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Typhoid fever has never been a proverbial closet disease. It has
changed the course of history more than once, be it in the form of the
devastating plague of Athens in 430-426 B.C that ended the Golden
age of Pericles or the death of Alexander the Great [1,2]. Agreed that
with access to better sanitation and healthcare, typhoid fever has
dropped out of recent memory of the developed world. Nevertheless, it
still affects 21 million people around the globe; killing 216,000 people
annually; a majority of the world’s cases being accounted for by three
countries alone-India, Pakistan and Bangladesh [3,4]. It is this statistics
that still keeps public health professionals worried about typhoid,
making it a giant that cannot be pushed back into any closet.
Several approaches exist to the diagnosis of enteric fever-clinical
features, culture techniques, serology and molecular techniques. For
decades the clinical diagnosis of typhoid fever has been a medical
challenge due to its protean manifestations and similarities to other
febrile illnesses.
Currently, culture from a sterile site (blood, bone marrow)
followed by microbial identification is considered the gold standard
in typhoid diagnostics [5]. Unfortunately, typhoid is known to be an
atypical bacteremia-with low numbers of bacteria in the bloodstream,
bacteremia with endotoxin negative sera, chronic and benign
bacteremia and disappearance of the bacteria from the bloodstream
coincident with the peak of antibody response [6]. Numerous factors
hold the yield of this “gold standard” test to ransom-like the culture
system/media employed, volume of blood used for culture, time of
blood collection, intracellular nature of the bacteria, host’s immune
response, prior use of antibiotics etc. Semi-automated blood culture
systems have lowered the detection time of typhoid bacilli to 18-44 hours
[7]. However, their sensitivity remains comparable to conventional
blood cultures and they are financially out of reach of suburban, rural
and non-profit laboratories in the developing world. Researchers
have postulated the optimization of S. Typhi cultures by exploiting its
atypical biochemical properties. While genomics has highlighted the
down regulation of certain metabolic pathways due to accumulation
of pseudogenes in Salmonellae, an understanding of processes that up
regulate metabolic pathways in order to optimize culture methods for
S. Typhi is required [8].
In endemic regions, serological tests for typhoid provide an
economical and faster diagnostic option as compared to culture
methods. The Widal agglutination test, a century old test is the classical
and most commonly used serological method for the diagnosis of
enteric fever. The test detects antibodies to S. Typhi O, H and Paratyphi
A & B H antigens in serial dilutions of patient sera. An acute phase
single tube Widal has found to correctly diagnose 74% of the blood
culture positive cases of typhoid fever [9]. For better utilization of
the test, a cut-off titer has to be determined in each geographic area.
Efforts over the past two decades to improve the classical Widal test
have resulted in development of certain commercial assays like Tubex
and Typhidot. However these tests do not diagnose paratyphoid fever
and with reports of emergence of paratyphoid fever in the developing
world, their practical utility remains questionable [10]. Assessment
of these assays in population based surveillance studies in several
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countries have shown sensitivity and specificity of Tubex and Typhidot
to be around 70% and 80% only [4,11]. Researchers have not identified
any immunodominant antigens other than the classical antigens
used in these serological tests which can be used for developing rapid
diagnostic tests [8]. Therefore in the current scenario, it is a very
rare serological study that reports specificity and sensitivity above
95%; which implies thatat least 1 out of 20 patients is misdiagnosedsomething unacceptable in the 21st century for such a widespread
disease!
Molecular techniques targeting the pathogen’s genome have
been studied in several centers around the globe [12,13]. The S.
Typhi flagellin gene, fliC has been targeted in numerous PCR studies
conducted on blood samples [4,8,12-14]. PCR has an additional
advantage of amplifying DNA of dead bacteria which can be useful in
establishing a diagnosis if treatment has already been started. However,
poor sensitivity in certain studies and strong evidence supporting the
PCR results being related to the number of colony forming units in
blood has cast serious doubts about PCR being a robust diagnostic tool
from blood samples for enteric fever [8].
Mass spectrometry, microarrays and biomarkers from proteonomic
studies for typhoid are still in formulatory stages.
To cut a long story short, typhoid diagnostics is still a difficult field
for developing world laboratories. While culture methods cannot be
replaced because of the invaluable susceptibility data that they provide,
enrichment methods and employment of media that selectively
enhance typhoid bacilli cannot be over emphasized. With molecular
methods being out of reach of the average laboratory, it is serology
that forms the backbone of typhoid fever diagnostics in developing
countries. As serological tests suffer from low sensitivity and specificity
as well as frequent cross-reactions, diagnosis of typhoid fever is still a
challenge in these areas. It is heartening to see Foundation Merieux,
a member of Coalition against Typhoid, launch a project to develop
sensitive molecular diagnostic tests for typhoid and paratyphoid fever
in high burden communities.
While we wait for an innovation that changes the face of typhoid
diagnostics, the role of effective control and prevention policies at a
national level cannot be overemphasized. Even though WHO has
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recommended typhoid vaccination in endemic regions, there have
been few takers [15]. In 2011, WHO approved the procurement of
injectable typhoid vaccine at low cost by developing countries through
the UN vaccine procurement system. However, the response from
governments in typhoid endemic countries in implementation of a
vaccine against typhoid has been lukewarm. The lack of data on the
cost-effectiveness of the vaccine, 65-70% efficacy and short duration
of protection may be some reasons for not introducing typhoid
vaccines. It is imperative for policy makers to understand that while
better diagnostics will give us an estimate of the disease burden, it is
immunization which will actually control typhoid fever.

7. Gaviria-Ruiz MM, Cardona-Castro NM (1995) Evaluation and comparison of
different blood culture techniques for bacteriological isolation of Salmonella
typhi and Brucellaabortus. J Clin Microbiol 33: 868-871.

References

11. Dutta S, Sur D, Manna B, Sen B, Deb AK, et al. (2006) Evaluation of newgeneration serologic tests for the diagnosis of typhoid fever: data from a
community-based surveillance in Calcutta, India. DiagnMicrobiol Infect Dis 56:
359-365.

1. Papagrigorakis MJ, Synodinos PN, Yapijakis C (2007) Ancient typhoid
epidemic reveals possible ancestral strain of Salmonella entericaserovarTyphi.
Infect Genet Evol 7: 126-127.
2. Oldach DW, Richard RE, Borza EN, Benitez RM (1998) A mysterious death. N
Engl J Med 338: 1764-1769.
3. Crump JA, Luby SP, Mintz ED (2004) The global burden of typhoid fever. Bull
World Health Organ 82: 346-353.

8. Baker S, Favorov M, Dougan G (2010) Searching for the elusive typhoid
diagnostic. BMC Infect Dis 10: 45.
9. Levine MM, Grados O, Gilman RH, Woodward WE, Solis-Plaza R, et al. (1978)
Diagnostic value of the Widal test in areas endemic for typhoid fever. Am J Trop
Med Hyg 27: 795-800.
10. Sahastrabuddhe S, Carbis R, Wierzba TF, Ochiai RL (2013) Increasing rates
of Salmonella Paratyphi A and the current status of its vaccine development.
Expert Rev Vaccines 12: 1021-1031.

12. Ali A, Haque A, Haque A, Sarwar Y, Mohsin M, et al. (2009) Multiplex PCR
for differential diagnosis of emerging typhoidal pathogens directly from blood
samples. Epidemiol Infect 137: 102-107.

4. Ochiai RL, Acosta CJ, Danovaro-Holliday MC, Baiqing D, Bhattacharya SK, et
al. (2008) A study of typhoid fever in five Asian countries: disease burden and
implications for controls. Bull World Health Organ 86: 260-268.

13. Levy H, Diallo S, Tennant SM, Livio S, Sow SO, et al. (2008) PCR method
to identify Salmonella entericaserovarsTyphi, Paratyphi A, and Paratyphi B
among Salmonella Isolates from the blood of patients with clinical enteric fever.
J Clin Microbiol 46: 1861-1866.

5. WHO (2003) The diagnosis, treatment and prevention of typhoid fever.
Communicable Disease Surveillance and Response Vaccine and Biologicals
7-18.

14. Khan S, Harish BN, Menezes GA, Acharya NS, Parija SC (2012) Early
diagnosis of typhoid fever by nested PCR for flagellin gene of Salmonella
enterica serotype Typhi. Indian J Med Res 136: 850-854.

6. Cabello F (1998) Salmonella typhi infections are also modulated by antibodies.
Trends Microbiol 6: 470-472.

15. WHO: Typhoid vaccines (2000) Weekly Epidiomiological Record 32: 257-265.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:
•
•
•

User friendly/feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore

Special features:

Citation: Khan S, Anil Kumar V (2014) Typhoid Diagnostics for the Developing
World - Are We Looking in the Wrong Haystack? J Med Microb Diagn 3: e124.
doi:10.4172/2161-0703.1000e124

J Med Microb Diagn
ISSN: 2161-0703 JMMD, an open access journal

•
•
•
•
•
•
•
•

300 Open Access Journals
25,000 editorial team
21 days rapid review process
Quality and quick editorial, review and publication processing
Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission

Volume 3 • Issue 1 • 1000e124

