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Abstract

infection with Salmonella typhi. It could be diagnosed depending on classic clinical

features supported by serologic and bacteriologic demonstration. It is well known that
this disease is characterized by sharp seasonal variation in addition to many other factors
affecting its prevalence in the population. These factors may include age, residence,
psychosocial status and certain environmental conditions.
Study design and objective: This is a cross sectional epidemiological study. It was done
during August, 2008 through July, 2009 in Karbala. It aims to isolate and identify Salmonella
typhi from blood samples collected from clinically suspected cases to predict the diagnostic
value of the clinical suspicion versus the bacteriologic investigation including isolation and
characterization of the main causative pathogen, Salmonella typhi. Also it aims to determine
the effect of age, gender, educational level and seasonal variation on the frequency
distribution of typhoid fever during the study period.
Method: Blood samples were collected from 718clinically suspected patients (355 males and
363 females) who attended Al-Hussein Teaching Hospital and Pediatric teaching Hospital in
Karbala with signs and symptoms of typhoid fever (proven by  specialist
physician/pediatrician). Blood was cultured in enriched, selective and differential media to
isolate the causative agent, Salmonella typhi and was confirmed by some specific
biochemical tests.
Results: Of the 718 blood samples, only379 (~52.8%) gave positive blood culture for
Salmonella typhi proven by specific biochemical tests. The percentage of infected patients
according to gender showed non-significant difference (males ~45.8% compared with
females ~54.2%). Similarly, when incidence compared in terms of standard of education, it
was (46.4% among educated versus 53.6% uneducated). Additionally, frequency distribution
of infection in terms of different age groups showed significantly higher infection rates in age
groups 5-14 and 15- 45 vyears than others (recording 28.21% and 46.58%,
respectively).Regarding seasonal variations, the infection rates were recorded to be peaked in
June recording 19.22% from the annual infection rates, while the lowest rate was recorded in
February (1.81%) indicating a highly significant difference (p-value <0.01).
Conclusion: According to the study data, it was concluded that only about half the clinically
suspected cases of typhoid fever give positive blood culture results for the main_causative
pathogen, Salmonella typhi. Also, it was shown that there is no significant effect of gender
and education standard on rate of infection with typhoid fever. However, seas@nal variation
and age significantly affect this rate.
Key words: Typhoid fever, Salmonella typhi, epidemiology, bacteriologic diagnesis, clinical™
suspicion.

Background: Typhoid fever is a common systemic illness caused primarily by
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Introduction diagnosis of typhoid fever™. However
the bacteriologic identification, namely

Typho|d fever, also known as enteric blood CUlture, is still the mainstay of the

fever, is a potentially fatal multisystemic diagnosis.®

illness caused primarily by Salmonella Herein, we try to predict the diagnostic

typhi.It affects roughly 21.6 million people value of the clinical suspicion versus the

(incidence of 3.6 per 1,000 populations) bacteriologic  investigation including

and kills an estimated 200,000 peop|e isolation and characterization of the main

every year. DIt has been documented causative pathogen, Salmonella typhi. In

thatfood sources such as eggs, p0u|try and addition, it is an attempt to determine the

meat products comprise major risk of effect of some epidemiologic factors

transmission of enteric fever to humans. including  age,  gender,  education

However, typhoid fever canlargely be standardand seasonal variations on the

passed via fecal-oral route through contact occurrence of typhoid fever.

with active, convalescent cases or chronic

carriers®®. The lack of specificity of the Materials and method

clinical spectrum together with the

difficulty of achieving a definitive Patients' selection and sample collection:

bacteriologic or serologic diagnosis, Seven hundred and eighteen patients (355
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males and 363 females) who presented
with signs and symptoms suggesting
typhoid fever including fever for more
than one week, malaise, relative
bradycardia, abdominal  pain  and
tenderness were included into the study.
Patients with clinical features suggesting
other cause(s) for fever were excluded.
From each patient, a 5-ml venous blood
sample was collected during febrile period.
Bacteriological Diagnosis:

Blood culture: The blood was immediately
dispersed into a tube with 10 ml brain
heart infusion broth for enrichment.
Thereafter, 1 ml of the growth
wasdispersed into blood agar-containing
Petri dish and incubated for 24 hrs at 37
°C and selected colonies wereinoculated
into Mc Choncky's agar as a selective
medium for 24 hrs at 37 °C. Then, selected
colonies were inoculated into salmonella-
shigella agar as a differential medium for
24-48 hrs at 37 °C""). The growth was then
kept in the refrigerator for further
biochemical tests.

Biochemical tests:

The isolated bacteria were able to grow at
45°C. Furthermore, in triple sugar iron
test: the bacteria can turn the broth color
into top red, bottom yellow and middle
black color after 24 hrs incubation. Also it

can coagulate human plasma after 5 hrs
incubation (Coagulase test +ve). The
citrate utilization, methyl red and oxidase
tests were also +ve. The bacteria were
shown to be urase negative, unable to
produce indole and gave -—ve gelatin
liquefaction test®.

Statistical analysis:

Results were analyzed statistically using
Chi square test and F-testto find out any
significant difference in the infection rates
with the bacterium S. typhi in regards to
differences in gender, age groups,
education levels and seasonal variations.
The representative confidence interval was
95% and any test with p-value < 0.05 was
regarded statistically significant ¢,

Results

Of the 718 blood samples from the
clinically suspected patients included in
this study (355 males and 363 females),
only 379 ([152.8%) gave positive blood
culture for Salmonellatyphi proven by
specific biochemical tests. The percentage
of infected patients according to gender
were in males 174 (~45.8%) compared
with females 205 (~54.2%) recording
statistically non-significant difference as
indicated by table(1).

Table 1.The percentage of infected patients with typhoid fever according to gender:

Gender

+) /% )/ %

Total Number/ % | X, (P)

Male | 174 (45.8%) | 181 (53.4%)

Female | 205 (54.2%) | 158 (46.6%)

Total | 379 (52.8%) | 339 (47.2%)

355(49.5%) | X, = 0.640
363 (50.5%) | P= (0.424)
718 (100.00%)

Similarly, when incidence compared in terms of standard of education, it was (46.4% among
educated versus 53.6% uneducated) with insignificant differences as shown in table (2).

Table 2. The percentage of infected patients with typhoid fever compared in terms of

standard of education

Gender Educated (+) Uneducated (+) Total(+) X, (P)
Number / % Number / % Number/ % 2
Male 77 (20.49%) 97 (25.83%) 174 (46.3%)
Female 99 (25.68%) 106 (27.99%) 205 (53.7%) X,= 0.218
Total 176 (46.4%) 203 (53.6%) 379 (100%) P =0.641
1408
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Additionally, frequency distribution of
infection in different age groups was as as
shown in table (3). The age groups
represented by those falling between (5-

14) and those between (15 -45) years
showed significantly higher infection rates
than others (p-value < 0.05).

Table 3. The percentage of infected patients with typhoid fever in different age groups:

Age group (years) Number (+)/ % X, (P)
Below 1 16 (4.14%)
1-4 43 (11.50%)
5-14 107 (28.21%) X, (df, 4) = 10.653
15-45 176 (46.58%) P =0.031
Above 45 37 (9.70%)
Total 379 (100%)

Regarding seasonal variations, the highest
infection rates were recorded during

months of summer and autumn peaking in
June recording 19.22% from the annual
infection rates, while the lowest rate was

recorded in February (1.81%) as shown in
figure (1). These data indicated a
significant difference in term of frequency
of the infection in different months of the
year with p-value <0.01.
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Figure 1. The number of infected patients with typhoid fever distributed according to months

Discussion

The study data regarding the factors that
affect the incidence of typhoid fever are
consistent with many researchers. Here,
the peak incidence was shown to be in
june (with high temperature) and this is

1409

consistent with the suggestion that the
variation in incidence may in part be
related to high temperature D,
Tempratureis an important factor aids in
the severity and frequency of typhoid
fever, via favoring the growth of
Salmonella during transfers and food
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conservation.Another important factor that
could regulate incidence of typhoid fever
isstress factor that plays a significant role
in the events of this disease™.To address
this concern, the peakincidenceof the
disease in theage groups (15-45 years) and
secondly (5-14 years) may be explained, in
part, by the more stress beard by these
ages.The results of the current study was
comparable with the results of a study by
Sobhani et al., (2004) where the infection
rates in both age groups are close®.The
percentage of infection in this study for the
age group (less than one year) was
(4.14%), attributable risk to  this
percentage is high compared with a
previous study in Karbala: (2.3%)™. This
increase may be attributable to the
increased use of bottle-feeding over breast
feeding with its draw backs including
lower immunity and risk of cross
contamination during milk preparation and
others. The incidence of typhoid in the age
group(1-4 years old) was shown to be
(11.5%) and this may be contributed to the
possible risk of contamination due to poor
child's or parents' hygiene. It has been
suggested that the true incidence among
very young children and infants is thought
to be higher than the expected one. This
may be explained by the fact that the
presentations in these age groups may be
atypical, ranging from a mild febrile
illness to severe convulsions, and the S
typhi infection may go unrecognized. This
may contribute to conflicting reports in the
literature that this group has either a very
high or a very low rate of morbidity and
mortality ®. The study data are
inconsistent with previous finding that the
age range considered to be at greatest risk
was 5-25 years ®. However this has been
questioned in a study from a private
laboratory in Bangladesh, which found
that the 57% of S. typhi isolates were in
children less than 5 years of age and 27%
less than 2 years ”. Furthermore, other
study found that the incidence is highest in
children and young adults between 5 and
19 years old.*®. This fact may have

1410

significant implications on vaccination
policies and these age-variations could be
contributed to  geographical and/or
environmental conditions in addition to
factors related to technical and statistical
bias. The incidence in the age group (>45
years) was (9.7%) and we can attribute
typhoid infection in this age group to the
fact that there is generally limited immune
response against the invading pathogen.
Gender variation was shown to be non
significant and our results are comparable
to a previous study in USA which recorded
that fifty-four percent of typhoid fever
cases reported between 1999 and 2006
involved males, the rest being females®?.
Regarding the level of education, it was
shown here that it has non significant
effect on the disease occurance. However,
this finding is inconsistent with two
hospital based case-control studies from
Vietnam which found that risk of infection
was related to lack of education beside
recent contact with an infected person, and
drinking untreated water®%2),
Blood cultures are the standard method of
diagnosing typhoid fever, being positive in
60% to 80% of cases ©®. However, some
researchers have stated that bone marrow
is the most sensitive source (80-95%) and
positive blood cultures (60-80%) are
facilitated by increasing the volume
sampled®.The results of the current
methods used in bacteriologic isolation
have been close with the results of some
studies including the study of Sharma et
al., (2003) where the blood -culture
positivity was (49.2%); and in Nepal, the
study of Jog et al., (2008) blood culture
was positive in (52.6%)of the total
clinically ~ suspected patients®®29.
Nevertheless, these data are incompatible
with the study of Parry et al., (2002)® and
the reasons could be attributed to the
variance and the differences in samples’
size examined, in the diagnostic methods
used and also may be caused by the
difference(s)in the type and/or method of
using culture media in addition to variable
laboratory conditions.
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Conclusion

According to the study data, it is
concluded that clinical suspicion alone is
not enough to diagnose typhoid fever,
because only about half the clinically
suspected cases of typhoid fever gave
positive blood culture results for the
causative pathogen, Salmonella typhi.
Also, it was shown that there is no
significant effect of gender and education
standard on rate of infection with typhoid
fever (p value > 0.05). However, seasonal
variation significantly affect it with highest
infection rates during summer and autumn
peaking in June; and that lowest rates were
recorded in February. In addition, the
effect of patients' age significantly affects
the rate of infection with peak rates
affecting those aging (15-45) yrs. And
second most affected age group was (5-14)
yrs., while the lowest rate was in young
infants below one year old (p-value <
0.01).

Recommendation

Further studies with larger sample size and
involving larger geographical areas are
recommended to predict the exact
prevalence and incidence rates of typhoid
fever in Irag. More advanced future studies
are recommended to evaluate the routine
serologic test (Widal test) by comparison
to blood culture and/or molecular
technique such as PCR to determine the
exact diagnostic value regarding the
sensitivity and specificity rates of such
serologic test.
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