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Abstract

Babesiosis is a zoonotic, tick-borne infection caused by the protozoan Babesia. It is transmit-
ted by the Ixodes ticks which transmit the infection to humans. Babesia microti, Babesia dun-
cani, Babesia divergens, and Babesia venatorum are species that have been identified as be-
ing infectious to humans worldwide. The most common species causing infection to humans
is B. microti which is endemic to the Northeast and Midwestern United States with most in-
fections occurring between the months of May and October. We report a case of an elderly
man with acute liver failure due to an infection with B. microti.
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Introduction

Infection with babesiosis starts with the bite of the deer tick, Ixodes scapularis. This tick
transmits infections to humans. The natural reservoir of Babesia microti (BM), the species of
Babesia most frequently found in the Northeastern and Midwestern United States (Fig. 1), is
the white footed mouse [1-3]. The white tailed deer is not a reservoir but provides blood
meals as a host for BM [4]. Transmission of BM from the I scapularis tick typically requires
24-36 hours of tick attachment [5]. Transmission by blood transfusions, perinatal as well as
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transplacental transmission have been reported [1, 2]. Clinical signs and symptoms will typi-
cally begin showing 1-6 weeks after exposure to a tick bite [5]. Clinical manifestations are
similar to those of malaria, with patients commonly presenting with a flu-like illness of fe-
vers, chills, arthralgia, nausea, vomiting and fatigue [6].

The diagnosis of babesiosis can be made with a peripheral blood smear. Once the pe-
ripheral smear is obtained, the intraerythrocytic organism may be seen [6]. Serum PCR is a
more sensitive method of diagnosing babesiosis and can detect infection despite a negative
peripheral smear [7]. Treatment of infection with BM is based on the severity of the illness.
In patients who are asymptomatic, current guidelines do not recommend treatment [8]. In
patients with mild to moderate disease, treatment with 1 week of atovaquone and azithro-
mycin are sufficient [8]. Severe infections of babesiosis are based on the parasite burden
(estimated percentage of erythrocytes with intracellular organisms) or the underlying host
status. Patient risk factors that increase the risk for severe disease include age greater than
50 years, splenectomy, malignancy, HIV infection, or immunosuppressive therapy [1]. Anti-
microbial therapy that is reserved for those individuals with severe disease includes intra-
venous clindamycin as well as quinine [8]. Exchange transfusion is recommended for pa-
tients with severe parasitemia (>10%) as well as patients with severe anemia (hemoglobin
<10 g/dL) and organ failure related to babesiosis - pulmonary, liver, or renal impairment.

Case Presentation

An 84-year-old male presented to our hospital with progressively worsening lethargy
associated with worsening fatigue and weakness for several days prior to presentation. One
day prior to presentation, his urine appeared bloody and he was brought to the hospital. He
denied having any nausea, vomiting or abdominal pain but reported some intermittent fe-
vers. He had a past medical history significant for ischemic cardiomyopathy with heart fail-
ure and he had atrial fibrillation for which he was taking Coumadin for anticoagulation. He
lived in Upstate New York.

Initial vital signs were normal, and examination revealed hepatosplenomegaly as well as
a petechial rash on his lower extremities. Initial lab results revealed a total bilirubin that was
elevated at 2.8 mg/dL with an alkaline phosphatase of 159. AST was slightly elevated at 42
and ALT was at 51. INR (international normalized ratio) was initially 4.7 (patient was taking
warfarin for atrial fibrillation) and albumin 3.2. Initial CBC showed a white blood count of
5.1, a hemoglobin count of 11.3 g/dL and a platelet count of 109,000. An abdominal ultra-
sound was requested which revealed ascites and a CBD diameter of 0.5 cm. While hospital-
ized, he was given multiple units of fresh frozen plasma as well as multiple doses of vitamin
K to reverse the INR for possible ERCP, but it remained elevated greater than 3. During hos-
pitalization, the patient had intermittent fevers, reaching as high as 103.2°F. Blood cultures
were obtained that remained negative during the course of his hospitalization. His bilirubin
continued to increase daily, reaching 15.1 g/dL 5 days later with a direct bilirubin fraction of
11.5 g/dL. Paracentesis was performed, which revealed an ascites albumin level of 1.2 g/dL
and a serum albumin of 2.4 g/dL. Neutrophil count in the ascites fluid was 91 cells. Hapto-
globin level was checked, which was low. The patient continued to develop worsening en-
cephalopathy and continued to have fevers despite broad-spectrum antibiotic treatment
with pipercillin-tazobactam for presumed ascending cholangitis and he subsequently be-
came hypotensive. The patient was transferred to the intensive care unit at which time a
peripheral smear was obtained which can be seen in Figure 2.
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Despite initiation of appropriate treatment with intravenous clindamycin and quinine,
the patient’s bilirubin continued to increase reaching a peak of 24 g/dL. Serum serology for
Lyme, Erlichia as well as anaplasmosis were all negative. Unfortunately, the patient passed
away prior to receiving exchange transfusion and an autopsy was not performed.

Discussion

We report the case of an elderly man with acute liver failure due to an infection with BM.
In this case, the diagnosis remained unclear given the progressive elevation of bilirubin as
well as the increase in aspartate aminotransferase and alanine aminotransferase. It was sus-
pected that the biliary tree was the underlying source of infection for the ongoing sepsis.
Imaging studies were not suggestive of any biliary or intrahepatic causes of infection. Pe-
ripheral smear was diagnostic in this case by demonstrating the intraerythrocytic organisms
seen on microscopy. The direct hyperbilirubinemia as well as persistently elevated INR and
decrease in albumin were the result of fulminant liver failure which occurred as a complica-
tion of babesiosis.

Babesiosis should be considered in the differential diagnosis of acute liver failure par-
ticularly in patients who are at risk of severe infection and end organ damage and are living
in an endemic area or have recently travelled to an endemic area. Death rates in patients
hospitalized with babesiosis can be as high as 1 in 10 [9, 10]. The relatively high mortality
rate may be related to the underlying comorbidities in patients with babesiosis as well as the
parasite burden. Misdiagnosis of babesiosis can lead to mismanagement and delay appropri-
ate treatment for this infection, which can be fatal. Prompt treatment appropriately targeted
based on severity can significantly reduce mortality rates of babesiosis. Assessing and ap-
propriately treating those with severe infection and those who are at risk for severe infec-
tion is essential. The use of exchange transfusion in patients with significant disease burden
and in those who have evidence of organ dysfunction can be a life-saving intervention.
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Fig. 1. CDC map of cases of babesiosis by state as of 2014. Image adapted from the CDC map of reported
babesiosis cases.
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Fig. 2. Patient’s peripheral smear depicting sporozoites of B. microti in erythrocytes. Wright-Giemsa stain.
x1,000.
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