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     CASE REPORT 

 A 29-year-old man presented with an 8-day history of fever, 
rigors, drenching night sweats, myalgia, and severe frontal 
headache. He subsequently developed a dry cough with short-
ness of breath on exertion and a maculopapular rash 2 days 
before presentation to hospital. 

 He had returned 11 days previously from a holiday that 
initially comprised 2 weeks in Bali and Lombok, Indonesia, 
and then 7 days in Hong Kong. He had visited both urban and 
rural environments and described exposure to fresh water, sea 
water, and hot springs. He had sustained lacerations to both 
feet from coral while scuba diving. He reported frequently 
seeing rats in his living environment, including in his accom-
modation. He denied any contact with animals. He sustained 
multiple insect bites, including presumptive mosquito bites, 
but no tick bites. 

 He had been vaccinated against  Salmonella typhi  and hep-
atitis A and was taking atovaquone/proguanil (Malarone® 
GlaxoSmithKline, Brentford, Middlesex, United Kingdom) for 
antimalarial prophylaxis. His only past history comprised well-
controlled asthma   , and he took no regular medicines. 

 On examination, he appeared unwell and was pyrexial at 
39.6°C (103°F). He had conjunctival injection and a faint macu-
lopapular rash confined to both arms, with sparing of the palms 
that resolved rapidly over the next 2 days. Respiratory exami-
nation revealed bibasal crepitations. The liver was palpable 1 
cm below the costal margin, splenomegaly was noted, and a few 
subcentimetrer tender cervical lymph nodes were palpable. 

 Blood tests on admission showed a normal white cell count 
of 6.1 × 10 9 /L, (differential: neutrophils = 4.6, lymphocytes = 0.6, 
monocytes = 0.4, and eosinophils = 0.01 × 10 9 /L), platelets at 
78 × 10 9 /L, and hemoglobin at 13.8 g/dL. Sodium (Na) was 
132 mmol/L, potassium (K) was 4.1 mmol/L, creatinine was 
124 μmol/L, albumin (alb) was 31 g/L, bilirubin was 60 μmol/L, 
alkaline phosphatase (ALP) was 264 U/L, alanine transami-
nase (ALT) was 340 U/L, and C-reactive protein > 250 mg/L 
( Figure 1  shows trends). Three malaria films and histidine-rich 
protein- 2 (HRP-2) antigen were negative. Serology for human 
immunodeficiency virus (HIV) and hepatitis A, B, and C were 
negative. Admission chest X-ray was normal, but a repeat X-ray 
3 days later showed bibasal reticulonodular shadowing consis-
tent with pulmonary edema. Abdominal ultrasound showed a 
normal liver and biliary tree with an enlarged spleen at 15 cm. 

            Our differential diagnosis included rickettsiosis, leptospirosis, 
typhoid, and legionella. Accordingly, he was initially treated with 
doxycycline, clarithromycin, and piperacillin/tazobactam ( Figure 
1 ). After 1 day, piperacillin/tazobactam was switched to ceftri-
axone because of failure to improve. After 2 days, he was clini-
cally worse, with persistent pyrexia and diminishing oxygen 
saturations. He needed supplemental oxygen for the next 3 days 
( Figure 1 ). Ceftriaxone was empirically switched to meropenem. 
Doxycycline was continued throughout. It took a total of 4 days 
for the fever to settle and clinical improvement to occur. 

 Three blood cultures and urine and stool cultures were neg-
ative. Serology for leptospirosis, spotted fever group  Rickettsia , 
arboviruses, schistosomiasis, and  Strongyloides  was negative. 
Legionella urinary antigen was negative. 

 Typhus group indirect immunofluorescence (IF) was neg-
ative on admission, but convalescent serology 1 month after 
admis sion was very strongly positive for both immunoglob-
ulin M (IgM) and IgG at titers of 1 to 1,024 and 1 to 2,048, 
respectively. 

   DISCUSSION 

 Typhus is a rare cause of fever in a returning traveler. A 
12-year review of the GeoSentinel database of returning 
international travelers seeking medical attention found that 
rickettsioses accounted for 211 of 13,763 travelers presenting 
with fever (1.5%). 1  Of these travelers, the majority had spot-
ted fever rickettsioses (82.5%); a minority had scrub typhus 
(16/211) or typhus group rickettsioses (10/211). Most cases of 
typhus group rickettsioses (6/10; 60%) occurred in travelers 
returning from Southeast Asia. 

 Making the diagnosis of murine typhus is difficult given the 
rarity of the presentation and the absence of specific charac-
teristic features. Indeed, 22 different initial diagnoses were 
proposed for the 80 patients described in one series. 2  There 
remains a lack of satisfactory diagnostic tests that can be used 
in the acute phase of the illness, and a fourfold increase in IF 
assay remains the gold standard for diagnosis. 3  The IF antibody 
test used (Focus  Rickettsia  IF assay; Focus Diagnostics, Inc., 
Cypress, CA) is based on inactivated  R. typhi , but it is known 
to cross-react with antibody to the agent of epidemic typhus, 
 R. prowazekii . 4  Given the lack of exposure to lice, incompat-
ible geographic exposure, lack of risk factors for epidemic 
typhus, and very high antibody titers to  R. typhi , we consider 
this patient to represent a case of murine typhus. It is possible 
that undetected coexistent diagnoses may have accounted for 
the prolonged time to defervesence described here, although 
extensive investigation effectively ruled out all of our main 
differential diagnoses. Reported mean time to defervescence 
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is 2–3 days after doxycyline therapy in several case series 2,  5–  7 ; 
delayed response to tetracycline has rarely been observed. 8,  9  

 Murine typhus is caused by  R. typhi , an obligate intracel-
lular gram-negative bacterium and a zoonosis carried by the 
rat flea  Xenopsylla cheopis . 10   R. typhi  is distributed worldwide, 
with endemic foci in Southeast Asia, Africa, Australia, and 
North and South America. 10  Transmission commonly occurs in 
urban environments with large populations of rats. The incu-
bation period is 1–2 weeks followed typically by a mild disease 
with fever, headache, nausea, rash, elevated liver enzymes, and 
thrombocytopenia. 11  

 A recent review collated evidence from seven case series 
of confirmed murine typhus comprising 553 patients from the 
United States, Greece, Spain, and Thailand, 3  and one addi-
tional contemporaneous series is available. 12  The most com-
mon symptoms were fever (98–100%), headache (41–90%), 

arthralgia (40–77%), and rash (20–80%). The rash is classically 
described as faint and maculopapular, with an initial central 
distribution starting on the trunk and spreading peripherally 
but sparing the palms and soles. 3  In this case, the patient was 
not aware of a rash until day 6 of illness and may have failed to 
recognize a faint central distribution at onset. The variability 
in described cutaneous manifestation precludes its use in nar-
rowing the differential diagnosis. 

 Murine typhus is generally a mild febrile illness. 3,  11  Organ-
specific complications have been reported in 2–26% of cases, 
and the most common complications are acute renal failure or 
neurological abnormalities such as confusion or ataxia. 2,  5–  7,  13–  15  
Pulmonary involvement is rare. From the seven cases series 
described above, pneumonitis or pulmonary edema was seen 
in 0–13% of patients and comprised a total of 31 reported 
cases. 2,  5–  7,  13–  15  Mortality in adult series ranges from 0% to 1%, 3  

 Figure 1.  Trends in observations, blood tests and antibiotic therapy.
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although in an older series from the 1980s, it was 4%. 2  Selection 
bias may account for the severity of cases seen in these series, 
which are hospital-based and identified retrospectively by ele-
vated antibody titers. The exception is one series where cases 
were identified by care providers reporting to a surveillance sys-
tem. 12  Patients with mild disease may not seek medical attention, 
the diagnosis may be missed, or their doctors may not report it. 

 This case was a particularly severe case of murine typhus 
with a delayed response to tetracycline antibiotic treatment 
and the development of pulmonary edema. A definitive diag-
nosis was only made based on convalescent serology. The diag-
nosis of murine typhus should be considered in patients with 
an undifferentiated febrile illness returning from an endemic 
area, and empirical doxycycline should be considered pending 
serological confirmation. 
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