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In August 1966 an outbreak of cholera El Tor
occurred in Shamma'eyah Mental Hospital, 20 km
south-east of Baghdad. The hospital, which covers
an area of about 87 500 im2, has 20 wards, of which
6 are assigned to female and 14 to male patients.
At the time of the outbreak it contained about 1930
patients, of whom 76% were male and 24% female.

Period of incorrect diagnosis
Early in August 1966 several patients suffered

from diarrhoea and vomiting, which was diagnosed
as being caused by food-poisoning. Although precise
information on the number and distribution of
these cases is not available, the hospital death
register shows that 11 patients died of the illness
between 5 August and 14 August (see Table 1). It
is probable that the outbreak began in ward 8, where
the earliest fatalities occurred. The greatest number
of deaths occurred on 13 August, when 6 patients
died in ward 7; however, this is not surprising in
view of the fact that ward 7 housed the most seriously
mentally ill patients. It should be noted that, during
this period of incorrect diagnosis, the illness was
confined to male wards; no fatalities, and probably
no clinical cases, occurred in female wards. In all
fatal cases the time between the onset of illness and
death varied from 24 to 48 hours.

TABLE 1
FATALITIES DURING PERIOD OF INCORRECT DIAGNOSIS,

AUGUST 1966

Date T Ward No. of deaths

5 8 1

7 8 1

8 8 1

10 9 1

13 7 6

14 9 1

Total 11

Period of correct diagnosis

On 16 August, 4 new cases of intestinal illness
occurred, and it was deemed necessary that the
Ministry of Health be notified, particularly since
reports indicated that there were cholera cases in
Ba'gooba, a province some 50 km east of Baghdad.
Stool cultures were immediately requested, and 2
days later the Central Microbiology Laboratory,
Baghdad, reported that 2 of them were positive for
Vibrio cholerae, biotype El Tor, serotype Ogawa.
Although the majority of stool cultures were
negative, it was immediately apparent that all
patients with vomiting and diarrhoea should be con-
sidered to be cholera cases, and that the " food-
poisoning" had probably been cholera from the
beginning.
The outbreak reached its peak on 18 August

(when 2 more stool cultures were found to be
positive); thereafter, it declined and was under con-
trol by 21 August (apart from 1 female case proved
positive by stool culture on the 29th). During the
period of correct diagnosis, there were 26 cases; the
distribution by date and ward is shown in Table 2,
and the distribution by age and sex in Table 3.
All these cases showed definite clinical symptoms, but
only 5 gave positive stool cultures. Of the 26 cases,
5 resulted in death, 3 of them being cases confirmed
by stool culture.

Extensive study failed to reveal the way in which
cholera was introduced into the community. The
possibility of water or food contamination was
investigated; however, the fact that the female
wards were completely free of cholera until 29
August offers no support to the theory that either
the single kitchen or the central water supply was
the source of infection. Rectal-swab cultures per-
formed on all patients admitted to the hospital
immediately prior to the outbreak showed negative
results, as did stool cultures from all staff members
in contact with the patients. It was speculated that
the infection might have been introduced by family
members visiting patients, either by direct contact
or through contaminated food they brought with
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TABLE 2
CASES DURING PERIOD OF CORRECT DIAGNOSIS,

AUGUST 1966

Date TNumber of casesa
of onset Ward
____ ____ Per ward Total

16 7 1 4 (2)

9 3 (2)

17 7 2 3

13 1

18 7 4 (2) 8 (2)

8 1

11 1

12 1

16 1

19 7 3 6

9 1

11 1

13 1

20 13 2 4

16 2

29 4 1 (1) 1 (1)

Total 26 (5)

a Figures in parentheses indicate the number of deaths.

TABLE 3
DISTRIBUTION OF CASES BY AGE AND SEX DURING

PERIOD OF CORRECT DIAGNOSIS

Age Number of cases a
(years) Male [ Female Total

25-29 6 (1) 0 6 (1)

30-34 5 0 5

35-39 2 0 2

40-44 3 (1) 0 3 (1)

4549 0 0 0

50-54 5 (1) 0 5 (1)

55-59 1 0 1

60- 3 (1) 1 (t) 4 (2)

Total 25 (4) 1 (1) 26 (5)

a Figures in parentheses indicate the number of deaths.

them. However, no evidence in support of this
theory was obtained.

Treatment and control measures

As soon as the outbreak was known to be one of
cholera, the hospital was quarantined. All patients
and staff members were vaccinated. Ward 7 was
converted into an isolation ward solely for cholera
patients. Immediately a patient was suspected of
having cholera, he was admitted to this ward and
given prompt and adequate replacement of fluid and
electrolytes; 12 patients required rehydration, the
volume of fluid ranging from 1 to 10 litres. After the
cessation of vomiting, antibiotics were administered:
20 patients were given tetracycline hydrochloride
orally (0.5 g every 6 hours), 4 were given chloram-
phenicol, and 6 were given streptomycin intra-
muscularly in conjunction with tetracycline orally.
In all cases, stool specimens were collected for
culture before treatment was begun. Patients were
not released from the isolation ward until stool
cultures on 3 successive days were negative. Faeces,
vomitus, and all articles used by patients were
disinfected, and all articles that could be dispensed
with were incinerated. Patients who died were
buried under strict health supervision.
Ward 5 was converted into an isolation ward into

which all contacts (120 in number) were admitted
under strict surveillance. Such contacts were not
released until stool cultures on 3 successive days were
negative.
During the outbreak, and for some time there-

after, water was examined daily for chlorine and
bacteria content. All tests showed the water to be
free of Vibrio cholerae and to be fit for drinking.
However, prior to the outbreak water was carried
from the taps to the wards in large containers by
patients. To eliminate this possible source of con-
tamination, plastic piping was installed between the
taps and the wards. Furthermore, the use of ice in
drinking water was forbidden, as was the drinking
of milk that had not been pasteurized or boiled.

Strict sanitary measures were applied to the pre-
paration and serving of foods. All food handlers
were checked regularly and were instructed in
personal hygiene. Patients who had been serving
as assistant food handlers were forbidden to perform
such duties after one of them was found to be a
cholera carrier (see below).

All wards were disinfected with 10% phenol and
refuse was incinerated daily. All breeding-places of
flies, both inside and outside the hospital buildings,
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were sprayed with diazinon and dipterex soluble
powders.
On 29 August, the staff were allowed outside the

hospital for the first time since the onset of the out-
break; however, no one was allowed out until he
had shown 3 consecutive negative stool cultures. On
11 September, roughly 1 month after the beginning
of the outbreak, all contacts and carriers were moved
back to their usual wards, after the application of
terminal disinfection measures.

The search for carriers
Only one proved carrier was found. Normally an

inmate of ward 8, he worked in the kitchen as an
assistant food handler. On 25 August, a stool
specimen obtained from him 3 days previously was
found to be positive. He and other patients who
served as food handlers were immediately prohibited
from performing such duties. Tetracycline was
administered orally to the carrier, at a dosage of
0.5 g every 6 hours for 3 days. The part-if any-
played by this patient in spreading the infection is
not clear. Probably he was an early victim, during
the period of incorrect diagnosis; however, he may
have assisted the spread of the disease into the dif-
ferent wards.
As a post-epidemic measure, a stool-culture

survey was conducted during the period 15-27

November. The following description of the methods
used is based on an unpublished report by A. E. Arif
and A. S. Hassoun in the files of the Directorate-
General of Preventive Medicine, Baghdad. A single
stool specimen was collected from each of the 1930
patients and 250 staff members. It has been
reported a that some workers have obtained a
greater number of positive cultures with stool
specimens collected after the administration of
magnesium sulfate. For this reason, 30 g of mag-
nesium sulfate were administered to each of 200
people each night. The next morning, stool speci-
mens were collected in waxed-paper cups. The
specimens reached the local laboratory no later
than 9.00 hours and were incubated in alkaline pep-
tone for 6-8 hours, after which they were plated on
TCBS agar medium. The agar plates were incubated
for 12-18 hours; if suspicious-looking colonies
developed, stab cultures were made in Kligler iron
agar and incubated for 24 hours. If the latter cul-
tures appeared suspicious, they were sent to the
Central Microbiology Laboratory for further tests.
The laboratories reported that all cultures were
negative.

a Pollitzer, R. (1959) Cholera, Geneva, pp. 523-526
(World Health Organization: Monograph Series, No. 43).
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Studies on survival of V. cholerae in water from
various sources have been made by several workers
in the past and reviewed by Pollitzer.a " Unfortun-
ately, knowledge pertaining to the viability of the
El Tor vibrio in [water] is still meagre "b and needs

a Pollitzer, R. (1959) Cholera, Geneva, pp. 181-186
(World Health Organization: Monograph Series, No. 43)

b Pesigan, T. P. (1965) Studies on the viability of El Tor
vibrios in contaminated foodstuffs, fomites, and water. In:
Proceedings of the Cholera Research Symposium, Honolulu,
Washington, D.C., US Department of Health, Education
and Welfare, pp. 317-321.

for further research in this direction have been
stressed recently by Flynn." During the investiga-
tions of a cholera epidemic in 1965, water samples
from a number of wells in Gurgaon district, Punjab,
were analysed for their chemical composition and
pH. It was interesting to note that these well waters

c Flynn, M. (1965) Needs for research upon the role o
water in the transmission of cholera. In: Proceedings of the
Cholera Research Symposium, Honolulu, Washington, D.C.,
US Department of Health, Education, and Welfare,
pp. 314-316.
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