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Background: As physicians in a referral hospital, we observed the association between

history of enteric fever and somatic disorders associated with low mood. At the Al-Hussein

University Hospital, Cairo and the National Liver Institute Hospital, Menoufia, we receive

patients from all over Egypt, including rural areas where enteric fever is endemic.

Aim: Here in, 60 Egyptian patients referred to us for evaluation of different somatic

disorders are reported.

Methods: After extensive evaluations, the patients’ symptoms were function-related. Also,

their typhoid carrier states were documented, and the severity of depression using Hamilton-

D (HAM-D) questionnaire was evaluated and recorded. All patients were treated with

ceftriaxone, 2 gm, IV, daily for 15 days. The clinical evaluation and Hamilton score were

reassessed at the end of the treatment and 6 weeks thereafter. The patients did not receive any

anti-depressant nor anti-anxiety treatment during their course. Typhoid carrier was defined by

documenting the history of typhoid fever that was diagnosed by culturing the Salmonella

species, and not by serology, isolated from stool culture along with febrile condition, plus the

absence of fever in the past 3 weeks. The Widal test was not accepted as a criterion for

enrollment.

Results: Patients showed clinically significant improvement in the somatic complaints, and

their HAM-D score immediately post-treatment that was consolidated for 6 weeks post-

treatment completion.

Conclusion: In this study, the typhoid carrier was associated with the psychosomatic

depression that improved by antibiotic therapy.
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Introduction
Typhoid fever is a major health problem, with about 21 million new cases infected

by Salmonella typhi (S. typhi) each year.1 In southeast Asia and sub-Saharan

Africa, the effect of typhoid fever resulting in mortality is comparable to that of

prostate and breast cancers and leukemia in Western societies.2 In addition, the

mortality from typhoid fever has increased by 39% between 1990 and 2010, with

approximately 190,000 deaths annually.2 Approximately, 2–5% of patients with

typhoid fever turn into chronic carriers,3 who are asymptomatic but continue to

excrete the organism for an ill-defined, prolonged period and act as reservoirs for
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the organism.4 Low mood and depression are associated

with considerable morbidity and mortality5 and will repre-

sent the second leading cause of disability worldwide by

2020, only after ischemic heart disease.6

Chronic inflammatory disorders are associated with

depression.7–10 Abundant levels of inflammatory cyto-

kines, such as interleukin-1 (IL-1), interleukin-6 (IL-6),

and interferon gamma (IFN-γ), are associated with major

depressive disorders.11 The elevated level of serum C-

reactive protein (CRP) is associated with an increased

risk of major depressive disorder.12 Strikingly, the associa-

tion between inflammatory cytokines and depression is

attributed to hepatitis C patients, treated with IFN-α, an
inflammatory cytokine. It has been reported that up to 50%

of patients treated with interferon-α developed clinically

significant depression.13,14 This inflammatory model of

depression provides a putative link between infection and

depression. The association between typhoid fever and

neuropsychiatric illness is documented in previous

studies.15–17 Through increasing inflammatory cytokines,

typhoid vaccine was associated with significant short-term

depression together with increased activity within the ante-

rior cingulate cortex.18,19 The current report is based

mainly on our clinical observations as physicians in the

referral hospital in the endemic country of Egypt.

Patients and methods
Study design and selection of patients
This was a multicenter prospective observational study on

a cohort of 60 patients, aged 19–63 years, treated at Al-

Hussein University Hospital, Cairo, Egypt and the

National Liver Institute Hospital, Menoufia, Egypt from

May 2015 to November 2017. The patients were referred

to us for the evaluation of different somatic complaints.

All patients were Egyptiansfrom rural areas who presented

a combination of different somatic complaints. The study

was conducted in accordance with the Good Clinical

Practice guidelines and Declaration of Helsinki after

obtaining approval of the local Ethics Committee and the

Institutional Review Board National Liver Institute (IRB

number 00003477), Menoufia University. An informed,

written consent was obtained from all patients prior to

enrollment. Baseline comorbidities such as the presence

of diabetes mellitus, hypertension, chronic obstructive pul-

monary disease, and history of smoking were recorded.

Table 1 shows the frequency of somatic complaints at

presentation and 6 weeks after the end of the treatment.

Patient data such as age, gender, residence, education,

job position, past medical history (including any liver

disease), current symptoms (including those related to

typhoid carriers), and other risk factors were collected

through a written questionnaire adapted from the

“Exposure Prevention Information Network” (EPIN;

http://www.healthsystem.virginia.edu/internet/epinet).

Exclusion criteria
Key exclusion criteria for the enrolled patients were family

history of any psychiatric illness and drug history(patients

taking any psychotropic medications, including steroids

(except for inhaled steroid), anti-depressant, anxiolytics,

or interferon therapy).Also, patients with hypothyroidism,

hypopituitarism, Cushing syndrome or hypercortisolism,

chronic kidney disease, liver cell failure, heart failure,

and respiratory failure, presence of active infections, or

malignancies were excluded. Pregnant women were also

excluded from our study.

Clinical and investigational workup for

the exclusion of organic diseases
A complete history of the patients was recorded. A thor-

ough clinical examination, supplemented by the targeted

laboratory, radiological, and endoscopic assessment was

performed. The laboratory investigations included com-

plete blood count using Sysmex XT-1800i automated

hematology analyzer (Sysmex, Japan), evaluation of liver

functions, renal functions, blood sugar, CRP using Cobas

e501 Auto analyzer (Roche, Germany), and thyroid func-

tions using Cobas e601 Autoanalyzer (Roche). In addition,

thelevels of anti-nuclear antibodies (Algeria automated

analyzer), calcium (Ca), and electrolytes were determined

using AU480 chemistry analyzer(Beckman Coulter

Diagnostics).Erythrocyte sedimentation rate (ESR), serum

protein electrophoresis (Minilite fully automated electro-

phoresis analyzer, Italy), abdominal ultrasound, chest

X-ray, echocardiography, resting and stress electrocardio-

graphy, computed tomography of abdomen and pelvis, and

upper and lower gastrointestinal endoscopy were also car-

ried out. Clinical evaluation was routinely carried out at

the relevant specialized clinics at Al-Hussein University

Hospital, Cairo, Egypt and the National Liver Institute

Hospital, Menoufia, Egypt; the evaluating physicians

were not aware of the ongoing study. Only after exclusion

of the organic causes, the patients were enrolled. The

medical records of the patients were reviewed, the basic
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laboratory and radiological data were extracted, and the

positive clinical findings were recorded. Bacterial isolates

from stool cultures were identified using the API 20E

system (bioMérieux, Marcy l’Etoile, France).

Case definition for typhoid carrier
Typhoid carrier was defined as follows:

● No history of fever in the past 3 weeks and body

temperature was documented to be <37.5 °C for

>48 h without antipyretics after inpatient admission.
● The history of enteric fever, diagnosed by appropriate

culturing from blood, urine, stool, or bone marrow, was

documented by reviewing the patients’medical records.
● At least one occasion of isolation of S.typhi or

Salmonella para-typhi A, B, or C from the stool of

patients without fever.
● Throughout this study, we did not differentiate

between the carriers of S.typhi or Salmonella para-

typhi A, B, or C and were referred to as typhoid

carriers.
● All patients fulfilled the above criteria.

Case identification of depression
The patients were evaluated using the standard clinical

interview that was conducted by an expert physician

under standard conditions of doctor-patient relationships.

The Hamilton Rating Scale for Depression (HAM-D)20 is

a well-validated questionnaire designed for assessing

depression in adults. It is also used to assess the severity

of depression, mood, guilty sensation, anxiety, weight loss,

agitation, insomnia, somatic symptoms, and suicidal idea-

tion. The assessment is based on 17 items, and each item is

scored on 3 or 5 points and interpreted as follows:

● 0–7= Normal
● 8–13= Mild Depression
● 14–18= Moderate Depression
● 19–22= Severe Depression
● >23= Very severe depression

The score was recorded three times for every patient: on

the first assessment, at the end of antibiotics, and 6 weeks

after completion of the antibiotics course.

Treatment and follow-up
After enrollment, all patients were treated empirically with

intravenous ceftriaxone, 2 g every 24 h, for 14 days. No

Table 1 Basic, clinical, laboratory, radiological and microbiologi-

cal data

Characteristics. Cases, number, (%).

Sex.

Male. 32, (53%)

Female. 28, (47%)

Age, years, median (range) 47 (19–63)

Rural destinations. 60 (100%)

Chronic diseases.

No 40 (66%)

Diabetes Mellitus 12 (20%)

HTN 16 (26%)

Asthma 4 (6%)

Smoking.

Yes 24 (40%)

No 36 (60%)

Positive examination findings at

presentations, at 6th week point

Pallor 48 (80%), 12 (20%)

White coated tongue 48 (80%), 8 (13%)

Right iliac fossa tenderness by deep

palpations

52 (86%), 4 (6%)

Imaging finding at presentations, at

6th week point

Splenomegaly 32 (53%), 16 (26%)

12–15 cm 0 (0%), 0 (0%)

>15 cm 24 (40%), 24 (40%)

Hepatomegaly 48 (80%), 48 (80%)

Thick wall gall bladder 12 (20%), 12 (20%)

Gall bladder stone

Laboratory finding

Leukocytes (×103/μL), mean, (SD) 6.9 (3.6)

Hemoglobin (gm/dl), mean, (SD) 12.4 (1)

Platelets (×103/μL), mean, (SD) 329.1 (159)

ALT (IU/L), mean, (SD) 46 (19.5)

AST (IU/L), mean, (SD) 42.5 (14.1)

Creatinine (mg/dl), mean (SD) 1.1 (0.2)

CRP (mg/L), mean (SD) 4 (1.3)

ESR (ml/hr.), mean (SD) 16.1 (8.6)

Widal test positivity cutoff 1/160 13 (86%)

Bacteria isolated from stool culture

S. Typhi 40 (66%)

S. para-typhi A 20 (33%)

S. para-typhi B/C 0 (0%)

Time since the diagnosis of typhoid

fever

Chronic >1 year. 20 (33%)

Temporarily 3 months-1 year. 32 (53%)

Convalescent 3 weeks-3 months. 4 (6%)
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psychotropic drugs were administered, and only ceftriax-

one was given. This protocol was adopted for all patients

due to the high prevalence of ciprofloxacin-resistant

strains in Egypt (based on our clinical experiences).

Documenting the recovery of carrier

states
We documented clearance of the carrier state based on the

culture-negative in 3 consecutive stool samples taken

1 month after the completion of the antibiotic course.

Statistical analyses
The data collected were tabulated and analyzed using the

Statistical Package for the Social Sciences (SPSS) pro-

gram, version 23. Numerical data are expressed as

mean ± standard deviation, while categorical data are

expressed as percentages. The Kolmogorov–Smirnov test

was used to assess the normality of numerical data.

Differences between two groups were compared using

the χ2 test or Fisher’s exact test for categorical variables,

and the Student’s t-test was utilized for continuous vari-

ables. Two paired t-test was applied to determine the mean

differences and the significance of the HAM-D scale at

different points of assessment. P-values <0.05 were con-

sidered to indicate significant difference, and P-value of

<0.01 was considered as a highly significant difference.

Results
Baseline characteristics of the cases
Typhoid carrier status was diagnosed in 60 patients, con-

sisting of 32 males (53%) and 28 females (47%). The

median age of the cohort was 47, and the age range was

19–63 years. All patients were Egyptians and referred to

us from the rural/village area. Of these, 40 patients (66%)

did not complain of any chronic diseases, while 12 (20%)

had diabetes mellitus, 16 (26%) had hypertension, and 4

(6%) were suffering from bronchial asthma; the conditions

of these patients were well-controlled by therapy.

Regarding smoking, 24 patients were smokers (40%),

while 60% were nonsmokers.

Clinical examination, laboratory findings,

and imaging findings
The mean leukocyte count was 6.9±3.6 (×103/μL), the

mean hemoglobin concentration was 12.4±1 gm/dL, and

the mean platelet count was 329.1±159 (×103/μL). The
mean ALT was 46±19.5 (IU/mL), the mean AST was

42.5±14.1 (IU/mL), the mean serum creatinine was

1.1±0.2, the mean CRP level was 4±1.3 mg/L, and the

mean ESR was 16.1±8.6 mL/h. Widal test was positive in

52 patients (86%). A cut-off value of 1/160 for either “O”

or “H” antigen was positive Widal test.

Pallor and white-coated tongue (Figure 1) was detected

in 48 patients (80%), right iliac fossa tenderness by deep

palpation using more than average pressure by overlapping

hands was present in 52 (86%), mild splenomegaly (12–

15 cm) in 32 (53%), hepatomegaly in 24 (40%), thick wall

gallbladder in 48 (80%), and calculary gallbladder in 12

(20%). Repeated assessment at 6th week post-antibiotic

completion showed pallor in 12 patients (20%), white-

coated tongue (Figure 1) in 8 (13%), right iliac fossa

tenderness in 4 (6%), mild splenomegaly in 16 (26%),

hepatomegaly in 24 (40%), thick wall gall bladder in 48

(80%), and calculary gall bladder in 12 (20%).

Figure 1 White coated tongue.
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Bacterial isolates
This was the most time-consuming factor in the current

study as the excretion of Salmonella in typhoid carriers is

intermittent, and thus, the possibility of detecting it from

one sample is considerably low. This phenomenon limits

the number of patients enrolled and prolongs the study

time to >2 years. However, in routine practice, we relied

on the clinical assessment supplemented by Widal test to

initiate the antibiotic treatment, even in stool culture-nega-

tive patients. S.a typhi was isolated from 10 patients (66%)

and Salmonella para-typhi A from 5 patients (33%). No

isolate for para-typhi B/C was found.

Duration of carriage
We did not classify our patients based on the carriage time

(see discussion section); however, the current cohort com-

prised 20 patients (33%) with chronic carriage >1 year, 32

patients (53%) with chronic carriage, 3 months–1 year,

and 1 patient (6%)with convalescence, 3 weeks–3 months.

Table 1 shows the baseline, clinical, laboratory, radiologi-

cal, and microbiological data.

Presenting somatic complaints
Table 2 shows the frequency of somatic complaints at

presentation and 6th week post-antibiotic completion.

The changes in the presenting somatic complaints were

statistically significant (P<0.01). Furthermore, fatigue and

myalgia were present in 60 (100%) patients, anorexia in 48

(80%), dyspepsia in 44 (73%), changes in bowel habits in

52 (86%), myalgia in 28 (46%), atypical chest pain in 16

(26%), palpitations in 36 (60%), dyspnea in 32 (53%),

urination frequency in 24 (40%), erectile dysfunction in

18/32 males (50%), and menstrual disruption in 12/28

females (42%). At the 6th week, these figures and percen-

tages were 4 (6%), 12 (20%), 16 (26%), 28 (46%), 24

(40%), 0 (0%), 0 (0%), 4 (6%), 8 (13%), 4 (6%), 12

(20%), 4 (6%), and un-applicable, respectively. The un-

applicability indicates that we re-evaluated the patients

after 6 weeks, which was an extremely short time point

for assessing menstruation.

HAM-D scale changes with antibiotic

treatment
Figure 2 shows the classification of depression based on

the HAM-D scale at presentation, 2 weeks, and 6 week

time points. At presentation, all patients exhibited severe

depression, while at the end of antibiotic treatment, only 4

patients (7%) continued to have severe depression, 32

patients (53%) had moderate depression, and 24 patients

(40%) showed mild depression. By the 6th week post-

treatment completion, none of the patients had severe

depression, 20 patients (33%) showed moderate depres-

sion, 24 patients (40%) exhibited mild depression, and 16

patients (27%) were normal. Table 3 and Figure 3 showed

the changes in the means of HAM-D scale with treatment

which indicated statistically significant differences in the

mean of HAM-D scale at the 3 points of evaluations;

P<0.01 for each pair.

Discussion
Typhoid fever is associated with depression as reported

previously.15–17

To the best of our knowledge, this is the first report

about the association between typhoid carriage and low

mood. HAM-D has been proven to be useful in determin-

ing a patient’s level of depression before, during, and after

treatment. It should be administered by a clinician experi-

enced in working with psychiatric patients with 86.4%

sensitivity and 92.2% specificity.21

The current study showed that all cases with typhoid

carrier states presented severe depression. Based on the

HAM-D scale, statistically significant improvement was

observed in their depression scale, solely after antibiotic

treatment. The improvement in the depression scale was

evident immediately after the completion of antibiotic

courses and consolidated at the 6th-week post-antibiotic

completion. Also, the improvement in the presenting

somatic complaints was statistically significant (Table 2).

Table 2 Frequency of somatic complaints at presentation and

6 weeks post-treatment

Symptoms Before At 6th week

point

P-value

Fatigue 60 (100%) 4 (6%) <0.001*

Headache 60 (100%) 12 (20%) <0.001*

Anorexia 48 (80%) 16 (26%) <0.001*

Change in bowel habits 52 (86%) 28 (46%) <0.001*

Dyspepsia 44 (73%) 24 (40%) <0.001*

Myalgia 28 (46%) 0 (0%) <0.001*

Atypical chest pain 16 (26%) 4 (6%) <0.001*

Palpitations 36 (60%) 8 (13%) <0.001*

Dyspnea 32 (53%) 4 (6%) <0.001*

Urinary frequency/

dysuria

24(40%) 12 (20%) <0.001*

Erectile dysfunctions 16 (50%) 4 (6%) <0.01*

Menstrual disturbances 12 (20%) un/applicable

Notes: P-value <0.01* is considered as statistically highly significant.
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These findings were inconsistent with most of the pre-

vious reports, which acknowledged that the majority of

typhoid carriers in endemic areas are asymptomatic and up

to 25% of them do not have any history of typhoid

fever.22,23

Previous studies dealing with typhoid carrier have

attempted to separate the convalescent, temporary, and

chronic carriers. Convalescent carriers excrete the bacteria

from the feces from 3 weeks to 3 months post-infection,

temporary excretion between 3 and 12 months, and

chronic >1 year.23 This separation is mainly for epidemio-

logical interest; however, this distinction might not be of

clinical interest in terms of depression as all the categories

in the current study presented and responded similarly.

We did not include Widal test in our criteria for enroll-

ment because of its unreliability and non-validity; how-

ever, it still represents a critical clinical tool in the

diagnosis of acute typhoid fever in developing countries,

such as Egypt.24 If this test was included, the number of

cases reported in this study would be multiplied many-fold

because it is widely used in the diagnosis of typhoid fever

in our country. We found many patients with a clinical

history of typhoid fever, yet their diagnosis was based only

on the positivity of the Widal test without confirmation by

bacterial culture. Also, many patients presented a clear

history of typhoid fever that was diagnosed by culturing,

yet we failed to find Salmonella in stool culture at the time

of enrollment, which failed to prove their carrier states.

These patients were excluded from reporting; however, we

treated them in the same manner, and they responded

similarly.
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Figure 2 Changes in depression severity during study time.

Notes: Blue colour: before treatment, Pink colour: end of treatment, Green colour: 6 weeks after treatment.

Table 3 Changes in HAM-D scale with treatment

Minimum Maximum Mean Std. Deviation Paired Samples t-

test

P-value

t df

HAM-D before treatment 18.00 23.00 20.8000 1.61245 7.267 14 <0.001*

HAM-D at end of treatment 10.00 21.00 14.2667 3.08143 8.119 14 <0.001**

HAM-D at 6th week post treatment completion 5.00 18.00 11.2000 4.00357 4.258 14 <0.001***

Notes: *For comparing HAM-D before treatment and at the end of treatment, **For comparing HAM-D before treatment and at the end of treatment, ***For comparing

HAM-D at the end of treatment and at 6th week post treatment completion.
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Figure 3 Box plots demonstrating changes in HAM-D scale in patients during

evaluation points.
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Many typhoid carriers are excretory of S. typhi;25 how-

ever, the bacteria isolated in our series was alsoS. typhi in

40 patients (66%) and para-typhi-A in 20 patients (33%).

S. para-typhi was also isolated from the gall bladder of

Nepali patients.26

Abnormal gallbladder with thick wall in imaging was

prevalent in 48 (80%) and calculi gallbladder in 12 (20%)

patients. This was consistent with previous reports.27–29

The highly specific characteristic for acute enteric

fever was white-coated tongue as demonstrated by Haq

et al.30 In the current study, this phenomenon was found in

80% of patients despite being a febrile.

Furthermore, right iliac fossa tenderness by deep pal-

pation using more than average pressure by overlapping

hands was found in 52 (86%) patients. The tenderness

elicited was not associated with any peritoneal irritation

signs. Thus, ileum could be incriminated as a site for the

carriage, which results in local inflammation and tender-

ness. Similarly, mild splenomegaly (12–15 cm) was pre-

sented in 53% of the patients, best explained by the local

chronic inflammation in the terminal ileum. Right iliac

fossa tenderness and mesenteric adenitis or appendicitis

are known to be a presenting feature of enteric fever.31–34

Depression is a heterogeneous disorder with multiple

psychosocial, immunological, infectious, and biological

risk factors. The role of inflammation in depression has

been extensively studied over the past decades. Peripheral

blood and cerebrospinal fluid of patients with major depres-

sive illness was found to have an increased expression of

inflammatory cytokines, their receptors, acute phase reac-

tants, and soluble cell adhesion molecules.10,35,36

Accumulating evidence from a meta-analysis confirmed

the association of peripheral blood level of IL-1β, IL-6,
TNF, and CRP with depression.10 Polymorphisms in the

genes of the inflammatory cytokines, IL-1β, TNF, and

CRP was associated with depression and its response to

treatment.37 Patients treated with the inflammatory cyto-

kine, IFN-α, developed clinically significant depression.13,14

Similarly, patients with rheumatoid arthritis, psoriasis, and

cancer, treated with anti-TNF, showed improvement in their

depression symptoms.38–40 Patients responded to anti-TNF

with improvement in the severity of depression with treat-

ment-resistant depression along with high levels of inflam-

matory markers.41 Also, uncontrolled inflammation has

been associated with poor response to anti-depressants.42–44

The strong selective pressure by microbial exposure

promoted the selection of pro-inflammatory alleles, asso-

ciated with the initiation of depressive behaviors. The

model explained the association between inflammation

and depression as the “pathogen host defense theory.”The

negative depressive behaviors, the social avoidance, and

anhedonia characteristic of depression are not considered

as bystander effects, rather a protective effect is exerted

through shunting energy sources towards combating

infections.42,45

Many infectious agents have been suspected as risk

factors for depression, including hepatitis C virus, enter-

ovirus, herpes simplex 1, Epstein-Barr virus, human

immunodeficiency virus, varicella-zoster virus, human

T-cell lymphotropic virus, Borna disease virus, brucellosis,

and Chlamydophila trachomatis.46–52 A recent study from

Egypt reported that patients treated for chronic hepatitis C

decompensated liver cirrhosis using new direct-acting anti-

viral drugs, which in turn, showed an improvement in liver

tests and health-related quality of life. However, longer

duration of follow-up for decompensation events are

essential.53

We showed that all 60 patients with documented

typhoid carrier states were suffering from low mood asso-

ciated with somatic complaints, which improved after

documenting the clearance of carrier states. Recently, the

typhoid vaccine was used in experimental models for the

induction of inflammatory states associated with low

mood.18,19,54 This evolving association between a single

0.5 mL subcutaneous polysaccharide antigen typhoid vac-

cine only proposes strong criticisms in the asymptomatic

model of Salmonella carriers when the subjects excrete

Salmonella intermittently for a prolonged ill-defined per-

iod. Herein, we criticize this asymptomatic model.

One can look to our results as a support for the grow-

ing theory of approaching depression - “the leaky gut

hypothesis.” This hypothesis assumes that the infection

of intestinal epithelium by Gram-negative bacteria makes

the intestinal epithelium leaky to inflammatory cytokines

that translocate to the systemic circulation and are pre-

sumed to play a pathogenic role in depression. Supporting

this finding, an elevated serum IgM and IgA was observed

against lipopolysaccharides of the Gram-negative entero-

bacteria in depressed patients.55,56

Similarly, the leaky gut was implicated in the patho-

genesis and clinical severity of schizophrenia, which might

be mediated by inflammatory cytokines.57–59

Thus, we postulated that the intermittent excretion of

Salmonellaby typhoid carrier patients result in local intest-

inal inflammatory reactions that damage the epithelium,

allowing the inflammatory cytokines to translocate.
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Moreover, these inflammatory cytokines result in depres-

sion. However, we did not measure the inflammatory

cytokines in the current study, and this was a limiting

factor in our findings. Thus, we recommend additional

studies measuring the inflammatory cytokines in typhoid

carriers that correlate with low mood before and after

clearance of the carrier states.

Instead of the traditional asymptomatic view for

typhoid carrier, we present “the chronic infection

model”; the patients are chronically infected, yet an a

febrile and chronic infection is reflected as “psycho-

somatic depression.”

Nevertheless, the present study has other limitations,

such as the small number of patients and the short duration

of follow-up. Thus, further studies using a large number of

patients and prolonged follow-up durations are imperative.

The current results are inconsistent with the conven-

tional view for typhoid carriers as asymptomatic popula-

tions. Although this theory might not alter dramatically

based on 60 patients, we encourage physicians in endemic

countries to report similar associations.

Finally, we found that diagnosis of Salmonella carriers

is difficult due to the intermittent nature of excretions,

especially in developing countries where the accessibility

for accurate stool cultures is restrained, and the unrelia-

bility of Widal test. Therefore, the development of addi-

tional tests is encouraged for the detection of Salmonella

carriers.
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