Grimm et al. Journal of Medical Case Reports 2013, 7:237
http://www.jmedicalcasereports.com/content/7/1/237

JOURNAL OF MEDICAL

CASE REPORTS

CASE REPORT

Open Access

A young traveller presenting with typhoid fever
after oral vaccination: a case report
Martin Grimm1,2*, Christoph Lübbert2, Joachim Mössner2 and Sebastian Weis2

Abstract
Introduction: Typhoid fever is one of the most common vaccine-preventable diseases in travellers returning from
tropical destinations. However, immunity and the immune response to infection are barely understood.
Case presentation: We report a case of tyhoid fever in a 29-year-old Caucasian, previously healthy woman who
did not develop protective immunity or seroconversion of H or O antibodies neither after vaccination with the oral
Ty21 vaccine, nor after infection with Salmonella typhi.
Conclusions: This case highlights the insufficiencies of the current vaccination and the lack of a reliable, rapid
serologic diagnostic tool for typhoid fever. With this case report, we aim to sensitize the reader that typhoid fever
has to be taken into account as a differential diagnosis in patients even after vaccination and with negative
serological test results.

Introduction
Enteric fever caused by Salmonella enterica serovar typhi
is the most common bacteraemic and vaccine-preventable
disease in travellers returning from the tropics [1,2]. It is a
rare diagnosis in the western world. In Germany for example, there were less than 80 cases annually during the
last few years [3]. Nevertheless, typhoid fever has to be
considered as a differential diagnosis especially in patients
with a travel history to high-endemic areas such as India.
Prevention and diagnosis of typhoid fever are hampered as
immunity and the immune response to infection are
barely understood.
Case presentation
A 29-year-old female German law student was referred
to our outpatient department (OPD) with a two-week
history of severe frontal headache and high-grade fever
reaching 41°C (106°F). Upon her first presentation, diarrhea, bloody discharge or abdominal cramps were denied. She did not report any weight changes or high-risk
sexual behaviour. She had no previous history of diseases
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and was not on any medication. Paracetamol had relieved pain and fever for up to eight hours.
Her travel history was remarkable for a three-month
sojourn to Delhi, India, where she had completed an internship in an upper-class neighbourhood and from
which she had returned three weeks prior to presentation. During the last months, she had not taken any antibiotics and was not on malaria prophylaxis. Before
travelling, she had received all recommended vaccinations including for typhoid fever (Ty21a) and hepatitis
A. Her clinical examination was unremarkable. Routine
laboratory tests showed a mild thrombocytopenia of
112Gpt/L (150 to 300) whilst leukocyte counts were not
elevated. Her rapid malaria test results were negative.
Serum antibodies against typhoid fever (O and H antigens, cutoff 1:200), Serum antibodies against typhoid
fever (O and H antigens, cutoff 1:200), human immunodeficiency virus (HIV), herpes simplex virus (HSV) 1/2,
dengue fever, and hepatitis C could not be detected.
Stool microscopy, stool culture and specific antigene assays were unremarkable for pathologic bacteria, viral antigens, worms or protozoa. As she had no fever at the
time of presentation, the attending physician did not
take blood cultures.
However, she returned to the OPD five days later as
her fever and headaches had not ceased. She then also
complained of a non-productive cough, bone and muscle
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pain, abdominal discomfort and constipation. Blood cultures were taken and she was admitted to the gastroenterology ward.
On clinical examination, we saw a deterioration in the
young woman’s general and nutritional condition. Her
body temperature was 38.3°C (101°F); her heart rate was
90/min with a blood pressure of 115/70mmHg. There was
no lymph node swelling. Her sclera were white and without suffusions. Her chest examination result was unremarkable. Her abdomen was slightly tense with reduced
bowel sounds. There was no liver or spleen enlargement.
Her laboratory test results were remarkable for elevated
C-reactive protein (CRP) 142mg/L (<5); aspartate aminotransferase (ASAT) 8μkat/L; alanine aminotransferase
(ALAT) 5μkat/L (both <0.6); lactate dehydrogenase (LDH)
17μkat/L (2.2 to 3.5); a decreased thrombocyte count of
109/μL and a cholinesterase activity of 58μkat/L (71 to
181). There was no eosinophilia, and microscopic differentiation showed normal leucocyte values (4.8Gpt/L (4.0 to
9.0), neutrophils 66.6%, lymphocytes 27.5%, monocytes
5.5%, eosinophils 0.0%, basophils 0.4%). Her chest X-ray
revealed milky opacities of the basal parts of the lung as
well as a prominent scoliosis (Figure 1). A urinary tract infection was ruled out. Stool microscopy and culture were
again negative. A calculated antibiotic regimen with intravenous ciprofloxacin 500mg twice daily was initiated and
switched to an oral formula after three days. Her antibody
test results (including the Widal test) were again negative.
Five days later, three out of four blood cultures
returned positive for Salmonella enterica serovar typhi.
The pathogen was found to be sensible to all tested

Figure 1 Chest X-ray taken at the first presentation showing
milky opacifications in the basal parts of both lungs as well as
a scoliosis. Courtesy of Prof. Kahn, Department of Imaging,
University Hospital Leipzig.
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antibiotics including beta-lactams, fluoroquinolones and
cotrimoxazole. Chloramphenicol sensibility was not
tested. On the same day, the fever decreased and the
headaches resolved. Repeated stool controls were negative for Salmonella spp. The patient was discharged after
seven days in an improved condition. In order to control
Salmonella carriage further, stool controls were performed by German health authorities. Only one out of six
stool samples turned out to be positive for Salmonella
typhi. Up to now, the patient remains healthy and has
not experienced any typhoid relapse.

Discussion
Despite being rarely seen in western world hospitals, infection with S. typhi remains a global health issue and an
important differential diagnosis in patients the return from
tropical destinations. The World Health Organization
(WHO) estimated 22 million cases and 200,000 deaths per
year worldwide [4].
Typhoid fever can be prevented by vaccination but protection rates of the available vaccines are far from satisfying. Although well-working vaccines have been developed
for other infectious diseases such as smallpox or polio
without understanding the underlying immunology, this
has been proven to be difficult for typhoid fever. There are
three vaccines licensed of which two are commercially
available. Currently, a life-attenuated vaccine strain (Ty21a)
that lacks the virulent Vi antigen and a parenteral Vi
polysaccharide vaccine are used [5,6]. A recent Cochrane
meta-analysis identified 17 randomized trials about typhoid
vaccines and showed both vaccines to be equally effective.
Three doses of the oral Ty21a vaccine provided a protection rate of 34 to 58%. While the parenteral vaccine
showed a cumulative efficacy of 30 to 70% for two years
[7]. The Vi vaccine is recommended by the WHO, although controversies on its safety and efficacy in younger
children exist [8,9]. Of note, these efficacy rates cannot be
directly used for travellers as the data was obtained from
local populations. Only an early trial with 20 participants
calculated a 95% protection rate in travellers [10].
In endemic countries, the diagnosis of typhoid fever is
often based upon the clinical presentation [5]. The diagnostic gold standard remains the bacterial culture especially from the bone marrow area [4]. The classical
serologic test - still used in many parts of the world - was
first described in 1896 by Felix Widal (the Widal test). This
agglutination assay uses the H (flagellar), O (somatic) and in newer versions also the Vi capsular antigens. Its
easy and cheap usage is counterbalanced by unsatisfying
sensitivity and specificity [11,12]. In general, a four-time
rise within seven to ten days in the agglutinin titre is
considered to be a positive test result [13]. Interestingly,
S. typhi and the attenuated Ty21 vaccine strain both express H and O antigens [5]. In contrast, vaccination with
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the attenuated vaccine strain resulted in a positive agglutinin test in less than 60% of the participants, only [13].
Moreover, other infectious diseases such as dengue fever
or malaria can cause false positive results and positive test
results might reflect previous infection. In a review about
diagnostic tests for typhoid fever, Olopoenia et al. advised
that the Widal test in endemic areas should only be considered positive when a fourfold increase in titres within
two to three weeks is observed and argues against the usefulness of a single test [14].
As stated by the WHO 40 years ago, ‘… host defence
mechanisms in human typhoid infection are poorly understood and the nature of protective immunity is largely unknown…’ [15]. To date, no correlation of antibody titres to
protection against infection or disease could be established
and the role of antibodies is unclear [16]. Sarasombath
et al. investigated the antibody response after typhoid infection and measured anti-O and anti-H agglutinins using
the Widal test. All patients developed anti-O agglutinin
between week eight and week ten of the disease. But there
were three patients with no seroconversion by week four
of infection. Moreover anti-H agglutinin was found in all
but two patients at week four of the disease [17]. The authors proposed that the presence of O- and H-antigens do
not provide full protection and postulated a crucial role for
a cellular-mediated immune response [17]. In another
early work by Dham et al. immune responses after parenteral vaccination and infection were investigated. Although the authors did not especially report the number of
patients without seroconversion, apparently, there was
at least one patient without the expected rise in H- and
O-antibody titres [18]. Thus, some patients, including our
case, fail to develop antibody titres. Recently, Lindow et al.
reported a complex action of typhoid-specific antibodies
after vaccination using a new single-dose oral vaccine
(M01ZH09) that is under investigation but not yet licensed
[16]. In their model, antibodies generated against the
vaccine strain resulted in increased uptake and killing of
S. typhi in macrophage cells and increased complementmediated killing of the bacteria [16].
Interestingly, S. typhi and the attenuated Ty21 vaccine
strain both express H- and O-antigens [5]. In the case
presented, our patient did not develop an antibody response against these antigens although being exposed
twice - once upon vaccination and once upon infection.
Moreover, other infectious diseases such as dengue fever
or malaria can cause false positive results and positive test
results might reflect previous infection. In their review
about diagnostic tests for typhoid fever, Olopoenia et al.
advised against the routine usage of the Widal test [14].

Conclusions
We report a case of a young otherwise healthy traveller
who had Salmonella bacteraemia and clinical signs of
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systemic infection. She presented with typical clinical
signs of typhoid fever such as high fever, constipation
and a dry cough. Initial laboratory diagnostics showed
eosinophilia and a relatively low leucocyte count (no
neutropenia) as a potential diagnostic marker for typhoid fever. Although being vaccinated, she did not develop a protective immunity nor antibody titres against
H- and O- antigens after infection. After all, our case
underscores the need for a better understanding of the
immune responses that occur in typhoid fever. Recent
advances and the development of a new animal model of
typhoid fever are promising. Using a chimeric rag-2 deficient mouse with humanized hematopoietic stem and
progenitor cells [19] may help to shed light on the so far
insufficiently understood immune response and development of immunity to typhoid fever and finally lead to
more reliable tests and better vaccines.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for review by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
MG and SW collected the data and drafted the manuscript. CL contributed
to the clinical and scientific content of the work. JM critically revised the
manuscript. All authors read and approved the final manuscript.
Received: 19 April 2013 Accepted: 20 August 2013
Published: 7 October 2013
References
1. Paz A, Cohen E, Odeh M, Potasman I: Typhoid fever in travellers: time for
reassessment. Eur J Intern Med 2007, 18:150–151.
2. Wilson ME, Weld LH, Boggild A, Keystone JS, Kain KC, von Sonnenburg F,
Schwartz E, GeoSentinel Surveillance Network: Fever in returned travellers:
results from the GeoSentinel surveillance network. Clin Infect Dis 2007,
44:1560–1568.
3. Robert Koch Institute: Current statistics of mandatory reportings of
infectious diseases in Germany, 2012. Epid Bull 2013, 3:30.
4. Crump JA, Mintz ED: Global trends in typhoid and paratyphoid fever.
Clin Infect Dis 2010, 50:241–246.
5. Connor BA, Schwartz E: Typhoid and paratyphoid fever in travellers.
Lancet Inf Dis 2005, 5:623–628.
6. House D, Ho VA, Diep TS, Chinh NT, Bay PV, Vinh H, Duc M, Parry CM,
Dougan G, White NJ, Farrar JJ, Hien TT, Wain J: Antibodies to the Vi
capsule of Salmonella Typhi in the serum of typhoid patients and
healthy control subjects from a typhoid endemic region. J Infect Dev
Ctries 2008, 2:308–312.
7. Fraser A, Goldberg E, Acosta CJ, Paul M, Leibovici L: Vaccines for
preventing typhoid fever. Cochrane Database Syst Rev 2007:CD001261.
8. Podda A, Saul AJ, Arora R, Bhutta Z, Sinha A, Gaind R, Singhal T, Saha S,
Brooks A, Martin LB, Amdekar Y, Chitkara AJ, Shieh M, Kapur AN, Chugh TD:
Conjugate vaccines for enteric fever: proceedings of a meeting
organized in New Delhi, India in 2009. J Infect Dev Ctries 2010, 4:404–411.
9. Sur D, Ochiai RL, Bhattacharya SK, Ganguly NK, Ali M, Manna B, Dutta S,
Donner A, Kanungo S, Park JK, Puri MK, Kim DR, Dutta D, Bhaduri B, Acosta CJ,
Clemens JD: A cluster-randomized effectiveness trial of Vi typhoid vaccine
in India. N Eng J Med 2009, 361:335–344.

Grimm et al. Journal of Medical Case Reports 2013, 7:237
http://www.jmedicalcasereports.com/content/7/1/237

Page 4 of 4

10. Schwartz E, Shlim DR, Eaton M, Jenks N, Houston R: The effect of oral and
parenteral typhoid vaccination on the rate of infection with Salmonella
typhi and Salmonella paratyphi A among foreigners in Nepal. Arch Intern
Med 1990, 150:349–351.
11. Parry CM, Hien TT, Dougan G, White NJ, Farrar JJ: Typhoid fever. N Engl J
Med 2002, 347:1770–1782.
12. Somily AM, Adam MH, Gad El Rab MO, Morshed MG, Shakoor Z: Detection
of Salmonella typhi agglutinins in sera of patients with other febrile
illnesses and healthy individuals. Ann Afr Med 2011, 10:41–44.
13. Sarasombath S, Banchuin N, Sukosol T, Vanadurongwan S, Rungpitarangsi B,
Dumavibhat B: Systemic and intestinal immunities after different typhoid
vaccinations. Asian Pac J Allergy Immunol 1987, 5:53–61.
14. Olopoenia LA, King AL: Widal agglutination test – 100 years later: still
plagued by controversy. Postgrad Med J 2000, 76:80–84.
15. Oral enteric bacterial vaccines. Report of a WHO scientific group.
World Health Organ Tech Rep Ser 1972, 500:1–34.
16. Lindow JC, Fimlaid KA, Bunn JY, Kirkpatrick BD: Antibodies in action: role of
human opsonins in killing Salmonella enterica serovar Typhi.
Infect Immun 2011, 79:3188–3194.
17. Sarasombath S, Banchuin N, Sukosol T, Rungpitarangsi B, Manasatit S:
Systemic and intestinal immunities after natural typhoid infection.
J Clin Microbol 1987, 25:1088–1093.
18. Dham SK, Thompson RA: Studies of cellular and humoral immunity in
typhoid and TAB vaccinated subjects. Clin Exp Immunol 1982, 48:389–395.
19. Song J, Willinger T, Rongvaux A, Eynon EE, Stevens S, Manz MG, Flavell RA,
Galán JE: A mouse model for the human pathogen Salmonella typhi.
Cell Host Microbe 2010, 8:369–376.
doi:10.1186/1752-1947-7-237
Cite this article as: Grimm et al.: A young traveller presenting with
typhoid fever after oral vaccination: a case report. Journal of Medical
Case Reports 2013 7:237.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

