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Murine typhus is a flea-borne infection that is caused by the
bacterium Rickettsia typhi. It is endemic to some areas in the
United States, with clusters of cases reported in California,
Texas, and Hawaii. Outbreaks have mostly been associated
with close contact with flea-bearing hosts (most commonly
cats, rodents, and opossums), which then transmit the
disease to humans. Symptoms are usually nonspecific
including fever, myalgias, headache, and petechial rash.
Laboratory abnormalities are generally nonspecific but
characteristically include thrombocytopenia, abnormal liver
function tests, hyponatremia, hypoalbuminuria, and cere-
brospinal fluid studies consistent with aseptic meningitis.
Although most cases are mild and self-limited, if left
untreated, the disease can progress to severe neurologic,
hepatic, cardiac, renal, and/or pulmonary dysfunction.1

Case

A 37-year-old G9P6026 woman presented to an obstetrical
triage unit in Galveston, Texas, at 32 weeks and 6 days of
gestation complaining of fevers and myalgias for the past 7
days. Vital signswere significant for tachycardia, hypotension,
and fever. Additionally, a papular rash was noted on her
abdomen, extending to her lower extremities bilaterally.
Laboratory results were significant for transaminitis with
alanine aminotransferase (ALT) of 1,485 U/L and aspartate
aminotransferase (AST) of 1,367 U/L, thrombocytopenia
(platelet [plt]¼83�103/μL), hyponatremia (Na¼128mmol/
L), lactic acidosis (lactic acid¼3.21mmol/L), bandemia (white
blood cells [WBC]¼5.77�103/μL with markedly increased
bands), and hyperbilirubinemia (total bilirubin¼4.2mg/dL,
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Abstract Infection with murine typhus may be associated with significant morbidity. With
nonspecific symptoms and laboratory abnormalities, diagnosis may be challenging. In
this case, a pregnant patient presented with complaints of fevers and myalgias. Her
laboratory results included severe transaminitis as well as thrombocytopenia and
hyponatremia. She ultimately required vasopressor support and intensive care unit
admission despite fluid resuscitation and broad-spectrum antibiotics. Empiric doxycy-
cline was initiated due to suspicion for murine typhus, which laboratory testing later
confirmed. Her clinical status improved with these interventions. This was a severe case
of murine typhus resulting in septic shock and ischemic hepatitis. It is important to
know the typical findings of murine typhus and consider it in a differential diagnosis,
especially when practicing in endemic areas.
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conjugated¼2.2mg/dL). A bedside transthoracic echocardio-
gram revealed normal biventricular function, a hyperdynamic
left ventricle, a collapsing inferior vena cava with inspiration,
and no evidence of pulmonary edema. Fluid resuscitation and
broad-spectrum antibiotics with piperacillin/tazobactam, as
well as acyclovir, were initiated.

On hospital day 2, she was noted to have persistent hypo-
tension with mean arterial pressure (MAP) of 50mm Hg,
tachycardia, and tachypnea. She required 2 L/min of oxygen
via nasal cannula to maintain oxygen saturations above 94%
and developed acute kidney injury. Norepinephrine was
started through a peripheral intravenous line to maintain
MAP above 65mm Hg. Antibiotic coverage was broadened to
include doxycycline due to clinical suspicion ofmurine typhus
as while initial resuscitation and empiric broad-spectrum
antibiotics improved the liver function tests and hemodynam-
ic parameters, the patient remained febrile.

Over the following week, cultures and hepatitis workup
were negative. Lumbar puncture indicated aseptic meningi-
tis. On hospital day 4, R. typhi immunoglobulin M (IgM)
antibodies returned positive to confirm the diagnosis of
murine typhus. She was discharged on hospital day 6 after
gradual improvement of her transaminitis. The remainder of
her pregnancy was complicated by the development of
preeclampsia with severe features at 36 weeks of gestation
based on mild-ranging blood pressures and persistent neu-
rologic symptoms. She underwent induction of labor and
had an uncomplicated spontaneous vaginal delivery.

Discussion

Murine typhus is caused by infection with the bacterium R.
typhi. Fleas serve as avector for thebacterium, and the classic
transmission pattern occurs between fleas and small mam-
mals. Transmission to humans occurs when there is contact
with an infected flea and R. typhi enters the human blood-
stream. Once transmission occurs, the incubation period is
approximately 1 to 2 weeks. The presentation is generally
nonspecific andwithout antimicrobial treatment, the time to
defervescence ranges from 12 to 21 days. While murine
typhus infections are generally self-limiting, they have the
potential to cause significant morbidity.

This was a severe case ofmurine typhus resulting in septic
shock and ischemic hepatitis. Ischemic hepatitis is the result
of sustained hypotension/hypoperfusion and may be associ-
ated with significant morbidity and mortality. In one meta-
analysis, ischemic hepatitis was present in 2.5% of intensive
care unit admissions, and therewas an associated in-hospital
mortality rate among these patients of approximately 50%.2

Ischemic hepatitis is characterized by a significant increase
in serum transaminases, with levels reaching up to 25 to 250
times the upper limit of normal.3 Common etiologies include
left and right ventricular failure, hemorrhagic shock, and
sepsis-induced hypotension. Aggressive hemodynamic re-
suscitation and treatment of the underlying cause usually
results in complete recovery; however, on rare occasions,

progression to acute liver failure may ensue.4 Following
timely resuscitation, serum aminotransferase levels return
to normal within 7 to 10 days.3

In this case, the underlying disease process inciting ische-
mic hepatitis was septic shock secondary to murine typhus.
In patients with septic shock, fluid administration is vital in
management to maintain tissue perfusion. In this patient,
the ischemic hepatitis was ultimately resolvedwith support-
ive care and fluid administration.

Early diagnosis and treatment of murine typhus is impor-
tant to prevent the development of severe complications.
While laboratory confirmation of the diagnosis of murine
typhus infection may take up to several days, it is important
to hold a level of suspicion when patients present with its
classic findings, particularly in endemic areas.

Doxycycline is the treatment of choice for murine typhus,
and empiric initiation is recommended if the infection is
suspected. Once doxycycline is initiated, a rapid clinical
response is generally appreciated, with mean time to defer-
vescence being 35 hours.5Doxycycline has traditionally been
avoided in pregnancy due to the association of tetracyclines
with effects on fetal bones and teeth. These adverse effects
have been primarily seen with older tetracyclines, and have
not been associatedwith doxycycline use.6Azithromycin has
been suggested as an alternative to doxycycline in the
treatment of murine typhus; however, there are data dem-
onstrating inferior efficacy.5 Additionally, azithromycin has
been associated with hepatotoxicity due to its hepatic clear-
ance and should be used with caution in those with hepatic
dysfunction.7

Outside of an infectious process, the differential diagnosis
for this patient included pregnancy-specific complications of
HELLP (hemolysis, elevated liver enzymes, low platelet
count) syndrome and acute fatty liver of pregnancy. There
are many overlapping common laboratory abnormalities
between these conditions and murine typhus including
transaminitis, thrombocytopenia, and conjugated bilirubi-
nemia. What may aid to differentiate murine typhus from
HELLP syndrome and acute fatty liver of pregnancy is the
evidence of an infectious process, rash, and hyponatremia. It
is important to distinguish from these pregnancy-specific
conditions to avoid unnecessary preterm delivery and peri-
natal morbidity.

Murine typhus should be suspected in endemic areas in
patients presenting with febrile illness accompanied by
thrombocytopenia, rash, hyponatremia, and transaminitis.
Treatment with doxycycline should be considered during
pregnancy to avoid serious complications including devel-
opment of septic shock.
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