (62 per cent) within 72 h of admission.
Univariate analysisof risk factorsat admission associated
with mortality indicated significantly increased risk of
death with severe stunting [relativerisk (RR) 3.1, 95 per
cent confidence interval (Cl) 1.1-9.0], hypo-
albuminaemia (RR 4.3, 95 per cent Cl 1.5-12.3), stool
frequency >12/day (RR 6.0, 96 per cent Cl 2.0-17.6),
stool volume >100 g/kg/day (RR 10.7, 95 per cent Cl
3.0-37.6) and severe dehydration (RR 7.5, 95 per cent
Cl 2.6-21.8). Childrenwho diedasohad comparatively

shorter duration of diarrhoeaat admission, and were also
associated with higher rate of bacteremiaat admission
(Fisher's exact test P <0.01). Thelogistic regression
model evaluating multivariate risk of mortality
identified weight-for-age z-score and sepsis as
significant risk factors. Our data suggest that severe
mal nutrition and sepsis are associ ated with significantly
increased risk of mortality in children with PD.
Stringent screening for infections and recognition of
subgroupswith severe malnutrition and severe diarrhoea
may improve screening and case management strategies
for this disorder.”

016 Bini EJ, Weinshel EH. Endoscopic evaluation
of chronic human immunodeficiency virusrelated
diarrhea: is colonoscopy superior to flexible
sigmoidoscopy? Am J Gastroenterol 1998
Jan;93(1):56-60. 24 ref, Eng. Division of
Gastroenterology, Department of Veterans Affairs
Medical Center, 423 East 23rd Street, New York, NY
10010, USA

“Objective: In patients with chronic human
immunodeficiency virus (HIV)-related diarrhea
undergoing lower endoscopy, the decision to perform
flexible sigmoidoscopy or colonoscopy iscontroversial.
The purpose of this study is twofold: 1) to evaluate the
diagnostic yield of colonoscopy in alarge group of
patientswith chronic HIV-related diarrhea and negative
stool studies, and 2) to determine whether col onoscopy
is superior to flexible sigmoidoscopy in this setting.
Methods: All HIV-infected patients with chronic
diarrhea who werereferred for diagnostic colonoscopy
at Bellevue Hospital Center between January 1992 and
December 1996 were identified. Patient charts,
pathology reports, and endoscopy records were
reviewed. Results: During the 5-yr study period, 317
consecutive patients with chronic unexplained diarrhea
undergoing colonoscopy were identified. A potential
cause of diarrhea was found in 116 patients (36.6%).
Cytomegalovirus was the most common pathogen
detected (24%). The yield of colonoscopy was
significantly higher in patientswithaCD4 count of <100
cells'mmé than in those with higher CD4 counts (44.8%
Vs 6.4%, P<0.0001). Thirty percent of pathogens and
75% lymphomaswereidentified only on biopsiestaken
from the proximal colon, well beyond the reach of the
flexible sigmoidoscopy. Importantly, 94% of the
pathogens that were found only in the proximal colon
were organisms for which effectivetherapy iscurrently
available. Conclusions: Colonoscopy is superior to
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flexible sigmoidoscopy in HIV-infected patients with
chronic unexplained diarrhea. If flexible sigmoidoscopy
had been performed instead of colonoscopy, 30% of
pathogens would have been missed and 75% of
lymphomas would have escaped detection.”
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“Epidemiological data, the appropriateness of the
medical approach, the effectivenessof unrestricted diet
and the subsequent course of chronic non-specific
diarrhoea (CNSD) were evaluated in 20 children, mean
ageat diagnosis4.7y, and mean duration of diarrhoea 24
months. A mean of 2.4 previoushospital admissionsand
amean of 2.5 diagnosesother than CNSD wererecorded
per child before admission. On admission, 14/20 were
following an eimination diet and 8/20 had an inadequate
caloricintake; 16/20 had aweight/height ratio below the
50th percentile. In all cases a normal diet prescribed
during hospitalization improved the diarrhoea and
increased weight. A telephone interview performed 5.6
y after dischargerevealed that in 10/20 of the cases, the
parents were disappointed with the unrestricted diet
prescribed during hospitalization. Nevertheless they
reported that CNSD stopped spontaneously in a mean
timeof 1.7y.”
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closely related to the mobilization genes of pColK,
whichisfollowed by a0.3-kb stretch homologous to the
pColK resolution function. These determinants were
designated mbdA, mbdB, mbdC, and mbdD and cdr,
respectively. Southern blot anlaysis was performed
with aprobe specific for the cda gene of pColD157 and
two groups of EHEC 0157:H7 isolates from patients
with diarrhea or hemolytic-uremic syndrome resident
in Germany. Whereas 16 of 46 E. coli O157 strains
isolated between 1987 and 1991 harbored plasmid
pColD157, only 1 of 50 strains isolated during 1996
carried thisplasmid. In addition, all strains harboring
plasmid pColD157 were shown to have colicinogenic
activity.”

050 Hoge CW, Gambel JM", Srijan A, Pitarangsi
C, Echeverria P. Trendsin antibiotic resistance
amongdiarrheal pathogensisolated in Thailand over
15 years. Clin Infect Dis 1998 Feb;26(2):341-5. 22

ref, Eng. "Division of Preventive Medicine, Walter Reed
Army Institute of Research, Building 40, Washington,
DC 20307-5100, USA

“Antibiotic resistance trends were examined for
Shigella species, nontyphoidal Salmonella species,
enterotoxigenic Escherichia coli (ETEC), and
Campylobacter speciesisolatesfrom indigenous persons
and travelersin Thailand for up to 15 years. Resistance
to trimethoprim-sulfamethoxazole was found in >90%
of Shigella and 40% of ETEC and nontyphoidal
Salmonella isolates. Resistance to nalidixic acid was
found in 97%-100% of Shigella dysenteriae 1 strains
isolated between 1992 and 1995. Ciprofloxacin
resistancewasdetected in 1% of ETEC isolates in 1994
and 1995 and in one of 349 nontyphoidal Salmonella
isolates in 1995. Ciprofloxacin resistance among
Campylobacter species increased from zero before 1991
t084%in 1995 (P<.0001). Azithromycinresistancewas
found in 7%-15% of Campylobacter isolates in 1994 and
1995, as well as 15% of ETEC and 3% of Salmonella
isolatesin 1995. Enteric pathogensin Thailand have
developed resistance tovirtually al antibioticsroutinely
used in the treatment of diarrhea, as well as the newer
fluoroquinolone and macrolide classes of drugs.”
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MJ, Alvarez JO,Khaled MA. Intra- and extracdlular
water dynamics on rehydration in cholera and
noncholerapatients. Dig DisSci 1998 M ar ; 43(3): 663-
7. 15 ref, Eng. International Centre for Diarrhoeal
Disease Research, Bangladesh, GPO Box 128, Dhaka
1000, Bangladesh

“To estimate theintra- and extracellular body water
compartments during rehydration of patients with
cholera and noncholera diarrhea by bioimpedance
analyzer, we studied 30 patients with acute watery
diarrhea. Total body water (TBW), intracellular water
(ICW), and extracellular water (ECW) of severely
dehydrated adult patients were measured with a dual
frequency bioimpedance analyzer at different phases of
rehydration. Fluid compartments between cholera and
noncholera patients were compared. Cholera patients
gained more TBW than noncholera patients during
recovery. Unlike patientswith noncholera diarrhea, the
gain in cholera patients was mainly contributed by the
ICW (1.5 £1.6vs3.0+ 1.2liters, respectively, P<0.01).
It was also observed that the recovery of the ICW
compartment in cholera patientsoccurred rapidly within
the first 2 hr after infusion. Differential dynamics of
body water compartments in cholera compared to
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noncholera patients as observed in this study may
contribute further to understanding the mechanism of
dehydrationin diarrheal disease, which might helpin
improving case management.”

052 Isogai E, Isogai H, Kimura K, Hayashi S,
Kubota T, Fujii N, Takeshi K. Role of tumor
necrosis factor alphain gnotobiotic mice infected
with an Escherichia coli O157:H7 strain. Infect
Immun 1998 Jan;66(1):197-202. 27 ref, Eng.
Department of Preventive Dentistry, School of Dentistry,
Health Sciences University of Hokkaido, Ishikari-
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of Bacteriology, Faculty of Medicine, University of the
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an oral inactivated enterotoxigenic Escherichia coli
vaccine. Vaccine 1998 Jan/Feb;16(2/3):255-60. 31
ref, Eng. Department of Medical Microbiology and
Immunology, Géteborg University, Guldhedsgatan 10,
S-413 46 Goteborg, Sweden

“The safety and immunogenicity of two different lots
001 and 003, of an oral inactivated enterotoxigenic
Escherichia coli (ETEC) vaccine consisting of a
mixture of formalin-killed wholebacteria expressing the
most prevalent colonisation factor antigens, i.e. CFA/I,
CFA/Il and CFA/IV and recombinantly produced
cholera B subunit (rCTB) have been evaluated in
Swedish volunteers. Neither of the two vaccine
preparations, containing different CFA/II-expressing
strains but otherwise identical, gave rise to any
significant side-effects. Musocal immune responses,
asreflected in antibody-secreting cell (ASC) responses
in peripheral blood, were studied after two doses of
vaccine and did not differ significantly for the two
vaccine lots. Vaccination induced high levelsof CTB-
specific IgA ASCsin 100% of the volunteers, and
significant IgA ASC responses (9- to 36-fold) were noted
in 84% of them against CFA/I, in 87% against CFA/II
subcomponents CS1-CS3 and in 91% against CFA/IV
subfactors CS4 and/or CS5. The frequencies and
magnitudes of CFA IgA ASC responses were similar
when giving the vaccine with a1 or 2 week interval.

Results from serological analyses showed that thelocal
IgA responses against CFAs are only infrequently
associated with serum antibody titre rises.”

055 Johansson E-L, Rask C, Fredriksson M,
Eriksson K, Czerkinsky C,Holmgren J°. Antibodies
and antibody-secreting cellsin the female genital
tract after vaginal or intranasal immunization with
choleratoxin B subunit or conjugates. Infect Immun
1998 Feb;66(2):514-20. 39 ref, Eng. "Department of
Medical Microbiology and Immunology, Géteborg
University, Guldhedsgatan 10A, S-413 46 Goteborg,
Sweden

056 Kalambaheti T, Chaisri U, Srimanote P,
Pongponratn E, Chaicumpa W. Immunogenicity
and protective role of three formulations of oral
cholera vaccine. Vaccine 1998 Jan/Feb;16(2/3):201-
7. 25 ref, Eng. Department of Microbiology and
Immunology, Faculty of Tropical Medicine, Mahidol
University, 420/6 Rajvithi Road, Bangkok 10400,
Thailand

“Three formulations of oral cholera vaccine were
compared with respect to their immunogenicity and
protective ability inarat ileal loop model. Eight-week-
old Wistar rats were divided into five groups. The first
group received orally vaccine A consisting of liposome-
associated V. choleraelipopolysaccharide, fimbriae and
procholeragenoid, whereas the rats of groups 2 and 3
received orally vaccines B and C consisting of heat-
killed fimbriated and non-fimbriated whole cell V.
cholerae, respectively. Rats of groups 4 and 5 were
controls that received orally liposomesalone and normal
saline solution, respectively. It wasfound that vaccine
A elicited stronger immune responses to all three V.
cholerae antigens. The antibody responseswere detected
in both serum and intestinal lavage samples. Vaccine B
elicited only modest serum and intestinal responsesto
V. cholerae fimbriae (anti-F). No detectable immune
responsewas found in rats of group 3 immunized with
vaccine C. Ratsimmunized with vaccines A and B had
asimilar order of magnitude of numbers of vibrios
adhered to their intestinal mucosa. These numberswere
less than those associated with the intestinal tissues of
control rats of groups 4 and 5 by about two orders of
magnitude. Although without any detectable immune
response, rats of group 3 that were immunized with
vaccine C showed some reduction in numbersof vibrios
associated with their intestinal mucosa. The numbers
of vibriosrecovered from theintestinal segmentsof rats
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of all treatment groups werein the order group 1 = 2<4
= 5. Electron micrography also revealed patches of
vibrio colonization on the mucosaof ratsof groups 3, 4
and 5. These features were not found in the groups
vaccinated with vaccines A and B. The inhibition of
vibrio colonization afforded by the vaccines was
biotype- and serotype-non-specific. Theresultssuggest
that the heat-killed whole cell fimbriated V. cholerae
may be an alternative vaccine preparation to the
liposome-associated refined antigen vaccine at alower
cost.”

057 Kilhamn J, Jertborn M*, Svennerholm A-M.
Kineticsof local and systemic immuneresponsesto
an oral choleravaccinegiven alone or together with
acetylcysteine. Clin Diagn Lab Immunol 1998
Mar;5(2):247-50. 33 ref, Eng. “Department of
Medical Microbiology and Immunology, Géteborg
University, Guldhedsgatan 10, S-413 46 Goteborg,
Sweden

“The possibility that a mucolytic drug, i.e.,
acctylcysteine, given orally may enhance the gut
mucosal or systemic immune response to an oral B-
subunit-whole-cell (B-WC) cholera vaccine was
evaluated for 40 adult Swedish volunteers, and the
kinetics of the immune responses were monitored for
responding volunteers. Two doses of vaccine induced
similar frequencies of immunoglobulin A (IgA) and IgG
antitoxin responses (80 to 90%) and vibriocidal titer
increases (60 to 65%) in serum irrespective of whether
the vaccine was given alone or together with 2 g of
acetylcysteine. Infecesthefrequenciesof IgA antitoxin
(67%) and antibacterial (33 to40%) antibody responses
were also comparablein the two immunization groups.
Six monthsafter vaccination, IgA and 1gG antitoxin as
well as vibriocidal antibody titer increases in serum
could still bedetected in approximately 80% of initially
responding vaccinees. Significantly elevated fecal
antitoxin and antibacterial 1gA antibody levels were
foundin, respectively, 50 and 43% of those volunteers
who initially had responded to the vaccine.
Determination of IgA antibodiesin fecesdoesnot seem
to offer any advantages compared to determination in
serum for assessment of immune responses after
immuni zation with inactivated cholera vaccine.”

058 Klose KE, Mekalanos JJ". Differential
regulation of multipleflagellins in Vibrio cholerae.
J Bacteriol 1998 Jan;180(2):303-16. 56 ref, Eng.
“Department of Microbiology and Molecular Genetics,

Harvard Medical School, 200 Longwood Ave., Boston,
MA 02115, USA

“Vibrio cholerae, the causative agent of the human
diarrheal disease cholera, is a motile bacterium with a
single polar flagellum. Motility has been implicated
as avirulence determinent in some animal models of
cholera, but the relationship between motility and
virulence has not yet been clearly defined. We have
begun to define the regulatory circuitry controlling
motility. We have identified five V. choleraeflagellin
genes, arranged in two chromosomal loci, flaAC and
flaEDB; al five genes have their own promoters. The
predicted gene products have a high degree of
homology of each other. A strain containing asingle
mutation in flaA is nonmotile and lacks a flagellum,
while strains containing multiple mutationsin the other
four flagellin genes, including aflaCEDB strain, remain
motile. Measurement of fla promoter-lacZ fusions
revealsthat all five flagellin promoters aretranscribed
at high levelsin both wild-type and flaA strains.
Measurement of the flagellin promoter-lacZ fusions in
Salmonella typhimuriumindicates that the promoter for
flaAis transcribed by the 0%* holoenzyme form of RNA
polymerase whiletheflak, flaD, and flaB promotersare
transcribed by the 0% holoenzyme. These resultsreveal
that the V. cholerae flagellum isa complex structure
with multiple flagellin subunitsincluding FlaA, which
is essentia for flagellar synthesis andisdifferentialy
regulated from the other flagellins.”
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Pediatr 1997 Dec;43(6):337-40. 17ref, Eng. Faculty
of Scienceand Arts, Indnii University, 44069, Malatya,
Turkey

“Deficiency of serumvitamin A isone of thewidespread
public health problems among pre-school children in
developing countries. A limited number of studieshave
been done about this problem in Turkey and there is
no similar work donein Malatya. Serum vitamin A and
beta-carotene levelsin 56 pre-school age children who
had recurrent acute respiratory infections (ARI) or
recurrent diarrhoea were determined by a UV/VIS
spectrometer. Theresultsobtained were compared with
35 healthy pre-school age children. Serum vitamin A
(51.66+ 8.10ug/dL) and beta-carotene (82.88 + 18.5 g/
dL) levels in children with ARI's were found
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significantly lower than the control group (58.14 + 9.07
pg/dL and 131.43 + 22.38 pg/dL, respectively)
(P<0.001). Serum vitamin A (47.21+8.27 pg/dL) and
beta-carotene (81.63 + 15.41 pg/dL) levelsin children
with recurrent diarrhoea were also found significantly
lower than the control group (58.14 + 9.07 pg/dL and
131.43 £ 22.38 pg/dL, respectively) (P<0.001).”
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Vaerman J-P, Brousse N, Schmitz J°. Chronic
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serum level. J Pediatr Gastroenterol Nutr 1998
Mar;26(3):345-50. 22 ref, Eng. ‘Department of
Paediatrics, Necker-Enfants Malades Hospital, 149 rue
de Sevres, 75743 Paris Cedex 15, France
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Immunol 1998 Jan;5(1):87-90. 16ref, Eng. Center for
Infectious Diseases, The University of Texas Medical
School and School of Public Health, 1200 Herman
Pressler, Houston, TX 77030, USA

“HEp-2 cell-adherent Escherichia coli and the human
immunodeficiency virus (HIV) itself have recently been
incriminated as causes of chronic HIV-associated
diarrhea. This study sought to determine the
prevalence of these two agents among HIV-infected
patients with diarrhea in an outpatient setting in the
United Statesand to compare their prevalence to that
of other commonly recognized enteropathogensknown
to be present in this population. HEp-2 cell-adherent E.

coli was found in 20 of 83 (24.1%) patients with
diarrhea. A diffusepattern of adherencewasthe most
common, found in 14 of 20 (70%) patients, followed
by alocalized adherence pattern (6 of 20; 30%). An
intestinal secretory immune response against the p24
antigen of HIV was found in 9 of 34 (27.5%) patients
with HIV-associated diarrhea. The following pathogens
or products were also detected in lower frequencies:
Cryptosporidium spp. (10.8%), Clostridium difficile
toxin (8.8%), microsporidia(6%), | sospora belli (3.6%),
Blastocystis hominis (2.4%), Giardia spp. (1.2%),
Salmonella spp. (1.2%), and Mycobacterium spp.
(1.2%). Theroleof HEp-2 cell-adherent E. coli and HIV
enteric infections in patients with HIV-associated
diarrhea deservesfurther study.”
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I, Wahed MA. Early feeding of an energy dense
diet during acute shigellosis enhances growth in
malnourished children. J Nutr 1997 Jan;127(1):51-
4. 33ref, Eng. International Centrefor Diarrhoeal
Disease Research, Bangladesh, GPO Box 128, Dhaka
1000, Bangladesh

“Inacontrolled clinical trial, we examined the effect of
the short-term feeding of an energy-dense milk cereal
formula in malnourished children withclinically severe
dysentery due to acute shigellosis. Seventy-five
mal nourished children, aged 12-48 mo, passing blood
or blood with mucous in the stool for =96 h, were
offered a hospital diet. In addition, study children
(n=36) were offered a milk-cereal formula with an
energy of 5kj/g (an 11% protein diet); similarly control
children (n=39) were offered amilk-cereal formula with
an energy content of 2.5Kkj/g (an 11% protein diet).
Patients were admitted to the metabolic ward of the
Clinical Research and Service Centre, Dhaka, at the
International Centre for Diarrhoeal Disease Research,
Bangladesh. Patientswere studied for 10 hospital days
and were then followed up at home after 30 d. After
10 d of dietary intervention, childreninthe study group
had a significantly greater increase vs. controlsin
weight-for-age (6 vs. 3%, P<0.001) and inweight-for-
height (7 vs. 3%, P<0.001). Serum prealbumin
concentrations were significantly higher (study vs.
control) after 5d (0.214vs. 0.170g/L, P=0.01) and after
10d(0.244 vs.0.193 g/L, P=0.006) of the study. Greater
weight-for-age was sustained at home 1 mo after
discharge (8 vs. 5%, P=0.005) from the hospital.
Similarly, higher weight-for-height was sustained 1 mo
after discharge (8 vs. 5%, P=0.01). During their stay
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at home, therewasno dietary intervention. Theresults
of thisstudy suggest that short-term feeding of an energy-
dense diet enhances growth in malnourished children
with acute dysentery dueto shigellosis.”
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“Every year, Bangladesh experiences major floods that
inundate about one-third of the country. Therefore,
flood control projects that comprise earthen dikesand
irrigation/drainage systems are built along the major
rivers to protect the people living in low-lying areas,
stabilize the river banksand improve agricultural
productivity. However, the adverse effects of these
projects are regularly emphasized, such as
environmental degradation and reduction of fishing
supplies. The Demographic Surveillance System of the
International Centre for Diarrhoeal Disease Research,
(ICDDR,B) was used to assess the effect of a flood
control programme on the mortality of 0-4-year-old
children residing in the Matlab study area. Adjusted
mortality rates were used in comparing four adjacent
child populations residing either inside or outside a
flood-control embankment and according to the type of
health services provided in this area. Between the
periods 1983-86 and 1989-92, the crude child mortality
inthetotal study area decreased by 37%, from 185.9 per
100 livebirthsto 117.9 per 1000 livebirths. Following
the construction of the embankment, desth rates outside
were up to 29% higher in 1-4-year-old children and 9%
higher for 0-4-year age group compared to the flood-
protected area(P<0.001). Simultaneously, inthe same
study area, health interventions contributed to a 40%
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reduction in mortality among children lessthan 5 years
of agein all causes of deaths (P <0.001). Migration
patterns and the effect of distances to the hospital are
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government and private clinics around three designated
study centres of Edo, Lagos and Cross River states,
Nigeria. These were screened for the prevalence of
bacteriathat could cause diarrhoea. Diarrhoeacasesin
urban areas had a high prevalence rate for
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pp. (17%), Shigella spp. (14%), Aeromonas spp. (5%),
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“Although oral electrolyte solutions (OES) replenish
saltsand water lost during diarrhea, present formulations
do not address disturbances of the normal intestinal
microbiota. Therefore, we evaluated the efficacy of
an OES with and without fructooligosaccharide (FOS)
for treatment of pigs with acute secretory diarrhea
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Diarrhea caused significant declinesin total bacterial
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receiving FOS had more lactobacilli. Our results show
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“Strains of enterotoxigenic Bacteroidesfragilis(ETBF)
areassociated with diarrheain young farm animalsand,
at least in particular settings, in children. Enterotoxin
production by ETBF is currently detected by atissue
culture assay with HT-29 cells. We have developed a
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PCR assay based on the detection of the enterotoxin gene
toidentify ETBF in cultureand in stool samples. Overall,
113 bacterial strains were examined, including 3 B.
fragilis, and 15 strains belonging to other genera.
Complete agreement was found between the results of
the tissue culture assay and those of the PCR for our
strains. PCR was also used to detect ETBF directly in
fecal samples. Stools from two healthy volunteerswere
spiked with known numbers of ETBF and were
processed by threedifferent methods. A culture method,
which required inoculation of the stools on selective
platesand the collection of thewholebacterial growth
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performed with the plate sweepsyielded amplification
products with a detection limit of 10° to 10* CFU/g of
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“The introduction of a specific international
classification of diseases code for rotavirus diarrheain
1992 prompted examination of the National Hospital
Discharge Survey (NHDS) for trends in rotavirus-
associated hospitalizations among US children aged 1
month through 4 years. During 1993-1995, 13.5% of
hospitalizations were associated with diarrhea
(n=162,478/year). Rotavirus was the most common
pathogen identified, coded in 16.5% of diarrhea cases
(n=26.798/year), andincreased from 13.3%in 1993 to
18.9%in1995. Theage distribution and seasonality of

hospitalizations of presumed noninfectious and viral
etiology resembled those associated with rotavirus.
Rotavirus was reported as a cause of diarrhea more
frequently by hospitals that were large (=100 beds),
proprietary-owned, or in the West/Midwest. Although
these findings suggest incomplete detection of rotavirus
diarrhea cases, the large number of rotavirus-associated
hospitalizations underscores the need for vaccines and
indicatesthat NHDS datacould be used to monitor the
impact of aUS rotavirus immunization progra