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ABSTRACT

Oral Hydration in Non-cholera Diarrhoea:
Superiority of Flavoured Versus Inflavoured Solutions

M. Mujibur Rahaman, M. A, Majid and W. F. Verwey

Intake of plain and orange flavoured Dacca Oral Solution
was measured in children and adults during the maintenance
phase of non-cholera diarrhoea in hospitalised patients for
8-48 hours. All were kept successfully hydrated and none
required intravenous infusion during the oral hydration. When
either plain or flavoured solution was given to 64 patients
in strict alternation, there was little difference in the .
volume of intake of either of the solutions. However when both
the solutions were made available to each of the patients in
another series of 29 patients, the intake of the orange flavoured
solution was significantly higher than the intake of the un-
flavoured solution. In this group the sum of intake of both
the plain and flavoured solutions were substantially higher
for a given period than the intake of any single solution for
a comperative period. In 24 patients of all ages during the
prolonged drinking lasting 48 hours intake of flavoured solution
was significantly higher than the unflavoured type except in
children during the first 24 hours. The study suggests that
the flavoured solution is superior to the unflavoured solution
by its ability to enhance the quantity drunk during a given
period and by reducing fatigue during prolonged drinking.
However this superiority must be weighed against increased cost
involved in adding flavouring and colouring agents,
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Oral hydration by glucose—elegtroLYte solution is.a
cheép_énd-gﬁ§e§ti?e method of correcting dehydration following
diarrhoeal*;%;agks. Studies carried out at Cholera Research
' LaboratOryw(CRL)'h@ﬂ shown that unflavoured Dacca Oral
Solution is acceptable to the large majority of dehydrated.
patients. A small number of the patients however find the
~ salty téste unacceptable. Many among those who drink the
solution avidly on admission become'fatigued" later which
is manifested by unwillingness to drink or development of
fnaﬁsea and vomiting and also by '"falling behind" or drink an
inadequate quantity of fluid to match the output.

A study was carried out to find out the role of a suitablé
flavouring agent in enhancing the acceptabiiity-of_thé Dacca
‘Oral Solution (DOS) and reducing fatigue during prolonged =
drinking #fter initial hydration by routine intravenous method.

The present report is based on this study.

-11-
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MATERIALS AND METHODS

Patients were selected from hospitalized cases admitted
with a history of acute diarrhoea of short duration. 'They
were initially hydrated by Dacca Intravenous Solution.

After full hydration was achieved in 4-8 hours, they were
supplied with oral solutions as described below. Intravenous-
infusion was stopped after full hydration was achieved.
Flavouring agent: Natural orange flavour was used throughout
the study. Colour (yellow-6) was also added to give the

solution its orange colour.

Regime I: Single Solution Study:

Only one type of solution, either plain DOS or added
with orange flavour and colour was supplied to alternate patients.
A quantity of 500 ml was given to each of the patients
initially.and they were told to drink the solution frequently:
in small sips. Supply was replenished as frequentlf as
required. Routine records of intake and oufput as well as
vital sigﬁs and hydration status was kept atlhourly intervals

for an e;éht hour period after full hydration.

Regime.II: Double Solution Study:

Under the regime each patient was provided with a choice

of both flavoured and unflavoured solution in equal quantity.
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Consumption of each type of solution was recorded at hourly

< intervals for a period of 8 hours.

Régime III: Prolonged drinking:

Under thig regime both the types of solutions were
given to all the patients, one of which was the plain DOS and
the other flavoured. The observation and drinking of the
solutions however was continued for the duration of diarrhoea

or for a period of 48 hours.
RESULTS

None of the cdses yielded any pathogenic organisms by
routine'bﬁcteriological methods. All were successfully
hydrated during the phase of the study and none required

intravenous therapy.

Regime I - Single Solution Study:

When no choice was given, the flavour and colour of the
solutions made little difference to the patients. Table 1
shows this ¢learly. The intake of the solutions were only

marginally better with the flavoured type.

Regime II - Double Soclution Study:

If the patients were given a choice between two types

of solution as was done in this case, the quantitative intake
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was much higher in favour of the flavoured solution. Table 2
shows this to be true for both the children as well as a&ults.
The difference were significant.

The other significant finding was the higher intake of
the solutions by the patients when a choice was provided.
The sum of intake of the plain and the flavoured solution
was higher than those shown in the table 1. Although the
degree of severity of diarrhoea might be quite-different, there
is a suggestion in the table 2, that patients may drink a
larger quantity of solution by switching from one type to

another to avoid fatigue.

Regime III: Prolonged Drinking:

Only cases who had diarrhoea for a period of 48 hours.
after initial hydration were analysed. Table 3 shows the volume
of intake for maintenance during‘the first 24 hours.and the
second 24 hours aftér hydration. Again a choice was provided
to each of the patients. It is obvious from the table 3, that
under this circumstances the intakes were higher in favour of
the flavoured solution. The differences were also significant.
The results suggest that flavoured solution would be preferred

if a patient is given the choice.

14~



TABLE 1
INTAKE OF PLAIN FLAVOURED ORAL SOLUTION
(IN ML/KG/HR) DURING THE MAINTENANCE PHASE OF
DIARRHOEA WHEN A SINGLE SOLUTION WAS PROVIDED

2

2 hrs.

6 hrs

Children | Adults
(n = 16) (n = 16) (n = 16) (n = 16)
PLAIN FLAVOURED PLAIN FLAVOURED

4.9 C7.30 6.3 6.4

4.3 5.8 ) 4.5 4.4



TABLE 2
INTAKE OF PLAIN AND FLAVOURED ORAL SOLUTION
(IN ML/KG/HR) DURING THE MAINTENANCE PHASE OF

DIARRHOEA WHEN TWO SOLUTIONS WERE SUPPLIED TO EACH OF THE PATIENTS

Children Adult
(n = 12) (n = 17)
PLAIN FLAVOURED PLAIN FLAVOURED
2 hrs 2.7 7.9 2.2 _ 5.3
6 hrs - 1.9 4.9 1.4

3.4
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TABLE 3
INTAKE OF PLAIN AND FLAVOURED ORAL SOLUTION
(IN ML/KG/HR) DURING THE MAINTENANCE PHASE OF
DIARRHOEA FOR PROLONGED DRINKING WHEN TWO SOLUTIONS

WERE SUPPLIED TO EACH OF THE PA.TIENTS

Children Adult
(n = 6) | (n = 18)
) PLAIN " FLAVOURED PLAIN FLAVOURED
Ist 24 hrs 2.8 6.7 © 0.6° 6.4°
2nd 24 hrs - 1.32 5.52

4.4

a p&0.005

ban& c: p& 0.001
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Success of Dacca Oral Solution as the Sole Rehydratlng
Fluid in Moderately Severe Dehydration due
to Non-cholera Diarrhea

M, Mujibur Rahaman
- W.F, Verwey
Safiqul Islam

Cholera Research Laboratory
Dacca, Bangladesh

-18-~



Abstract

Success of Dacca Oral Solution as the Sole Rehydrating
Fluid in Moderately Severe Dehydration due
to non-cholera Diarrhoea

M. Mujibur Rahaman
W.F, Verwey

Shafiqul Islam
John Middaugh

Attempts were made to rehydrate 451 patients exclusively
by Dacca Oral Solution, IHowever, only 277 were found to
have a plasma refractive index of 1.029 and above indicating
moderately severe dehydration., Rehydration was carried out
successfully at the hospital as well as at home in 215 cases
with a minimum of professional instruction and supervision,
Full rehydration was shown by clinical improvement and drops
in plasma solids. There were 62 (22%) failures at hospital
requiring further treatment including intravenous infusion,
This included 17 cases who were hydrated successfully but
developed pyrexia of 100°F and above and were cancelled
from the study, If these pyrexial cases were excluded, the
rate of failure was found to be 16%. Inadequate drinking
for correcting dehydration and persistent vomiting were the
principal reasons for the remaining failures; a small
percentage showed a dislike for the taste. Inspite of
drinking oral solution at home during the followup, 6 out
of 215 patients had to be brought back te the hospital for
intravenous therapy because of development of severe
' dehydration., Although oral method of hydration may be
successful in over 80% of moderately severe dehydration,
caution should be exercised in recommending its use as
the sole method of rehydration in all types of diarrhoea
without backup facility for intravenous infusion,

bo-19-



The usual method of correction of moderateiy severe
dehydration following diarrhoea consists of infusion of
intravenous fluid. A large numb;r of such patients
come to the outpatient of the Cholera Research Laboratory
(CRL) daily. If oral hydration could be adopted for
these patients, a substantial saving of skilled nurse's
time and expensive intravenous fluid could be.achieved.
The present report is based on an attempt to evaluate
the success of glucose-electrolyte fluid or Dacca Orai
Solution in correcting moderately severe dehydration in

patients who had hitherto been infused with the

S

intravenous  solution.

'_i -20' )



MATERTALS AND METHODS

Patients:

Subjects for the study were selected from those
attending the o;tpatient department of the CRL with
moderately severe dehydration following a bout of liquid
diarrhoea, Patients of all ages were selected and those
with complications like high fever, pneumonia, infection
or frank dysentery were excluded, Om their arrival, p%tients
were eiam%ned for the severity of dehydration.' Those who |

were pulseless were given fluid immediately by intravenous

route and therefore were not included in the study.

Management:

After examination and recording of wital signs the
patients were transferred to a special area for the oral
hydration., Finger tip blood was collected for total serum
solids, Dacca Oral Solution was supplied in 500 ml quantity
at a time to each patient and the supply replenishéd as
required. An aid-nurse in plain dress told the patient to
drink the solution. No attempt however was made to force

intake of the fluid. Intake and output were recorded

“Zl-



hourly along with the wvital signé”%or a period between
4-5 hours, The patients were kept under surveillance
during this time for any deterioration of their clinica}
condition including the status of dehydration, If the
patients showéd any signs of deterioration or pyrexia
above IOOOF, the study was cancelled and the patient was
transférred to the ward. If the patient had persistant
vomifing or was unable to take the fluid by mouth or
dehydration remained unchanged or showed signs of actﬁal
deteriordtion, he or she was taken out of the study and
was transferred to the ward for intravengus'infusion.

A blood sample was collected for electrolytes whenever
possible from these cases, Afterl4-5 hours, a finger tip
blood was collected for serum solids along with the recording

of vital signs and evaluation of the clinical conditionm,
Rectal swabs were collected and plated on Monsur's,

TCBS, SS and MacConkey's agar and subjected to routine
culture and identification.. |
Follow up:

- Those patients who were considered to have been

successfully hydrated by oral route as shown by improvement
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of clinical hydration énd confirﬁéﬁ by drop in the value
of the serum solids were sélected for follow up. Before
they were sent home, 6 packets of "Oralyte'" was supplied
by UNICEF, Dacca and contains sodium of 90 mEq/l in contrast
to Dacca Oral Solution which has a sodium content of 120 mEq/1l
were given to each patient, Verbal instructions were given
to the patients or theilr attendants on methods of mixing and
drinking the oral solution if the diarrhoea continued,
Instructions were provided to discard leftover solutgons
after 12 hours. A member of the folloWbup_team accompanied
the patients to their homes to facilitate finding of house
during subsequent follow-up visits.

The patients were followed-up daily for a period of

five days. During each visit a proforma was filled out, vital

sign taken, temperature recorded and a finger tip blood
obtained for serum solids. If the patient's condition was
considered to have remained unchanged and the diarrhoea
containued, advice was given and transportation provided

" to bring the patient to the hospital for further treatment,

No antibiotic was given to any of the patients during this

study and follow-up.
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RESULTS

A total of 431 cases were selected initially for
rehydration on the basis of clinical dehydration of moderate
severity. However, cases of mild dehydration were excluded
during the. final analysis because of insufficient elevation
of serum solids. An arbitrary value of 1.029 as the refractive
index of serum was selected for defining the 1owef limit of
moderately severe dehydratiﬁn in these patients., Therefore
277 were subjected to the final analysis. Table 1 shows the
breakdown of the patients under study.

Only one caée was positive for cholera inaba El Tor,
one yielded non-agglutinating vibrio and three were'shigella

positive, two for S.flexneri and one S.dysenteriae type 1.

Successful Cases:

A total of 187 out of 277 cases (68%) were successfully .
hydrated in the outpatient department (OPD), Table 2 shows
their results.l All of the patients showed a drop in serum
solid values from their adﬁission figures, It was also found
during the fOIIOWbuplthat these patients were able to maintain
.an adequate intaké by mouth so that despilte continuing

diarrhoea, they did not develop dehydration at home,-

<24



Inability to drink an adequate amount. to correct dehydration
was the most important cause which was followed by persistent
vomiting as a cause of failure,

A further analysis of causes of failure at the OPD
was carried out by obtaining samples of blood for analysis.
An estimation of blood electrolytes was carried out.
A total ofi3/310ases where serum electrolytes was done
showe& acidosis as reflected by serum bicarbonate of 5;16 mEq/
litre, No other abnormality except a high level of serum
slid was found.

Success at OPD But failures at home:.

Out of total of 277 patients, 215 were sucessfully
hydrated in the OPDIbefore being sent home for followup,
D?ring the followup 14 or 6,5% could not be traced due to
change of address and 4 patients did notllike to .cooperate,
Therefore a total 8% of patients were unavailable during
followup., On arrival at home, 6 or Sziof patients were
found to have a deterioration in their status of dehydration
and were brought back to CRL for intravenous therapy,

Only 4 patients did not like the taste of "Oralyte" which

contains vanilla as a flavouring agent.

-25.



Out of 174 mild cases 2 weré';dmitted from the OFD
due to pyrexia and the rest were sent home and successfully
followed ﬁp.' There were a total of 12 cases in this group.
where followup was.not successful due to non-availability

of patients or non-cooperation from the family,

DISCUSSION

To our knowledge this is the first time that a
systematic effort was made to evaluate the practicability |
of oral hydration in moderately severé déhydration under
relatively unsupérvised setting., The usualgmethod of
déaLiné with these patients was give an initial infusion
of iﬁtravenouslfluid,and ;ainténénce by the oral route,
Since there was a potential danger that some of them may
go into severe déﬁydration while attempts were being made
to correct the initial dehydration, the study could not
have been ethically done outside the hospital, It is
obvious that oral hydration is a very successful method
of correcting dehydration in these patients, However
some 16% (excluding these developing pyrexia) of the

cases may still require intravenous therapy in the setting
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we deseribe. If intense efforts were made to hydrate
these patients by repeated instruction from a physician
or a uniformed nurse, the failure rate might have been
lower, Since one of the objectives of this study was to |
mimick as mu;h as possible, an unsupervised situation,
pursuasion was left entirely to the judgement of the
patigﬁt's attendant, | |

| Once the patients were sent home, 3% were brought back
for intravenous therapy., This is a small but significant
number as these are the patients who potenﬁially might go
- into severe dehydration, While fecommending unsupervised or
home-based oral therapy for correcting dehydration in
diarrhoea no one should lose sight of these facts, It is
also important to rémember that this obse;vation was carried
oﬁt almost exclusively in non-cholera diarrhoea where the
Severity of dehydration is usually iess. It is expected -
that with heavy purging in choiera oral therapy at home
may be subjected to a test which is bound to be severer

-

in non-cholera diarrhoea,
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SUCCESS AND FAILURE OF DACCA ORAL SOLUTION

TABLE 1

AS THE SOLE REHYDRATING FLUID

SUCCESS OR FAILURE .

- NO. B R
1. To;al Patients Selected . 451_ 100
2. Mild cases éxéluded from :
~analysis 174 39
3; Patients under study 277 61
Success ét 0.P.D. § Followup 187 68
Failure at 0.P,D. only 62 . 22
Success at 0.P.D. but.failufel _ '
at home 28 - 10 -
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TA]

SUCCESSFUL USE OF ORAL HYDRATION IN 187

' ‘ BY DACCA O
A To-
Age Group No. Age Weight “Admn. 5 Hi
£z 25 1.18 7.47 1.030 1.0:
(0.52) (1.4) (0.001) (0.01
3 - 7 yrs. 36 4.38 12.63 1.030 1.0
| (1.62) (3.2) (0.002) (0.0
8 -15 22 10.55 23.8 1.031 1.q
. (
(0.36) (7.7) (0.002)  (0.002,
16* 104 28.8 43.61 1.031 1.027
(11.39) - (6.91) (0.002)  (0.002) o

N\

(Figures in parenthesis indicate standard deviation:



TABLE 3

CAUSES OF FAILURE OF ORAL ﬁYDRﬂTION BY DACCA ORAL SOLUTION

. | :
IN MODERATELY SEVERE{ DEHYDRATION IN 62 PATIENTS

IR

T ; AGE GROUP_

Causes. =~ &£20 3.7 8 - 15  16%  Total 3

pyrexia > (100°F). 6 i -- &7 1 6 17 27.0

Persigféﬁfifoﬁi ing . I S 3 7 15 24.0

Inab111ty to

correct dehydration? '41 | 1 9 21 34.0

i

Refusal to drink .~ -*l'QLF"JJ»L'F' -,.'- ' _ 3 - 5 8.0

- Dysenteric symptom - 1;1-

27 1II 62 100.0

. :.=_, ] % . L . S . . o
I and 'II = Shigella Flexneri three cases

IIf' = Shigella Shiga in one, NAG in one and cholera in"pne;

<30~



TABLE 4

CAUSES OF FAILURE OF. DACCA ORAL SOLUTION
DURING_ FOLLOWUP AT HOME IN 28 PATIENTS

_ ...Causes TR £ 2 3= T 8 -.15. 6% . Total. .. ... %
Broﬁght to 0.P.D, _ ' : : _
for giving I.V. 2 ' - - 4 6 21.4
[ . co ) .
Lost to follow up 2 : . - o 1. 11 14 50.00
Dislike of oral : | . - _ ‘
fluid 1 - 2 1 4 14.3
" Non cooperation : , ‘ ..
from the family ‘ - 1 1 2 4 14.3

Total | s 1 4 18 28 100.0
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 SHIGELLOSIS AS A CONTINUING CLINICAL PROBLEM IN 1976

i, Mujibuzr Rahaman

Shigellosis in 1976 continued to be a major clinical problem in
the hospitals of the Cholera Research Laboratory (CRL). For the first
time (table 1) isolation of shigella exceeded the isclation of cholera
- by a factor of greater than three. Although this was partly due to the
failure of cholera to break out in big epidemic, the importance of
shigellosis as a continuing challenge should not be underestimated.
Table 1 also shows the importance of shigellosis as a cause of death in
CRL where 30% of all deaths were associated with a positive diagnosis of
shigellosis. Figure 1 shows the monthly trend of admission from different
serotypes of shigellosis in both 1875 and 1976. The most interesting
departure from the last year was the continuing increase of admission
due to S. flexneri and a decrease for S. dysenteriae 1 from a peak in
April- Table 2 shows the breakdown of isolation of the shigella serotypes;
Tﬁe overall ratio between S. flexneri and S. dysenteriae 1 seem to
be the same as in 1975. The pattern of mortality were also similar.
Malnutrition associated with S. flexmeri was the most important factor
contributing to the higher mortality in this serotype. Table 3 shows
* the breakdown by age in the admission and mortality pattern of all
shigellosis. It is clear that mortality was highest in the youngest age
group, particularly in those below 5 years of age where the rates of
admission were also the highest. Leukemoid reactions as shown in table 4
continues to plague us suggesting that the severity has not decreased
among the admitted cases. §. dysenteriae 1 continues to be the major..
contributor for the leukemold reaction.




PROBABLE PATHOGENESIS OF HAEMOLYTIC AND HAEMOLYTIC-
UREMIC SYNDROME IN SEVERE SHIGELLOSIS

EXTENSIVE AND SEVERE ULCERATION IN THE COLON,

HIGH LEUCOCYTOSIS IN RESPONSE TO THE INFLAMATION -
RESULTING IN LEUKEMOID REACTION IN SOME CASES.
SEVERE TENESMUS GIVING RISE TO INCREASED POSITIVE
PRESSURE IN THE COLON, _

BACTEREMIA AND/OR ENDOTOXEMIA THROUGH THE ULCERATED
AREAS CAUSING “PRIMING” OF THE SUBJECTS.

FURTHER BACTEREMIA AND/OR ENDOTOXEMIA CAUSES -
SCHWARTZMAN TYPE REACTION BY DEPOSITION OF FIBRIN ON
THE MICROVASCULATURE.

FIBRIN DEPOSITS CAUSE MICROANGIOPATHIC - HAEMOLYTIC
ANAEMIA.,

EXTENSIVE INVOLVEMENT OF KIDNEYS BY DEPOSITS CAUSE
HAEMOLYTIC-UREMIC. SYNDROME,
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TABLE 1

ADMISSION AND DEATHS IN CRL, 1976 =

Admission
6785
|
Shigellosis Cholera ' Other
" 1126 358 | - 5301
(17%) O (5%) | (78%)
Deaths

2%5 (3.3% of total admission)

.mShigellosis g Cholera } Other
67 A | 156
(30%) - (0.9%) 69%)

* A substantial proportion had symptoms of

dysentery not confirmed by bacteriolpgy.
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TABLE 2
ADMISSION AND DEATHS STATISTICS IN SHIGE LLOSIS ~ 1976

TOTAL SHIGELLA ADMISSION

1126
l B
SHIGA FLEX: QTHER.
317 605 204
(28.2%) (53. 7%) (18.1%)
DEATH
' 67
i
J 3
SHIGA FLEX OTHER
15 39 13
% of total death : (22, 4%) 58.2% 19,4%
% of total respective serotype 4, 7% ) R _' 6. 5% 6.4%
% of total shigella admission _ 1. 3% 3.5% )

1.2%
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TABLE 3

ADMISSION AND DEATHS IN SHIGELLOSIS ACCORDING
TO AGES IN HOSPITALIZED PATIENTS IN 1976

FLEXNERT ~~ =~ "SHIGA . . QTHER = -
Age grg#p TotaiICasgsl__ Death‘_j__ %' ~Total Cése_ f_Dgath_ _%___ Total Case Death
é1 | -122 13 11 22 | | | 3 14 | 36 2
1 -2 145. 14 10 ' 60 6 10 | 37 | 4
'3 -5 116 - '10'-. | 9 | 87 4 6 37 5
6 -10 s 1 2 ‘43 | = 1 2 28 2
11 -19 25 - __ - 38 - - 12 E
o o n 1 e a1 s
11 ages 606 _' s s 317 155 - 203 13




TABLE 4 -
LEUKEMOID CASES IN SHIGELLOSIS IN CRL, 1976

77 (6.8 of total Shigellé Admission)

— [ ]
iga Flex Others
(79.2) ' 14 (18.1) | 2 (2.6)
9.2 of total shiga admission) {2.3 of total flex admission) (1% of total other

shigella admissi

. DEATH
20 (25.9 of total leukemoid in shigella)
(29.8% of total death in shigella)

I | I - _ 1
iga _ Flex Others
(65%) - 6 (30%) | 1 (5%)
6.7% of total death in shiga) ~ (15.4% of total death in flex) = (7.7% of total

death in other

o shigella)
.1% of total shiga ' (1% of total flex (0.5% of total other
admission) : admission) . shigella admission)
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DISTRIBUTION OF LEUKEMOID CASES (1976), ACCORDING TO AGE AND SERCTYPE

Age Group FLEXNERTI SHIGA OTHER
Total case Leukemoid %  Total case Leukemoid % Total case Leukemoid %
<1 122 3 2 22 8 36 36 . 3
1-2 45 4 3 60 - 227 37 37 ..
3-5- 116 5' | 4 87 - 19 22 37 - .
6 ) 10 4 2 4 43 9 - 21 28 1 4
1n-19 25 . . 38 1 3 12 - - @
20% 150 - . 67 2 3 53 - .

All ages 606 14 C2 317 . 61 19 203 2 1




DISTRIBUTION OF LEUKEMOID CASES (1976)

ACCORDING TO AGE AND SEROTYPE

-

Age group Flexneri Shiga Other Cholera Bacteriologically  Total %
negative
21 3 8 1 1 1s 28 23
1 -2 5 23 - - - 9 37 31
3 -5 5 20 - 2 4 31 26
6 -10 2 9 1- - 2 14 12
11 -19 - 1 - - 2 3 2
20 * - 2 - 1 5 8 7
All ages 15 63 2 4 37 121 100
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ENTEROTOXIGENIC ESCHERICHIA COLI (ETEC) DISEASE IN BANGLADESH:
CLINICAL, THERAPEUTIC AND LABORATORY ASPECTS

Michael H. Merson, R. Bradley Sack, Sirajul Islam, Golam Saklayen,
Nural Huda, A.K.M. Golam Kibriya, Abdullah-al-Mahmud, Qazi Shafi -Ahmed,
-Anwarul Quder, Rebert H. Yolken, Mujibur Rahaman, Albert Z. Kapik@an;{\

Johns Hopkins University, Baltimore, Maryland,
The Cholera Research Laboratory, Dacca, Bangladesh,
and the National Institutes of Health, Bethesda, Maryland.

Hany studies have demonstrated the 1mportance of enterotoxlgenlc
[. coli (ETEC) as 2 cause of diarrhea. In Bangladesh 3 previous studies
’have shown these organisms to be responsible for many adult cases of .
cholera-like diarrhea (4, 6, 7). In this study we attempted to define,-
" in hospitalized patients, detailed clinical and laboratory features °
of ETEC disease, the effect of tetracycline on. 1ts c11n1ca1 course,
~and an eff1c1ent means of its:diagnosis, :

MATERIALS AND METHODS

One hundred seventy six adult males presenting to the Cholera
Rescarch Laboratory Hospital in Dacca, Bangladesh, from October to .
December 1976 with a history of acute watery diarrhea, appearing to
have lost 5% or more of their body weight, were studied. All had
adnission stools examined for Vibrio. cholerae by darkfield micro-
scopy -and were negative. On adm1551on a history and physical were
performed, stool was obtained by rectal catheter for culture,
microscoplc analysis, and electrolyte determination, and a venoﬁs_ _
blood sample was drawn for measurement of electrolytes and specific -
gravity and for acute serology. Replacement intravenous fluid
therapy was administered within four hours at which time a finger-
tip blood specimen was obtained for measurement of specific gravity
and a complete bleood count. Two hours after admission tetracycline
or placebo therapy was initiated with 300 mg capsules for patients .

~weighing 30 or more kilograms and 250 mg capsules for those welghing
less than 30 kilograms. Capsules were given at 6 hour intervals for ~

- 72 hours. All subsequent stool losses were replaced with intravenous
fluid, and stool volume and fiuid replacement were recorded every 2
hours. . Follow-up stool cultures were obtained by rectal swabs every

24 hours for 4 days, and 7 and 14 days after admission. Convalesceat .
sera were obtalned at 14 days from 102 cases. BT .

: All'stopls wgre'examlned_for-sa;monellae, shigellae, and vibriosf
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by standard CRL procedures and for rotavirus by the ELISA assay (11).
Patients with those organisms were dropped from further analysis,

Up to ten lactose-positive colonies with typical E. coli moxphology

were individually picked from the MacConkey plate - of each stool culture.
The first § colonies were repicked to form a5 pool and all 10 colonies
were then repicked to form & 10 pool. Isolates and pools from admission
cultures were grown in trypticase soy broth with 0.6% yeast extract

. (TSBY) in a shake (60-70 shakes/min) culture at 37°C and examined for _

* production of heat-labile toxin (LT) by the CHO assay (2) and heat- stable
" toxin (ST) by the infant mouse assay. (5). Isolates and pools from -

~ follow-up cultures of LT-ST and LT E. coli cases were grown in syncase
broth in a resting 48 hour culture and examined for LT production in

the adrenal cell assay (8). Isolatés and pools from follow-up cultures

" of ST cases were tested for ST production after 18-24 hOur growth on a’

roller drum { 22rev/min).

The Sereny test (10) for invasiveness was used to screen Iactose-
posztlve and negative isolates from 100 patients,
1
One lactose-positive colony fgom each patient was confirmed as
E. coli and scrotyped at the WHO Reference Center in Copenhagen.
 Antibiotic sensitivity tests were carried out by the Kirby-Bauer method
(1) on these enterotoxigenic isolates and a sample of .non-toxigenic E.coli.

In an attempt to detect LT and ST in the stools of cases 2-3 ml
aliquots of admission stools that had been stored at -40°C for approx- -
. imately 5 months were defrosted and .spun at 10,000 RPM for 30 minutes.
Supernatants were then tested in thg adrenal cell and infant mouse
assays. Specimens were run by 2 different procedures. In the first
the stools were kept at room température for 45-90 minutes after
centrifugation and prior to toxin‘testing (Method A); in the second
they were kept at all time at- 4°C, (Method B).

Anti-toxin neutralization titers were determined for the 102
paired -sera by the adrenal cell method (9). .Antibody titer measure-
. #ments to rotavirus were measured by complement fixation . (3} and ELISA
T assays (12)

3

RESULTS

A diégnosis_was made in 147 (86%) of the_176_cases. ;Twenty-three
(13%) were mixed infections. Data in Table 1 shows the number of cases
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in which cach organism was found as a.single pathogen and the total
number of cases in which the organism was isolated. ETEC were isolated
from 109 (62%) cases and was the only pathogen in 95 (54%). These 95
will be referred to as E. coli cases. Other pathogens isolated
‘included Vibrio cholerae, Vibrio parahaemolyticus, non-cholera Vibrios
{NAG}, Shigella Flexrerl, Shigella boydii, Shigella sonnel, Salmonella C
“and invasive E. coli., In 8 of the 9 rotavirus infections, the virus was
detected in stool. Nine (64%) of the 14 NAG infections, 12 (75%) of the
- 16 shigella infections and 8 (39 ) of the 9 rotavxrus 1nfect10ns were,, T
mixed 1nfect10ns. Lo

Table 1 °

FREQUENCY OF ORGANISMS ISOLATED FROM 176 STUDY CASES -

Isolated
Organism : RS Slngle Pathog__ ‘Total Infections
: .. No. % -.,-No. ' L

Enterotox. E. coli . 9s ;54 S.109 s .62

V. cholerae R o T -14 0 08
V. parahacmelyticus 6 3 -6 3
NAG (Non-cholera. Vlbrlo) 5 3 414 -8
Shigellae* 4 2 - 16, . .9
Invasive E. coli. ! U S
Rotavirus ool . .,'..'lx.. ca .lg 2 3,
Salmonella C ) o R | 1

* Includes 11 cases with §. flexneri, 3 cases with'S. boydii gnd
2 cases with S. sonrei. ‘ : : ¥

Of the 95 E. coli cases 62 (65%) had LT-ST producing strains,
30 (32%) had ST | producxng strains, and 3 (3%) had LT producing strains.
The clinical features of disease caused by LT-ST E. coli and ST E. coli
were similar (Table 2). Almost all the E,'coli'czées had vomiting with
onset on the average 3.8 hours after onset of diarrhea. Two thirds

had muscie cramps, 51% had abdominal pain and 19% had fever lasting an
_average of 4 hours. '

Selected laboratory featvres of these cases are shown in Tables
3 and 4. For all cases the mean admlsslon sexum sodium (134 meqg/L),
potassium (4.8 meq/L), and chloride (102 meq/L) and the mean hematocrit.
value (37.9%) measured 4 hours after admission were normal. The mean
total white count 4 hours after admission was elevated {14,600); many.
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~ paticnts had a shift to the left. Stool microscopic examinations o
revealed 0 to 5 polys per high powered field 'in 82%. of cases, but 8{9%) .
".cases had 6 to 10 and 7 (8%) cases had greater than 10 polys per high R
pover field. Over 90% of patients had parasitic infestation. For all :
these values there was no difference between LT-ST and ST E. coli cases. -
‘Data in Table 4 shows that the mean stool electrolyte and osmolarity
values for the LT-ST and ST E. coli cases were similar to each other ]
'~_-and to those of the: cholera, other V1br10 and unknown etlology cases. S

Table 2

CLINICAL FEATURES OF ENTEROTOXIGENIC E. COLT CASES

. :_LT --ST*.,; ST ... All* 1
L (NeSS) L (N=30) - (N-88).7 ¢
- No. % - No. % . - .No. %
. Vomiting .0 . 837 96 728 .94 84 96 - .
. D - V (hrs)*** ' 4,1 7 3.7 3.8 T
. Muscle cramps . 2 - 37 67 - 20766 . 58 .66 : -l
 Abdominal pain © 25 46 7 18 760 45 517
Temp. (over 100°F axlllary) 9 16 8 - -27.. . 17 19 -
Fever dur. (hrs) 3.7 44 N

e

* Excludes 7 cases who took tetracycllne prlor to adm1551on .
** Includes 3 LT cases ‘
.+ *** Tnterval from. dla:rhea to vomitjng
Table 3

ADHISSION LABORATORY FEATURES OF ENTEROTOXIGENIC E. COLI CASES

(hean Values).?

. L0 LT - STE... ST ALl%

J T T (N=88) iew (N=30) - {N=88)
Serum Na+ (meq/L) - . 133 134 . 134
Serum K+ (meg/L) , : 4,9 - T 4,6 . 0 4.8
Serum Cl- (meg/L) : .12 1020 0 102 7
Het v (%) . 37T 38,4 . 37.9 -
WBC*** {cells/mms) * . 15,1007 13,100 . 14,600
Fecal Leucocytes (No. /hpf) S LR I R

' 0 -5 C 44%xRx, 25 . T 72
6 -10 . ' _ 6 ... 2. 8
>10 oo -5 L med s 70

* Excludes 7 cases who took teuracycllne prlor tq aam1551on.-n
** Includes™3 LT cases.

Rk . .Measured 4 hours after adm1551on.,
. ¥***No, of cases



. Enterotox. E. coli

Tabie 4 -'-“

STOOL ELECTROLYTFS* BY ETIOLOGY

" piagnosis - .-’%= o kT oa HCOz . OSMOL -

(meq/L) (meq/L);;.(meq/L}f;’meq/L);fﬁ(osm/L) "

LT-ST (N=50) .- . -108t4 = & 27£2 » °- 78£3- 7 45:4 - 306%3

ST (N=23) 10846 - . 24%3- 7240000 37x2 . 327%14

LT (N=3) 12084 1 1837 8943 424 .17 30923
. Cholera (N=11) v 115%7- 274 88+6 J3RE3H 322%16
Other Vibrios {N=10) 124%2 = 14%2 824 36x4 34415

Unknewn (N=26) 1144 2lt2 - 774 3913 32248

* Mcan values Z1SE-

Twenty three (61%) of the 38 LT-ST cases.and 3 of 4 LT cases had

" 4-fold or greater rise in titer to LT. None of 22 ST patients had a

titer rise, Only 1 of 38 other patients with diarrhea due to NAGs,

. Shigella rotavirus or of unknown etiology had a titer rise, and thls

case had a NAG infection and only 1 E. coli isolated from his admlsszon-

" stool spcczmen which was not enterotoxlgenlc

Table 5 presents data that attempts'to compare the severity of

‘disecase in 31 LT-ST and 16 ST cases. -Although none of the differences: -

are significant, the LT-ST cases tended to be older, had greater loss

- of body weight from their illness, mgre often appeared severely dehy-

- drated on admission, and had a higher admission serum specific gravity

and a lower serum bicarbonate. Although the duration of diarrhea
before hospital admission was almost identical, the total duration of
diarrhea in the LT-ST cases {32.6 hours) was significantly greater .than
that in the ST cases (22.5 hours). LT-ST cases also purged a signif-

- icantly greater volume of stool than ST cases (35cc/Kg versus llce/Kg) .o .
and required more intravenous fluid (1llcc/Kg versus 81 cc/Kg). The

duration of excretion of organisms in stool was. almost the same: 2.4

”»days for LT-ST cases and 2.1 days for ST cases,

The effect of tetraqycline on 20 LT-ST cases was compared with
25 cases who received placebo (Table 6). Persons in both groups had

° tetracycline~sensitive strains and purged for at least 4 hours after - -
- - admission. In the 2 groups there was no significant differences in =~

" clinical or laboratory parameters on admission, although the placebo

"gloup had a slight trend toward a more severe 111ness with a lower

"' mean systolic pressure, greater percent weight loss, more cases appear-

ing severely dehydrated, and a higher admission specific gravity and

lower bicarbonate. Compared to the placebo cases the tetracycline
. cases had a shorter duration of 'illness.in the hospital (25 hours_

bl



versus 18.8 hours), -less stool volume (43 cc/Kg versus 28 c¢/Kg), and
_ less intravenous fluid requirement (120 cc/Kg.versus 105 cc/Kg}, although
these differences were not statistically significant. There was a highly
blgﬂlficant difference in mean duration of excretion in the 2 groups -
- 2,2 days in the placebo group and 0.6 days in the tetracycline group.
- This effect of tetracycline on bacterial excretion was apparent after !
~ only one day of therapy (Table 7). Twenty-four hours after admission
- 25 of 29 placebo cases were still culture positive for LT-ST organisms -
compared to 9 of 22 in'the tetracycline group. .This difference became '}1
more apparent over the next 72 hours. One case in each group was . -
positive on day 7 or 14 follow«up cultures.’ L

Table 5 ?

N COWPARATIVE FEATURE; QF LT - ST AND ST CASES* -

“LT-ST .. ST . -
S {N=31) 7 [N=16) .

'Age (yrs) D tT24 P, Q7%
Discharge weight. (kg - T 41.6 .- 38,5
Admission systolic BP(mmHg) = =~ 76 .79
Weight loss (%) 7.5 16,3
Clinical severity (cases) : R )

' Moderate - 107 9

Moderate-severe © 13 6
Severe U S TP URTE 2 Co

. Admission serum spec, gravity = 1.0334 - 1. 327 P= p9¥x* i
Admission serum blcarbonate(meq/L) 16.0 17,8 ° PE? SELLE

" Duration of diarrhea (hrs) T

Pre-admission : ST 1L, 9 0 1.7 B

: Total . 32,67 22.5 p=< O5wak

- Stool Volume (ce/Xg) -+ - 35 1l T pe, 03%* I.‘_
< I.V. Volume (cc/Kg) Lo 111 81 Pag. 05***.:_
: Stool excretion-(days)'* . Co2.4 2'1 'éﬁ_i Lo

* All. values are means. except these for cllnlcal severlty.“
, %% Mann ‘Whitpney U Test '
. *** ¢ otest, TR

*?**chl squaren E
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‘Table 6 -

'EFFECT OF TETRACYCLINE ON LT-ST¥*
ENTEROTOXTGENIC E COLT DISEASE

Placebo 'Tetracycllnel%

(N=25) .o (N=20)
. Age (years) S 34 Tf;%c 30
. -Discharge weight (Kg) 419 - U 39.4
. Admission systolic BP'(mmHg) 72 - - - 88
Weight loss (%) 17.8 ' 6.4
Clinical severity {(cases) ' ‘ C
Moderate - 6 5
Moderate-severe - 1 v 11
Severe ' - 8 . ga;f 4 g
‘Admission serum spec. gravity 11,0347 - 1.0338
~ "Admission serum bicarbonate (meq/L) 16.1 - 5i16-8
" Duration of diarrhea [hrs) - IR
" Pre-admission N & O R 11,7 “
Hospital © ... 25,007 . T18.8 P=<,2%¥
“Stool volume (cc/Kg) : 43 - 28 Pz, 34%%%"
I.V. Volume {cc/Kg) - 20 105 Pe, 3¥x
Stool excretion (days) . -.! 2.2 o 0 6 P<.001**

: . -
* &11 values are means except for cllnlcal severlty.
** 1 test

Wk Wann Whltney U test

'_Table'?

' NUMBER OF CASES - EXCRETING LT-ST E. COLI"

‘Culture - . . ‘Placebo Tetracycline
: ' (N=29Y o N=22)
24 hrs, .7 “ 28 9 L P<,o1vw
At b T gy RO
72 hrs. BRI 16 1 Pe,001**
96 hys, - . o5 . -0 T -
7 days S 1024)%*% 7 0(14) . )
14 days ‘_'.;' "j 0(17) S 1(11)

v

._-* Includes 6 cases who dld not purge in hosp1ta1 :
** ¢ test '

**f Numbers in parentheszs is number cultured

e



In an attempt to further assess the effect of tetracycline on .
duration of diarrhea, Figure j shows the number of cases in the
placebo and Letracycllne groups by duration of diarrhea iff the ‘
hoqpltal. Almost all of the cases that purged 28 hours or longer x'
were in the placebo group. As shown in Table 8 there was a Lo
significantly greater number of cases in the placebo group than 1n -
the tetracycline group whose duratlon of 111ness was greater than

28 hours.
ZT;Figurefllﬁ“

" See  Page -57(a) .

" Table 8 -

- DURATION OF DIARRHEA IN LT—ST'CASES 3
+ <IN PLACEBO AND TETRACYCLINE .GROUPS

".Duration' :§:f _ ‘Placebo - Tetracycline'r
528 hours. - . 17 et !

328 hours R ‘8 . g 1._”

' P:='O.03,_F15cher's?exact test.
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The percentage of cases in the placebo and tetracycline
- groups who had a 4-fold or greater rise in anti-LT titers and
the geometric mean acute and convalescent titers in the 2 groups
are shown. in Table 9. . Thirteen of 18 (72%) placebo cases and 6 of
" 12 (50%) of tetracycllne cases had 4-4-fold or greater titer rise; .
. the differcnce was not significant. Similarly, the mean convalescent-
:-titer in the placebo group (21.2 units) was greater than that.in the ;5
" tetracycline group (16. 4 unlts) but this dlfference was also not .

: 51gn1f1cant. I . ‘

: Table O

RELATIONSHIP BETWEEN TETRACYCLINE THERAPY AND
ANTITOXIN RESPONSE IN LT-ST CASES

Placebo . " :Tetracycline
(N=18) - {N=12)
Four-fold_or ﬁreater:. | S . I?_,F
titer rise s N 13/18 (72% )1 L6712 (50%)*
Geometric mean titer. (unlt/ml) . _ . _
Acute . : 3.02 : 6.12
Convalescent = 21.2% 16.4

1.2 :
" Difference ‘in placebo and tetracycline groups not significant

Only 18 cases were included in the.assessment of tetracycline
on ST disease - 10 recelved placebo and 8 received tetracycline.
Except for age and clinical severity these groups were well matched
(fable 10). "Tetracycline had no effect on disease duration, stool
volume or intravenous fiuid requirement. However tetracycline did
significantly shorten the duration of bacterial excretion from 1.8
.to 0.4 days. As was the case of LT-ST disease this effect was seen
_within 24 hours after admission (Table 11) 12 of 14 placebo ‘cases’ -
were positive for ST organlsms at 24 hours conpared with 4 of 10 °
tetracycline treated: cases | By 72 hours only placebo patients were
still culture p051t1ve. ﬂo cases - were. culture p051t1ve on day. 7
- or. day 14. ER ~
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Table 10 -

EFFECT OF TETRACYCLINE ON ‘ST DISEASEX. . |

" .. Placebo-

Tetracycline

o N=10Y 0 (N=8Y
 Age (years) R s 0028 0 40 L Pe.O3
. Discharge weight (Kg) e TP 41.0 04303 L L
© Admission systolic BP (mmHg) ' L8883

Weight loss (%) . 8.2 0 4.8

Clinical severity (cases) ' S
Moderate 8 4
Moderate-severe 1 4
Severe S 1 0

' Admission plasma spec. gravity o C 1.0326 | 1.0320.

Admission serum bicarbonate (meq/L) Lo 18.3. . 1%9.2.

Duration of diarrhea (hrs) P o o D
Pre-admission ' ' 10,5 8.0 ’
Hospital , : _ 17.2 - 15.5

Stool volune (cc/kg) . 17 24

I.V. volume (cc/Kg) _ , - 85 86

Stool excretion (days) : o i.8

* All values are means except for clinical severity.

0.4 P=,01**

%+ Mann Whitney U test

FEA A
.

Table 11, - s

NUMBER_QF CASES * EXCRETING ST E. cou

.bCulture Placebo i

Tetracvcllne
(15*—14) ' ' (N=101

24 hours . ‘ 12 S g ?_P<.OS*

48 hours - - R 8 : S | P<,05*

72 hours : 6 . p Ps.0S*
" 86 hours o .2 - >0 - : :
" .7 days i Q(i2)** ' C0(eY
' 14 days 0{11) 07y

Includes 6 ;ases who did not purge in hospltal." SR

* t test. .

** pumber in parenthesis is number.cultured._f
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Table 12 shows the antibiotic resistance patterns of the ETEC

" and a group of 76 nontoxigenic E. coli isolated from admission stool

_ specimens of 11 ETEC and 63 non-E. coli cases, The most common :

“. posistance pattern was sulfa/strep in the LT-ST E. coli, tet alone and
» sulfa/stfep in the ST E. coll and sulfa/strep/tet in the control strains.
Cleven (16%) of 69 LT-8T E. coli were resistant to one or more antibiotics
 compared to 11 (32%) of 34 ST E. coli and 28 (37%) of 76 control srrains.
.. The difference in resistance ‘between LT-ST and ST strains was:of border —

- .1line statistical 51gn1f1cance {(p=06): the difference between the LT-ST

© and controls was highly significant (p< 01). Significantly more of the
LT-8T E. coli (96%) were sensitive to tetracycline than the ST E.~ coli *
(80%) (P<.05 by chi square analy51s) or control. stralns (67%)(P< 001 by
chi square analys;s)

.Table 12

ANTIBIOTIC SENSITIVITY OF ENTEROTOXIGENIC .
E. COLI AND; CONTROL STRAINS

" Antib. Res. . LT/ST(N=69) ST(N=34)«a_LT(N=6)s;-Control(N=76)f;

S/ST 7 4 - L3
S/ST/TET 2 1, 14
S/ST/TET/CH 1 L
S/ST/TET/KA 1 . -
S/ST/TET/AMP : . o Sl L2
. S/ST/AMP/KA 1 e L
. SXST/SW/CH/TET : ~ 4 -
TET S : - 3
TET/S o ' . 1
. TET/CH _ S o 1
 Total: 11*4 11% i*,l 28#
Percent; . = 16 32 - 17 37
= % chi.square = 3,34, p=.06 = .
, " chi square = 7.00, p<.01 o -

The 0 serogroups of the ETEC strains are shown in Table 13.

;. Although the 69 LT-ST strains included 11 serogroups, 59 (85%) of
- the strains were in one of 4 serogroups - 06, 08, 078,0115. In
7. contrast the 34 ST strains were distributed among 15 0 serogroups

and 'the two most common serogroups were 078, one of the 4 groups that .
included the majority of the LT-ST strains, and 0128, a classical |
';enteropathogenlc serotype.. _ The & LT st;alns-were.distribu;edfgmong

'}_'_6 0 serogroups.' L
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Table 13 -

. b t X ’ .
" Q GROUP AND ENTEROTOXIN TYPE OF E. COLI STRAINS
. LoULATED FRUM 10U bN'l'bRU'l'UXlGJ:'NJ.U k. COLL

E . R St

EnterotOxln Type

.- 0_Group i . LrsT .. ST only: © - LT only AT
04 I__'-', ".I‘_:-" . l . LY . +
.06 -9 B
' f gg i 'IQCIJ ;;ffi"-.ii
B D V- S AT
020" . .. B 1<
025 2 o
029 = .
- 034 . . o r2
048 a B '
063 . 1 S 2
078 - 2009 ... 5
085 - 2 . Tl
096 -
0114. o 1
0115 ¢ o - 11 2
6123 -7 1
0126 : S Tl
0128 : ’ ' o. S
0148 |
0159 :
" 0X2 . 1 o
Neg 01-0163 1 3 -
Rough . 2

(1} Includes one 08:060
(2) Includes three 020;0153
{(3) Includes three 078 044 and one 078 0137

To determine the most expedient way to diagnose ETEC disease in these
' patients we compared results.from toxin testing 10 individual isolates,
-a pool of 5 isolates and a pool of 10 isolates from ‘each stool culture.

0f the 109 E. coli cases detected .on admission by testing 10 individual
‘picks the 10 pool was positive in 105(96%) and the § pool in 104 (85%).

If only the first pick from each patient had been toxin- teste@ 100 (92%)of
-the cases would have been 1den;1f1ed, if the flrst 2 PleS had been tested
104 (950) would have been dlagnosed. - S .
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Table 14 .

) SE“SITIVITY OF POOLING ISOLATES FOR LT TESTIVG* :

Positive N " .. Cases " Pool P051t1ve

P1cks (pf 10) ;o) No.-ﬁ %

56
75
- 83
50
7
2100
7100
100

SRR

BGOSR OO

o : L
N N N N R N R V)

DWWV O A G N

i N ]

~

* Rcstlng 48 hr. culture in syncase broth adrenal cell assay,
36 LT- ST and 2 HT only strains.. :

Table 15

SEVSITIVITY OF POOLING ISOLATES POR ST TESTIVG* B

‘Positive : -_f '7 Cases'l;ﬂﬂ“ " Pool. Posmtlve ﬁﬁ;
- Picks @f 10) (no ) No.:- T

. 89
L1000 . -
100

100

-.1000
~% 100
100
100

_Cym;b:xxc\unb.u{kihf
o NI Sl SRR, W T B
'o'\_m'oon—»m_r—-.ewoo-'_m

.

\ .
‘Roller drum culture: (22 revolfmln] in tryptlcase SOy’ broth with
'0.6% yeast extract

‘o

Results of the follow-up cultures in which, most patients had less"
number of toxin-positive organisms prov1ded an assessment of the
sensitivity of pooling 10 isolates for LT and ST testing.. As shown
An Table 14'when 7 or more of the 10 isolates were positive, the 10 -
pool was always\p051t1ve.6 The dlagnostlc yleld gradually decreased¢;
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&S less pleS became positive and was only 56 when 1 of 10 plcks

was positive. Similar data for ST testing was more limited because of
the few number of cases (Table 15). Except for 1 pool of 7 positive
 picks, all pools with 3 or more of 10 ST p031t1ve isolates were
_positive. [Light of nine pools with Z positive isolates and 2 of 5

- pools “with 1 p051t1ve isolate were toxln -positive.

_ Results of testing directly for LT and ST in admission stools are
shown in Tables 16 and 17. Significantly more stools known to contain

. LT-ST organisms were positive for LT by Method B (85%) than by Method

A (51%)(p<.01}. One of 6 cases with 1T E_ coli and 11 of 13 cholera
cases were alsd positive. WNone of 33 ST cases, 22 cases with other
diagnoses, ox -29 cases with no known diagnosis were positive. Twelve
(36%) of 33 LT-ST cases were positive for ST by Method A and 14 {44%) .
of 32 by Method B, Six (21%) of 29 ST cases weére positive. No LT or
" cholera cases were pasitiwe but 2 cases with mixed shigella and rota- '

viTug infections and 4 (17 %) of 24 cpses with ne known dlagn051s were
© positive. . : .

Table 16

DETECTION OF LT IN STOOL SUPERNATANTS =

i

- Laboratory AT .Speéinlens ' Positive - -

. Diagnosis " . __-(No.) * No. .- %

- Enterotox. E. coli RIS ~ o ' :
LT-ST (Method A) . 35 18 - 5l%
LT-8T (Method B) 33 - . 28  85*
sT - . 33 0 0 .

| LT R S S U L

 Cholera =~ - ! ' T 13 11 77

© Qthers e 22 00

.“Vé~diagnosis P o 2 o0 0

: leference in Method A and Mgthod B szgnlflcant, Chl square P< 01
**:All positive stools zun by, Method B." ' '
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Table 17.

DETECTION OF ST IN STOOL SUPERNATANTS

- Laboratory . = '13 Specxmens - P031t1Ve‘;.g
. -Diagnosis oMoy o No.. %V
. Enterox. L. c011 ' ',~'5-' 33,000 12 L 36
LT-ST . (Method A) ¢ 3300 T 12 36
. LT-ST. (MethoduB) 32 - 14 - 44
ST : 29 - ex 21
- LT 5 0 0
Cholera : 13 0 0
© Others _ 10 - 2%k 20 -
~No diagnosis . - .26 4*** 5

* 1 of 7 positive by Method A and 5 of 21 posltlve by Method B
** Includes two with mixed shigellae and rotavirus infections positive
by Mcthod B.
*#% () of 6 positive by Wethod A and 4 of 20 by Method B

~ CONCLUSIONS

This study has demonstrated that in the tlme period under stuqy
2 diagnosis could be made in 86% of adult cases of cholera-like
- diarrhea admitted to the Cholera Hospital with moderate to severe
dehydration. In up to 62% of cases ETEC were responsible. In 13% of -
the cases more than 1 pathogen was isolated. More than 60% of the cases

. in which rotavirus, shlgellae or NAG organlsms ‘were 1solated were mlxed .
-infections. -

: Of the ETEC cases LT-ST strains were isolated from about 2/3,

-, 8T strains from about 1/3 and LT strains were found in legs than 5%.

. Frequent clinical feautes of the E. coli cases included.vomiting,
 muscle cramps and abdominal pain;.fever was documented in-20% of

" cases. Serum electrolytes were normal and stool electrolytes were
».similar to those seen in cholera. Antibody rise to LT was found in .
7i.61% of LT-ST cases but in none of the ST cases. LT-ST B. coli

- disease was clinically more severe than ST E. coli disegse.

Tetracycline treatment of LT-ST disease resulted in a slightly
carlier termination of diarrhea. Tet“acycllne had np effect on ST
discase. Tetracycline did however shorten the duratlon of excretion
of oxganisms in both diseases. Tetracycline had no plgnlflcant effect
- on antibody response to LT. LT-ST strains had significantly less
uﬂantmblotlc ‘resistance than ST “ or non- -toxigehic sLpains; this
'-data was . not conrrolled for sexotype. LT-ST strains bp; not ST: strains
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appeared to be clustered in a few 0 serogroups.

For laboratory diagnosis of ETEC disease pooling was a less
“T.sensitive method than testing individual strains for LT when less than ! .
6 of 10 isolates were enterotoxigenic and for ST when less than 3 '

. -were toxigenic. However, for work up of admission specimens in our

hospitalized patients there was no advantage to pooling as diagnosis + 7
could be made with nearly equal frequency by testing only 1 or 2

Y isolated colonles. As an alternative dlagnostlc approach we found . -
LT could be detected in stool supernatants in 80+90% of ‘our hospitals
ized cases.- Testing, for ST. in supernatants appeared to be. less. . -
sen31t1ve and perhaps 1ess specific. ' o R
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ABSTRACT

One of the major difficulties encountered in assessing the severity of population
brobtems In developing countries and In evalua?lﬁg the effects of progrems and policles
on population trends Is the lack of accurate data on a varlety of demographlic varlables.
E¢forts to supply The needed Information have generally metT with only qualiflied success.
The Cholera Research Laboratory In Dacca, Bangladesh, has developed a data collection
system for.a densely settted rural populatlion which appears to generate reliable daia.
This paper presents the frend of some of the demographlc data produced In the last ten

years by thls system.

INTRODUCT 1 ON

ol

The Cholera Research Laboratory was estabilshed In Dacca, Bangtadesh In 1960 to
develop, lmprove and demonstrate measures for the preventlon and eventual eradlcation
of cholera., An essential component of this program Is controlied fleld Trials of
cholera vacelnes which require accurate denominator data., Viliages In Matiab Thana,
Comtlia District, located in the south central area of Bangladesh, were selected for
these studles. The baslc design of these field trials Involves taklng a complete .
census In the vl|]lages under sfudy-and asslgning an identlfylng census number to every
Individual. Since fleld work was begun fleld workers have visited every household
daliy To make Inquirles about the occurrence of acute dlarrheas. Thls frequent contact

with the Inhabitants has remalned an essential freature of the CRL program.

The first fleld work began In 1963 and. Inltially covered 23 villages with a
popuilation of 28,000 Indlviduals. In 1964, the trial area was expanded to Include
an addl?!onél 35 villages covering a total populattion of 60,000, The area was
turther expanded In 1966 to cover anléddi+lonalr?4 vlflages, givling a total population
>t 112,000 tn 132 viilages under surve{llance; This area 1s named as the Old Trial .

A\rea (OTA).
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In 1968, 10] more viliages wlth a popula*fon of 109,000 added to the study. These
101 viliages are called New Trlal Area (NTA). Slrce the expansfon of the Oid Trial
Ares [n March-April 1966, the fleld statf have been ma!n?atn!ng a reguiaf feglsfra?ion
of all births, deaths, and mlgratlons, In additlon to carrylng out thelr regular
‘sufvetllance tor acute dlarrheal dlseases. The survelilance of vital events has been

maintained In the New Trlal Area slince Its Incluslen In 1968.

This paper describes the trends In fertilfty and mortallty rates of the last

10 years of Old and New Trial Areas separately.

THE STUDY AREA

Matiab Is located In the deltalc area of Bangladesh, which 1s Intersected by
Innumerable tldal rivers, canals, and branches of the major rivers; the Ganges,
Brahmaputra and Meghna. The climate Is subtropical, with the Teoplc of Cadcer passing

through the area.

The peopie are almost entirely Indigenous Bengalls. Over 80 percent are Mus!im;
the remalnder are Hlndu. Less than 25 percent of +he aduits are Jiterate. The
pétnctpal occupations are agriculture and flshing, the {atter belng malnly a Hindu
occupatlon. Most of the farmland Is given to rice, the dletary staple, and jute, The

cash crop.

Villages have an average populatlon of 1,000 persons. Each village Is divided
Into many barls, a unlt of two or more patrilinealiy-related famliles. Each famlly
as [+ts own one or fwo-room house with a mud floor, jute stlck waits,_and a Thatched
jrass or galvanized lron roof. The houses In barls are arranged around a cen?ral.
ourfyard. The average population density s approximately 2,000 per square m!le.
wring the monscon, when most of the land !s under water, the ac+u3].popula?loﬁ

ehs?fy 1s much higher. Thls area has only one road; Internal communbcation Is
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accompiIshed primarily by country boat or on foot., A few motorised passenger {aunches

provide transport to Dacca and other large towns.

- METHODS

In the Old Trlal Area the census was taken In March and April of 1966 by four
teams, each conslsting of two trained field workers. The workers went from house-to-
house collecting the basic Information from each famlly on a simple form.. In the New

Trlal Area census was taken In March - Aprll, 1968 by a simllar method.

A famlly was deflned as a hearth unit, I;e. a group thqh eats fqgefhgr. Fémil!es
wore ldentifled by the name of The famlly head, bar! and the locatlon. The famlly
members were {Isted by name, age and sex, Efforts were made to obtaln reasonably
accurate ages by beglnning wlth the age of the youngest chlld In the famliy and then
asking the ages of the older children and of the parents and other famlly members.
fhe census workers made an effort folcorrecf any obvlous dlscrepancles In fhe.ages
reported by the Informants. No effort was made, however, to verlfy the reported agss

by such means as datlng of historical events.

At the completlion of thls census, tripllcate coplas of the census books were
made from the family census sheets arranged In geographlcal order. Every Individual
was asslgned the vlllage census number and an Indivlduai éertal number within the
vlilage., One copy of the census book was returned to the fleld worker who used (it
to Issue indlvidual famiily census cards to every family. At this time any
dlscrepancies which were noted by the fleld workers were reported to the central

" offlce and corrected.

Survelilance for births and deaths !s maintalned by several levels of workers.
A loca) female resldent of each villege vislts each household dally and Inqulres

about births and deaths. A male fleld assistant supervises from |0 to [5 of these
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S
lady fleld workers. Thess men, with the equivalent of a high schoo! education
{matriculates), vislt each famlly an average of once monthly and reglster all blirths,
deaths, and mlgrations on standard forms. Supervision of thls phase of the work 1s
malntalned by senlor fleld asslistants {usually Sanltary lnspectorsd who vislt each
household approximately once In three monfhé Yo check on the completeness of blrth and
death reglstration by lndependently enqu'iring about these events. In turn, these
workers are supervised by the Fleld Surve!llance Supervisor and his deputy who are

responsible for the co-ordination of the fleld work.

RESULTS

Mortallty

Table | shows Thé crude -death rate and Infant mortallty rate of the last ten years
In the Old Trlal Area and the last elght yaars In the New Trlal Area. fWO distinct
patterns were observed In the crude death rate. in tha flrst flve-year perlod (1966~
70}, the death rates were stable wlth only slight year-to~year varlatlon. In the
second flve-year perlod {(197]-756) these have exhiblted an upward trend with signlflcant
year~to-year fluctuatlons, Cnce In 1971 and agaln In {974, death rates rose sharply

to levels over 25 percent of the flrst flve-year average.

Infant mortallty rates bofh for the Cid and New Trlal Areas have shown.a mors
distlnct upward trend Thanlfhaf found for crude death raTés, however simllar peaks
were observed In 1971 and .19, Unllke éruﬂe deaTh-raTes, Infant mortallty rates
remalned high tn 1975, Thése patterns were swen In both the Old and New Trlal Areas

3s shown In flgure 1.

Table 2 shows the crude birth rates. “sta! “~rtlllty rates and sex ratlo at blrth
for the last ten yesrs In-the Old Trlal Area and the last elght years for the New

‘rial .Area, Except for 1973, both crude birth rates and total fertiiity rates showed

~
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a veryslow downward trend untt! 1974. In 1975, the deciline was drametic. As noted In
figure 2, prior to 1974, the trend In age-speé?flc ferti{!ty rate there was virtually
no decline fn any but the 10-19 year age group. In the 10-!9 yeal age-group a
pronounced decline was observed prlor to [974. In 1975, the age-specific fertillty
rates for all age-groups declined dramatically as noted In the crude birth rate and

total fertlllty rate.

Table 3 shows the rate of natural Increase In recent years In Matlab. A steady
decilining trend In natural growth was seen., Thls ls partly the refiection of a
decline In fertfl!fy of young. women, (but 1t Is mostly due to Incfeaslng crude death
rates). Durihé the period 1966 through 1970 the yearfy growth rate was 3.0 percent
which declined to 2.5 percent during 197i-=74. In 1975 the growth rate was 0.9 gercenf,
a remarkable decline by any standards., This was due primartiy to the dramatic dec! ine
In fertlllty for that year. For the last fen years, the average annual growth rates

was 2.6 percent. Slmllar ftrends were observed in both the Otd and New Trlai Areas.

Intrinslc growth rates were estimated as 3.2 percent for the perlod 1966-70; these

declined during 197174 to 2.8 percent.

D1SCUSS |ON

The flrst lssue which deserves comment 1s the quallty of reglsfration dafa.
Remarkable conformity of yearly rates and sex ratlo at birth between two areas
suggests the data were highly rellable fthroughout the period of observation., Although
the data are not presented hers, two other techniques to estimate fertility In this
population - an analysls of birth Intervals of 2,000 women and a pregﬁancy prevalence

syrvey - have Independenfly'conflrmed a crude blrth rate of approximately 28/1,000.

The abrupt change In the pattern of morfaii?y rates which began with the perlod

of civll unrest in 1971 is striking. From a flve-year pérlod'of refatively low, stable
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rates a 35% Increase In the crude death rate was noted In the 0ld Triaf Area. A
sim!lar Increase of 33% over the previous 3 ye;rs was observed In the New Trial Area.
Previous analysls of these observations showed the excess deaths to be concentrated
In the chlidren and elderly. Although the period of unrest In 197] {asted only nine
months an analysls of the pattern of mortality, which Included broad classiflcatlions
of cause of deé?h, suggested the Increase In mortallty was due To a varlety of specl-

f1c causes.

Crude death rates returned to low levels In the two years after independence, but
some age groups contlinued to experlence high mortallty rates. Thus, the mortallty
rate for the 5 - O year age-fjloup was higher tn 1972 than 1971. The excess mortallty
was attrlbuted largely to dy&éntery which might have been related to 2 decreased

jevel of nutrition,

However, crude death rates In both areas combined Jumped dramatlicaily In 1974 Yo
levels which were almost 50% higher than those of the previous year. Although we have
not analysed In any detall the deaths for {974, the perlod was marked by severe
oconomic hardshlp and food shortages for those on a money econohy. There was no war,
no mass migration out of the country. The hosplital functloned smoothly and there
ware no apparent epidemics which could account for a farge part of the excess moptzii~:
The only factor In common between 1971 and 1974 was disruption In the Intricate food-
grafn distribution system in a rice deflelt area. Although our anajysis Is Incompleute
we are lett with the working hypothesls that shortages In food avaltabllity was the
common denominator for both 1971 and 1974, Definlng the mechanism by.whlch the lack

ot avallablilty of food was reflected In higher death rates !s of primary concern.

The quallitative change In the pattern of mortallty s very reveallng. One must
emphasise the Instablilty which describes the crude death rates In the past flve
years. |1 demonstrates soclety 1s able to recover from signlificant Insults, but It
atso shows how [lttle reserve exists In the system to deal with stress. There appears
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to be a tremendous inelastlc reia?lonsﬂlp between the complex foodgrain

marketplace and mortallty In Matlab at the present tlme.

The decline in fertl)ity among young women ts probably due o the Increasing age
of marrlage. The medlan age of marrlage was 14,8 years {n 1968 and rose to 7.4 years
In 1975, The drastic fall In birth rate In 1975 s due to varlabies which are yet to
be explored. However, the food shortage observed In 1974, which caused a large net
out-migration, postponed marriages, increased the number of dlivorces and separations
in this population, undoubtedly affected the fertility rates In {975 (Appendix 1),

In addltion to these major soclal disruptions The shortage In avaflablll?y of food
probably decreased the nutritlonal status »f women which caused a reductlon In
fecundlty and lengthened ‘the period 6f femporary Infertlllty, Thus the food shortage
mlight have affected both blologlcal and soclal factors regulating fertility In a

non-contracepting soclety (Appendix il).

We expect the downward trend In fertiilty to be reversed In the future as the
Matiab area recovers from the disruptions of 1974, But we are unsure !f fertiilty
rates wlll rebound to the high lefe!s'observed in the past, It Is reasonable to
assume we may be entering an era of unsfabié fortiiity rates and signlficant fluctua-
tlons 1n both fertiiity and mortallty may be ‘the pattern In the future as the cushion

of reserve resources avallable ?o-familfes to deal with soclal and economic disruptions

{s exhausted. '

1
2

These data !llustrate the composite nature of changes In the crude rate of
natural .increase. During the last two years of observation 75% of the decrease In the
rate was due to the decline In fert!ilty and 25% due to an increase In mortallty, but

in 1974 changes In fertililfy and mortality shared equaliy In the decline.

We fee] confident our data accura?eiy reflects the true plcture of mortallty and

fertliity In Matlab, but we cannot documeni to what extent the Matlab expertence
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rgpresen*s the overall picture of population growth In Bangladesh. We are at 2 loss
to ldentlfy factors unlque o Matiab which are sufficient Yo expialn elther the
signlflcant Increases iIn mortallty or the striking fall In fér*!lt?y. Matlab Is
slmply not that dlfferent from other rural‘areas_of the delta., Therefore we feeol Thel
Matlab data probably does reflect slgnlficant changes which occurred elsewhere in

Bangladesh untl| proven otherwlse,
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" CRUDE DEATH RATES AND !NFANT MORTALITY RATES OF OLD AND NEW

TABLE |

TRIAL AREAS IN MATLAB FOR LAST TEN YEARS

0id Trial Area

New Trlal Area

Yoar COR {MR COR IMR
1966 16.0 110.7 - -
1967 17.2 125.4 - -
1968 15,7 - - 123.8 14.0 12§.3
1969 15.¢ 127.5 14,7 i39.3
1970 14.6 131.3 15.9 - 144.5
1971 @ 146.6 .7 147.3
1972 16.4 129.2 16.0 125.9
1973 14.6 128.8 13.2 122.0
1974 (20.0) (8723 21 (180.3)
1975 18,2 150.4 i7.6 153.6
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CRUDE BIRTH RATES, TOTAL FERTILITY RATES AND SEX RATIO AT BIRTH OF

TABLE 2

OLD AND NEW TRIAL AREAS IN MATLAB FOR LAST TEN YEARS

Oid Trial Area

New Trial Area

Year CBR | TR ggiio CeR TFRR gziio
1966 46.8 6.66 04 . - -
1967 45.2 6.43 104 - - -
1968 46.4 - 6.68 104 44.9 6.72 106
1969 45.2 6.5 105 44.0 6.47 106
(970 43.6 6.40 ol 44,8 6.58 101
1971 44,5 6.54 103 43.8 6.40 106
1972 4.8 6.06 102 41.8 6.08 106
{973 47.8 7.25 104 46.6 7,19 104
1974 40. 1 6.11 105 39.0 5,72 103
1975 27,6 4.15 (06 3,94

26.5

107
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TABLE 3

RATE OF NATURAL INCRBASmS AND INTRINSIC GROWTH RAT@ OF OLD AND
NEW TRIAL AREA IN MATLAB POR LAST TEN YSARS

Rate of Natural Increase in Percent

Year - - 074 NTA
1966 R | -
1967 208 -
1968 3.1 3.1
1969 | 3,0 o 2.9
1970 | 2.9 o 2.9
Mean (upto 70) 3.0 3.0
Intrinsic Growth (upto 70) 3,2 , 3,2
1971 2.3 2.4
1972 | | | 2.5 2.6
1973 3.3 ' 3.3
1974 2.0 | 1.8
Mean (71-74) 2.5 2.5
Intrinsic Growth Rate (71-74) 2.8 2.7
:975 . 0.9 0.9
Mean (upto 75) , 2.6 ' 2.5
Intrinsic Growth Rate (upto 75) 2.8 | 2.8
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- RECENT MIGRATlON?TREND;- *?~%#~—

Appendix |

- -J2-

[N MATLAB
 Year: 68 6 70 .12 73 n 75
Migration-ln (Total); |
oA - 3673 3100 3840 4315 3074 1891 1974 313]
NTA© . 2012 3108 3610 2948 3093 1716 1850 3075
Migration-Out (Total) |
oTA 3058 ' 3664 2751 4439 4525 2300 5548 4632
NTA 4162 3620 2871 3095 4250 2041 5275 5010
Migration-in (Marrlage) .
oTA - 455 494 . 468 263 563 438 222 445
NTA © 388 470 44 303 545 372 - 227 532
Migratlon-Out (Marrlage)
| otA 517 522 494 325 58] 508 229 569
NTA 477 528 562 325 647 487 285 - 548
Migration-In (Divorce & Separation) _
OTA 105 8l 74 58 86 - 42 148 {35
CNTA 79 022 -8 74 99 73 55 163
Mlgration-Out (Dlvorcé & Separéﬂon)
R 95 ‘8t % 97 56 . 131 136
NTA 60 97 98 91 87 44 164
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Appendlx tl

LENGTH OF POST-PARTUM AMENCRRHEA AND WAITING TIME FOR CONCEPT!ON
BY THE BODY WEIGHT OF THE WOMEN
(1975 ~ 197%)

Length of PPA Wwaltling tIme for Concep¥lon -
_ Closed Closed and Open Closad. Closed and Open - Percent
Body Welght Intervals Intervals {months) [ntervals {months) Intervals (months) Developed
Ka, X x:F(x}=.5 ex X x:F{x)=,5 ex Steri{lty
<38.5 t7.9 26.3 24.9 1.3 40.0 - 33.9 17.6
(137} (318) - (318) (120) : . (380) . (380)
38,5-42.4 17.5 23,1 22.6 10.7 33,4 - 31.4 6.7
(191} (376) (376} (138) (405) (405)
42,5+ 16.8 21.9 - 21.4 10.0 23.6 26,3 8.4

(174) (349) {349) (i61) (383) - (383)

e

+ mean closed tnterval
% ¢ F{x)=.5 : medlan interval

ex : expected life of Interval at the beglnaning of Interval

Percent developed sterlilty: Percent of women who are exposed to conceptlon for 60 months and over slnce

resumptlon of her menstruation falled to concelve for any reason.
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Introduction

Experience with the family planning progremme for the last

11 years shows that although the past programme was able to
spread the message of family planning to a large fraction

of the population, it achieved very little success in
promoting practice of family planning. This low rate of
practice was in sharp contrast with the need for contraception
as expressed by the desire to limit chilbearing (1). The
impact survey found that while 55% rural and 61% urban women
did not want any more children and thus needed contraception,
only 1,9% rural and 3.7% urban women were actually using

a modern method of contraception (2)., Such a large gap
between need, knowledge and actual use, raised the concern
to understand the underlying reaseons, and it was belisved that
lack of convenient and easy available of contraceptives is

an important factor responsible for the low use rate (3).

The relative magnitude of this factor can be determined by
making contraceptives adequately available in the household
and noting the extent of contraceptive practice it promotes,.

Inadequacy of clinical facilities and shortage of medical
personnel constitute additional justification for implementing
a household contraceptive distribution system.,

The Cholera Research Laboratory thus has undertaken a
contraceptive distribution project, providing oral
contraceptives and condoms on a house to house basis in the
CRL Field Surveillance Area (FSA) in Matlab Thana (4).

Cbhijectives

The project env1sages to accomplish the following research
obgectlvas.

- 1. To assess the level of contraceptive practice
in rural Bangladesh when these contraceptives
are made available at the doorstep.

2. To evolve an efficient delivery system for
contraceptives in Bangladesh.
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3. To assess the demographic impact of a household
contraceptive distribution systenm,

4, To identify factors determining acceptance and
continued use.

Matlab was selected for implementation of this project
because of the .demographic information available there which
will allow us to measure fertility variations in the future.
The FSA comparising 234 villages with about 260,000 people
was divided into two areas, half being the contraceptive
distribution area and the other half serving as a control
area, part of which was served by the Fertility Research
Project clinic (FRP) (5), Demarkation between the distribution
and the control aréa was somewhat arbitrary, As the FRP
clinic had pill acceptors from neighbouring villages who

~needed cont¥inued supervision and surveillance under the
clinic, the villages around Matlab Bazar were included in
the control area. Thus the control area people previously
had a greater access to family planning clinic service,

This differential access to family planning clinic service
is reflected in slightly higher base-line contraceptive
practice rate for the control area than the distribution
area (2.9% against 1,1% table 1). Because the overall
practice rate was very low, this difference was not
considered likely to affect the experimental purpose.

Personnel

The distribution project utilized the 'services of Lady Village
Workers (LVWs)/or dais, and Field Assistants (FA) working
with CRL for field survey work in infectious diseases and
other health problems. LVWs are mostly illiterate village
women assigned to an area (usually one village) comprising
roughly 1,000 population. Although the word "dai' means
indigenous birth attendant; in fact, only 15% of the LVWs are
true birth attendants, The Field Assistants (FAs) are males
educated up to matriculation (10th grade).

The training given to the FAs and dais comprised only what

was considered minimally riecessary., The LVWs were given
training for 6 part/days with one day of supervised field work,
FAs received 5 days' training and periodic supervision in

the field, |
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Distribution phase

The distribution of oral contraceptives started in October
1975 with 8 FAs and 130 dais, One dai worked with one FA
during the distribution in her village. They had been
previously supplied with standardized printed instructions.
In the initial round of distribution the FAs distributed
the pills and gave instructions with the assistance of the
dais,

# .
~ All women of repreductive age (15-44 years) present in the
house were given the information about oral contraceptives
(CCs) and were offered the supply. If they agreed to receive
the pill a supply of 6 cycles was given, In many instances .
a number of women in the same "bari'*were given instructions
together.

In the subseguent rounds of distribution the FAs were
gradvally withdrawn from the job of actual distribution to

a role of supervision, and the dais alone carried out the
re-supply and distribution work, Dals carried a red plastic
bag with contraceptives, instruction sheets and -a small
register to record names of clients and quantities supplied,

Although the FAs and dais were instructed not to provide any
motivation beyond saying that longer child spacing can be
good for health, in actual practice it was found very
difficult to separate motivational efforts from simple
information, Usually the husbands were absent from the
household during the visit, but when present (in about
20-25% of instances) they were included in the discussion
because without the husband's approval the wives were found
hesitant to take the supplies,

*Bari - a bari is a collection of about 5-6 households
sharing a common courtyard but with separate kitchens.
The 25-35 persons living in a bari are blood relationed.
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Base-line KAP Survey,

An extensive KAP survey was conducted immediately before
the distribution to provide bench mark information, in
relation to which a changing level of contraceptive
behaviour can be determined in the future with its social,
psychological, economic and programmatic correlates. The
size of the sample was 1077 women equally from both
distribution and control areas,

Preliminary analysis showed 2.4% of the women using a

modern method and 4.9% using traditional methods, 23% knew
where to get contraception, 16% naming the FRP c¢linic in
Matlab as the place to go. 35.7% indicated a willingness

to use contraception at some time, 24,9% of whom named pills
as the method they would use, Injectable was the second
most popular and IUD was named by none. '

Contraceptive use prevalence surveys.

A contraceptive prevalence survey was planned to be carried
out before the distribution and thereafter every three months
in the first year and every six months afterwards, The
base-line prevalence was conducted in October 1975 and the
2nd through 5th surveys were repeated at roughly 3 month
intervals after the distribution of contraceptives. Only
data from a 20% sample of villages in the contraceptive

and control areas will be presented here. Six items of
information were collected on the first survey; these were
parity, dete of last pregnancy termimation, menstrual
status, current contraceptive use, contraceptive use in the
last three months and the source, '

Contraceptive Practice

The first round of distribution took 62 days. Out of the
total 23,395 eligible women in the distribution area 19,027
(81.3%) were contacted and 4,368 (18.7%) were absant from

the hoysehold. An additional 8.2% were contacted on a second
round,, Of the 19,027 women contacted initially 13,987 (68.8%)
accepted the supply of 6 cycles of pills, These women we
will categorize as contraceptive recipients because they
agreed to receive 'the supply without any commitment to use
‘them.,
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The baseline rate of contraceptive practice for all women
contacted who were married and not menopausal (fecund) was
1.1% for the contraceptive area and 2,9% for the control

area (Table 1), This 20% sample control area use rate is
slightly higher than the rate for the entire area probably
due to the chance inclusion of more women close to the Matlab
¢linic, Oral contraceptive use rose appreciably in the first
few months following distribution and this rate has steadily
declined since the second survey, Condom use increased after
a special distribution and instruction effort following the
4th survey. Related to this the overall use rate increased
again slightly in the contraceptive area to 15.0% at 12 months,
The control area was served by a one week nation-wide oral
contraceptive campaign between the lst and 2nd surveys.
However, the results do not seem appreciable, During the
year more women have Deen receiving injectable contraceptives
at the Fertility Research Clinic in Matlab,

At 12 months after the distribution area Hindus have a 2.5%
higher rate of use than Muslims (Table 2). However, in the
control area the differential is much greater. This may
relate to Hindu women having greater morbility and are
therefore able to attend the Matlab Fertility Research Clinie,

Menstrual status has been recorded for each woman when
interviewed on the quarterly surveys. Because of seasonal
fluctuations in fertility a direct comparison is difficult
“between the contraceptive and control area, except for the

12 month survey, On this survey both areas were covared
simultanecusly whereas previous survey proceeded sequentially,
first in the contraceptive area and second in the control,

The proportion reporting pregnancy was 15.3% in the
contraceptive area and 17,8% in the control, There is an
excess in the artificial category "menstruating on the pill"

for the contraceptive area, as we would expect, Correspondingly,
fewer contraceptive area women report they are menstruating
naturally and fewer are in the period of post-partum amenorrhea.
Presumably some of these women have been shifted into the
"menstruating on pill category'. These data suggest women

in the contraceptive area may be experiencing pregnancy at a
rate 14% below the control area, However, the possibility

of reporting bias exists, and therefore, birth data must be
complied before conclusions can be drawn,
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If under-reporting of pregnancy (or delayed reporting of the
pregnant condition) exists, this may become apnarent by
examining sequential surveys for the same women, Table 4
shows the menstrual status for those women who were present
for interviews on each of the five surveys. The contraceptive
area generally shows fewer women reporting pregnancy for each
survey after the contraceptive distribution; however the
difference in timing between areas again makes direct
comﬁarisqn difficult., The proportion of all married women
wio were present on all 5 surveys was the same (60.8%) for
both areas., However, the large number of one-or-more-time
absentees still leaves open another question of bias due

to possible differentials in pregnancy among this group,

Women not reporting an early pregnancy on survey two would be
obviously pregnant on survey three, Bias in the contraceptive
area might present as a relatively greater increase in
reported cumulative pregnancies on survey 3 and 4 in comparison
with the control area. However, figure 1 shows the rate of
increase is greater for women in the control area. Between
April 24 and Nov.12 an estimated 14.8% of contraceptive area
wonen reported-a new pregnancy compared with 18,5% for the
control area,

Women becoming pregnant in this period would therefore be 20%
fewer than in the control area., A reduction this great secems
implausible and may be related to pregnant women having a
higher rate of absenteeism in the contraceptive area. Ancther .
possibility of course remains that the fertility behaviour

in the two areas may be inherently different for other reasons,

Another way of looking at the occurrence of pregnancy is by
the number of new pregnancies reported on each survey per 1000
woman months of exposure to married life (Table 5). Again the
risks of pregnancy appears higher for the control area except
in the last interval., As the risks of pregnancy was higher
in the summer months for both groups and the last interval
begins earlier for the contraceptive area, this may explain
the higher rate. Alternatively some pregnancies may have
simply been temporarily delayed for these women,



Two special groups deserve mention, even though complete
~data 1s not yet available, Six villages of the 20% sample
~in the contraceptive area received special instructions.
Women were told not to begin taking oral contraceptives
until this breastfeeding child was 18 months old., If the
child died or their menses started before 18 months post-

- partum, then they may begin oral contraceptives. The object’
- was to avoid the substitution effect of oral contraceptives
for the fairly effective fertllity control measure of -
 lactational amenorrhea. This period of infertility has a
‘median duration of 18-20 months for Matlab women and roughly
5-8% of pregnancies usually oceur before menstruation begins,
Therefore, if women began OCs.on this instruction schedule
only 2.5-4% theoretically would become unintentionally -
pregnant ‘before starting,. The"banefit could be''that women
predestined toruse oral contraceptives for only'a few months -
would still manage to delay-the next pregnancy somewhat.

~ Another consideration is the argument that CCs may decrease
breast-milk flow, cause the woman to stop breastfeeding, and
if she then dibcontinued contraceptlon her period-of—posSte—- -
partum infertility would be shortened. In this situation -
OCs could actually make fertility increase, The best way to
address the potential program and biologic effects secemed to
be a direct ‘application of different instructions. Oral
contraceptive use has remained lower in these villages as
‘one would expect_ﬁTable 6). The proportion of women in
various menstrual categories may be somewhat adversely
affected, although the numbers may be too small to draw
conclusions at present (Table 7).

The other sub-group is those villages accessible to Matlab

in the control area, These three villages (20% of the control
area population) account for over half the control area

users and their contraceptive use rate is aporoaching the
contraceptive area, Over one fourth of these users receive
injectables from the FRP clinic,

Introductlpn of injectable contracentives:

With increasing interest $Shown in injectable contraceptives
offered through a number of Government and non-Governmental
programmes we decided, at the request of Government, .to
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assess the potential of this method in our programe when
offered in addition to pills and condoms. Accordingly we .
provided this method along with pills and condoms on a
house-to-house basis on 6 villages.

A male field worker, accompanied by the CRL dai for each
of the 6 villages, introduced the new method, explaining
potential side effects and avoiding any implication that
either the pill or the injectable was superior. Women
were allowed to select either the 3 month or 6 month dose
and the male worker gave the injection in the arm.:. The
male field worker (with the dai) again visited 2 weeks
after the initial canves and thereafter at 1 month intervals,
On each visit he offered pill, condom, or injectable to
those who had not accepted, and he enquired about any
complaints. '

The addition to injectables in August 1976 raised the
contraceptive use rate of 50% in these 6 villages, In -
November these villagesremained 33% above the sample
villages in the distribution area (Table 9).

In addition the menstrual status categories compare

favourably with the other areas on the last survey (Table 9).

Previous surveys did not reveal these villages to have a
vmortably low proportion pregnant.

One program variable which does not appear to improve
contraceptive use in this poptlation is the color of the
condom (Table 10). Areas where colored condoms were
distributed do not demonstrate a higher wate of condom
use 4 months after distribution.
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Table 1

Contraceptive Use Rate For Max

| Quarterly Surveys, 20% Sampl
= ! )
| |

Contraceptive Distribution

lst 2nd 3rd 4th
'deen,Con;acted_ 4583; - 4072 4157 4141
'Cu}fegt:?se::- No., @té o, % No. % No. %’

Oral Confra-: .34
‘ceptive ™

'CondOﬁ”f “
w
Iﬁieétibn ;
%tefiliiation

-;Others

Total

o : . i _

f 694 17.0 642 15.4 512 12.4

16 0.4 36 0.9 50 1.2

1 .02 11 0.3 12 0.3 14 0.3
I 9 . B ' 1: . 2 . \‘I\ .

4
47,09 7 0,2 10 0.2 11 0.3 18

6 .13 3 .07 4 0.1 5 0. 4 0,093

-

27 3.6

o . ‘ N
50 1.1 731 17.9 705 17.0 592 14.3 636 15.0 107 2.9

™.

-



Contraceptive Distribution Area

Table

2

Contraceptive Use Rate for Hindu and Muslim Women on 12 Months
Survey lMatlab, Hovember, 1976

Control Area

H
Eligible Women* 597

Current Use:

Oral Contra- 60
ceptive
Condom 32
1UB | | 6
Injection 1
Sterilization 2
Others 1

Total 102

© % All married fecund woren, aged 135-44

%

14.0

10.1

5.4

1.0
0.2
0.5

0.2

17.1

M

3656

379

128
7

1
16
3
534

T

1253

439

160
13
2
18
4
636

%

2.0

8.3

0.3

) 1.0

1.6

0.6

0.3

12.1

%

1.5
0.2
0.2

0.7

0.2

0.03

2.8

T

91.0 3494 100,0

2.1

0.2
6.3
0.8

0.2

0.06

3.6



Table 3

Distribution of Menstrual Status for ALl Married Women
Aged 15-44 on 12 month Survey, Matlab,

Hovember,1976

Menstrual | Contraceptive
Status + Distribution Area Control Area

Freguency % Frequency %
Menstruating 1558 32,9 1401 36.4
P.P.A, 1204 _ 25.4 1091 28,3
Pregnant 725 15.3_ _ 685 17.8
Menopausal 358 7.6 254 6.6
Amenorrhea 259 3,5 - 208 5.4
for other reason
Menstruating 455 9.6 - 79 2.1,

on pill

Undeterimnined 52 1.1 ) 31 0.8
N, A, 128 2.7 . 101 2.6
Total Present 4739 3850
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Table 4 /4ff//

Distribution of Menstrual Category for Cont:
- for the 5 Quarterly Surveys. All women P
’ October 1975 - November 197!

-

Contraceptive Distribution

Base-

“Menstrual _ -
Status line % 3ms % 6ms % . 9ms b
Menstru- ' 1108  34.3 907 28,1 901 27,9 957 29,7
ating - SE R .

Post-partum

40.8 872 27.0 821 25.4 847 26.3

Amenorrhea 1315
+
Pregnant 396 123 417 12.9 15.3 555 17.2
Menopause 251 7.8 292 9.1 8.4 8.1
Amenorrhea ' : Lﬁ"‘"‘ -
for other 143 4.4 188 5.8 208 6.4 139 4,3 NgrmomemmesemmsTm e
Menstru- T : o e <
ating on - T 540 16,7 527 16.3 413 12,8 357 I
Pill : : | ' " M~
ST : o < &
Undeter- 13 0.4 10 0.3 7 0,2 53 1.6 35 1.1 I\, Q
mined _ _ Nt 8
Total 3226% 100.0 3226 100.0 3226 100,00 3226 100.0 3226 100,0 267%*{

-

*60.77% of total eligible

N
**60.77%\\\\\\



Table 5

Risk of Pregnancy in Contraceptive and Control Areas,
Matlab Cect, 1975 - Nov. 1976

Contraceptive Arca Control Ares

Interval Pregnancy Interval Pregnancy
between Rate* between Rate*
Surveys Surveys

Oct, 4 - Hov.8 -

Feb, 28 22.6 Apr.24 30.2
Feb, 29- 37.8 Apr.25- 52.4
May 7 : June 10

May 8 - June 11-

Aug.7 38.1 Sept.11 44,0
Aug. 8~ Sept.12-

Nov,12 22.2 Hov.12 19.8

*New pregnancies reported per 100 woman months
for married women 15-44 present on each of 5 s ixrvey



Table 6

Contraceptive Use Rate for Married Fecund Women in
Villages Receiving Special Instructions and
Villages with Access to FP Clinic,iatlab,
5th Survey,November 1976

Contraceptive Area Control Area
“Start at 18 mo,' Villages
Villagas® Accessible

to Matlab#*

Women Contracted 746 653
Current Use: No, % . No, %
Oral Contraceptive 48 . I6.4 49 7.5

Condon 32 4,3 4 0.8
w 2 0.3 3 0.5
Injection - - _ 22 3.4
Sterilization 3 0.4 ' 2 0.3
- Others - - - -
Total 85 11.4 80 12.3

* Women instructed to begin oral contraceptives when youngest
child aged 18 wonths (instead of 6 mo.for remainder of
contraceptive area) unless menses begin earlier.

** Adjacent to or within 2 miles by water transport of Matlab
Fanily Planning Clinie, '
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Table 7

D;étribution of Menstrual Status for Married Women in
+Speclal Instruction Villages and Villages Accessible
to Matlab F.P, Clinic, 5th Survey,Nov, 1976

Contracentive Aréa Control Area
"Start at 18 mo." Villages
Villages Accessible.

_ to F,P, Clinic
Menstrual Status Ho, % No, %
Menstruating 278 33.3 250 35.1

P.PLA, ] 218 26.1 182 25.5
Pregnant 147 17.6 118 16.5
Menopause 56 6.7 34 4.8
Amenorrhes for 37 A 33 7.4

Other Reason
Menstruating 46 5.5 48 6.7

on Pill '
Undertermined 20 2.4 2 . 0.3
N.A, 33 4,0 26 3.6
Total 835 100.0 . 713 100.0
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Table 8

Contraceptive Use Rate Tor Married Fecund Women 15-44 in

Villages Offered Injectable Contraceptives¥,

Matlab,Oct,1975-Nov,1976

Six Injectable Villaces

1st 2nd 3rd 4th
Women Contacted | 1042 947
Current Use: No. %-' No. %
Oral Contracep-
tive 10 1.0 151 16.0

Condom 1 0.1
IUD 1 0.1
Injection | 1 0.1
Sterilization 1 0.1
Others

Total 11 1.1 154 16.2

t

% .Injectable (Depo-Proval addéd in August 1976)

-9}

Sth

970
o, %
33 3.4
10 1.0
2 0.2
140 14,4
5 0.5
4 0.4
194 20,0




Table ©

Distribution of Menstwual Status for All Married Women
Aged 15-44 in Villages Offered Injectable Contra-
ceptives** Matlab, October 1975-Hovember 1976

Six Injectable Villates®

lst 2nd 5th

Menstrual Status ., Ho, % No. % No, %o
Menstruating 443" 39,35, 329 33.0 341 32.7
P.P.A. 402 36,7 288 28.9 311 29.8
Pregnant 153 13.9 149 14.9 123 11.8
Menopause 53 4.8 50 5.0 56 5.4
Amenorrhea for 49 4.5 46 4,6 73 7.0

o?her Teason |
Meﬁétruaping onn Pill - - 135 13,5 116 11.1

or injection :
Undefermined 5 0.5 - - 6 0.6
N.A, | 1 0.5 - L 18 1.6

Total 1096 100.0 997 100.0 1044  100.0

%% Injectables (Depo-provera) added in August 1976,

* First,secd and Fifth Surveys only conducted in these
villages,
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Table 10 .

Contraceptive Use Rate for Married Fecund Women
Aged 15-44 - Colored and Plain Condom
Area - Matiab Nov., 1976

- Colored Plain
Condonms Condoms Combined
Distributed Distributed Areas

Women contacted ' 2507 1757 4264

Current Use Yo, (%) No. (%) Ho. (%)

Oral Contraceptive 280 (11.2) 158 (9,0) 438 (10.3)

Condoms 88 (3.5) 73 (4.2) 161 (3.8
Other 20  (0.8) 17 (1.0) 37 €0.9)
Total 388 (15.5) 248 (14.1) 636  (14.9)
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RELATIONSHIP BETWEEN WATER CONSUMPTION
AND DYSENTERY IN TEKNAF:
A RURAL BANGLADESH VILLAGE

M. Mujibur Rahaman
K.M.5. Aziz
M. Mizanur Rahman

Teknaf Dysentery Project
Cholera Research Laboratory
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* Bangladesh is said to be the gift of the rivers. The
.large-majority of its population live close to multiple soufces 
- of water like rivers, canals, ponds gnd wells. Due to poor
hygieniq practices, most of these water sources become heavily
poliuted by human and other organic wastes giving rise to
frequent epidemics of waterborne diarrhoeal diseases including
 cholera. Although water is so universally aﬁailable,.over
25% of Bangladesh populgtion live in areas where both sources
“and quantity of water 1is limited. Some &istricts of northern
Bangladesh, parts of Chittagong and Chittagong Hill Tracts
are relétively dry and water is treated as a valuable commodity,
particularly dufiﬁg the dry season bﬁ the year. Teknaf
situated in the south~eastern part of Bangladesh has a layer
of volcanic rock at a depth of 8-15 feet. 1In some parts of
this area it is difficult tozdig wells and sink hand pumps. The
sources of water for drinking and washing are limited to the
few communal wells.. Reports of fights over the limited
. quantity of water in these communal wells are not ﬁncommon
during the pre-monsoon period between January to March.

A lafge number of families use theée commpnél“ wells as

sources Of_water{for both drinking and washing. Due to the
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conservative nature of the society, the women usually carry
water to their homes in earthenware pitchers early in the
morning and again in the evening after the sun-set.

Since the quantity of water used for washing and bathing
is directly related to the level of cleanliness and hygienic
practices of the respective family it was considered ﬁdrth-
while to attempt to obtain some quantitative information on
this relationship. Incidences of shigellosis was used to
measure this level. Thelpresent report is based on an
evaluation carried out amongst fhe families living in Jaliapara

and Kulalpara of Teknaf Dysentery Project area.
MATERIALS AND METHODS

A questionnaire was devised to obtain information on
the quantity of water carried to each family from the communal
wells. Water carried for both drinking as well as washing were
recorded. Those families who had sources of water near or
inside their homes and did not carry water were excluded from
this study.

Only a small number of communal wells had sufficient depth
of water to satisfy the needs of the large number of families.
Water pitcpers of standard design were manufactured in Teknaf
and'hsedﬁuniversally to carry water in the area. The quantity

of water held by the pitchers from each of the families were



measured and were expressed in "seers” which is very close
to a litre. Number of persons in each family were recorded
in the census books which were being kept updated.

A routine éurveillance'Was continued for the population
of Jaliapara and Kulzlpara where information on incidence
of diarrhoea and dysentery were collected at weekly intervals.
Any child who became 111 from dysentery or diarrhoea also
reported to the treatment'ceﬁtre'close'by;' Rectal swabs
were collected for routine'bactefiolpgical investigation by
using a kerosene incubator,

The report here covers the period between January and

December, 1876.
RESULTS

Table 1 shows the incidences Qf clinical dysentef& and
confirmed shigellosis according to the volume of water consumed
for washing, bathing and drinking. Once water is brought to
home it was kept in seperate containers. Although drinking water
might be used for washing, reverse is unlikely to héppen.

The table shows the number of persons in each catagory
classified according to the amount of available water for

each person. Children and adults were considered as equal
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units o5 far as total consumption of water was concerned.
Ther€ was ; decreased rate of incidences of both clinical
dysenteryﬁas well as bacteriologically confirmed cases with
the .increased consumption of water. 'Thus; the attack rates
were significantly different between those using 20 litres

compared to 30 litres.
DISCUSSION

There are many factors associated with a high'incidence'
of shigellosis.' Water is only one'of.such'factbrs; Although
the principal mode of transmission in shigellosis ig from
person to person, waterborne infection has been &ocumented -
in a number of occasion. The preliminary data here suggested
that an availabllity of a larger quantity of water may have
a close association with its incidence through better hygienic
practices. Increased quaﬁtity-of'water is mainly used to wash
foods, utensils and hands, as well as anals areas of children
and adults after defaecation. TIts availability in plentiful
quantity may also eﬁcourage’fréquent bathing and washing of
hands, particularly amongst the female inmates of the house
who act as the food handlers. Water, therefore, may act as a
vehicle for washing the organisms away and decreasing them
a quantitatively. Increased consumption of water however

also suggests a higher standard of living and consequently a




greater awareness of some aspects of personal hyglene. In

this commun“éy” the pattern of living does- not seem.to have

- a relatlonshlp

- ,:,ﬁr

of 11v1ng style 1s malnly due to a-lack of education and

1th their economic status. The unlformlty '

lack of exposure.to.a better hygienic condltion.

| Family size may have some relationship with incidences.

-of dysentery. If the quantity of water carried to the home

does not increase with'the'increasingfnumber of persons in

the. family, the availability of water per person will decrease.

- Also a large family stands the chance of importing dysentery

from outside contacts more often than a small family. A

large family often has more children who-ﬁave.higher rate of
dysentery than adults. An analysis was done to fin&.outlthe

| effect of family size on dysentery-and.shigellbsis with the

- increasing family size, the differences were not statistically

significant in shigellosis. However, there were significant

differences in clinical dysenterf between the smallest and the

- largest families.

‘This preliminary analfsis therefore suggeéts that the

' amouﬁt of water carrie& to hoﬁes for washing and bathing has

 significant :él&tionship with incidences of both d?éentery and
shigeliosis.' Th§ re1ationship was less marked with the size

of the family,
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TARLE 1

RELATIONSHIP BETWEEN THE AMOUNT OF WATER USED AND THE INCIDENCES
OF CLINICAL DYSENTERY AND SHIGELLOSIS IN TEKNAF

CASES OF DYSENTERY ATTACK RATE/1000/YEAR
LIT/PERSON/ NO OF PERSONS CLINICAL  SHIGELLA POSITIVE DYSENTERY  SHIGELLA POSITIVE
DAY
a 1
<20 1034 323 57 - 312 54
| b 2 cé»
21 - 29 - 857 201 34 _ 234 _ 39 <
. . ]
+ ' c 3
30 6?4 ..... ]_30 ]_g EE 193 28
ISE | 2565 624 110 243 | 43

aVs b : p< 0.01 1Vs 3 : p< 0.01



TABLE 2

RELATIONSHIP BETWEEN THE FAMILY SIZE AND THE INCIDENCES

OF CLINICAL DYSENTERY AND SHIGELLOSIS IN TEKNAF

CASES OF DYSENTERY

ATTACK RATE A000/YEAR

FAMILY SIZE NO. OF PERSONS CLINICAL SHIGELLA POSITIVE DYSENTERY  SHIGELLOSIS

. a

1 -4 581 122 22 210 38

5 -6 1058 280 50 265 47
b

7 -10 1753 438 - 85 276 49
| + . . C

11 523 160 30 506 57

All © 3915 1050 187 268

48

a Vs b: p< 0.01 T

a Vs ¢: p< 0.01
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~ INCIDENCE AND MORTALITY DUE TO DYSENTERY AND
DIARRHOEA IN TEKNAF - A RURAL BANGLADESH VILLAGE:
IMPACT OF A SIMPLE TREATMENT CENTRE

M. Mujibur Rahaman
K.M.S. Aziz
Ebadul Huq
M. Mizanur Rahman

Teknaf Dysentery Project
Cholera Research Laboratory
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ABSTRACT

MORTALITY DUE TO DYSENTERY AND DIARRHOEA IN TEKNAF - A
RURAL BANGLADESH VILLAGE:. IMPACT OF A SIMPLE TREATMENT CENTRE:

M. M. Rahaman, K.M.S. Aziz, Ebadul Buq and M. Mizanur Rahman

The importance of dysentery and diarrhoea as causes of morbidity
and mortality were investigated in 1976 in two nearby villages in
Teknaf Dysentery Project area. Shahpuridwip having a population of
9063 and no trearment facilities against dysentery or diarrhoea was kept
under surveillance for morbidity and mortality at 7-10 days intervals.
Teknaf with a population of 7652 situated 15 miles away was close to the
treatment centre established to take care of dysentery and diarrhoea with
the help of a male nurse and backed up by a physician available for
consultancy. The overall morbidity of dysentery and diarrhoea is
Shahpuridwip was found to be 137/1000/year for clinical cases and
12/1000/year of bacteriologically confirmed shigellosis. The mortality
there, however, was 2.97/1000/year. In Teknaf, the attack rates of dysentery -
and diarrhoea were 203/1000/year for clinical cz.:s and 38/1000/year for
bacteriologically confiimed shigellosis. The mortality in Teknaf however,
was only 0.52/1000/year. The deaths occured almost exclusively in the
younger age group. It was found that a significant reduction of mortality
could be achieved by relatiwvely simple theraputic measures.

----- .
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During the last several years treatment of diarrhoea
has undergone great simplification. Widespread use of oral
rehydration by electrolyte containing fluids has made it
possible to treat diarrhoeal dehydration even in remote areas
by relatively unskillied paramedical personnel. In 2974
a treatment centre was established at Teknaf, a rural Bangladesh
village for the treatment and study of dysentery and diarrhoea.
Although the services of a qualified physician was available
for consultation, the aim of the project was to use rela-
tively unskilled paramedical personnel for the management
of diarrhoea’and dysentery, The objective of this report
is to evaluate the success of this centre in preventing
mortality due to dysentery and diarrhoea.

" MATERIALS AND METHODS

Study village: The study village was Teknaf situated near
the police station headquarter and is located on the south-
east corner of Bangladesh. The nearest urban centre, Cox's
Bazar is 60 miles away which is connected with Teknaf by

a recently completed motorable road. The population is
almost exclusively rural and indigeneous with a small
propertion of Buddhist tribals. - They had little exposure
to any form of urban-life, The population served effectively
by the treatment centre was the villagers living within

2-3 miles of its location. The size of this population was
only a small fraction of the total of 82,000 living within
the Teknaf police boundery which is a strip of peninsula,
some 20 miles long and 3 miles wide.

Method of treatment: Patients with symptoms of dysentery
and/or diarrhoea were treated free of cost if they presented
themselves at the centre. The history was recorded in a
form gnd the patients were examined for signs of dehydration.
A stool sample was collected for culture and microscopy.

If stool sample is unavailable, rectal swabs were obtained
from the patients. Streaking wes made on to Salmonella-
Shigella (8 S) and MacConkey's agar. Swabs from patients
with watery diarrhoea were additionally streaked on to

- Monsur's media, After incubation for 20 hours, the plates
read and diagnosis made by the standard techniques followed
at CRL, '
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A male nurse with the assistance of a female attendant
took care of the routine patients, almost all of whom were
outpatients with only a small number requiring hospitaliza-
tion. A set criterion was developed for the routine treatment
of the dysentery and diarrhoea patients. .Dehydration was
corrected with oral fluid. Requirement of intravenous
infusion with the Dacca solution was rarely required. Presence
of blood in stool with symptoms of dysentery below 5 years
of age called for the use of tetracycline at 20 mg/kg/24 hr.
If the symptoms suggested a severe attack of dysentery, or
the culture taken yeilded S. dysenteriae type 1 (Shiga's
bacillus) ampicillinlf0ngkg/24 hr was .administered for
5 days., Patients given tetracycline was followed up and if
a lack of clinical response was found, ampicillin was
administered. Patients showing complications were referred
to the physician.

Surveillance: All the families residing in the Teknaf village
community of Jaliapara, Kulalpara and Burmapara with a total
population of 7652 persons were visited by field surveillance
assistants once a2 week to collect morbidity data. This
method collected information from those were not attending
the treatment centre. They also recorded any birth and

death occuring in the family during the preceeding week.

“Control village: Shahpuridwip situated 12 miles away acted
as the control village. It is connected with Teknaf by a
dirt a2nd mud road depending on the season. Boats could also
be used between Shahpuridwip and Teknaf to carry people.
This village was comparable to the study village of Teknaf
in the living style, economic status and occupation. It was
also felt that the morbidity pattern of diarrhoeal and other
diseases were not much different between the two villages.

No therapy was available to the villagers residing in
Shahpuridwip. Although they were free to go to Teknaf centre
for treatment, only a few patients did so mainly because of
the distance., House to house surveillance for searching
out dysentery and diarrhoeal cases were made in Shahpuridwip
along with the collection of vital statistics. However the
interval between the visits varied between 7-10 days. If
a patient was found to have symptoms of dysentery and
diarrhoea, rectal swad or stool swab was collected and
streaked directly on to S S and MacConkey's agar. These
were sent to Teknaf for incubation and identification. For
the last 3 months the swabs were not plated in the field but
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were put into buffered-glycerine media which were trans-
ported to Teknaf for streaking and incubation.

The result of one year of ocbservation between
January 1 and December 31, 1976 are presented here,

RESULTS

Attack rates from dysentery and diarrhoea: The attack rates
from dysentery and diarrhoea as based on the history and
bacteriologically confirmed are shown in the table 1. It
was obvious that incidences of both clinical dysentery and
shigella positive cases were extremely high in the youngest
age group and fell rapidly with the advancing age. The high
attack rate in Teknaf was partly due to the presence of the
treatment facility close by which was responsible for more
than 80% of reported cases. This treatment facility was

not available in Shahpuridwip which was a definite factor

in underveporting. Shigellosis rate was three times higher
in those living in Teknaf as the swabbing there was more
prompt and more comprehensive.

Deaths due to dysentery and diarrhoea: Table 2 shows the
total number of deaths due to dysentery and diarrhoea as well
as from all causes in the villages during the calender vear
1976, Total deaths in all age group from all causes was

240, 144 being in Shahpuridwip and 96 in Teknaf, which -gave

a crude death rate of 16.0 and 12.5 per 1000/year respectively.
A total of 35 deaths due to dysentery and diarrhoea occured

in these two villages, 25 out of 35 or 71% occured in children
below 5 years of age. These deaths constituted 35% of deaths
due to all causes in this age group. Age specific deaths
rates are also shown in this table. . '

The number of deaths due to dysentery and diarrhoea
fell with the increasing age but tended to go up again in
the elderly persons. The peak age for mortality from dysentery
and diarrhoea was 1 - 4 years in this population. This is
also the age for the peak incidences of malnutrition.

Impact of the treatment centre on mortality: There was a
large ditference in the mortality rates due to dysentery and
diarrhoea between the Shahpuridwip and Teknaf. The former
village having no treatment facility but an apprently lower
attack rate had a higher mortality compared to the later

-106-



village having a higher attack rate but a lower mortality.
* This difference:was statistically highly significant,
p<£0.001.

Medicines used in the treatment of Dysentery and Diarrhoea:
Table 3 shows the list of medicines used for the treatment

of dysentery and diarrhoea. A substantial amount .of sulphas
like sulphaguanidine and sulphadiazine were used, mostly

in adult patients with mucoid diarrhoea. Tetracycline

was the most frequently used antibiotic againt these diseases.
Ampicillin was used less frequently. As mentioned before,
only those showing severe dysentery were given ampicillin.
Intravendus hydration was used in the centre only for a

small number of dysentery patients. A large percentage of
diarrhoea patients required intravenous infusion. Oralyte

was used for oral hydration in dysentery cases. This apparent-
ly high rate of use might have been due to the fact that

the dysenteric patient were kept in the treatment centre

for sometime to observe them and enable them to pass stool

for inspection and examination, Oralyte salt solution

were given to them while waiting,

Cost of medicines: The total average cost.of medicine
supplied was Taka 2/- per patient contact. This does not
include the salaries paid to the staff.

ram by
Y

CONCLUSION .

A simple regimen followed in Teknaf showed that
mortality from dysentery and diarrhoea could be significantly
reduced by employing trained paramedical personnel even in
the face.of“a high attack rate of shigellosis. The expenses
involvediwas reasonable and within the purchasing ability
of the ma'jority of the rural population of Bangladesh.
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TABLE 1

AGE SPECIFIC DIARRHOEA/DYSENTERY AND SHIGELLOSIS ATTACK

RATE (PER 1000/YEAR) IN SHAHPURIDWIP

TEKNAF (TK) :THO RURAL VILLAGES IN BANGLADESH IN 1976

(SD) AND

DYSENT /DIARRHOEA o SHIGELLOSIS

AGE. sD - - TK };" 8D TK
0-4 489 40 89
5-9 222 - S 1
10 - 14 136 T 29
15 - 19 67 2 12
20 - 24 100 9 30
25+ o 17 6 19

ALL o - o 33T 203 12

.38
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TABLE 3

- PERCENTAGE DISTRIBUTION OF DYSENTERY
AND DIARRHOEA PATIENTS ACCORDING
TO TYPE OF DRUGS SUPPLIED

“PERCENT OF, PATIENTS .

DrRug. ... .. T DYSENTERY.......... ... .DIARRHOEA....... ...
SULPHAS N 32 283
TeTRACYCLINE 5.7 T
AMPICILLIN - 14,8 ) 3.8
MIXTURE .. L
CAEM?NAT:VE | 9,2 | 12,1
I, V. FLuip 0.9 8,6

“ORALYTE" * 12,9 7.6
OTHER 26 | 5.5
No MeDICINE. 2.5 : -

* (RAL REHYDRATION SALT PACKETS SuPpLIED 8Y UNICEF, Dacca
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TABLE 2
DEATHS DUE TO DYSENTERY-DIARRHOEA AND FROM ALL C.’\USES
'ACCORDING TO AGE IN SHAHPURIDWIP (SD), POP,=9063 AND TEKNAF (TK),, POP =7652.

DYSENTERY/DIARRHOEA DEATHS - _ . DEATHS fRﬂM ALL CAUSES
S ASDR T T R
AGE S K TOTAL  SD TK  DEATWS SD.. TK .. TOTAL ...Z.

<1 '# 0
1-4LMIHS - 3
[ -4 YRS 15
5 -9 YRS
10 - I4 YRS
IS - 19 YRS
20 - 49 YRS
50+

I -0

0 2 33 31 64 27
5 8,0 6.1

S&L T 3025 B 20

19 2.5 Q. 3. 4713 54 23
Ly o0 12 m- o3

o 6 0 I .0 I 4

2 5.2 2 4 2

0 2 13 10 23 . 10

0 7.otA7 12 . 29 .12

=,
"
[¥3

N U O o N

CALLAGES. o 2o B 35 2097052 15 w96 24077 100..

CODR/LO00 . 2,978 05B . 2,09 e e 1600 12,5 T

P

A VS B P<0,00]
C AGE SPECIFIC DEATH RATE
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HEALTH CONSCIOUSNESS IN TEKNAF:
‘A RURAL BANGLADESH VILLAGE

“M.. Mujibur -Rahaman’
K. M. 8. Aziz =~ .
Abdul Quddus Mondal

- Yakub Patwary S

"M, Mizanur Rahman °

. Teknaf Dysentery Project
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The most important health problems of Bangladesh aré
common infectious diseases particularly diarrhoea; dygentery
and respiratory infections which are responsible for the
1érge bulk of mérbidity and mortality)’ Poor environmental
and personal hygiene are responsible‘for a high attack rate
from infectious diseases which in turn bring about under-
nutrition and malnutrition in an already impoverished popu-
lation, The literacy in’Bangladesh is approximately 20%
and the level of generai education is also poor, | Very
l1ittle health education is imparted in school-where large
majority of the.population never go:‘ Agtacks from diarrhoea
and dysentery are closely iinked with the standard of hygienic
practices, which in turn depends on an awareness of the knowledge
of oral-faecal contamination, It was, therefore? decided
to carry out a survey of health consciousness in Teknaf popu:'
lation, Attempts are being made to impart health education}
supply safe water and instal sanitary privies in this community,
It was th?refore felt necessary_to carry out a baseline survey
on ‘the existing state of health consciousness’ current hygiepic
practices, and'attitudes fowards the proposed improvement in

Teknaf so that any futurg chénges could be evaluated)



MATERIALS AND METHODS

" Population: The study families were from areas Jaliapara

‘and Kulalpara situated close to Teknaf, The total population
was 4,324 divided into 659 familiés. Two hundred families
wefe_selected on a‘random_basis. One hundred of the réspondents
. were females, almost all of whom'were wives of the head of the
families. The other 100Iwere'male head of the families ﬁhich
were different from those of the female interviewee, |

Questionnaire: The questionnaire was set up in Bengali and

where appropriate local terms of some diseases were used,
There were two interviewers involved in asking;the questions,
- One of them was a lady who askéd the questioﬁs to the feﬁale
'réspondents; the other was a male interviewer who interviewed
men only, Both the interviewérs were well known to the community
and were able to converse with them freely in the iocal dialect,
jA pre-teét was carried out;befOre the full survey was undertaken, ”
On the basis of the pre~test a number of modifications were
made and the modified qUesfionnaire is shown ih.Appendix I,

: The interviews were carried out OVer_a period of tﬁo'months
as if during normal rounds of visits, 'Tﬁe routine for carrying
out interviews was so arranged that no.neighbouring families

were interviewed on the same or within a few days, .
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RESULTS

The finaIIquestionnaire had as many as 43 questions]
Answers to only 26 questions dealing with hygienic practices,
knowledge of enterlc dlseasesl parasitic infestation and

nutrition are presented here,

\Age\\sexk\occgpatlcny iﬁtome\and\eﬂucatibn'

Table 1 - 5 show the age. and socioseconomic condltlon of
the two hundred families 1n;erv1ew¢d; Their ages-had wide
range, but thewmajority.were yougg:dﬁu1ts. Almost half were
below 30 years of age and dnly 10%:Wcré.above 55, Nearly
1/5th of the male head of familieslhad no fixed. jobs..and were
daily labourers. ' Twenty six were fishermen, There was a
high proporqipﬁ of petty-businessmen in this community mainly
because of thé: closeness of the Teknaf Bazar which acts as a
trading cehtré?! : Table 4 shows the range of monthly income
of the families, Half of the families had an income between
Taka 200-500 per month which will be about US $400 per year,
Since the average family size is 6,5% the per capita income
per year was less fhan $60 dollars,

Table S shows the educational level of the respondents,
Half of the male respondents and 94% of the females never
went to any modern schools at any time in their lives, Some
0

13% of men and 21% of women) hbwever? went to religious schools

where Arabic and religious practices were taught),
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Sources' of Water: Table 6 shows the sources of water used

for drinking, washing and bathing. Concrete ring-wells
are shallow dug-wells of less than § - 7 mefres depth and
their walls are protected by concrete rings; These wells
were the principal sources of drinking water, Almost all
of the ring wells are community_wﬁter sources and serve a
large number bf families, Tubewells or handpumps serve a
~relatively smaller number of families due to difficulty in
boring them through the subsoil rocks in this area, Water
for washing comes from many sources, Half of the families
get water for generai washing purposes from ringwells and
over one third of them go to the two tanks or ponds situated
in these areas, Nearly half of the families use ringwell
water for Bathing and almost a similar proportion go toltanks

or ponds,

Eiﬁtes‘ofxdéfaétafiShf Table 7 shows the stated places of .
defaecation by adult males|, females and children, An equél
proportion of adult male and female used the fixed latrines
which were most often an open pit, Only a small number of
children (5.5%) however, used these latrines, .Thé bank of
the river situated nearby was the most frequently cited place
for defaecation .for the adult men, For the adult women on
‘the other hand open places besides the houses were preferred

more often than the bank of the river, Sides of the houses
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were also more frequently used by children than the bank of
the river., There were very few bushes arounﬁ.the house in
this community, Therefore only a small number of families
¢cited using the bushes, Going to the fields involved walking
some distance from the ﬁouse through the open fields which |
was responsible for its less frequent use as the places of
defaecation by Teknaf women and childfen. The most significant
feature of this table was the fact that majority of children
did not use any fixed place for defaecation! Since attack
rates from shigellosis is known to be the highest in children,
the significance of this habit in spreading the disease is
obvious, -

A small proportion of families (7,5%) told us that they
alldw thgir children to defaecate in a fixed place within the
compouﬂd of the house, These faeces were latér collected andl

thrown out into the neighbouring fields or bushes,

Methods of cleaning-anal area.aftersdefaecation:

Table 8 shows the information obtained regarding this
practice, Almost all of the adults carry water in a pot with
them while they go for defaecation, Only 3,5% go to the tanks
or ponds to waéh their anal areas after defaecating in the fields,

After cleaning their anal areas 26,5% of the respondents
rinse their hands using nothinglbgtfwatér; Nearly 2/3rd.of
them rub their hands an&'fingers 6h”mué and grass and then wash

with water. Only 9% told us théi they use soap regularly,

=116~



Knowledge and beliefs about hygienic practices and incidence

of diseases;:

The next series of tables show the beliefs of the popu-
lation about some hygienic practices which have close relation-
ships with enteric diseases, parasitic infestations and

development of malnutrition.

Harmful effects of indiscriminate defaecation:

When the qguestion was‘asked about any real harm that could
come from indiscriminate defaecation, over % of men and 2/3rds
of the women gave a negative answer. Only 6.5% of both sexes
told us that it could result in spreadiﬁg of intestinal diseases;
another 20% had some vague ideas that the practice could spread
any disease (table 9}.

On the other hand, when the question was asked whether any
feal harm could arise from handling food without washing hand
soiled by cleaning the anal area after defaecation, 62.5% said
that the habit may cuase intestinai disease (table 10). Another
15.5% said that the habit could.also be responsible for causing
other diseases. Only 4% said that there is no harm if they handle

food after defaecation without washing hands.

Knowledge about the role of flies in spreading diseases:

Only-7% of male and 24% of female thought that flies were
harmless (table 11}. Over half of the respondents, 74% of the'
male and 24% of the female thought that they are responsible

for spreading some diseases. Only about 15% think that foods
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are made unclean by flies sitting on them and a similar
proportion thought that they lay eggs on food and made them
unwholesome by sitting on them.

When:question was asked on the places of origin of fligs,
almost all the men and 80% of the women had definite knowledgé

(table 12).

“Knowledge about harmful effects of walking bare-foot:
| Qgéstion on'harmful effects of walking without shoes or

sandais elicited a variety of answers without relationship to

any particular disease (table 13). One fourth of the respondents

saw no harmful effects at all and another 40% thought that it could

cause soiling of the feet or cause some form of ulcer on the legs.

Nearly 30% thought that it could cause some physical injury.

Only 3.5% of the respondents told us that it could be responsible

for infestation by some worms althoughlno one mentioned hookworm

- as one of.thém.

Roundworm 1is considered to betthe cause of many diseases in
children in rural Bangladesh. ;@whghfa‘questiqn.was asked on the
mode of becoming infested by tﬁége ﬁorms, the answers {table 14)
were found to be very interes?iﬁg. Nearly half of the females
and three of the males conside;éd'eating fish as.a cause of
infestationTby the roundwofﬁg; ;fSince Teknaf has many fishermen
. in the commuhity_an& whoéé-ﬁépgiétibn isléccustoﬁed td eating
fish almost round the year, the:ﬁsychological:qgsqgiggggnFQetween
the two is.not surprising. Why.ﬁeﬂ'did not consider -eating fish

as a cause jfor infestation by worms compared to the female was
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intriguing. Eating sweets including biscuits and banana,
spoiled food and eating uncooked rice as cause of infestation
by worms were also cited. Ingestion of dust was considered

to be a cause in only 2% of the respondents,

Attitude towards building latrine near home:

Latrines or privies in rural argas of Bangladesﬁ are
usually a shallow hole on the_ground, smelly and poorly maintained.
Therefore, people in general do not like to use them or build them
near their homes. Question was. asked as to whether the Teknaf
villagers would like td have one near their homes if they are
of the type that does not smell. Table 15 shows the response.
The respondents were almost unanimous on their approval for
such latrines. Only one man and three women had a negative
attitude towards the latrines., Two of them gave shortage of-space
as the reason and the other two thought that drinkingwater will
go "bad"if a latrine was built near their homes. |

To find out how seriously the population wanted ‘latrine
near their homes they were .asked about;théir wilingness to pay
for it. No exact amount was specified but it was made
apparent that the total cost of materials and labour would be
above Taka 300/-, Thirty five percent (table 16) of the
population were still willing to pay for the latrines; Another
45.5% were willing to contribute by labour, as they stated that
they.wére poor, Only .15,5% of those.who-wanted the latrines
said that they were unwilling to pay eithef money or contribute

labour,

-119-



;Knowiédge\abﬁﬁf'dyséntéryQEnd*di?&fhdef:
:.The next series of questions were directed to find out

the degree of awareness about dysentery and diarrhoea-and
whether or not they could distinguish them? as well as their
knowledge abou£ their modes of spread.

As far 'as the symptoms of dysentery were'concerned; 62%
of the population_cited.passage of bofh mucous and blood in
stool as the main symptoms of the disease (table 17} Passage
-oﬁlmucous} blood with pain and frequent diarrhoea were considered
to be the symptoms of.&ysentéry by an additional 20,5% of the
‘respondents, | |

Passage of watery motion aloné'was considered to be a
sympton of diarrhoea (table 18) by 71,5% of the respondents,
Watery stool énd vomiting were cited as symptoms of diarrhoea
by an additional iZLS%-of the population, Vomiting alone
without diarrhoea was thought to be a symptom of diarrhoea bf 2,5%
of the popuiation. Abdominal cramps rather than pain was cited
as a cause of diarrhoea by 1% of the population, Less than 5%
of the respondents did not know the predominant symptom of

-__diarrhoea}

f-Mode\ofCgpréadﬁbfiﬁiarrhoea\ﬁﬁﬁQﬁYéﬁﬁfﬁfﬁ! |

| Haif-df ‘the responéents did not have any idea on the mode
- of spread 6f diarrhoea or dysentery (table 19))  Only 15%

.,.”an& 23.5%_bf'the;respondents could éésociate'diarrhoeal stool

with the cause'of spréad of diarrhoea and dysentery respectively’
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Only 10% of them thought that contact with patients or eating
their leftover food could cause the diseases, Another 10%
considered flies as responsible for the spread of these diseases,

Only 3.5% cited water as responsible for spreading diarrhoea,

Knowledge about.practice of infant feeding:

Breast feeding is almost universal in rural Bangladesh-
One of the main causes of failure of growth in a child between
6 « 18 months of age ié almost total dependence on breast milk,

The belief of the popglation'and the level of consciousness
on some aspects of infant feeding are shown in the next series
of tables,

When question was asked about the right age for stopping
the breast feeding, only 4% of the women thougﬁt that it shoﬁld-
be done at 18 months of age (table'ZO)?‘. Even at 24 months of
age, only 41% of the women thought that breast feeding should_be
discontinued.  Additional thirty-five and 21 percent of the
women qohsidered,thdt the right ages for stopping the breast
feediﬂg was be£ween 30-36 months respectivelyf Male respondents
on the other hand, thought that the breast feeding should be
- discoﬁtinued a few months earlier than those mentioned by the
| women,

Effect of-adding boiled rice to a breast-fed infant before
reaching one year of age showédlthat 29% of the women and 12% of
men thought that it could cause no harm to the’child (table 21);
The_respondeﬁtsrgave.various reésons against the practice which

ranged from an inability to digestJnicet cause of intestinal



illnesses,-making children.weak,'giving them a large belly
to causing worm infestatioﬁ]

A question was asked about the right age 'at which a
. c¢hild acquires an ability to digest'rice;-meaf and fish, the |
common adult type diet in Bangladesh, It showed that only
10% of the respondents (both men and women) considefed_that
a chila at 18 months acquires this ability (table 22).,  Only
"y of the respondents thought that this capacity was acquired
: by .24 months of age, Nearly half of the respondents did not
consider that a child's digestive system was abie to handle

thése foods even at three years of age,

Beliefs on thescauses of malnutrition in s ‘two.year old\child:

Malnutrition was commonly observed in Teknaf villages: |
It was predominantly a protein-calorie deficiency,  When asked
. to pass an'opinion on factors-causing “lada“’ the term used to
denafe a_malnquriShed childﬁ over half of the women (57%) and
- 1/3rd of men (table 23) did not have any opinion, Nearly %
of the women and 8% of the mén thought it could be due to '"bad"
.effects of prqlongéd'breast feedingﬂ a surprising piece of
info?mation} Inﬁpfficient milk, a child weak and sick from birth
- were considered to be factors also responsible for malnutrition
by hearly'% of the menibut only 3% of women, Worm infestation

‘was cited as factors by a small.proportion of both men and women)
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Ratings.on- some possible- items: for development which ceuld

. benefit the Teknaf villagers:

Table 24 shows the ratings of the villagers when some
~items for possible developﬁents were mentioned. .It was cléar
that hospital, water supply and latrine were the priority items
~despite the fact that these items for improvements were mixed
with a large number of/otﬁer items, some of which were more

attractive in nature,
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‘Table 1

TEKNAF

HEALTH CONSCIOUSNESS SURVEY

Distribution of Respondents According:to

Thelr Age and Sex

Age Male Female : Both . Percent
Bw2h 9 32 Sl 20,5
25«3 2 . . 23 Wt 238
35 - Lk 28 26 sh . 27.0
BSesh - A - 1 3 19.
55 15 L 19 9.5
A1l Ages 100 100 200 100.0
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TABLE 2

TEXNAF

HEALTH CONSCICUSNESS SURVEY

Relationship of the Respondents to the

Head of the Families

Mals . -Female ‘Both Percent.
Selft 7 8 95 §7.8
Other 13 ' 92 105 52.5
Total ' 100 100 200 100.0

«125-



TABLE 3
TEXNAF

‘Health Consciousness Survey

‘Distribution of Respondents and Head of the

Families According to Occupation

Headts Oc¢cupatio n

gzgupation None  Labour Cultivation. Business Fishing Sﬁrvipe Hgg:e Other Total Percent
| | | u

Newe 1 1 1 1 . - - - b 2.0
Labour . RPNt . - . - - w70
Cultivation . = - - . 7 . - - T 3.5-
Business 2 2 2 | 35' - - - . - W 225
‘Fishing . = - - 3 21 4 2 - 26 - 13.0 -
Service - - - 2 .;I e L - 2 18 9.0
House Wife 1 6 3 8 18 9 1 - 8 K20
Other . . = = - 2 - - .. 2 1.0
Total - . | 22 - 7 . 93 ¥ 23 3 2 200 100,0

~ Percent 2.0 i1.0 3.5 16,5 23.0 11,5 1.5 .1.0 -100.0
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TABLE 4

TEXNAF

HEALTH CONSCIQUSNESS SURVEY

Distribution of The Respondents According To Gross
Monthly Income Of The Families

Monthly Income ' | Number Percent
(in Tk.)

£ 100 B 2 - 1.0
00 - 200 . 28 .0 :
201 - 500 o 103 815
S0l - 1000 o ¥ ans
Kbove 1000 S T 15.0
Not Known _ o 2 , 1.0
Total 200 - "."_100.0_ -
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E HEALTH CONSGIQUSNESS SURVEY

TABLE §

TEKXKNATF

Distribution of Respondents According to

Their Educational Status

Male

Education Female Both Pefcent_
No Education 33 3 106 53.0
Religious Education 13 .. 2 : 34 - 1}.0
Primary School'-' | 39 - 39 19.5
sécondary and higher 13 N f:17. 9.0
Mot Known-  1 2 3 1.5
.Tbgal 1100 | 100 200 100.0
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HEALTH CONSCIOUSNESS SURVEY

TABLE 6

TEKXNAF

Distribution of Families According to Their Water Sources

Total

Using Type Ring Well Tube I\fell Tank Ditch Within VNot Knowzi
T : : ' . home :
No, 170 2k - 5 1- 200
Drinking
- z 850 12,0 . - 2.5 0.5 100.0
S Ne. 99 W 72 1h 1 200
Washing | ”
% h9.5 7.0 36.0 7.0 0.5 100.0
 Ne. 91 1L 83 11 1 200
Bathing '_ o L
| % 15,5 7.0 W5 5.5 0.5 200.0 -




Table- 7

| TEXNAF
e HEALTH CONSCIOUSNESS SURVEY o
Distribution of Families Aécording to Places of Defaecation
|
h © i ) Q0@
T b E @ .5:5 2 Q-
o ﬁ -
g g - v 3 55 =
) 4:_; g _ é ) _ . oo (3]
: _ _ o : 0 ZP B
_ 3 b 4 e ) b 55;« a
=] : °© 3 < v}j o + © &
: 2 ] e - s, ey g ] g = =
.Ew 85 g .. @ o “r TG T P " 3
: &. . “m co — e = f.% g..;‘:ﬂ zo &oo
ADULT MALE £ =
Nurber BT AT ¢ O 5 28 2 - ] 200
 Percent 20.5 35.5 23.0 . 5.5 W.0 1.0 - 0.5 100.0
ADULT FEMALE © . - } S - ' '
Mamber L1 56 . 8- 12 - 200
Percent  20.5 28,0  L2;00 6.0 - 0.5 100.0
CHILDREN gg:" : _ CES - C
Mamber . 11 W 26 8 y s 15 12,0 200
Percent 5.5 7.0 13,0 1.5 2.0 S7.8 ¢ 7.5 6.0 100
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TABLE 8

TEKNAF

" HEALTH CONSCIOUSNESS SURVEY

Distribution of Respondents According to Cleaning Habits

‘of Anus and Hands After Defaecation -

Male . . Female- Both Percent

To wash anus _ _
a) Carry Water 9 99 193 . 96.5
b) Go to Tank é _ 1. T 35

Wash hands with |
a) Only Water .28 28 . 53 - 26.8
b) Rubbing with : - "

Mud s 67 62 | . 129 6.5

"c) Rubbing with - , : S
soap 8 10 . 18 9.0
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-TABLE 9

PTEKNAF

Health Consclousness Survey

'ﬁnowledge About Harmful Effects {Other Than Bad Smell)

Of Indiscriminate Defaecation Near Home

Male Female Both ~ Percent

No Harm B S, ) 97- 8.5
Helps Spreading R o
- Disease: 0 10 7 bo 72040

Helps Spreading AT . B

Intestinal Disease 5 13’ 6.5

Causet Problem in Fe .

Movement, - a i 23 - " 11.5

Ugly to Look At . L oy

Flies Qrow I': .j m;-llf{ . 1 - 0.5

: o . . ii"!’ .

Cofibination of o " ST ; e

two of above . . 5 - 5 - 2.5
- Other .~ | - 2 2 ¢+ 1.0

Do not Know'y - T 3 1 L 1.0

Not Known I 2 6 3.0

Total | 100 100 200 - 100.0
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HEALTH CONSCIQUSNESS SURVEY

TABLE- 16

TEKNAF

Knowledge About The Effect Of Handling Food Without

Washing Hands After Defaecation

Male Female | Bo?h Percent
" No harm 1 7. 8 B0
Intestinal disease 59 | l§6 125 “ 62.5
:{Diseaﬁeu- 26I . 58 31 . 15.5
Dirty 8 18 26 13.0 -
Do not know 2 3 5. ‘2.5
Not known 4 1 5 2.5
T&tal 100 200 200

100.0
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HEALTH CONSCIQUSNESS SURVEY

TABLE 11

TEKNAF

Knowldege About The Role Of Flies In Causing Harm

' Male Female Both Percent,
Do not harm 7 24 an 15.5
- Spread desease T4 29 103 - 51.5
Food becomes unclean 9 19 28 1.5
Lay eggs on food 6 21 27 13.5
Other - ‘1 1 .0.5
: I-Do not lmow' | 3 6 9 hoé
Not known 1 - 1 0.5
Tc-:lt.al 100 100 200 - - 100,00
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TABLE 12
TEKNAF

HEALTH CONSCIOUSNESS SURVEY

Knowledge About The Origin Of Flies

Origin of Male Female Both  Percent
Flies ' : L

Bush/Dustbin so - 18 ' 68 < - 3.0

Cowdung and

Faeces 32 - 36 oL 68 g BQ'O.-- 
Rot.t;en Fish % k2 " 21,0
owmers 1 '- 1 2 L Lo
Do not know IR 17 18 '_ 9.0
Not known e | 2 - 2 : 1.0

100 100 2000 . 100.00
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-TABLE 13

TEKNAF

' HEALTH CONSCIOUSNESS SURVEY

Knowlsdge About The Effectéﬁbfﬂwalking Barefoot

Effect Male Female  Both . Percent

o Hatm 29 2? ke AP Y

PR PR

Soiling of feet and - L -
ulcer on legs . . k6 3% H_ﬂf\_81,3;?;“w;;_dh045__.*

May cam_xse.}n;'_;\?rf : - 28 29 : - 87 - - B 28,5
Worn A D A 3.5

Not Known = -~ 2 2 1.0

Cfotal 100 100 200 . 100.0
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TABLE 14
TEKNAF

HEALTH CONSCIOUSNESS SURVEY

Knowledge About The Mode of Infestation of Worms in Children

Causes Male Female  Both Percent
Do not Know 78 12 90 -~ ls.0
Eating Fish 3 S0 . S3. 26,8
Eating sweets/ u R _ o - _
 biscuits/banang 8 5 6 W e 7.0,
 Spoiled Food 3 7 10. 5.0
A
Eating uncooked rice L s - 9 4.5
Ingesting dust - 2 2 L 2.0
Combination 1 .3 16 8.0
Not Xnown 1. 3 b 2.0
Total 100 100 200 100.0
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TABLE 15

HEALTH CONSCIQUSNESS SURVEY

Willingness of making latrine near home

Male Female Botﬁ . Percent
Yes - | 99: JI. ) .97 | Ii96/_l'f . 198.0
o - 1 3 o B ) i 2.0
Short of ‘ - : :
space .. - . 1 2
ﬁater.goeslbgd - 1 1
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TABLE 16

TEKNAFI

Health Consciousness Survey .‘ | - o

Distribution of Respondents Willing to Pay Expense

As Labour For Building Latrine Near Hame

Male Female ' Both' | Percent
| P_af Expanse '- 51 19 » - 70 -7 35.0
.-"Pay by Labours L3 : 18 91 B L5.5
Un willing | | hl 27 k) B 15.5
‘No Comment , 2 6 8 . .‘: 11:.0
100 100 20 00,0
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TABLE 17
TEKNATF

HEALTH CONSCIOUSNESS SURVEY

Knowledge About the Sympuoms of Dysentery

:hSymptoms ' Male = Female i ‘Both _...Percent

. Do not Know - 2.; _.. - . __2 _ ; 1,0
Mucous in stool 5 {.. 1. 6 j". . 3.0
Blood in stool  .. I- | 6 - 6 B 3.0

Mucocus and'blood - - . .
in Stool s - - 65 . - 124 . 62.0

 Abdominal Pain . 2 - 2 1.0

Mucous:and Abd, : ' .

Blood end Abd. psin 1 A 1.0

Mucous + Blood +.pain

+ frequent diarrhoea 19 22 Bl - 20.5
Not Known oy 2 6 3.0
Total o 100 : 100 - 200 ' 100.0
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HEALTH CONSCIOUSNESS .SURVEY

TABLE 18

TEKNAF

Enowledge About the Symptoms of Diarrhoea |

b E———

Symptoms

e e me o

Male . Female Both Percent
Do not Know 5 . 2 7 3.5
Waterj Stool 69 h 143 - 7L.5
Watery stool & ' ' . _
Vomiting 11 1h 25 12.5
Vomiting ok 1 5 2.5
Watery stool +
Frequent diarrhoea + -
patient becoming weak 2 "k 6 - 3.0
Abdominal Cramp - 2 2 _ 1.0
Watery Stool + .
Vomiting + Patient
becoming weak 8 3 11 5.5
" Not known - 1 1 0.5
Total 100 100 200 100.0
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“TABLE 19

TEXNAF

HEALTH CONSCIQUSNESS SURVEY

Knowledge About the Mode of Spread of Diarrhoea and Dysentery

Spread; by Male Female Both Percent
Do not Know - Dia. B 53 101 © 50.5
Dys. s$1 . hS. - 96 18.0
Walking over or | : y :
near diarrhoeal.  Dia. ST I ' .80 - 15.0
stool '
Dys. 18 L7 23.5
Eating left over .. _ f o
food of patient/: -.7 Dia. 137 25 1 12.%
contact with "7 7o oo o BT s A
patient D}"S'.' . - 13 '.""'“ Sy K ; 21 . . 10.5
R L !'_._;! . i .
Flies Dias 0 12 .22 110
Dys. o .9 18 9.0
Bad food 7 k n 5.5
L b 8 L.0
Polluted water Dia. 5 2 7 3.5
Dys. 3 2 5 2.5
Other Dia. 1 3 h _ é.O
Dys. 2 3 5 2.5
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TABLE 20

TEKNAF -

HEALTH CONSCIOUSNESS SURVEY

Belief About The Right Age For Stopping Breast Feedimg

Age B o ‘ : Cum.

- (months) | ‘ ~ Male Female  Both ~ Percent percent
6 . - 1 - 1 0.5 . 0.5
T - ;'_12 2 W 70 . 1S
18 . ':_ f'_‘ 17 2 1 9.5 17,0
A ‘ bk 37 & | -yo.sl 57.5

0 | 38 L9 L 24,5 82.0
6 - 10 '. 2 2 ' 18.5 ;?.5
8 2 2 k 2.5 99.8
Not Known - _" 1 1' 0.5 100.0

‘Total - - 100 100 200
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TABLE 21

TEKNAF

HEALTH CONSCICUSNESS SURVEY

of Respondents on Effectsof Feeding Boiled Rice
T
' To Infants Before 1 year of Age
Effects Male Female Both - Percent -
No harm 12 29 Ll 20.5.
Can not digest/will L B '
cause intestinal disease LO 7 17 ' 57 28.5
‘Make a child weak/have .
large belly 10 35. - 17.5
Cause worm infestation 17 ° 27 13.5
Combination of above 20 38 81900
Not known | 1?5- f 2 - 1.0
Total 100 100 200 100.0
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TABLE 22 S ;o

¥ . TEKNAF

HEALTH CORSCIQUSNESS SURVEY

Belief of Heépondents About The ' . Age of Children
Acquiring Ability to Digest Rice, Meat and Fish

Cum,

Age Male Female | Both Percent  Percent
(months) .
b =12 2 - 2 .10 1.0
13 - 18 8 Y 9
19 - 24 oo --E a1 ~7 25,0
25 - 30 _' 0w Y’ | 26 : 13.0 38,0
-3 - .10 | | 36I;_: 18,0 56.0
A BT o 8 1o 99.0
~ Not Known R 2 | 2 i 1.0 100.0
Total _'. - 100 100" 200" 200
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TABLE 23
TEKNAF

HEALTH CONSCIOUSNESS SURVEY.

Believes of thé‘Villageig-ohfciﬁées of Malnutrition
In Children of 2 yrs. of Age

Cause Male - Female Both Percent

Do noﬁ Know. | a - 57 .91 S _ | hS.S

Bad Effect of _ s . o : L
Braast Milk B 23 : n - 15.5

Insufficient milk/

weak/sick at birth 23 3 26 13.0
Worn BT T 6 20 . 10,0
Uncleansness 2 . e 2 .. 1.0

Combination of

any two . 16 9. 25 12.5
Not Kndwn : 3 2 '. ) 5. : 2.5
‘Potal ¢ 100 100 200 100.0

] .
. .



TABLE 24

TEKNAF HEALTH CONSCIOUSNESS SURVEY

Ratings by the Villagers on Some Suggested Items for Development

;.- Essential Usefal

I 7Useless.t

30.5 -

Items Total
Electricity 7.0 20.5 2.5 100.0
Cinema Hall 7.5 29.5 63.0 _ "100.0
Rice husking machine 87.5 11.0 lfS B 100.0
Hospital 99;0 . 1.0 - '100.0
Water sﬁpply | 97.0 2,0 ijl.o_' 100.0
Mosque 80.5 17,0 2.5 1200.0
Tank 88.5 11,5 - 100.0
College Ibz.s \1  36.5 1.0 100.0
-Road to Shahpuridwip 70.0 29.5 "0.5 - 100.0
Market 67.5 31,5 1.0 100.0
Latriné 95.0 4.0 1.0 100.0
Loan ° . .S 25,0

100.0
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Introduction

The'assoeiation of water and food, particularly the former,
‘with the occurrence of cholera outbreaks is beyond questioning.
However, the specific role played by these vehiclee,fespecially‘
in endenic areas, hae not been documented. One question is
whether or not a-multiplication step in food, drink or fomites -
contaminated with infected water or feces is either neeessary for
disease transmissien or even a frequent mode of transmission.
Another question'is_whether contamination of water, foqd and
fomites totally within the hoﬁseho}ﬁ;pf'one infected persen is an

important mode of transmission. i%??’l'

A major probiem in studying.this question is that the_uses-
of water -aTe 8O many and 80 pef%égive that distinctions-needed for
meaningful analy51s are blurred Thus,,the usual. methods used
have been unable to penetrate beyond a broad plcture of the trans-

[

mission cycle.

The approach'we have taken to this problem is to study actual
outbreaks as*they are occurrlng using techniques of environmental
mlcroblology and PrOSpeCtlve epldemiologlcal surveillance. The

use of both methodologles should allow us to pinpoint potentially
critical points in the transmission of cholera. We can then

ascertain the significance of each risk factor and quantitate the

cholera vibrios actually present in each vehicle invalveﬁ'at thgt



point. In this way, we will be able to "track" the organism
through the environment and relate the extent of its presence to

the incidence of infection in the population at risk.

Materials and Methods -

Patients admitted.to tﬁe'Matlab hospital with cholera were
used as "pointers" to areas in which V. gholerae was likely to be
found. The morning afifer an admission a team of epidemioloéy
field staff and microbioiogy lﬁboratory personnel would visit the
bari from which the patient came. The water use pattern of each
member of all families was determined by qﬁestionnaire as was the
occu?ence'of diarrhea. Rectal swabs were taken from everyone in

the index family or who.shared a water source for any reason with
the iﬁdeﬁ family. Environmental samples taken-for analysis
included those from water sources, cooking and drinking water jafs
in houses, contact plates of food preparation su;faces, enriéhment
broth rinses of left hand fingers and of empty cooking pots and
utensils, and samples of left over_food. Thege last were collected
- just prior to tﬂeir being heated for the evening and morning meal.
All food'samﬁlés_were held in ice bhoxes uptil'they could be processed.
A1l specimens were examined for 1.'chpiérae_using standard CRL
procedures for direct detection aﬁggqﬁyicﬁment, ekcept tha€ direct
plates were prepared so as tolqpfg;n a coﬁnt of organisms present”

in contaminated samples. o
' SP | o
" [ Be T



This intensive sampling was carried oﬁt on a daily basis and
‘more families and water sources were included if they could have
been contaminated on Succéeding days. This samp1ing was continued-
until a1l samplés in a study area were negative for three conse-

“cutive days.

The study was carried out from-October 1976 through January
1977. '

Resultse and Discussion

The tabulation of this data is far from complete and only
a very preliminary analysis can be provided. So far the data of-
:13 sites has been partially ﬁabulated. This covers 695 individuvals
in 118 femilies. The average fomily size is 5.9 (SD = 1.2). 1In
ail 47/695 persons were infected with V. cholerge El Tor (6.7%).
The serotype in all cases was Inaba. The gross results of our
environmental sampling are given in Table t. The ﬁumber of confact

‘pPlates and utensil rinses has not yet been tadbulated dut in nol

case were E1 Tor vibrios detected.

The cumulative infection rate and the rate as a function of
'e;posure 40 various sources of infection is given in Table 2.
 There is a”pronounced shift in pesk when the infection rate is
distributed as a function of exposure, particularly exposure to

cooking jars. This shift may be indicative of a significant role



1

played_by these sources in the transmission of cholera at these

study sites.

The clinical picture of the 47 infections covered in this
study is fairly typical of E1 Tor outbreaks: i hospitélized,
11 with mild to moderate diarrheas and the remainder asymptomatic.
The age distribution was also usuval for cholera - all symptomatic

persons were.children as were half.bf those were asymptomatic.

Fomites aﬂ&.foods wére intensivelyVSampled throughout these
oﬁtbreaks. Absolutely no contamlnation of either was detected
except for two food samples Wthh were not assoclated with any
detectable infection after the;rg;ngestlon. There is vlrtuallyf
no possibility that these wereféiéhificant vehicleséih“choiera
transmission. There 1s no possiblllty whatsoever~that a multi-

. plication step occurred with any reasonable frequency in food

The role of water as a vehicle'inﬁthese_outbreaks*ts“‘—_“" .
1ncontrovert1ble. However, the dataeanalysis has not proceeded

to a point in Wthh a final decision on the specific .mode of

transmlsglon canﬁbe made. Exposure to contaminated bathing water
_(Table 3) aﬁd zontamlnated cooking jar water (Table 4) were both
highly significant risk factors. Drinking water jars which were
filled from tubewells were virtually never contaﬁinated S0 their

role is negligibvle. Thus, bathing water and cooking water asppear

t0 be the most important wehicles at this point. As Tagble 5 shows,



there is a great deal of overlapping use of the same water source
for both of these purposes. When the bactexriological findings are
indluded, the effective difference is only 3.4%. Some indication
of the relative importance of exposure to each source.on infection
rate may be had from the analysis in Table 6. Considering only
those persons exposed to contaminated ﬁathing water on day 1, only
| those who'ﬁére also exposed to contaminated drinking jar water
were at risk of becoming infected. The reverse analysié, i.e.
distribution of infection among the 37 persons aiready exposed to
contaminated cooking jar water as a function of concomitant
exposure to a contaminated bathing site shows no significant
difference. It appears, therefore, that water brought info the
house for cooking purposes may be, in some mannér yet unknown,
the major vehicle for cholers trénsmiésion in theseloutbreaks.
IThis conclusion is highly tentative at present and must await a

complete analysis of the data.

We hope to be able to tabulate the data from this study and
carry out its analysis using the computer facilities available to -
CRL in Bangladesh. This activity will represent the remaining

future work on this protocol.



Table 1

Detection of V. cholerae El Tor in Environmental Samples

S%mp]:f:ryp? o No. Positive/Total Samples
R/8 ) Ce5/5064
Cooking jara o | | 110/15T1
Food samples . - 2/151
Finges Wash . ofem
Water sources R : '103/1067"



Table 2

Cunulative Attack Rate as a Function of Exposure to Various

Water Sources on Day 1

Vibrio T ' |
cholerae | Total Cumulative Infection Rate (%) on day
igolated linfected 2 3 4 5 6 7 8 9
Cooking ' + 37 10.8 40.5 54.0 73.0 83.8 94.6 97.3, 100,
jars - 10 40. 60. 70. 90. 90. 90. 90. 100.
Bathing 4 28 14.3 35.7 50. T1.4 85.7 100. - -
site - 19 15.8 52.6 68.4 84.2 84.2 84.2 89.5 100,

Overall

47 17.0 44.6 57.4 76.6 85.1 93.6 95.7 100,




Table 3

Infection Rate for 8-day Feriod Following Exposure to
V. cholerae — Positive Bathing Water on Day 1 '

-

| Persons at Risk

Bathing Infected Not Infected Total
Positive 28 | | 192 | 220
Negative 19 : 274 295
47 . 466 L 513
-
, :

P (sz_z 5.15)' £ 0.01
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Table 4

Infection Rate for 8-Day Period Following'Exposure to.
V. cholerae — Positive Cooking Jars on Day 1

Pergons at Risk

Cooking Jar _ Infected Nothnfected Total -

Positivg o 37 122 | 159

Negative _ iO N 348 . 358
47 a0 w7

2 (x% > 53.4) < 0.001



Table 5

' leferences in Water Use for Cooking and Bathing by
:  Families in Outbreak Study

~No. using same site for beth 86
No.-uSiﬁgfaifferent sites =~ o - 33

V. cholerae isolation (Day_TI; ;_

n

- -isolation. ~'*
h

isolation -
or

Differentlal on basis of Vﬁ-cholerae isolation ? 4/119

'I tl PR
L [REEEE

119 yf" «' i

3 4/0 -




Infection Rate forIB—Day Period Following Exposure~to~an£ycholerae-—v
Positive Cooking Jar on Day 1 in that Population Who also Used
a Contaminated Bathing Site on Day 1

k. 4
3 AP

R Persons at Risk
Cooking Jar : | Infected Not Infected Total.
. Positive | ;. .f 27 98 125
Negative | R 79 80
28 77 - 205

P (£ > 14.8)<0.001



'ENVIRONMENTAL EPIDEMIOLOGY. II. ECOLOGICAL STUDIES OK-
' YIBRIO SP. IN CANAL AND TANK ENVIRONMENTS '

W.M. Spira
K.M.S., Aziz
W.F. Verwey
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Introduction

Contaminated water sources are strongly associated with
the spread of cholera and other diseases transmitted!by the
fecal ~ oral route. The environmental transmission of V.
cholerae in particular seems %0 be centered on water. Epidemio-
logic researchloh cholera has established a clear picture of
the spectrum of the disease and has accurately characterized
the general nature of endemic environments, both physical and
social. It has, however, been unable to supply definitive
answers to ée&eral qﬁestions. " Those of particular concern to
this study are the seasonality of cholera and the maintenance
of V. cholerae during inter-epidemic periods. Answers to these
guestions, especially the first, are very likely to require a
knowledge of thie specific behaviour of.E._cholerae in natural
waters as well as a broader characterization of seasonal varia-

fions in tank and canal ecology.

The approach we have taken in this study is a systematic
observation of a small nﬁmber of water sampling points in an
area which has g history of being at high risk for cholera. wé'
_have fecused maiﬁly on detecting variations in the concentratioh
of Vibrio sp. iﬁ different habitats as a function of season. In
this regard, we-have monitored certain chemical, physical and

meterological parameters as well. We have also included measure-



ment of tdf@%bmicroorganism.and plantation concentration, of

fecal indica@gr'brganisms and of other clinically important
e 2

organism (pathogens and antibiotic resistant bacteria).

The primarf objective is to determine the seasonal varia-
tion in Vibrio sp. population and to assess the role of various
microenvironments (water, sediment, plants, phyto and
zoo-plankton in the maintenance of these organisms. In particular,
we are:looking for conditions or microenvironments which are
conducive to the survival and, perhaps, maintenance of V. cholersze.
AS a secdndary objective, we are attempting t0 assess whether such
seasonal variations are part of a more genera; seagonal effect on
tank or canal ecology. The screening for clinically important
bacteria has been included to evaluate their extent in the non-

human envircenment in this area.

Materialge and Methods

Sampling was carried out at 28-day intervals at selected
tank and canal points in Meharon from March 1976 to the presenﬁ.
_A_shift to fewer samples and more extensive aﬂgi}éis occurred in
October. From March to October, water samples only were collected
at weekly intervals and only from near the surface. These were

analyzéd-fqr Vibrio sp. and some physicqéchemicél propérties.



Vater samples were taken from the surfaée, middle of the watef _
_column and from the mud/water interface. Plants (primarily

w;ter hyacinth) were collected at each point. A plankton -
sample was obtained by sieving water through a net. Sediment
samples were obtained using a'core sampling device. Vater

" samples were also collected ffom poinfs in Barsgaon during the
period March - Juiy 1976. VWater and plant samples were collected

from a number of water sources in the Matlab VIS grea during the

fall of 1976 as well.

The pH, dissolved oxygen tension, (CO2) and temperature of
water point at 0600, 1200 (sampling time) and 1800 was determined
on - site. Weather observations were made daily at the Matlab

laboratory.

The sites monitored were a large tank ( 100 x 200') used
for all purposes by a population of 100 - 150 and the canal near the
main ghaf which is extensively used as a site for bathing and gather-
ing cooking water. Water sample_points were established in the
center of the tank and along the édge at a point 30 ft. from the -
main ghat and approximately 10 feet from a latrine areas used by
4-6 persons. Sampling poinis in the canal were established at
30 feet directly out from the main ghét and'af the edge of this
ghat.



Microbiological examination of samples included total
aerob;c heterotrophic plate count; coliform, @.-QQ;;;'fecal :
streptococci and © antibiotic resistant bacteria counts; and
enrichment for Sélmonella and Shigella sp. Vibrio sp. were
detected using a membrane filtration technigue in which the
cells were allowed to grdw on starch agar for 4 h at ambient
- temperature pribr t0- being transferred.to TCBS at 37C. This
procedure significantly improvedlghéfisolation of vibrios over
direct plating on TCBS, E;Qg;gnigéigfés'were characterized by
reaction in KIA and MIU, fermentéﬁion of sucrose, mannose and -
arabinose;, gensitivity to O/1é§i§%§rigstatic coﬁpoggg@andqby :
agglutinatidnzin-ofGroup I aﬁ?i?ééﬁgﬁﬁThe p}gnktqg;biomassyinas

water samples was estimafed?byrﬁié9osdbp;é count.

IR

Results and Discussion

The weaEheﬁ normals for the Matlab afea-are given in'Figure 1.
These-three'éigpgyic parameters (rainfall;utemperature and sun-
light) along ﬁi@h:ﬂﬁtrient iﬁput tend to be the dominant deter-
minants of natural water ecosystems. It is only in relatively
extreme situations, such as the pfesence of industrial wastes,
that other factors become equally important. It is possible %o
distinguish four seasons from the data in Figure 1: June -~

'September (high reinfall and temperature, low sunlight);
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September -~ December (decreasiﬁg rainfall and temperature,
‘increasing suﬁlight); December - February (low rainfall and
temperature, high sunlight); ah&TFebruany - June (increaging
rainfall.and temperature, decreasing sunlight). The weather
monitoring in Matlab as well as observation obtained from the
weather station at Warayanganj since November has proveh to be
fairly close to the 30 - year normals. The noon temperature at
60 c¢m depth in both tank and canal'(Figure 2) closely parallels
the maximm in temperature during the warmer months but tends

to be closer tolthe ﬁemperature minimum during the colder months.-
The great difference in mixing between the: two water sources had

no demonstrable affect on water temperature.

We observed a very strong'tendency for a DoT-gradient to
form in the stationary tank water as the day progressed (Figure 3a).
DoT at the tank surface was in excess of éqﬁilibrium concentration
and, . hence, wunstable while the DoT at 150 em and below was too
low to measure. The oxygenated zone deepened as the day progressed
and this effect became more marked in December - January as a
resul£ of iﬁcreaaed.photosynthetic activity in response 1o more
sunlight. ~Lower temperatures did not appear to inhibit photo-
synthetic activity although overali oxygen demand is reduced as
indicated by the shift in sunrise DoT profile. The well-mixed

canal water column failed to develop a significant Dol gradient

(Figure 3b), fhough an incregse in DoT-at later sampling times
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is apparent. The seasonal influence on Dol is also apparent in
this sytem. The thorough mixing, however, prevents the overnight

oxygen depletion obsexrved in the tank water column.

A similar pattern exists for pH (Figure 4amb) which is
highly correlated with COp concentration and, thus, strongly
linked to the level of photosynthetic activity. The pH pf these
aampling sites does not appear to be strongly influenced by

laundry soaps at the level they are used at present.

Data on the concentration of various life-forms others than

Vibrio sp. is available oﬁly since November. Analysis is in-
complete but data for the seasonal extremes so far will be
presented. The concentration of phytoﬁiankton-(fable 1) is,

in general, higher at the surface than deeper in the water column
by about a factor of 10. The concentration is somewhat lower in
January than in November and lower in the canal than in the tank.
No difference between edge and.center of water sources was

observed.

The seasonal change in total heterotrophic aerobe concentra-
tion (Table 2).éhows a similar decrease with coldexr weather,
particularly in the center of water sources;- The count at the
edgeq;is leéa affected by season and possibly reflect an increased

role of human contamination of these sites in adding to the

bacterial population. Thé concentration is greater at the surface
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andlmid-water interface than in the center of the water column
in the tank. The thorough mixing in the canal prevented this
layering 10 a great extent. Gram negafive organisms comprise
the bulk of the surface microflora while the mud-water interface

population is more than half Gram positive bacteria.

The coliform count (Table 3) shows no layering effect but
‘does show the effect of season. This count is primarily Entero-

bgcteriaceaeQ The concentragtion of E. coll varies widely between

samples and shows some effect of edge vs center, the edge having

a higher concentration. A seasonal effect is not apparent thus

- far with this data. The fecal coliform/fecal streptococei ratios
are consistently in the range of 1-7 indicating that virtually a1l
fecal contamination in our sampling points can be attributed to

humans.

Isolations of Vibrio sp. for.the past year are shown in
Table 4. No V, cholerae_biotype E; Tor were_isolated-during this
period and Meharon experienced no demonstrated cases of cholera.
This "unfortunate" situation points out 5ne difficulty with this
type of study. Isolation of the so-called "NAG vibrios" (V. |
cholerae, NAG) were frequent throughout the study period. Heiberg '
ngoups il and V dominated these isolation, though groups I, III
and VII were occasionally found as well. A statistically signi-

ficant decrease in the frequency of isolations occurred in

A
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st

December - January('>Surprisingly: MhéﬁgreduénCy of isolation

during the monsoon period was not'ldwér thén,during the diarrhea

pesk periods of Spring and Fall.
The concentration of NAG vibrios in positive water samples
(Table 5) shoﬁgﬁng;significant seasonal trend. It is:clear,
however, that the frequency and concentration of NAG vibrios in
these water sources during the monsoon period are little differént

than during the peak diarrhea seasons.

‘Heiberg groups I and II have traditionally been thought to
contain most of the human - associated NAG vibrios while those
in group V were usually considered water vibrios. Table 6 shows
the concentration of group I and II organisms at the various
sampling points. No differences are seen in the tank while the
samples taken at the canal ghat are éignificaﬁtly higher than
those in thé center. Other data collected recently at other
points in the tank indicate that the concentration of NAG vibrios
directly at the main ghat can be extremely high (104/ml) without
a noticeable change occuring at the sampling point 30 feet away.
Apparently the sfrat;fication in this water source is intense
both horizontally and vertically. Data for group V organisms
show no statistically significant difference between sampling
points as_wou;d_be expected if these were true inhabitants of the

water qystem.'_This may a;so'be the reason why the group V
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organisms managed somewhat better than other groups during the

monsoon season (Table 4).

Vibrio sp. were not isclated from sediment, phyto - or zoo- .
plankton speciména taken .at any time since November. A signi-
ficant association’'was found, however, between Group V NAG |
vibrios and water hyacinths collected at the sampling points’
(Table 7). This association ﬁay be a maintenance factor for
these organisms and may act for other vibrios as well. To test
this possibility in the case of El1 Tor vibrios, we collected
paired hyacinth and water épécimens from tank and canals known
t0 be used by persons with cholera. Initial anslysis of this
data shows that Bl Tor vibrios do associate with water hyacinths
as do:Heiberg Groups I and V of V. cholerae, NAG. Héiberg Group
II organisﬁs were not found in'association witﬁ hyacinths. The’
behavior of El Tor vibrios and thbse in grouﬁs-l and V were
identical in our study. The combined results show_a_significantlﬁ
greater association of V. cholerae with hyacinths than the water
- column (Table 8) and a significantly higher concentration in
positiﬁe specimens (Table 9). The maximum concentration obsérved
for an El:Tor isglation was 4800 per gram in a water hyacinth
specimen tékeh‘ftom water containing 10 El Tor vibriocs/ml. This
. association with =2 surface-plants ﬁay;p;ay,a role in the disse-
mination of ﬁhe cholera vibrio-dﬁriggfgﬁtbreaks and it may

provide . a means by which the organi%m can maintain itself for




The screen for antibiotic resistance has yielded a high

number of resistant isolates. Most are Pseudomonas sp. but

about 1-5% of the isolates which appear to be Enterobacteriacea

are resistant to three or all four of the screening antibiotics
Voo .

(penioilliﬁ, streptomycin, tetracycline, chloramphenicol)}. These,

too, have tended to occur in higher concentration on surface

plants than in the water column.

Future work

The longitudinal surveillance of water sampling points_in
Meharon will continue though the monsoon eeason in order to
complete one year s observation of seasonal changes in the funda—
mental parameters affecting these water sources' ecology. Since
there is no likelihood of gathering any direct data on the
behavior of E1l Tor vibrios at theeejegopliog sites, the surveillance
will be, of necessity, somewhat li%ited in scope.  We will, how--

ever, be able to follow seasonalﬁﬁériationuin the NAG vibrios.

The assoolatlon between vibrlos and water hya01nth will be

e
- e

examined very thoroughly. In. partlcular we w111 attempt to deter-

mine the mechanismn involved in adherenoe, the range of sur*ace

plants in which the phenomenon occurs; and its role in the main-

tenance and transm1351on of B1 Tor VlbrlOS during outbreaks.
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" Table 1

‘Seasonal Variation in Concentration of Phytoplankton at
Different Sampling Points

Log No./ml on

Sampling,ﬁoint .Depth ) November 15 January 24
Canai L'Edge o Surface. _ 2.1 L f1.6
Interface 1.3 1.2
Center Surface . 2.2 s 1.5
. 60 cm 1.4 1.3
Interface . 1.4 . 1.1
Tank - Bdge . Surface 3.2 2.5
| " . Interface 2.9 2.5
Center - Surface 2.5

B 60 cm

2.5
Interface**:ﬁ€ -2.5? o 2.0




Table 2

Séasonal Variation in Concentration of Heterotrophic
Aerobes at Different Sampling Points

Log No./ml on
Sanmpling Point Depth November 15 = January 4
Canal - Edge Surface 4.0 4.0
| Interface 4.1 4.2
Cahal - Center Surface 4.8 3.0
60 cm 4.3 3.0 .
Interface ' 4.3 3.2
Tank - Hdge surface 5.2 4.0
Interfacé' 4.8 4,2
Tank - Center” ourface a3 3.4
60 cm 3.8 2.4
Interface 4.2 3.5




Ty
Table'3,

Seaaonal Variation in Coliform Concentration at
' " Different Sampling Points

Log No./ml on

Interface_

Sampling Point  Depth November 15  January 24
Canalq-'Edge Surface 2.6 1.5
| Interface 3.2 1.4
Canal - Gentér' Surface 3.5 1.3
Interface 3.6 1.3
. Tank - BEdge Surface 2.2 2.0
Interface ' 2.0 2.0
Tank - Center Surface 2.3 1.5
60 cm 2,0 1.7

2.5

2.5




Table 4

V. cholerae, NAG Isolations from Water Column Samples Taken in-
~Meharon During March 76 - January 77 - by Heiberg Group

Time Period B n

I II 111 ¥ - viI
Mar - May 44 3 22 . 2 25 0
Jun - Sep 68 4 23 1 32 1
Oct - Nov 20 4 10 0 5 o
Dec - Jan 30 0 5 0 5 0

Two factor ANOVA without replication :

Ho Frequency of isolation is the same for all groups

= 8.808 - F0.005 (1) 5,10 = 3.33  Ho is reaected
P (£ 8. 81)40 0025

Ho : Frequency of isolatlon is the same at all time periods
. ' = 1.557 F0.005 (1) 4,10 = 3.48 Ho is accepted

Scheffés S Test : .
Frequency I = Freq III = Freq VII' ‘Freq II = Freq v
P (52 4.76) <0.025
Overall Freq in Dec - Jan -Overall Freq in all other tlme period
- P (S)BOB)-’.O 0025



K Table 5

Concentration of V. cholerae, NAG in Positive Tank and Canal
Water Column Samples Taken in Meharon During Mar 76 - Jan 77
Colony Forming Units/ml

Time . I 1 v
- Period n X S0 1 X s.D n X S.D
Mar - May 3 .12. 16. 20, 15. t4.  24.- 18, 2T,
Jun ~ Sep 3 2.7 7.0 35. 12. 20. 38. 26. 41.
Oct - Nov- 4 3.8 1.3 10. 9.0 8.4 5. 530. 410.
" De¢c -Jan O - 5. 3. 3. 5. 20. A17.




'Table 6

Concentration of Heiberg Group (I) and (II) - ¥. cholerae, NAG
in Water Samples Taken in Meharon During Nov 76 - Jan T7

Sampling Point n X | range
Tank edge 6 5.2 0 - 20.
Tank center - surface 6 4.3 0 - 24.
' Tank center - interface 6 7.7 0 - 14,
Canal edge 6 14.5 . = 0 - 80.
Canal center —'surface ‘ 6 2.7 0 - 8.
Canal center - interface 6 0.15% o~ 1.

Ho : Group I + II organisms occur in the same éoncéntration in
all 6 sampling points ' D

Kruskal - Wallis test Hcl: 4.87
X2.0.05,5_=-1i.07 .. Ho is accepted.-



Table 7

Concentration of Heiberg Group V V. cholerae, NAG in Water -
Hyacinths, Sediment and Water Column ®amples in
Meharon During Nov 76 - Jan 77

Source ~ n  No. Positive X' SD
Water _ 50 - . 10 12. . 15.

 Hyacinth 25 - - 4 250. 100.
Sediment 12 - 0 -

X = 'mean;CFUYg in positive samples



Table 8

Isolation of ¥. cholerae from VWater Hyacinihs and Paired
Water Samples Taken from Water Sources Associated
with Cholera Outbreake During Dec 76 and Jan 77

(n = 152)
Water
Negative Posgitive
B Negative 135 | 4
Plant
Positive 9 ' 4

Ho : Associgtion of V. cholerae with plants is not greater
' than that with surrounding water column.

By Fishers exact test - P = 0.002 Ho is rejected.



_Table 9

) Concentration ofrv..cholerge in Positive Water and Hyacinth Samplea'T

1-'}. s

No Positive by Range of Mann-Whitney

Sources Enrichment Direct Plating Cfu/g Test Ranks
 Water 7 1 . 0.16 7, 18 (7x)
Plant 7 6 © 20-4800 1, 3.5(2x), 4,
_ ' : : 5.5(2x), 8, 11.5
(6x).

Ho : Concentration of Y. cholerae in plant samples is no greater
than that in water samples.

Mann—Whitney Test vt = 105

U 0.01 (1), 8, 13 =.84; Ho is rejected
P (Ux105)<.005

)
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aF Rk
Report of -the Eleventh Meeting of the Sc1ent1f1c
" Rev1ew ‘and Technical Advisory Committee -
of the Cholera Research Laboratory -
. Dacca, Bangladesh
February 22-March 1, 1977

INTRODUCTION

The Scientific Review and Technical Advisory Committee (the
Comm1ttee) of the Cholera Research Laboratory (CRL) met for one
week in Dacca, Bangladesh to review the present and proposed activi-
ties of the CRL, and to provide technical guidance to the Directing
Council. The members of the Committee, Consultants, and Observers
are listed in Attachment No. 1. The Agenda for the meeting is summa-
rized in Attachment No. 2.

The Committee noted with regret that it was meeting in the
- absence of the Director, Dr. Willard F. Verwey, who had returned to
" the United States two months earlier because of iliness. The Committee
extends its best wishes to Dr. Verwey for a speedy recovery, and commends
him for his leadership of the CRL since its re-establishment as a
research organization in May of 1974. In his Annual Report for Fiscal
Year 1976, Dr. Verwey observed that: "It is a source of satisfaction,
but not complacence, to state that over this period of time, particu-
larly in FY 76, the Laboratory has moved from a-situation of gross
underutilization to one where it is now a matter of concern that the
research projects are competing with each other for both personnel and
- facilities." The Committee shares both this satisfaction and -concern.

) The Director's Report comments on the re-orientations of CRL
research activity that have occurred in response to deve]opments in :
diarrheal disease research programs in other laboratories and in recog-
nition of the needs of Bangladesh and other deveioping countries. ST
- Dr. Verwey's listing of these trends serves as an appropr1ate introduc-
tion to the Comm1ttee 3 appra1sa} of the research program:

“1;' Greater emphas1s on-work with the non-cholera diarrheal
diseases.

2. A corresponding reduction in the preoccupat1on with cholera
- per se.

3. An intensification of the interests of the Laboratory in
- problems of population control and fertility.

4. An increase of interest in the inter-relationships between
?utr1t1on diarrheal disease and fertility at the biomedical
- level

5.. In assigning research priorities, a somewhat greater weight

applied to research offering poss1b1lit1es of interventive
action." .
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The Committee also noted that its meeting not only coincided with
a change in CRL Directorship, but was being held at & time when negotia-
tions, authorized by the Directing Council in August, 1976, were in
progress to convert the CRL to-an independent international institution
having multilateral financial and technical support. Because this
deveiopment bears directly on the future research program of the CRL
and its successor Institute, a brief summary of the status of the conver-
sion, now targeted for October 1978, has been included in this report.

The work of the Comm1ttee was greatly facilitated by the participa-
tion of Dr. Henry Mosley, Director Designate, of Or. William B. Greenough,
IIT, who is to become Director of Clinical Science, and of Dr. Michael
Merson, who has been deputed by the Center for Disease Control to succeed
Dr. George Curlin as Head of the Epidemiology Division. These three
investigators have had prior experience at the CRL, and a smooth and
effective transition in leadership seems assured.

The Committee expresses its gratitude to Dr. M. Mujibur Rahaman,
Acting Director, for his gracious hospitality, and thanks the entire staff
- of the CRL, particularly Dr. George Curlin and Mr, Philip Weeks, for
fac111tating the review piocess. Both the Comiittee and the staff bene-
fited from the participation of the consultanté, 311 of whom contributed
- to the preparation of thiS repﬁrt.

The 5c1ent1?1c activut1es of the CRL are reviewed in the following
sections in the order in which the résearch programs were presented by
the responsible invastigators (Attachment No. 2). In addition, to
assure continuity with last year's Committee review and to focus on
administrative concerns as they may bear on research productivity, brief
sections are devoted to all Divisions other than Maintenance. :

RESEARCH PROGRAMS

Oral Replacement Studies in Diarrheal Diseases

Diarrhea constitutes one of the most common and debilitating heaith
problems in Bangladesh. Data from the CRL indicated that in 12 villages
during November - December 1975, there were 67 cases of diarrhea per 1,000
person months. Although rates varied, the average incidence of diarrhea
was one episode per person per year. About one per cent of cases required
hospitalization. Both the incidence and case fatality due to diarrhea
were much higher in young children than in adults. Replacement of fluid
and electrolyte losses with a solution that may be taken orally has been
shown to be effective in treating cholera and related diarrhea under
medical supervision. This mode of treatment is very simpie and inexpen-
§\ve and, could be applicable on a wide scale.

As proposed - to the Committee in 1976, a trial of initial oral -
rehydration was done in the out- pat1ent service of CRL, with continuing
replacement being completed at home. From the approximately 20C patients.

-who attended the OPD each day, cases deemed by objective criteria to be
' moderately severely depleted as defined by a plasma spec1f1c gravity of’
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1.029 were entered in the study. 0f 451 consecutive cases, 174 had
specific gravities Tess than1.029, and were excluded. . Of the 277
rema1n1ng, 230 were successfully. rehydrated in-the- c11n1c and at home.

. The remaining patients required hosp1ta11zat1on or supp1ementary intra-

venous fluids. Of those patients followed at home, six required addi-

tional intravenous treatment. Of the 174 milder cases, 12 were considered
treatment fajlures. These data indicate ‘that oral-replacement-with-a
special solution in an ambulatory care setting followed by unsupervised:
treatment at home may be a highly successful and inexpensive approach

to treatment; since there was no concurrent control group treated with

kaolin mixturé,_ this conclusion required confirmation.

, In four” v111ages of the Matlab area a subsequent study was conducted
on the usefulness of unsupervised oral replacement therapy for diarrhea.
In two v111ages cases were treated with the standard aqueous kaolin
mixture; in two other villages, with the CPL+0ra1 replacement solution
with the following composition: Na , 120; K, 25; €1 , 9; and HCO

50 mEq/1, and 20 grams per liter of glucose. Dr1ed salts were pacgaged
to be mixed in a seer* of water. Samples of the mixtures used were
assayed later to verify how accurately families prepared the solution.
A1l patients were advised to come to the Matlab Hospital should they
feel treatment was not working. Field Assistants visited all cases
daily, and took blood specific gravity measurements on the first and
third days. Serum sodium was also measured on. the third day. Ali cases
were cultured for etiologic d1agnos1s

Except for the occurrence of 10 cases of cholera in the standard
treatment villages as compared to only one case in the special treatment
villages, the pattern of diarrhea. was comparable, with an incidence of
20 cases per 1,000 person months. Too few Severe cases were seen to
judge effectiveness in the prevention of serious morbidity. - In the mild
cases both forms of treatment worked equally well, but in the oral replace-
- ment group there was a significantly greater reduction in bloed specific
gravity on the third day. There was great variability in composition of
the home mixed solution; sodium concentrations ranged from 90 - 230

m Eq/Liter. When the Field Assistants showed families how to measure one
~ seer, the accuracy of mixtures was much improved. There was one instance
. of hypernatremia, presumably due to inadequate intake of salt-free water.

During discussions of these results, it was suggested that to
ensure safe and effective use of-oral replacement solution in the home,
- several important steps must be taken. First, it will be necessary to
“establish a convenient and accurate measure of the amount of water to be

added to packaged dry salts by an uneducated person. Second, the salts
must be packaged cheaply, yet secure from moisture. Third, the accept~
ability of the salt solution must be established with respect to colior
and flavor. Fourth, it must be determined whether prior training or

supervision by a health worker is needed, Fifth, it must be shown that

-:*.Seer-a.pooriy_standardized measure, approximately a
~ liter, but varying with the size of available container.
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mortality and the need for hospitalization can be averted in a field
situation, Finally, it will be necessary to demonstrate the super-
jority of oral eléctrolyte therapy over water and food ad 1ib term.
To do this, means must be devised of assuring that the home-mixed
solut1ons are properly prepared

'_E. Coli D1arrhea—

An excellent study of the clinical and laboratory aspects of

diarrhea associated with toxinogenic E.coli {TEC) was carried out on
176 males over 10 years of age admitted to CRL with acute diarrhea during
10 weeks in the fall of 1976. Cholera and dysentery-like iilnesses were
excluded. Previous data had shown that the usual enteric pathogens .
could be isolated from less than 50% of patients admitted to the Matlab
hospita1. The purpose of this study was to determine how many of the
~ remaining "unknown" diarrheas were associated with TEC and to look for -

clinical and epidemiologic correlates with these agents. Heat labile
toxin {LT) was detected by the Chinese hamster ovary cell assay, and
stable toxin [ST) by the suckling mouse assay -Both assays appeared
to be well estab11shed at the CRL.

Sixty-two percent of the cases y1e1ded either LT or ST producing
. strains on selective culture. More. than half were LT-ST; one-third
were ST only; six strains were LT only: .Only one isolation of invasive
£.coli was made. A few non-cholerd’ v1br1os were isolated but usuaily
in _conjunction with TEC.

E.coli diarrhea was relatively much more common among adults than
is cholera. Clinical analysis suggested that LT-ST disease was slightly
more severe than diarrhea associated with ST-only. ST-6nly cases had
' s1gn1f1cant1y shorter duration-of stoo11ng and lower stool volume;
this is consistent with the activity" of ST in’animal ‘models. There were
~ too few cases of LT-only to draw conclusions. ‘A controlled study
indicated that tetracycline was moderately effective in reducing the
. duration of LT-ST disease, but had no effect in ST disease. This impor-
‘tant observation should be followed by.a search for association between -
ST and RTF plasmids.

Excellent data on the effect of poo]1ng clones for LT detection
showed that,in clinically manifest disease at .least, picking of one
clone was as@sens1t1ve as test1ng a pool of five or 10 clones.

_ The 1nvest1gat0rs plan to measure anti-LT antitoxin response,
especially in relation to antibiotic therapy, to look for persistant
infection f0110w1ng clinical recovery, and to attempt direct LT and ST
- detection in stool samples., Further studies on antibiotic sensitivity

"~ in relation to -toxin -production are also planned: Rotavirus studies .

"w111 be carr1ed out on stored serum and stool samples.
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It will be important to learn how much inapparent infection there
. is with enterotoxinogenic E.coli. The effect of pooling of isolates
will be an important consideration. Because of the immunologic relation-
- ship between cholera dn E.coli LT toxins, sero-epidemiologic surveys of
antitoxin levels to either toxin may be useful in clarifying the epidemi-
ology of both cholera and TEC diarrhea in Bangladesh, and might provide
an understanding of how they relate to one another.

Epidemiologic data collected in Matlab during 1974 and 1975 sought
to determine the-role of LT+ E.coli in the total diarrheal disease pic~
ture. Diarrheas of unknown etiology accounted for 58% of 11,982 cases
studied. The case fatality vate in this group was 1.1% in contrast to
5.6% for cases of shigellosis. Disease appeared in spring and fall

- peaks roughly comparable to cholera. E.coli strains isolated during

the latter part of the study were tested for LT production, and about
18% were found to be positive. The isolation rate of LT+ strains was
more than twice as high in hospitalized cases as in OPD cases. It

was estimated that the overall incidence of LT+ diarrhea which reached
Matiab facilities was about 1.7/1000 during a six month period. The
rates were highest in children aged 1-4 years, but their ilinesses tended
to be mild and seldom required hospitalization. The disease became more
severe with advancing age; -70% of persons over 15 required hospitali-
zation. This well-designed and well-executed study has provided the
first quantitative estimate of the impact of diarrhea associated with
TEC in this population. It is hoped that similar data can be obtained
on ST disease, and on inapparent infection with organisms producing both
LT and ST.

Amoebic Dysentery

A study has described the appearance of the rectum during ¢linical
amoebic dysentery as viewed through a proctoscope. Cases were selected
on the basis of blood and mucus in the feces associated with E. histolytica

on microscopy of fecal smears. A characteristic pattern emerged 1n that
the earliest visible signs were excessive mucus and swelling of the rectal
folds, followed by a lobular appearance in the pink mucosa due presumably
to changes in the vascular bed. With suitable treatment these changes
could be reversed. A serious complication was the beginning of necrosis
in the bowel wail; this signaled a poor prognosis even with optimal treat-
ment. Even in those patients who did recover; the appearance of the
rectum returned to normal only after a long delay. The necrotic form
appeared to be a different syndrome in that it had a much more acute onset
and occurred exclusively in older people. On the basis of this study,
cases are now clarified in one of three categories depending on degrese

of severity of the proctoscopi¢ findings: - mild, lobular,and neerotic.

An interesting feature was that severity did not seem to be related to

the numbers of E. histolytica found in the rectal swabs,
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Two other positive observations were made., When delayed hyper-
sensitivity to a variety of antigens was tested, the mild and lobular
forms exhibited similar proportions of positive skin reactions. By .

-contrast, those patients with the necrotic form showed a remarkable and
significant depression in their D.H. reactions. Another finding which
correlated with necrosis was the level of a serum protein component

. called prealbumin. On admission to hospital the prealbumin was lowered -
to about 10% of normal in those patients with necrotic lesions. It
is not clear at the moment what the functional significances of these
two correlations are, but they are both of considerable interest and

further work is required, The Committee thought this work was good,

but suggested the inclusion of a control series to determine the prev-
alence of E. histolytica infection in the general population. Since
there was no correlation between severity and numbers of E. histolytica,
discussion centered on the casual role of this organism in the production
of the rectal changes. For this question it would be useful to know if

increases in antibody levels to E. histolytica antigens occur during the
course of the disease.

'Leukem01d Reaction in Sh1ge11051s

: Dysentery due to shigella 1nfect1on continued to be a major ¢lini-
cal problem at CRL in 1976. More than 1,100 cases were admitted.  These
~ had a six per cent case fatality rate, with the rate being highest in
young children as usual. The interesting leukemoid syndrome which was
described at CRL a few years ago was again a feature in 77 cases. As
a2 result of intensive investigation of such cases, it seems that endo-

toxin may circulate in the blood stream of patients present with the _%ﬁﬁ“;'-lf
hemolytic-uremic syndrome, and that those with a leukemoid reaction may > =

possess circulating immune complexes. . As a working hypothésis, it has -
now been suggested that these comp11cat1ons follow the absorption of
bacterial endotoxin as a result of severe colinic ulceration. This
bacterial antigen then evokes a brisk immune response; at a certain stage
in antibody formation, immune complexes may form, circulate and be
deposited, particularly in the kidney. This simple hypothesis is at
least testable. Preliminary studies indicate that when immune complexes
are detectable endotoxin is not. It is therefore likely that the immune
complexes are in antibody excess. Thus, it should be possible to detect
anti-shigella antibodies at this time, - perhaps by using the hemagglu-
tination test., No doubt this will be done. Real progress has been made
in the last year towards resolving the puzzie of this interesting condition.

Shigella toxin

Work on shigella toxins has not advanced much since last year's
report was written. The existence of Shiga toxin in filtrates of local
strains has not yet been clearly demonstrated. A few studies have been
carried out on rdbbit ileal loop activity in crude filtrates from one
selected strain of Shigella dysenteriae type 1. As expected, shigella
filtrates are relatively less active than cholera toxin. Membrane filtra-
tion suggests a molecular weight of 50,000 - 100,000 which would be
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consistent with shigella neuroenterotoxin. Attempts have been made
to raise antitoxin in rabbits, but this has shown only minimal pro-
tection in high doses. The toxin -appears to be stable at 56C but
destroyed at 99C. L _ R

Although it was recommended last year that toxin produced by -
the local strain be tested against the International Standard Dysentery
Antitoxin this has not been done. It is important to determine whether
.the exotoxin{s) elaborated by local strains are immunologically related
to classical Shiga neurotoxin and to the toxin produced by recently
isolated strains from Central America:. Hela cell studies have been
" dropped, and no attempt has been made to fook for antitoxin response in
dysentery cases, _

Since the pathogenesis of the leukemoid-hemolytic syndrome in
shigellosis is still unknown, it would be wise to determine the antitoxin
response in these cases, and to look for evidence of involvement of the
Shiga exotoxin or derived antigens in the pathophysiology of this
~disorder. A mouse assay has been described and it was recommended Tast
year that this be used at .CRL. Examination of the effect of toxin-
containing preparations on blood elements of laboratory animais might
also be informative.

Procedures for simple concentration and partial purification of

- Shiga exotoxin were described long ago, and could be used to advantage
at CRL to help answer a few of these basic questions without getting
involved in sophisticated purification techniques. If preliminary work
with Shiga toxin should suggest promising ways of relating toxin to the.
pathogenesis of shigellosis, then these studies might be pursued further;
to be successful, however, more direction and greater collaboration
among members of the CRL staff will be necessah;

Diarrhaa Assoc1ated with Non-Cholera V1br1os-

There has been a recent and sudden increase in the number.of
diarrhea cases associated with the isolation of non-cholera vibrios of
Heiberg Group IT1I. Very preliminary data were presented showing that
¢rude culture filtrates of these organisms caused fiuid accumulation in
rabbit ileal loops. The filtrates have not been tested for heat stabi-
lity or resistance to trypsin. Since previously described NCV toxins
have been cholera-like, it would be sensible to determine the effect on
vascular permeability in skin and on CHO or adrenal cells, and to do
neutralization tests with cholera antitoxin., Also, the strains isolated
should be sent to a reference laboratory for serotyping so that meaning-
ful epidemiologic data can eventually be obtained. The data presented
mean very Tittle as they stand, but a systematic study of non-cholera

vibrios, which appear to be agents of diarrnea wouid be worthwh1le Such
studles would include:
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determination of PF activity in filtrates of non-cholera
vibrios isolated from different sources to look for
association between toxinogenicity and pathogenicity:
confirmation of positive PF tests by ileal loop and
neutralization by cholera antitoxin; preparation of
antitoxin against immunologically unrelated “new" toxins
if they are found; serotyping of representative strains;
. measurement of antitoxic and specific antibacterial
serologic responses in patients from whom organisms
were isolated.

Population Studies

The data whic¢h have been carefully recorded for the vaccine trial
area- population of 260,000 persons since 1966 provides demographic
information of increasing value each year. Serious disruption of the
population over a nine month period occurred as a result of civil unrest
“in 1971 and again in 1974 when a serious food shortage followed floods
and failure of the rice crop. Mr. Alauddin Chowdhury reported the effects
of these events on certain demographic markers. Death rates over the
period 1966 to 1971 were relatively stable; in 1971 there was a 33%
increase over previous levels., In 1974, there was again a sharp rise,
about 50% over the previous year. Infant death rates showed a similar
picture, with a more distinct upward trend. Increased numbers of deaths
were mainly among the children and the elderly; the increased mortality
was associated with a markedly increased incidence of shigellosis. The
total fertility rates showed a very slow downward trend attributable to
a pronounced decline in the age-specific fertility rate of the 10-19
year age-group. A fall in 1975 affected all groups. The validity of
these data was confirmed by comparing "01d Trial Area" (those villages
- studied since 1966) and the "New Trial Area," (those v111ages added in
1968); the curves were essentially identical. =

To test the hypothesis that the declining fertility in the 10-19
‘year age-group was due to later menarche and later marriage, girls in
this age-group living in 13 viliages were interviewed. There had been
an increasing age of onset of menarche, and this appeared to be associated
with the malnutrition experienced during the period 1971 through 1975.
‘Higher body weight was strongly associated with earlier age of onset of
menarche, which was in turn associated with earlier age of marriage.
Data for Hindu girls was comparable to those for Muslim girls, although
~ their age at marriage was somewhat higher.

To study the relation of maternal nutrition to the jength of post
partum amenorrhea and to the. interval between resumption of menstruation
- and conception, a longitudinal study of 2,200 married women aged 15-49
years was begun in November 1975. Analysis of the experience of the
first year indicated that the duration of post partum amenorrhea was
longer for women with lower body weight (26 vs. 22 months); the interval
between resumption of menses and conception was even more. str1k1n91y
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lengthened (40 vs 24 mo.} in these women. Another survey of over 2,000

" women found that the median length of post partum amenorrhea in breast-
feeding women was 20 months, and that the period of amenorrhea was
prolonged with increasing age and/or parity. Higher socjo-economic levels
~ were associated with shorter intervals of amenorrhea. Improved nutrition
of the mother, measured as ponderal index, decreased the period of ameno-
rrhea; supplementation of the infant's diet reduced the proportion of

post partum women who were amenorrheic. These findings indicated a

direct relation between nutrition and fertility. This was supported by
the interesting practical observation that there was a marked seasonality . -
in the resumption of menses, with a greater proportion of women resuming

- menstruation in November and December foilowing the harvest, regardiess

of whether the birth occurred in February-April, or August-September.

A survey of 3,850 married women {in 20% of the villages in the area
now included in studies on contraceptive dissemination) compared the
number who became pregnant during the famine with the number who became
‘pregnant one year later. After the famine, increased fertility was
manifested by the poorest women. Poverty was estimated by possession
of minimal living space, and by marriage to landless agricultural
laborers. Thus, fertility was markedly reduced in those most affected
. by the famine. :

A contraceptive distribution project was described in which contra-
ceptives were made available at the doorstep in over 100 villages with
a population of approximately 130,000; a comparable area served as a
control. In this project the cholera program Lady Village Workers (dais)
and Field Assistants brought the materials and instructions to each
household, A preliminary survey indicated that 2.4% of women were using
a modern contraceptive method, and 4.9% traditional methods. Thirty-six
per cent indicated a willingness to use contraception, and 25% of these
would use pills. The second choice was periodic injections; none chose
IUD's. For a 20% sample of women, experience in the first year showed
that contraceptive use rose from 1.1% to 18%, falling at the end of the
period to 15%. In contrast, use in the control area was reported by
2.9% at the beginning and 3.6% at the end. The higher basic rate in
the control area is explained by inciusion of Matlab village where the
Johns Hopkins Fertility Research PrOJect is functioning. Use was greater
by Hindu 'women than by Muslim women in the control area, and comparable
in the study area. The effectiveness of the program in terms of lowered
birth rate was evidenced by a lowered proportion of women who reported
pregnancy in the contraceptive area than in the control area in the
surveys carried out after April 1976. By a case-control method, symptoms
. in users were compared to those in non-users from the same village and |
from a control village. Dizziness, eye problems, and a "burning sensation®
were reported more frequently by users. Breast feeding was practiced by
significantly more contraceptive users; non-users more frequently wanted
more children, Of interest was the fact that 61% of users and 34% of

non-users would be willing to undergo induced abort1on at two to three
months gestatlon _

L <19



These studies have provided basic information of importance to
any family planning operation, and have been made possible by the
quality of demographic information-assembled by the Cholera Research
“Laboratory, and by the presence in these .communities of CRL health |
workers, Such data should also be o] use to the Bangladesh government

- .Environmental Epidemiology

Env1ronmenta1 studies have expanded into new directions with
the objective of determining the role of ecological factors, behavioral
characteristics, and sociological determinants in the transmission of
enteric pathogens and their persistence in the environment. The Commit-
tee heard six presentations, five dealing with studies-.completed or in
progress, and one dealing with plans: for a study.<in progress. A study
. of the relationship between water consumption and dysentery in Teknaf,
a rural Bangladesh village, was designed .to assess the relationship
between the quantity of water used and the risk of developing clinical .
dysentery and/or laboratory confirmed shigellosis. The quantity of— =
water carried to each family from a communal well was estimated in two
communities in 1976 during a period of surveillance fordiarrhea. There
was an inverse relationship between the availability of water and the
attack rates.for clinical dysentery and shigellosis, An impressive
reduction in'both. rates occurred when the-amount of water increased from
less than 20 to 30 or more liters per person per day, this in spite of
the fact thatithe water was presumed to be contaminated. Presumably
this improvement was due to the fact that larger quantities of water
facilitated washing and ¢leaning of body surfaces and eating utensils -
thus the term "water-washed" in referring to shigellosis and dysentery.
This important study has demonstrated quantitatively, perhaps for the
first time in the Asian subcontinent, the substantla] “impact of water
availability on a water-washed d1sease

Information concerning the comparability of the three study
groups in this investigation was not available at the time of presenta-
tion. It will be important to validate these findings by demonstrating
that the groups are comparable with regard to age stratification and
socic-economic status. The investigators were also encouraged to pursue
the opportunity available to them to compare attack rates not only among
those who have water carried to their homes but also among those who
have water near or inside their homes. If this can be dcne quantita-
tively, it may further demonstrate the value of water sources close to
and in homes, and may also provide information on the optimum quantity
of water necessary to give a maximum effort for control of a water-washed
disease. Finally, the data showed considerable difference between .the
clinical dysentery attack rate (255/1,000/year) and the laboratory
confirmed shigella attack rate (431 OOO/year) raising the possibility
that etiological agent(s) other than shigellae might be operat1ve

A questionnaire study was designed to assess health consciousness,

hygiene practices and attitudes in Teknof to provide information that
presumably would serve as a base-line and .guide in-health education and
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in directing future sanitary improvements, It is uncertain how this
information will be used. It would seem logical that the survey be
repeated to assess the impact of an intervention such as intensive
health education. o

A two-year study of the efficiency of hand-pumped tubewells in
the prevention of cholera and shigeilosis has been conducted in rural
Matlab., It was established that tubewell water was .used for drinking
purposes only, and that there were other sources of water for washing,
cooking, etc., Users of tubewel]l water were not protected, for their
attack rates were comparable and in some months significantly higher
than rates among persons who used other sources of water. While this is
a disappointment to some who had hoped for opposite findings, it is not
surprising considering the fact that tubewell water does not serve as
a substitute source but rather as an additive source of water. The
message seems clear: transmission of these diseases will continue as
long as people are exposed to contaminated water sources. The challenge
is.to find ways to motivate people to avoid these sources or to clean
the sources. :

A study of water and foods consumed by cholera patients and their
family members was conducted to determine how transmission occurs in
cholera. Family members of cases admitted to Matlab hospital, items
~ of food, water for cooking and other uses, and environmental surfaces

‘were cultured for ten days, Quaiitative and quantitative assays were
used to clarify the chain of transmission, and to determine whether there
is a multiplication step between the contaminated source to the vehicle
- of transmission. A multiplication step could not be demonstirated. The
study further showed that food did not appear to be responsible for
transmission as only two of 1,511 food specimens were found contaminated
with Tow numbers of V. cholerae. - Evidence pointed to water as the major
vehicle of transmission. Perhaps the most important finding was the low
level of contamination in water, suggesting that lTow-inoculum exposure
in cholera may be the rule rather than the exception. These water con-
tamination Tindings are considered preliminary, as only 13 sites have
been studied. The study should be continued along the same lines until
a total of about 100 sites are available for analysis. If the completed
study shows findings consistent with these preliminary data, this would
Egighten interest in those host factors which predispose to clinical

isease. :

‘ A basic environmental study has been commenced at Meheran to
characterize two types of water systems and to determine the biological
cycltes of micro-organisms, including V. cholerae. The water systems

‘are a tank, which is a static system with marked layering, and a canail,

a non-static system with no layering. An interesting preliminary find-
ing was the apparent concentration of V. cholerae, probably by adherence,
by the water hyacinth. The interaction of V. cholerae with water
hyacinths and other plants will be studied in the Taboratory. This is
potentially a very valuable study, not oniy in revealing new knowledge
of the.life cycle of V. cholérae in the external environinent, but also

in providing new information oT two types of water systems important

to the citizeng of Bangladesh. Drug resistence and plasmid analysis :
of human enteric organisms {obtained in this study) is also contemplated.
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Plans: were presented for a study of water use and defecation
behavior. The study, now in its initjal phase, has two complementary
components. The first component consists of studies on traditional water
use and defecation behavior and an analysis of factors which may influ-
ence any proposed interventions. The second component is the intervention
step that will emerge from this analysis. The Committee Tiked these plans.

.ADMINISTRATION:' BACKGROUND AND TRANSITION

The Cholera Research Laboratory (CRL) was re-established in Dacca,
Bangladesh with the signing of a bilateral Project Agreement between the
Governments of Bangladesh and the United States on 15 May 1974. The
~Agreement provided for expansion into areas of biomedical research other
" than cholera and diarrhea, such as demographic studies and interaction
between the malnutrition and infection. Although the project was to be
funded by the two governments, provision was made to encourage other
governments or organizations to contribute support. The Governments of
Australia and Great Britain have responded to this opportunity by providing
cash or materials and equipment needed by the Laboratory each year. These
two countries had also contributed to the support of the CRL before the
change in government in 1971,

The CRL remained intact during this change, although it functioned
" primarily as a service act1v1ty for Bangladesh, treating pat1ents with
diarrhea at its hospitals in Dacca and at the field station in Matlab
Bazaar. ODr. George Curlin, an Epidemiologist from the Center for Disease
Control in the U.S., served as Interim Director, and prepared the staff

and field study area for resumption of research activities. Dr. Willard

F. Verwey from the University of Texas Medical Branch at Galveston came

to Dacca as the first Director of the reconstituted CRL. He served in

this capacity from 1 June 1974, until he retired on 28 February 1877.

Dr, Verwey reorganized the CRL after his first year as Director
into five new Divisions: Administrative, Clinical, Epidemiology, Labora-
tory and Maintenance. The staff currently consists of 535 Bangladeshi
and seven expatriates. The expatriates are five scientists including the
Director, a spécial assistant to the Director and a maintenance officer.
Two of .the scientists are epidemiologists provided by the Center for
Bisease Control, while the remaining expatriate employees are hired by
contract. A biochemist from Britain will join the staff in the spring of
1977. The Johns Hopkins International Center for Medical Research is

locatec -in Dacca; its staff of two to four scientists conducts research
- of mutual interest, reimbursing CRL on a fee-for-service basis.

Dr. Wiley H. Mosley, formerly Chairman of the Department of
Populat1on Dynamics at Johns Hopk1ns University and formerly Chief of
tpidemiology at CRL in the 1960's, became the new D1rector on 1 March 1977.

The present Project Agreement is due to expire on 30 September
1977. Negotiations are underway to extend the bilateral Agreement to
September 1978, to allqw time for converting the CRL into an independent
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international institution with a broad base of support for more activity

in several areas of medical research important to developing countries.

The U.S. Agency for International Development (USAID) recognizes the

unique resource of the CRL field population of 260,000 persons with census
data dating back to 1965, No population of comparable size exists in a
developing country where it. is possible to do rate based studies. With the
assistance of Drs. Verwey, Mosley and Lincoln Chen of the Ford Foundation,

a five-year plan was developed and a prospectus drafted for developing-

such a new international institution. The concept has been accepted in
principle by the Inter-ministerial Committee of the Government of

Bangladesh and by USAID., The Ford Foundation has provided a.grant to aid

in the development of a charter under the Taws of Bangladesh. The Govern-
ments of Australia and Great Britain are considering continuation of support.
A final prospectus is being drafted to use in seeking other donor support.
The USAID will continue as a major donor for several more years, but expects
to reduce its percentage support as funds are available from other donors.
The name of the CRL will be changed to reflect its expanded range of bio-
medical research; International Institute for Health, Nutrition and Popula-
tion Research has been suggested. Plans for the transition seem to be
progressing well, '

"CRL_DIVISIONS

Administrative Division

The Administrative Division has made a number of improvements in
the past year. Most of these center on the computerization of some records -
and development of a cost accounting system. This accounting system allows
the charging of a fee-for-service to CRL protocols as well as to coopera- -
- ting and non-staff protocols. There ars still some defects in the system,
and some protocols still do not have a cost figure.

The present staff is handling all activities well. Mr. Philip

- Weeks has been particularly helpful as Administrative Assistant to the

- Director, and has worked effectively with the administrative staff. His
work deals mainly with AID and other activities outside the CRL, while the
administrative staff is concerned with activities within CRL.

"The Supply Branch has moved to renovated quarters in the storeroom.
Most of the bulk storage was moved to a warehouse to make room for the
staff. A1l items in supply have been indexed according to the NIH system,
and the inventory placed in a computer. This should be a great improve-
ment over the old card system. The usual delays in getting supplies from
the U.S. still occur. Fortunately, there have been fewer problems in the
tast few months. Also, the ability to purchase in Singapore and other
-places has been a great help.

The CRL Library is making a real effort to be responsive to the
needs of scientists in and around Dacca. It maintains close liaison with
the National Library of Medicine, housed in another wing of the Institute
of Public Health. The limited resources of each are ccordinated to avoid
unnecessary duplication of books and journals. The CRL has access to

Medline literature searches through the National Library of Medicine.in the
United States. This cooperat1on is to be conmended.
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Clinical Division

Seven ijtems-of investigation were proaected in the 1976 reporu
of the Comm1ttee, and now call for some comment,

- Studies on all aspects of shigellosis have been pursued. In
particular, further studies of the leukemoid reaction and hemolysis have
led to the formulation of a hypothesis regarding the pathogenesis of these
complications, which will be tested by continuad studies., The shigellosis
research unit is fupctioning in as far as there is a separate 20-bed unit,
with its own nursing and clinical medical staff, and record system.
Studies on alternative drugs for ampicillin-resistant shigella have been
concluded. Trimethoprim-Sulphamethoxazole has been found effective.

. A comparative trial of Dacca and WHO solutions has been completed
and results published. There appears to be 1ittle difference in efficacy
between the solutions. -

A compar1son of sucrose and glucose in oral therapy has been
comp]eted and the resulting paper sent for publication. It was concluded
that both sugars are equally effective in oral therapy.

The treatment of diarrhea by unsupervised oral therapy continues
to be studied. Material now can be successfully packaged in glass bottles,
and suitable orange flavoring has been developed.’

Epidemiological studies continue in the Teknaf dysentery project.
To obtain sex-specific attack rates, women have been employed in the field
area to gather the necessary data. Data on socio-economic factors have
been accunulated, but are not yet analyzed. Active bacteriological research
continues, with co11form counts being done on water from ponds, tanks and
wells, So far shigella species have been found only in human fecal samples.
A comparative study of forms of intervention will commence early in March

'-_ 1877. Three comparable study areas have been delineated, in all of which

' the baseline endemicity of shigellosis is now know.

“Area A, In this area, an intensive health education compaign
will be instituted, specially directed towards habits of
defecation, particularly in children. The use of ash for hand
cleansing after defecation will be promoted. There will be no
other intervention.

Area B. Some tubewells exist in this area. The number will be
iqcreased to give one for each five or six families. The people
will be encouraged to use this scurce of water only.

Area C. Tubewells will be sunk, giving one for each four or .
five houses. WHO-type Tatrines will be supplied, i.e. 15 ft.

of concrete tubing with a water-seal squatting plate. The aim
will be to supply at least one latrine per compound. The people
will be encouraged to use the tubewells only, and will. be
1nstructed in the proper use-of the latrines. :
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Evaluation of this comparative study, in terms of shigellosis
incidence and general degree of use of facilities, will be continuous
but a formal evaluation will be done in about a year's time.

A study of the effect of shigellosis on the growth of children is

.. being carried out. Children of known age are being periodically weighed,

both those who have had one or more attacks and those who have not. Pre-

liminary results seem to indicate a long-term deficit in children who have
suffered from shigellosis..

Considerable clinical research has been done on 1ntest1na1 ameobia~
sis, and incidence studies continue.

A study of the inter-relationships between nutritional status,
- cell-mediated immunity and infectious disease on the lines laid out in
the 1976 report has been completed in the Matlab area. A paper is in the
. course of preparation.

With the expansion of interests of the CRL into wider fields of
diarrheal disease, the Clinicail Division has some fairly obvious deficien-
" cies, of which three shouid have very early attention.

(1) More clinical investigators. A gastroenterologist is an ,
urgent requirement. A clinical nutritionist and a pediatri- -
c¢ian should also be recruited.

(2) Increased nursing expertise. It is suggested that suitably
qualified nurses be sent for training to clinical research
units overseas for periods of not less than six months. This
would enable the senior nursing staff to take an important
role in research within the CRL Clinical Division.

(3) Increased ward space. The existing ward space is extremely
- ~crowded. Probably both-the general ward unit and the
special shigellosis unit should add more beds. Clinical
research demands even more floor space.

tpidemiology Division

During the past year, epidemiologic activities have focused on
the role of water in the transmission of cholera and shigellosis and,
in a broader context, on the interrelation between man's environment and
enteric diseases., The Committee supports this new direction, but empha-
sizes that the association of water or any other single environmental
factor with a specific health problem is difficult because a number of
variables -- cultural, educational, economic and others -- impact on the
disease. As recognized by the staff, it wiil be increasingly important
to identify these variables, and to obtain the collaboraticn of behavioral:
scientists, especially in the design of protocols.

Studies of choléra have given the CRL a broad and unique capa-
bility in cholera. As a result, expertise has been developed which is
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applicable to other enteric diseases. The CRL was therefore in a good
position to expand into studies of other acute enteric diseases, as it

has done in recent years. Most members of the Committee felt that future
infectious discase research activities should be restricted largely to

the enteric diseases to expleit the CRL's unique capabilities, A minority
of consultants felt that research activities, especially epidemiologic
investigations, need not be so restricted if unusual study opportunities
arise, provided theve is full consultation with appropriate authorities
and with medical 1nst1tut1ons in Bangladesh that might have over]app1ng
1nterests ' ‘

' The Committee felt that it would be desirable to conduct some
future. field studies 1in geographic areas other than Matlab Thana, both
urban and rural. An urban area in Dacca and one in the northern part
of the country in the area near Rangpur may be particularly desirable,
since these places have population and ecological features quite different
from those found in current study areas.

B Laboratory Division

The many investigative clinical and epidemiological projects
emanating from the CRL have obtained good back-up support from the Labora-
tory Division, Many of the routine microbiological and biochemical tests
used in large modern hospitals have been provided. These facilities are
absolutely fundamental to any research and service program. For this
reason they should -be constantly modernized and their efficiency compared
with that of similar services in other institutions. Isolation of bacteria,
for example, 1is successful in only a port1on of those cases from which one
might expect positive results. This is true throughout the world, but _
performance at. CRL should be regular]y cpmpared with ‘that at other tabora- .
tories. .

The provision of some 1mmun0]og1cal procedures should be planned
" on a more routine basis, and there is-room for improvement in the variety
of tests provided. The time has probab]y come to plan the establishment
of a good 1mmuno]ogy service laboratory

An1ma1 House

o ‘The CRL has been foriunate in recent years with having a good
supply of clean, well-kept laboratory animals, The general standards in

the animal house are good, and, with the exception of rabbits, the breeding
supply is able to keep up with the demand,

. CHOLERA VACCINE FIELD TRIALS

Dr. Joh,;Cra1g, Chairman of the U.S. Cholera Panel, rev1ewed for
_the members of the Committee and staff of CRL the options for efficacy trials
of cholera 1mmyn0gens that had been considered by the Panel. On the basis
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of animal studies and tests in volunteers in the United States, it is

now thought desirable to test the efficacy of a formalin inactivated,
immuno-absorbed toxoid prepared by Burroughs Wellcome, and to compare

this toxoid, which is made with a special aluminum hydroxide gel, with
whole cell vaccine only, and with a combination of vaccine plus toxoid,
the latter two preparations also to contain alumina gel. The inclusion of
a Tet ~ Dip control group vould require 100,000 subjects, or much of the
.accessible population in Matlab. Toxoid will have passed final testing
for field use by early 1978 ' : :

S1nce whoie cell vaccine prepared by Burroughs Vellcome has not
been tested in the field, consideration had been given to a 1977 trial
to compare the adjuvanted and ncn-adjuvanted forms of this product with
the results obtained with Merck Sharp Dome whole celi vaccine in the 1960's.
As previously detailed by Dr. George Curlin, such a trial would also
require a large number of subjects in Matlab. Further, there are other
constraints. The major one to be identified was the concern of the

. Bangladesh Medical Research Council {BMRC) as reported by Dr. Mjuibur

Rahaman (a member of the BMRC and Acting Director of CRL) regarding the
Council's responsibilities with reference to future field triais. The
Committee was told that the BMRC wished for its scientists to be invoived
in the decision making process relative to the choice of cholera vaccines -
for testing and in the design and development of the protocol for a
field trial. This would necessitate the participation of BMRC representa-
tives in data-review and planning, in discussions with vaccine producers
and testers, etc. so that they would be thoroughly familiar with vaccine
research and development before a protocol is submitted to the BMRC for
its review, That these concerns were reasonable was recognized by the
Committiee and by CRL staff. The Director Designate then outlined several
approaches to active and early participgtion of the BMRC and other
Bang]adesh1 scientists, Given these concerns and those previousily noted,
it was agreed that there would be no f1e1d trial in 1977. The Committee
~ felt that the question of the synergism of toxoid and whole cell vaccine
is of such importance that the four-cell field trial projected for 1978
(described-above) should be conducted.;'i” o '

Thls discussion h1gh]1ghted an aspect of 1nternat1ona1 health
research which is being increasingly manifested in developing countries.
Shifting attitudes regarding human experimentation combined with a growing
“nationalism that rejects any action that,can be interpreted as the exploita-
tion of the citizen of one country by investigators from another will
demand the greatest of diplomacy and tact on ‘the part of foreign—investiga- -
tors. That this is the case in Bangladesh was made clear recently in an
article printed in the Bangladesh Times. The article was written by
Dr. Zafarullah. Chowdhury a surgeon, who is Project Coordinator of the
People's Health Center (formerly Bangladesh Hospital). Because of its
relevance to the ¢future of the CRL, & copy of the or1g1na1 paper submitted

to the Times is: 1nc1uded as Attachment No. 3

lf.-ﬂ
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MEETING WITH DIRECTING COUNCIL

At its meeting with the Directing Council on the afternoon of

. February 25, the Committee learned with pleasure that at an Inter-
ministerial meeting that morning approval had been given both for the
appointment of Dr. Wiley H. Mosley as CRL Director, effective March 1,

and to the proposal calling for the conversion of CRL into an International
Institute, The proposal will now be forwarded to the top levels of
government.

The Directing Council endorsed the trends in the CRL -research
program as listed in the Director's Report and as exemplified by the
scientific data presented for the Committee’s review. Reference was
made to the apprehension that had been expressed concerning the extension
of CRL research activities into the fields of population and nutrition, and
to the need for coordinating work in these fields with that of the '
National Institute of Population Research and Training and the NMational
Institute of Nutrition Research at Dacca University. It was agreed that
duplication of effort and expense should be avoided, and acknowledged that
these broad fields could absorb the talents of many investigators.

"There then followed a useful discussion of vaccine field trials
and of the appropriate role of the Bangladesh Medical Research Council.-
The Directing Council offered its support to the new Director in informing
the BMRC of CRL activities, and in seeking its understanding and endorse-
ment of the CRL research program. _

" COMMENTS

Recommendations regarding specific research projects have been
included in the appropriate sections above. The Committee notes that
many of the recommendations made in last year's report are still appro-
- priate, and is pleased to observe that those relative to nutrition, popuia-
tion studies, training, and diversification of financial support have been
reflected in the prospectus for the new International Institute.

The_Committee again commends the CRL for its general plans for
broadening its interdisciplinary activities to include a greater propor-

- tion of studies involving demography, nutrition, immunocompetence and

population dynamics, particularly as these influyence, and are influenced
by, diarrheal disease morbidity and mortdality in Bangladesh. The time 1s
now at hand for specific and careful p]ann1ng in these new areas.

While broadew:ng the program of the CRL, however, the new Institute
should not neglect the respons1b111t1es of the Cho1era Research Laboratory.
- The CRL has built a unique expertise.and reputation in.cholera studies.
Surely all. the probiems of cho]era pathbphys1ology and ep1dem101ogy have
not been so1ved ' - _

. '1 v [
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The Committee urderscores its prior emphasis on the great value
of the demographic data developed by ‘the CRL. Basic demographic observa-
tions are both a logical outgrowth as well as an essential element of any
field study. The critical base for any epidemiological study is estab-
lishment of the denominator, the population at risk. This inevitably
requires a census to maintain an up-to-date population basa. Hence
registration of births, deaths, and migrations is required.

The impact of a specific disease process on the health and well-
being of a population can be understood in the context of the .overaiil level
of morbidity and mortality in the population. Thus, in-depth analysis
-of mortality and morbidity in the population by age, sex, economic status,
and other variables is required to define the critical risk factors.
Disease processes, such as diarrhea, do not occur in populations as isolated
phenomena. They are compounded by many factors such as malnutrition,
other diseases in the populations, levels of health care available, tradi-
tional therapeutic practices, social and cultural practices relating to
. ¢hild care, etc., These factors, which must be understood if effective
- control measures are to be instituted, can be defined only by in-depth
social-demographic studies. It is logical, then, as is proposed, to link
research programs in enteric disease, nutrition, and population control.

Both descriptive and ana]ytica1 studies of the trends and deter-
minants of change in fertility draw in large measure on the same basic
epidemiological data used to define patterns of morbidity and mortality.
In considering interventions to alter fertility patterns, the CRL has

established the important precedent of collaborating directly with the
- ramily Planning Program of the Government of Bangladesh. As it must be,
the Contracept1ve Distribution Project is a joint CRL-GOB venture. The
same is true of the Johns Hopkins Fertility Research.Project which uses _
Matlab as a base. Clearly, the new Institute must integrate the research
. of this poputation project, just as it must integrate the diarrheal
studies of the Johns Hopkins International Center for Medical Research,

With reference to the charter yet to be drafted for the proposed
International Institute, the Committee expresses its conviction that the
research program should continue to be reviewad by an outside, independent
body. The Committee does not respond favorably to the suggestion that the

Board of Directors function simultaneously as a Scientific Adv1sory
Comm]ttee

The Committee was pleased to learn that those p1ann1ng the new
International Institute are aware of the need to utilize an international
scale of salaries for its scientists, regardless of national origin, as does
the World Health Organization. How this will affect the support of,

scientists temporarily assigned from the U.S. and other countrles remains
to be determ1ned.
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Finally, the Committee wishes to comment on the review process
per se and on the general conduct of its meeting. The Committee feels
that the pressure of time experienced at this year's meeting validates
the recommendations for scheduling made in last year's report. A minimum
of nine days is needed to permit preparat1on of the final report for
signature. Those who have traveled far should stay Tong enough to do a
proper job. To make the best use of time, the Committee and its consultants
should be split into groups for visits to different 51tes such as Matlab,
Teknaf, and urban Dacca

In this transition period, anticipated staff turnover and the
need for long-range planning had an adverse effect on specific project
planning. This, plus the apparent lack of coordination among projects,
compromised the review process. The Committee asks that the Director
and his staff consider the following:

(1) There was a distinct tendency for the review sessions
to become open seminars. This is a mistake., Meetings
should be restricted to Committee members and consultants
together with only those staff members who have mater1a1
¢ present.

(2) On a number of occasions, the standard of presentation
was poor, One presentation was marred by colloquialisms
totally out of place in a scientific paper. ~There is no
excuse in a meeting of this Kind for slides inserted
upside down, etc. Sessions should be rigorously rehearsed.

(3) Some of the hand-outs were marred by misspeliings, mistyping,
and poor English. They showed signs of very hurried
preparation and some. had clearly not been edited. Similarly,
many slides had errors in speliing and displayed other evidence
of lack of care in preparation. :

(4) There were far too many handouts, and these were distributed
-~ too late. It is totally impossible for the Committee members
~to read all of this material during the presentations. It '
"should have been available to them before arrival or, at the
very least, on arrival in Dacca.

(5) The Committee spent most of its time reviewing work that
had been done. It wishes to devote at Teast 50% of its
time to consideration of proposals for new projects.
Protocols of proposed projects should be available.

{6} The time of the Committee should not be taken up by minutiae,
- €.g., small-scale drug trials, etc.
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L)

For the future, it is suggested that each major project be.
given a serial number. This will lead to better continuity from year
to year. Each year those responsible for scientific review will then
consider: ' '

(1) A list of projects completed, with a concluding assessment;
(2) A list of continuing projects, with a status report;
(3) A list-of proposed new projects, with protocols.

To concliude, it is noted that the word "advisory" is included
in the title of the present Committee. Clearly, the review process
should be an educatignal experience for both the members of the Committee
and the staff. The yearly visit of a group of interested scientists shouid
offer an opportunity for valuable consultation as well as for critical
review. As the research programs of the CRL and the Institute are broadened
and diversified, the competence of the Committee and its consultants must
be expanded by those responsibie for their appointment.

'POSTSCRIPT

- The Committee records with sadness the death during the past year
- of two former CRL Directors: Drs. Fred L. Soper and Robert A. Phillips.
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Slgned by the members of the Sc1ent1f1c ReV1ew and Technical Advisory

Committee:
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'___, William S. Jordan, J 7, Chalszﬂ

United States Reprq;entatlve
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M. A. Latif
Bangladesh Representative

A gonald Mackay“/
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