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ABSTRACT

Objectives: We sought to describe the epidemiological and clinical features of typhoid
fever in Qatar. Methods: We conducted a retrospective study of adult patients treated
for typhoid fever at Hamad General Hospital and Alkhor Hospital between 2005 and
2012. Results: The mean age of the 354 patients enrolled in the study was 28.4+9.3
years; 296 (83.6%) were males. There were 42,48, 39, 44, 46,47, 52, and 36 cases of adults
with typhoid fever in 2005, 2006, 2007, 2008, 2009, 2010, 2011, and 2012, respectively.
Overall, 343 (96.9%) patients had a history of travel to endemic areas. Among them,
93.0% acquired typhoid fever in the Indian subcontinent. Fever was observed in all cases,
and the other predominant symptoms were abdominal pain (38.1%), diarrhea (35.6%),
and headache (33.1%). Salmonella typhi, showed high resistance to ciprofloxacin
(n=163;46.0%), and low resistance to ceftriaxone (n = 2; 0.6%). Four patients developed
intestinal perforation, which was surgically repaired in two cases. Two patients (0.6%)
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died. Conclusions: Typhoid fever was frequent among immigrants to endemic areas.
Travelers returning from endemic areas with suspected typhoid fever should be treated
empirically with third-generation cephalosporin after obtaining appropriate cultures.
Moreover, preventive measurements such as education on food and water hygiene, and
effective vaccination of travelers should be practiced widely among travelers to endemic

areas to reduce morbidity and mortality.

yphoid fever is a systemic disease

caused by Salmonella typhi. It remains

an important public health problem in

developing countries as it is linked to
poor hygiene such as inadequate sewage disposal
and flooding, and a lack of clean drinking water."*
Typhoid fever is endemic in Southeast and Far East
Asia, the Indian subcontinent, the Middle East,
Africa, and Central and South America with a high
impact on toddlers and young children.** Patients
usually present with a gradual onset of sustained
fever, headache, nausea, loss of appetite, and
constipation or sometimes diarrhea. The symptoms
are usually not specific and clinically non-
distinguishable from other febrile illness. However,
clinical severity varies, and severe cases can lead to
severe complications or death. According to World
Health Organization reports, approximately 21

million cases and 222 000 typhoid-related deaths
occur annually worldwide.?

In Qatar, no epidemiologic data on typhoid fever
have been available. We conducted this study to
describe the epidemiological and clinical features of
typhoid fever in Qatar and to determine Salmonella
typhi antimicrobial susceptibility models as well as
the outcome of typhoid fever treatment.

METHODS
We conducted a retrospective case series including
all adult patients (> 15 years) diagnosed with
typhoid fever who received treatment at Hamad
General Hospital (HGH) and Alkhor Hospital,
Qatar, between January 2005 and December
2012. HGH is a 603-bed tertiary care center that
covers all specialties except hematology-oncology,
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cardiology, and obstetrics. Alkhor Hospital is
a 115-bed general hospital providing healthcare
services to the population in the northern region
of Qatar. Both hospitals have been accredited
by the Joint Commission International and
Accreditation Council for Graduate Medical
Education-International.

A case was defined as symptoms compatible
with typhoid fever and culture from blood (Bactec
FX, BD BACTEC system, Franklin Lakes, NJ,
USA), sterile site, or a stool sample yielding
Salmonella typhi. Identification and antimicrobial
susceptibility testing of organisms were performed
using the Phoenix system (NMIC/ID-5 panel; BD
Biosciences, Heidelberg, Germany) according to
the manufacturer’s recommendations in the HGH
microbiology laboratory. Serovar confirmation was
done by serological agglutination using Salmonella
poly- and monovalent antisera (Denka Seiken Co.,
Ltd. Tokyo, Japan).

All cases were identified from the microbiology
and infection control team records at HGH. This
was followed by a retrospective chart review. Data
retrieved for analysis included patient demographics,
clinical characteristics, travel history, laboratory
results, treatment, and outcome. The primary
outcome was in-hospital mortality.

This study was approved by the medical research
committee at Hamad Medical Corporation. A
waiver of informed consent was obtained from the
research committee as the study only involved review
of medical records.

The data were analyzed using SPSS Statistics
(IBM Corp. Released 2012. IBM SPSS Statistics for
Windows, Version 21.0. Armonk, NY: IBM Corp.)
using simple descriptive statistics.

RESULTS
Of the 354 patients enrolled in this study, 296
(83.6%) were males. Patients had a mean age of
28.419.3 years (range = 13-85 years). There were
42, 48, 39, 44, 46, 47, 52, and 36 cases of typhoid
fever in 2005, 2006, 2007, 2008, 2009, 2010, 2011,
and 2012, respectively. Overall, 343 (96.9%) patients
had a history of travel to endemic areas. Among
them, 93.0% acquired typhoid fever in the Indian
subcontinent (India, Nepal, Bangladesh, Pakistan,
and Sri Lanka). Table 1 describes the demographic

data of all involved patients. There was a month-

Table 1: Demographic and clinical data of the 354
patients involved in this study.

Variables n (%)
Age, mean + SD (range), years 284 +9.3(13-85)
Gender
Male 296 (83.6)
Female 58 (16.4)
Nationality
Indian 123 (34.7)
Nepalese 103 (29.1)
Bangladeshi 48 (13.6)
Pakistani 39 (11.0)
Qatari 12 (3.4)
Filipino 8(23)
Sri Lankan 4(1.1)
Indonesian 4(1.1)
Other 13 (3.7)
Countries visited before illness onset 343 (96.9)
India 126 (35.6)
Nepal 102 (28.8)
Bangladesh 48 (13.6)
Pakistan 39 (11.0)
Philippines 8(2.3)
Sri Lanka 4(1.1)
Indonesia 4(1.1)
Vietnam 2(0.6)
Egypr 2(0.6)
Syria 1(0.3)
Yemen 1(0.3)
Iran 1(0.3)
Iraq 1(0.3)
Burma 1(0.3)
Korea 1(0.3)
Lebanon 1(0.3)
Morocco 1(0.3)

8.4 +4.6(2-31)

Duration of illness before
presentation, mean * SD (range), days

Underlying discase
DM 9
HTN 8
CKD 3
CAD 1
HEV 4
HBV 1
CLD 2
Pregnancy 3(0.
SD: standard deviation; DM: diabetes mellitus; HTN: hypertension; CKD:

chronic kidney disease; CAD: coronary artery disease; HEV: hepatitis E virus;
HBV: hepatitis B virus; CLD: chronic liver disease.
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to-month variety in infection occurrence. Peaks
occurred between August and November [Figure 1].
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Figure 1: Month-to-month variation in typhoid
fever infection between 2005 and 2012.

Table 1 describes the clinical characteristics of
all patients such as underlying disease and duration
of illness. Common underlying conditions were
diabetes and hypertension. The mean duration
of symptoms before the presentation of typhoid
fever was 8.4+4.6 days (range = 2-31 days). All
patients reported fever, and the other predominant
symptoms were abdominal pain (38.1%), diarrhea
(35.6%), and headache (33.1%) [Table 2]. White
blood cell count ranged between 1000-17000/pL
(mean 6270.0+£2600.0). Leucopenia was found in
59 (16.7%) cases, and elevated serum transaminases
were observed in 204 (57.6%) cases. The erythrocyte
sedimentation rate was available in 175 cases with
first-hour values between 2—-129 mm/hour (mean
34.8424.4 mm/hour), while C-reactive protein
was available in 67 cases with values between 12—
328 mg/L (mean 94.3+73.6 mg/L). Detection of
Salmonella typhiwas most frequent in blood culture
(99.7%) followed by stool culture (7.9%) [ Table 2].

All patients received antibiotics. The mean
duration of treatment was 12.8+3.0 days (range =
4-33 days). Ceftriaxone was given to 248 patients
and ciprofloxacin to 51 patients. Two hundred and
fifty (70.6%) patients were hospitalized for a mean
duration of 13.8+4.8 days (range = 4-33 days). Many
complications were reported in this study including
pneumonia, acalculous cholecystitis, pancreatitis,
and rhabdomyolysis. Four patients developed
intestinal perforation, which was surgically repaired
in two cases. Two patients (0.6%) died, one Qatari
and one Bangladeshi. Table 2 describes the clinical

Table 2: Clinical characteristics, treatment, and
outcome of the 354 patients involved in this study.

Variables n (%)
Clinical presentation
Fever 354 (100)
Abdominal pain 135 (38.1)
Diarrhea 126 (35.6)
Headache 117 (33.1)
Anorexia 69 (19.5)
Nausea and vomiting 66 (18.6)
Cough 49 (13.8)
Sore throat 36 (10.2)
Weakness/articular pain 23 (6.5)
Mental changes 4(1.1)
Jaundice 4(1.1)
Rectal bleeding 2(0.6)
Splenomegaly 49 (13.8)
Hepatomegaly 13 (3.7)
Rose spots 2(0.6)
Culture site
Blood 353(99.7)
Stool 28 (7.9)
Urine 3(0.8)
Tissue 3(0.8)
Complications
Pneumonia 21(5.9)
Acalculous cholecystitis 18 (5.1)
Pancreatitis 12 (3.4)
Peritonitis 7(2.0)
Rhabdomyolysis 7 (2.0)
Adult respiratory distress syndrome 7 (2.0)
Myocarditis 5 (1.4)
Perforation 4(1.1)
Vertebral osteomyelitis 1(0.3)
Splenic abscess 1(0.3)
Treatment
Ceftriaxone 248 (70.1)
Ciprofloxacin 51 (14.4)
Amoxicillin/clavulanace 21(5.8)
Ampicillin 13(3.7)
Azithromycin 7(2.0)
Cefixime 6(1.7)
Sulfamethoxazole/trimethoprim 4(1.1)
Meropenem 2(0.6)
Piperacillin and tazobactam 2(0.6)

12.8 +3.0 (4-33)

Duration of treatment, mean + SD

(range), days

Hospitalization, mean + SD (range), days 13.8 + 4.8 (4-33)
Outcome

352 (99.4)
Died 2(06)

Survived

SD: standard deviation.
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Table 3: Antimicrobial resistance rate of Salmonella
typhi isolates.

Antibiotics Resistance, n (%)
Ceftriaxone 2(0.6)
Sulfamethoxazole/ 75(21.2)
trimethoprim

Ampicillin 90 (25.4)
Ciprofloxacin 163 (46.0)

characteristics, treatment, and outcome of patients
involved in this study.

In our study, Salmonella typhi, showed high
resistance to ciprofloxacin (n = 163, 46.0%),
and low resistance to ceftriaxone (n = 2; 0.6%).
Table 3 summarizes the antimicrobial susceptibility
of Salmonella typhi isolates.

DISCUSSION

A total of 486 cases of typhoid fever were recorded
in Qatar from 2005-2012, 354 cases were from
HGH and Alkhor Hospital. To the best of our
knowledge, this is the first report to describe
typhoid fever among adults in Qatar. Our results
are consistent with the age and clinical patterns
of typhoid fever mentioned in other reports.*”’
However, some findings in this report deserve
special attention as discussion of these issues will
have a great implication on the control of typhoid
fever in this country.

In industrialized and high-income countries,
typhoid fever is travel-related and is much more
frequent in travelers to the Indian subcontinent than
to other regions."> Qatar is a high-income country,
and it is non-endemic for typhoid fever but, due to
increasing travel to and immigration from typhoid-
endemic countries, typhoid fever has become
quite common. As noted in our series, 96.9% of
typhoid confirmed cases belong to imported cases,
especially foreign workers, and 93.0% of our cases
acquired typhoid fever in the Indian subcontinent.
As imported cases assume greater importance in the
epidemiology of typhoid fever in Qatar, reduction of
infection can be achieved by education on food and
water hygiene, and effective vaccination of travelers
to typhoid-endemic countries. Although we do not
have data on whether the patients reported here
received information on food and water precautions
and typhoid vaccination before traveling, we think

most of them did not have pre-travel counseling.
In light of these data, travelers returning from
endemic areas with suspected typhoid fever
should be treated empirically with antibiotics after
obtaining appropriate cultures to reduce morbidity
and mortality.

Chloramphenicol had been the mainstay
of treatment for typhoid fever from 1948 to
1980 when chloramphenicol-resistant typhoid
fever cases were documented. Since then, many
antibiotics had been used to treat typhoid fever,
such as ampicillin, co-trimoxazole, ciprofloxacin,
and third-generation cephalosporin.”"'* An
increasing rate of decreased susceptibility to
ampicillin, co-trimoxazole, and ciprofloxacin
was observed in India and Vietnam between
1991 and 1999.° Despite this, current reports
from India showed increased susceptibility of
Salmonella typhi to ampicillin, co-trimoxazole,
and chloramphenicol.'* Similarly, our report
showed good susceptibility of Salmonella typhi
to ampicillin, co-trimoxazole, and ciprofloxacin,
while ceftriaxone showed the least resistance
pattern. Hence we advise starting ceftriaxone
for all patients suspected of having typhoid fever
until the results of culture sensitivity studies
become available.

Properly treated typhoid fever had a mortality
rate of 0.5-1%.">'¢ Two of our patients died in the
hospital resulting in a mortality rate of 0.6%, which
falls within the mentioned range. The first case
was an elderly Qatari woman with comorbidities
(coronary artery disease, ischemic cardiomyopathy,
and diabetes mellitus); we think this woman died
due to her comorbidities. The second case was a
middle-aged Bangladeshi patient who worked as a
laborer in Qatar, he presented late after two weeks of
fever onset, with adult respiratory distress syndrome.
Because of the retrospective nature of our study, we
could not get more details to explain the reasons for
his death.

This study has the following limitations.
First, its retrospective nature did not allow us to
obtain additional details such as Salmonella typhi
susceptibility to chloramphenicol, causes of death,
and long-term follow-up of patients to report the
number of carriers. Second, it was performed at
two hospitals and the results may not apply to other
hospitals. Third, we did not study other organisms
that can cause enteric fever. Fourth, we included
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adult patients only and therefore, our findings might
not apply to a pediatric population.

Despite this, we believe that our findings
represent a first step in knowing the epidemiology
of typhoid fever in Qatar, which is of great value for
healthcare policy-makers.

CONCLUSION

Typhoid fever was frequent among immigrants
to endemic areas. Thus travelers returning from
endemic areas with suspected typhoid fever
should be treated empirically with antibiotics after
obtaining appropriate cultures to reduce morbidity
and mortality. Early antibiotic therapy with a third-
generation cephalosporin (ceftriaxone 2 g/day
intravenously) is vital. Preventive measurements
such as education on food and water hygiene, and
effective vaccination of travelers should be practiced
widely among travelers to endemic areas.
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The authors declared no conflicts of interest. No funding was
received for this study.
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