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A comparison of purging and multiple rectal swabs
in the detection of inapparent cholera infections*
RANJIT K. BARUI,1 WILEY H. MOSLEY,2 & WILLIAM M. McCORMACK 3

The relative effectiveness of daily rectal-swab cultures and cultures ofpurged stools
in detecting inapparent infections of Vibrio cholerae were compared in family contacts of
cholera patients. In one study of187 contacts, a combination ofpurging by various methods
plus S daily swabs detected 50 infections. Only 27 (54 %) were detected by the purge
alone, while 47 (94 %) were detected by 5 daily rectal-swab cultures. In a second study
of two groups of family contacts, purging on the first day did not appear to influence
significantly the number ofpositive rectal-swab cultures obtained during the 4 subsequent
days. The relative inefficiency of purging in detecting the inapparent infections among
cholera contacts, as compared with its reported efficacy in the chronic convalescent carrier,
probably reflects a basic difference in the pathogenesis and site of infection in these different
conditions.

Several recent studies have indicated that inap-
parent infections play an important role in the epi-
demiology of cholera (Tamayo et al., 1965; Van de
Linde & Forbes, 1965; Forbes et al., 1968;
McCormack, 1969). Multiple rectal-swab cultures
collected over a period of 5-10 days were used by
Oseasohn et al. (1966) to detect inapparent infec-
tions among the families of cholera patients. Mosley
et al. (1968), in a further study of the families of
cholera patients, using multiple rectal-swab cultures
and paired sera, showed that about 81 % of asymp-
tomatic subjects with a 4-fold or greater vibriocidal
titre rise also had a positive culture for Vibrio
cholerae, thus confirming the efficacy of this
technique.

Multiple rectal swabs, however efficient they
may be, are a time-consuming, and sometimes
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impracticable, way of detecting inapparent infec-
tion. The bacteriological examination of purged
stool samples has been found to be more effective
than a single rectal swab in the detection of persis-
tent infection in convalescent cholera patients
(Gangarosa et al., 1966; Azurin et al., 1967).
In an effort to compare the effectiveness of purging
and multiple rectal swabs in the detection of inap-
parent cholera infections, a comparative study was
carried out among family contacts of cholera
patients.

METHODS

The families of cholera patients admitted to the
Cholera Research Laboratory hospital, Dacca,
were selected for study. The initial diagnosis of
cholera in the index case was made by dark-field
microscopy (Benenson et al., 1964). All cases
were subsequently confirmed bacteriologically. All
cases in this study were infected with V. cholerae,
Inaba, classical biotype. Home visits were made
as soon -. possible after the admission of the
index ptient, and as many family members as
possible were brought to the hospital for 5 days.
Family members were defined as those who lived
and ate with the index patients. Family members
were kept in a temporary tent adjacent to the hos-
pital, with separate latrine facilities. They were fed
from the same kitchen. Strict isolation could not
be maintained, but efforts were made to minimize
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the contact between hospitalized cholera patients
and the family members under study.
Two successive studies were carried out. In the

first study, a rectal swab for culture was obtained
from each participant on arrival at the hospital.
At the same time a purgative was given, the purged
stools being collected in sterile glass jars. The pur-
gative and methods of collecting purged stools were
varied during this first study in order to compare
the effectiveness of different purging programmes.
Four variations were used, as follows:

(1) mannitol was given in water (15-60 g accord-
ing to body weight) and up to 4 liquid stools were
collected;

(2) magnesium sulfate was given in water (15-45 g
according to body weight) and up to 4 liquid stools
were collected;

(3) mannitol was given as in group 1 but
attempts were made to collect 4 purged stool
samples every 2 hours during an 8-hour period;

(4) mannitol was given and the samples were
collected as in group 1, but the dose of mannitol
was preceded by the administration of 30 g of butter.

In the second study, family members were divided
alternately into two groups. One group had 5 daily
swabs plus purging; the other group had 5 daily
swabs only. All participants had a rectal swab
taken for culture when they arrived; then those in
the purged group received mannitol (15-60 g accord-
ing to body weight) preceded by 30 g of butter,
and up to 4 purged stools were subsequently col-
lected. In the other group, a daily rectal swab for
culture was obtained from each participant during
their 5-day stay in hospital.

Rectal-swab cultures were collected with a tel-
lurite-impregnated swab and streaked directly on
alkaline taurocholate-tellurite-gelatin agar (TTGA)
and gelatin agar, and then placed in liquid, alkaline
taurocholate-peptone enrichment medium. After
incubation for 6 hours, subcultures were made from
this liquid medium to gelatin agar and TTGA
(Monsur, 1963).
The purged stool was streaked directly on to

gelatin agar, TTGA, and thiosulfate, citrate, bile
salts, and sucrose agar (TCBS) (Kobayashi, Eno-
moto & Sakajaki, 1963). For enrichment, 2 g of stool
was added to 18 ml of liquid, alkaline taurocholate-
peptone medium. Subcultures were made after
6 hours on to gelatin agar, TTGA, and TCBS media.
Suspicious colonies were identified as V. cholerae
by agglutination with specific absorbed antisera.

RESULTS

First study
Families of 56 cholera patients were studied.

Table 1 gives the age and sex distribution of this
study population. There were 187 family contacts,
i.e., an average of 3.3 contacts per patient; 54%
were under the age of 14 years. There were fewer

Table 1. Age and sex distribution of family contacts of
cholera patients in the first study

Age (years) J Male Female Total

3-4 9 8 17

5-14 39 46 85

over 14 35 50 85

total ] 83 104 187

children under 5 years of age since children below
2 years of age were not included. The average time
interval between the onset of illness of the index
patient in the family and the initiation of the study
was 33 hours.

In all, 50 persons (26.8%) had at least 1 culture
positive for V. cholerae. Table 2 shows that only
17 (34%) of the 50 infected contacts were detected
by the initial rectal-swab culture. The purge on
day 1 detected 27 infected contacts; 16 of these
had been positive on the initial rectal swab while 11
were newly detected. The largest number of posi-
tive cultures (30) were found on the day following
purge, and 11 new infections were detected. In the
last 3 days, 21-25 positive cultures were obtained
daily, with 3-4 new positive cultures each day.
In all, 27 (54%) of the 50 contacts confirmed as
infected were detected by purging; 3 of these were
positive only on the purge. Thus 47 (94%) of the
infections were detected by 5 daily rectal swab
cultures.

Table 3 compares the effectiveness of different
purging techniques in the first study. The different
procedures gave essentially the same results.

Second study
The second study compared the effectiveness of

purging plus daily rectal swabs with daily rectal
swabs alone in the isolation of V. cholerae from
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Table 2. Infections with Vibrio cholerae detected by rectal swabs and purging
in the first study

Total no. No. Cumulative no. Cumulative
Procedure of infections of new infections of new infections infection rate

detected detected detected per 100 contacts

day 1, rectal swab 17 17 17 9.1

purge 27 11 28 15.0

day 2, rectal swab 30 11 39 20.9

day 3, rectal swab 21 3 42 22.4

day 4, rectal swab 27 4 46 24.6

day 5, rectal swab 25 4 50 26.8

Table 3. Efficacy of different purging methods in the first study

Purging Daily rectal swabs
No. Total no.

Method of purging of persons of infections No. Percentage No. Percentage
studied detected No. Pinfiontag positive P of totagepositive infection poiie infection

mannitol 57 18 9 50.0 17 94.4

magnesium sulfate 37 8 4 50.0 8 100.0

mannitol; 2-hourly sample 74 14 7 50.0 13 92.9

mannitol following butter 19 10 7 70.0 9 90.0

total 187 50 27 54.0 47 94.0

Table 4. Age and sex distribution of family contacts in
the second study

Age (years) Male Female Total

Purging + daily rectal swabs

5 2 3 5

5-14 12 11 23

> 15 8 15 23

total 22 29 51

Daily rectal swabs only

the family contacts of cholera patients. Of par-
ticular interest in this study was the effect purging
might have on the number of positive rectal swab
cultures obtained over the following 4 days. A total
of 103 family contacts of 46 cholera patients were
assigned alternately to two groups for study.
Table 4 shows the age and sex distribution of the
two study groups. There were more children under
5 years of age in the group studied by means of
rectal swabs only. The average time interval be-
tween the onset of illness of the index patient in
the family and initiation of the study was 27 hours.

Table 5 shows the results in the purged group.
The pattern was similar to that of the first study.
V. cholerae was isolated from the initial rectal
swabs of 6 contacts and from the purged stool
samples from a total of 9 contacts. From 5 to
8 positive rectal swabs were obtained in the 4 days
following purge, and 4 new infections were detected.
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Table 5. Second study: effect of purging and multiple rectal swabs on the detection of
V. cholerae

Total no. No. Cumulative no. Cumulative
Procedure of infections of new infections of new infections infection rate

detected detected detected per 100 contacts

day 1, rectal swab 6 6 6 11.8

purge 8 3 9 17.6

day 2, rectal swab 8 2 11 21.6

day 3, rectal swab 5 - 11 21.6

day 4, rectal swab 7 1 12 23.5

day 5, rectal swab 6 1 1 3 [ 25.6

Table 6. Second study: effect of daily rectal swabs only on the detection of V. cholerae

Total no. Cumulative no. Cumulative
Procedure of infections New infections of new infections infection rate

detected detected detected per 100 contacts

day 1, rectal swab 6 6 6 11.5

day 2, rectal swab 9 4 10 19.2

day 3, rectal swab 8 - 10 19.2

day 4, rectal swab 6 _ 10 19.2

day 5, rectal swab 5 - 10 19.2

Table 6 shows results obtained by daily rectal
swabs only; 6 infections were detected by the
initial rectal swab. Again, 5-9 positive rectal swabs
were obtained on the 4 subsequent days, and 4 new
infections were also detected in this group. Alto-
gether, 10 infections were detected by rectal swab-
bing in both groups. The 3 additional infections
detected by purging in the first group were not
positive on the daily rectal-swab examination.

DISCUSSION

These studies indicate that a single examination
of family contacts of cholera patients by purging
is an ineffective method for detecting inapparent
infections of V. cholerae. The purge was clearly
more effective than a rectal swab taken on the same
day although purging failed to detect more than
40% of the infections found by 5 daily rectal swabs.
It should be noted, however, that about 10% of the
infections were detected only by purging.

In the light of these observations and of earlier
studies, it is clear that there is no single satisfactory
method for the quantitative detection of all infected
contacts of cholera patients. For the detection of
most infected contacts, daily rectal swabs for a
period longer than 5 days is certainly required.
In the studies of Oseasohn et al. (1966), Mosley
et al. (1968), and Bart et al. (1970), in which rectal-
swab cultures were collected daily for 10 days,
14-28% of the infected individuals were detected
for the first time with swabs taken after the fifth
day. Furthermore, the serological studies described
by Mosley et al. (1968) and Bart et al. (1970) have
indicated that even this procedure may miss 19-50%
of the infections.
Gangarosa et al. (1966) and Pierce et al. (1969)

have shown that purging, particularly when com-
bined with a cholegogue, is effective in detecting
chronic cholera carriers among convalescent chol-
era patients at a time rectal swabs have been nega-
tive. This is apparently because chronic convales-

260



THE DETECTION OF INAPPARENT CHOLERA INFECTIONS

cent cholera carriers are colonized by a relatively
large number of vibrios in the biliary tract. These
organisms do not compete favourably with the
normal large bowel flora and do not reach the
rectum in quantities sufficient for their detection
by rectal swabbing. In this situation, a purgative
will empty the large bowel and allow the biliary
secretions and small intestine contents to pass
through rapidly, thus facilitating the isolation of
V. cholerae.
In contrast, in exposed family contacts, probably

relatively few vibrios survive the gastric acidity and
pass into the small intestine. There, colonization
may or may not take place over the next few days,
depending on host defences and other, as yet
undefined, factors. Until colonization occurs, it is
probable that too few vibrios are present to be
detected either by rectal swabs or by purging. Once
colonization has occurred, vibrios are apparently
present in numbers large enough for most infec-
tions to be detected by rectal swabs alone. Mosley
et al. (1968) have shown correlations of about 75%
between rises in the vibriocidal titre and the isola-

tion of V. cholerae among asymptomatic family
contacts, suggesting that the multiplication of vib-
rios sufficient to elicit an antibody response is also
sufficient to lead to the isolation of the organism
from rectal swabs. It is reasonable to suppose that
a purged stool sample collected at the time of
maximum vibrio multiplication would increase the
yield; however, there is no way to predict when
(or if) colonization will occur. Since daily rectal-
swab cultures are more convenient to carry out
than daily purging, daily rectal swabs remain the
procedure of choice for the detection of most
inapparent cholera infections among contacts of
cholera patients.
An interesting observation from the present stud-

ies was that 9 (14.3 %) of 63 infected persons in the
purging groups and 2 (20%) of 10 infected persons
in the daily rectal-swab group developed clinical
cholera during the period of observation. Since
these clinical case rates were essentially the same
for both groups, the observations suggest that pur-
ging neither initiates acute cholera nor cures sub-
clinical infections.
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RltSUMIt

EFFICACITE COMPAREE DE LA PURGATION ET DES tCOUVILLONNAGES RECTAUX REPtTES
DANS LA DETECTION DES INFECTIONS CHOLERIQUES INAPPARENTES

On a compare les techniques de la purgation et des
6couvillonnages rectaux multiples sous le rapport de leur
aptitude 'a deceler les infections inapparentes parmi les
contacts familiaux de choleriques. Les purgatifs utilises
ont et le mannitol, le sulfate de magnesium et le mannitol
administre apres ingestion de 30 g de beurre.

Sur 187 contacts etudies, 50 ont ete reconnus infectes
par Vibrio cholerae. Un ecouvillonnage effectue le
ler jour n'a decele que 17 (34%) de ces infections. La
purgation administree le ler jour en a decele 27 (54%),
dont 16 deja depistees par l'ecouvillonnage et 11 infections
nouvelles. Trois de ces dernieres n'ont jamais ete mises
en dvidence par les cultures d'echantillons obtenus par
ecouvillonnage. Les 22 infections restantes ont ete
decouvertes lors des ecouvillonnages pratiques quoti-
diennement pendant les 4 jours suivants. Les diverses

methodes de purgation n'ont pas donne' de resultats
sensiblement differents.

Dans une autre etude, l'efficacit6 diagnostique de la
purgation associee a des 6couvillonnages quotidiens a 6t6
comparee it celle des edcouvillonnages seuls. L'adminis-
tration d'un purgatif n'a pas influe de facon significative
sur la frequence des cultures positives obtenues pendant
les 4 jours suivants.

L'inefficacite relative de la purgation en tant que
moyen de deceler les infections inapparentes chez les
contacts contraste avec sa valeur reconnue dans le depis-
tage des convalescents porteurs de germes. Selon les
auteurs, cela est probablement dui au fait que la patho-
genie et la localisation de l'infection different dans les
deux cas.
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