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Abstract:

Objective: To study clinical presentation and antibiotics susceptibility pattern of Vibrio cholerae in children.
Methods: Cases included in this study were 460 child aged from few days up to 12 years. These children were admitted to

Central teaching hospital in June 2001 due to sudden onset of watery diarrhea that led to various degree of
dehydration. Full examinations of each child were done to assess the degree of dehydration. Stool examinations were
done macroscopically followed by culture of the stool in selective media for Vibrio then further identification by
biochemical and serological test were done to confirm the diagnosis. Antibiotic susceptibility tests to different
antibiotics were done to every case. Another stool samples were taken 7 days after starting treatment and cultured as
well.

Results: According to the degree of dehydration, these 460 patients were divided into 4 groups, of which 47.8% have sever

dehydration, 40% have moderate dehydration, 9.1% have mild dehydration and only 3% are not dehydrated. On
macroscopical stool examination 90% were watery in consistency and 2.6% contain blood and mucus. Out of these
460 cases having diarrhea, 160 cases (34.8%) were diagnosed as cholera cases, of which 54.4% are male and 45.6%
are female. The percentage according to age of the patients were 16.3% <1 year of age, 62.5% of 1-5 years and
21.3% >5 years. Regarding residency of the patients, the highest percent were, from Al-Mahmoodyiah district
(37.5%) followed by Abu-Graib district (20%). In addition to dehydration, 50% of the admitted cases have vomiting,
31% have fever which presented mainly in children below 5 years of age, 3% of the cases develop convulsion and
4.4% have stupor. Antibiotic susceptibility test were done using the following antibiotics with it’s percentage of
sensitivity as fallow, Ampicillin (49.4%), Tetracycline (5%), Gentamycin (31.2%), Trimetheprim (68.8%),
Erythromycin (38.7%) and Nalidixic acid (69.4%).Lastly 2™ culture and sensitivity test were done 7 days after the 1st

one and noted that Vibrio cholerae were isolated from 20 patients (12.5%).

Conclusion: Vibrio cholerae is one of the important causes of watery diarrhea that lead to sever dehydration and various
complications if untreated. In children, the highest percent of the disease is in patients of 1-5 years of age with the
highest percent were in people living in the periphery of Baghdad.
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Introduction: -
holera is a serious pandemic diarrheal disease
that has killed millions of people ', and most
developing country has faced a cholera outbreak,
with the unpreventable introduction and spread
within a country; however it can be contained by
appropriate control measures **

Many cases were recorded in Iraq as early as
1820 during the 3™ pandemic, spreading from
Persia, and since then cholera continued to appear
in an epidemic form ©**

Man is the only known hosts for cholera
infection with all ages are affected
Approximately one million organisms must be
ingested to cause illness; with net result is a
voluminous outpouring of electrolyte rich fluid **

In endemic areas, malnourished children and
those under 2 years of age run a high risk of having
cholera with prolongation of the duration of
diarrhea by 30-70% in malnourished children ™"

In children cholera should be expected when
profuse watery diarrhea occurs resulting in severe
dehydration “**} Vomiting occurs early and
abruptly, and it occasionally develops before
diarrhea, but usually before the appearance of
dehydration and acidosis, with temperature is often
raised in children > Complication is more common
and serious in children than adult, as prolonged

stupor, coma, convulsion, cardiac arrhythmia and
arrest due to hypokalaemia /"

Early diagnosis must be done then proper
treatment with correction of dehydration by
intravenous fluid, oral rehydration and antibiotic
therapy, which can be started 1-2 hours after
initiating rehydration

During epidemics, the ultimate control of
cholera is based on high level of sanitation and
personal hygiene to assure that faecally shed
organisms are not ingested in sufficient number to
cause disease, this is achieved by adequate water
supplies and sanitary disposal of feces, with
improved nutrition and attention to food
preparation %)

Materials & Methods: -

Four hundred and sixty children included in this
study were admitted to Central Teaching Hospital
for Children in June 2001 due to sudden onset of
watery diarrhea with various degree of dehydration.
These patients aged from few days and up to 12
years of age.

The information taken about each patient are,
name, age, sex, residence, history of previous
attach, family history of same presentation, main
complains and duration of diarrhea. Full clinical
examination of each child was done; to state the
degree of dehydration and presence of
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complication. Stool examinations were done
macroscopically for color, consistency, presence or
absence of blood and mucus followed by culture of
stool on Thiosulfate-Citrate-Bile-Sucrose (TCBS).
Then the bacteria isolated were further identified as
Vibrio cholerae by biochemical tests as Indol,
Citrate, and Oxidase. Lastly, slide agglutination
tests were done using Anti-O group antiserum in
order to confirm the diagnosis.

After identification as Vibrio cholerae,
antibiotic susceptibility test was performed to these
antibiotics, Ampicillin, Tetracycline, Gentamycin,
Trimetheprim, Erythromycin and Nalidixic acid.

Another stool samples were taken 7 days after
starting treatment and cultured as well.
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Results: -

Children included in the study were 460, all had
severe diarrhea. The cases were divided into 4
groups according to the degree of dehydration
during admission. As shows in table -1 that (47.8%)
were severely dehydrated and only (3%) were not

dehydrated.

Macroscopical examination of the stool
revealed that (90%) were watery in consistency and
(2.6%) with blood and mucus.

Out of these 460 cases with diarrhea, 160
(34.8%) were diagnosed as cholera cases, of which
87(54.4%) were male and 73 (45.6%) were female,
as shown in table-2.

Table —1 Degree of dehydration in children with diarrhea (total =460).

Degree of dehydration No %
Sever dehydration 220 47.8
Moderate dehydration 184 40
Mild dehydration 42 9.2
Not dehydrated 14 3
Total 460 100

Table-2 Distribution of Cholera and non Cholera cases in relation to sex.

Sex Cholera cases Non - cholera cases
No % No %
Male 87 54.4 177 59
Female 73 45.6 123 41
Total 160 34.8 300 65.2

These 160 child were divided according to
child’s age, as shown in figure-1, which shows that
the infection were predominate in children of 1-5
years of age (62.5%). Regarding residency of the

patients, as shown in table-3, the highest percent
were in patients from AL-Mahmoodyiah district
(37.5%), to be followed by Abu-Graib district
(20%).
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Figure-1: The incidence of Vibrio cholerae in relation to age.

Table-3: Incidence of Vibrio cholerae in relation to residency.

Residency No %

Al-Karkh 27 16.9
Al-Rusafa 19 11.9
Al-Mahmoodia 60 37.5
Abu-Graib 32 20

Out side Baghdad 22 13.8
Total 160 100

For sign and symptom other than diarrhea
and dehydration,

Table-4 demonstrates that, vomiting occur in
(50.6%) and fever in (31.3%), most of them were
infants with a lowest proportion in children above 5
years of age. Few patients developed convulsion
(3.1%) and stupor in (4.4%).

20

Regarding the antibiotic sensitivity pattern of
the isolated Vibrio cholerae, as we noted in table-5
that (95%) were resistant to commonly used
antibiotic that is Tetracycline, while (79.4%) were
resistant to Amoxicillin and (68.8%) were resistant
to Gentamycin. But the microorganism was
sensitive to Trimetheprim (68.8%), and to Nalidixic
acid (69.4%).
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Table-4: Incidence of sign and symptom other than diarrhea in children with Vibrio infection.

Sign and symptom No %
Vomiting 81 50.6
Fever 50 31.3
Convulsion 5 3.1
Stupor 7 4.4

Table -5: Antibiotic susceptibility pattern of the isolated Vibrio cholerae.

Sensitive Resistant

Antibiotics

No % No %
Ampicillin 79 49.4 81 50.6
Amoxicillin 33 20.6 127 79.4
Tetracycline 8 5 152 95
Gentamycin 50 31.2 110 68.8
Trimetheprim 110 68.8 50 31.2
Erythromycin 62 38.7 98 61.3
Nalidixic acid 111 69.4 49 30.6

Lastly 2™ culture and sensitivity test were done 7 days after the Ist one and noted that Vibrio cholerae

were isolated from 20 patients (12.5%).

Discussion:

In this study, the highest percent of the
patients have sever dehydration, which is due
to sever watery diarrhea (90%) of the patients,
while the lowest percent (3%) are not
dehydrated, which may be due to early
admission to the hospital. Patients may be
presented in asymptomatic state, mild diarrhea,
or as a typical cholera gravis which result in
profound, rapidly progressive dehydration and
even death %',

On macroscopical examination of the stool,
we have only (2.6%) of the samples that
contain blood and mucous, which is usually
not related to Vibrio infection, while (90%)
was watery in consistency, which is one
character of Vibrio diarrhea ™.

The distribution of Vibrio by sex was
54.4% in male and 45.6% in female, on which
vibrio infection in children is very close in
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male and female, while in adult men are
affected more frequently than women M1,

The incidence of vibrio according to age of
the patients, as noted in figure—1, the lowest
percent were in children below 1 year of age,
which may be due to the immunity conferred
by breast feeding, breast feeding is associated
with a substantial decrease of the risk of sever
cholera ", or might be due to the boiled
drinking water given usually to infant '"*!. The
highest percent were at 1-5 years of age,
because of low health consciousness and poor
personal hygiene at this age. This result was
noted also in India, which is an endemic area
141319 "The lower percent in elder patient is
due to the acquired immunity gained from
repeated exposure to the disease, whether
clinical or asymptomatic infection, which is
noted also in other study "',
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Regarding residency, as noted in table-3,
the highest percent were in AL-Mohmoodyiah
district, followed by Abu-Graib which is due
to poor sanitation and poor water supply.

For sign and symptom other than diarrhea,
as noted in table-4, that 50.6% develop
vomiting, which is one of the main symptom
of vibrio infection, as it occur early and
abruptly, and occasionally begins before
diarrhea, but usually before dehydration or
acidosis ). 31.3%of the patients develop fever
during the illness, most of them are infants,
and few are above 5 years of age. This is
agreeing with others, who noted that
temperature is often raised in infants, while
adult are usually a febrile 7.

Few patients develop convulsion and
stupor, which is due to sever dehydration and
hypokalaemia resulting from sever diarrhea.
These complications are more common and
serious in children than in adults .

In this study as we noted in table- 5, that
there is a high resistance rate to Tetracycline,
which is a commonly used antibiotic in adult
patient, but sensitive to Trimetheprim and
Nalidixic acid. This result were reported as
well in Asia and Africa, on which Vibrio
cholerae were resistant to a commonly used
antibiotic as Tetracycline, Erythromycin and
Ampicillin, but still sensitive to Ceftriaxone,
Cefixim and Nalidixic acid "' ",

Such a resistant organism poses an
additional threat through a higher secondary
infection rate and by causing illness of longer
duration "% '],

Lastly vibrio were isolated from 12.5% of
the patients 7 days after first sample inspite of
using antibiotic, and this will indicate the
development of carrier state in these patients,
which are asymptomatic carrier that they

secrete microorganisms from 5 days —2 weeks
[4, 15, 20]

Conclusion: -

1-Vibrio cholerae is one of the important
causes of watery diarrhea that lead to
severe  dehydration and  various
complications if untreated.

2-In children, the highest percent of the
disease is in-patients of 1 —5 years of age,
with a highest percent are in people
living in the periphery of Baghdad.

3-The isolated microorganisms were highly
resistant to Tetracycline but sensitive to
Trimetheprim and Nalidixic acid.
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4-Culture and sensitivity test that have been

done 7 days after 1% sample reveal that

12.5%o0f the cases have positive culture

in spite of antibiotic treatment.
References: -
1-Anna S, Ruiting L and Peter R. Vibrio
choleraec pathogenic clones. Emerging
Infectious Diseases Journal National
Center for Disease control and prevention;
2005, October 18.
2-WHO. Cholera in 1997.
Epidemiological Record;
73(27):201-8.
3-Benenson, AS. Cholera. In: bacterial
infection of humans, epidemiology and
control. Edited by, Evans AS and
Brachman PS., 1991, Chapter 10, PP 207-
225.
4-Mintz ED, Tauxe RV and Levine MM.
The global resurgence of cholera. In:
Communicable Disease Epidemiology and
Control. (1998), 63-94.
5-U.S. Food and Drug Administration
Center for Food and Nutrition. Vibrio
cholerae serogroup O1. In: Food borne
pathogenic microorganisms and Natural
Toxins handbook, 2000-March,
mow/zzx/ear.
6-IRC. 1998-2007. Terms & Conditions.
Diarrheal disease control programmes.
7-Carpenter CJ and Hirschhorn N.
Paediatric cholera: Current concepts of
therapy. J Paediatric (1972); 80(5), 874-
878.
8-Seas C, Alarcon M, Aragon JC, Beneit
S, Quinonez M, Guerra H and Gotuzzo E.
Surveillance of bacterial pathogens
associated with acute diarrhea in Lima,
Peru. Int-J-Infect-Dis. 2000; 4(2): 96-9.
9-Office of laboratory security, PHAC.
Material safety data sheet-infectious
substances. Vibrio cholerae, serogroup 01,
serogroup 0139(Bengal). February, 2001.
10-Keusch GT and Deresiewicz RL.
(2005). Cholera and other vibrioses, In
Harrison’s Principles of Internal Medicine,
Vol. 1, 16" edition, 909-14.
11-Deb BC, De SP and Pal SC. Study of
cholera in Cooch Bhar during 1974, Indian
J Med Res. (1979); 70: 691-96.
12-Qureshi K, Molbak K, Sadstrom A and
Kofoed P. Breast milk reduces the risk of
illness in children of mothers with cholera:
observation from an epidemic of cholera in
Guinea-Bissau. Pediatric infectious disease

Weekly
(1998)

Iraqi J. Comm. Med. JAN. 2008 21 (1)



A Study of Vibrio Cholerae Infection in Children

journal, December 2006; 25(12):1163
1166.

13-WHO. (2001). Guidelines for cholera
control. WHO, Geneva.

14-Uppal B, Berry N, Kakar S, Ramji
Sand Mathur MD. Vibrio cholerac 01
serotype Ogawa in a neonate. Diagn-
Microbiol-Infect-Dis. 1999 Jan; 33(1): 63-
4,

15-Christie AB. (1987). Cholera. In:
Infectious diseases: Epidemiology and
Clinical Practice, Vol.1, Fourth edition,
Edinburgh, Churchill Livingstone, 193-
222.

16-Slanthia P and Bansal MP. Incidence of
Vibrio cholerae in different age groups and
sex in Aurangabad Province isolated
during January 1994 to December 1994.
Indian-J-Med-Sci. 1999 Aug; 53(8): 349-
51.

23

Basim Hameed Mohamad Saeed

17-Sow AL, Faye-Niang MA, Dieng M; et
al. Sensitivity to Co-trimoxazole of
bacteria isolated at the central university
hospital of fann, Dakar J. Dakar-Med.
1999; 44(1): 20-4.

18-Duval P, Chametier RG, Ranjalahy J; et
al. Cholera in Madagascar. Lancet. 1999;
353(9169): 2068.

19-Khan MU, Shahidullah M, Barua DK
and Begum T. Epidemiological differences
between cholera due to multiple antibiotic
resistant and multiple antibiotic sensitive
Vibrio cholerae infection. Trans-R-Soc-
Trop-Med-Hyg. 1989; 80(1): 60-3.
20-Warren L. Medical microbiology and
immunology. Eighth edition; 2004.
Chapter 18; pp139-40.

Lecturer, Al-Mustansirya College of medicine
Department of Pediatrics.

Iraqi J. Comm. Med. JAN. 2008 21 (1)



