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Abstract

Babesiosis is a potentially life-threatening tick-borne parasitic infec-
tion. Severe disease in splenectomized individuals may require ex-
change transfusion. A 58-year-old male with a history of splenectomy 
presented with 2 weeks of subjective fever, weakness, and abdomi-
nal pain. He denied any rashes, tick bites, or recent travel. He had a 
motor vehicle accident a few years ago and had undergone an emer-
gency splenectomy. On examination, the patient was febrile (39.3 
°C), tachycardic (106/min), and jaundiced. Labs revealed anemia and 
thrombocytopenia. Computed tomography (CT) abdomen revealed 
asplenia. As it was summer, there was concern for a tick-borne illness. 
A peripheral smear showed schistocytes, and labs revealed hyperbili-
rubinemia, high lactate dehydrogenase (LDH), low haptoglobin, and 
reticulocytosis (13%), consistent with hemolysis. Testing for severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), Ehrlichia, 
Borrelia, Anaplasma, and viral hepatitis was negative. Antibody test-
ing for Babesia microti was positive. A blood parasite smear confirmed 
Babesia microti with a parasitemia of 9.5%. The patient received in-
travenous azithromycin and atovaquone for severe babesiosis. On day 
2 of hospitalization, parasitemia increased to 14.7%. Hemoglobin and 
platelets dropped further on day 3. His parasite load remained con-
sistently above 10% despite medical treatment. A decision was made 
for a red blood cell (RBC) exchange transfusion for severe disease, 
which was performed on the fourth day of hospitalization. Clinical 
improvement was seen after one session of exchange RBC transfu-
sion. Hemoglobin remained stable, and thrombocytopenia improved 
1 day after RBC exchange transfusion. Parasitemia dropped to 1.2% 

after 4 days of exchange transfusion, and azithromycin was switched 
to oral. He received 9 days of inpatient azithromycin and atovaquone. 
He was discharged with a plan to continue the oral antimicrobials for 
3 more weeks. Asplenia and parasitemia > 10% are associated with 
severe babesiosis. Asplenia, in particular, is associated with severe in-
fection, hospitalization, and prolonged duration of therapy. Exchange 
transfusion in severe babesiosis can be lifesaving.
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Introduction

Babesiosis is an intraerythrocytic infection caused by the pro-
tozoan Babesia. It is primarily spread by tick vectors, with ro-
dents being the reservoir and humans serving as accidental, 
dead-end hosts. Babesia microti is the most common species.

Babesiosis can be asymptomatic or potentially life-threat-
ening, especially in immunocompromised individuals. We de-
scribe a case of a male with a history of splenectomy admitted 
with babesiosis. The patient was at risk for severe disease, and 
his clinical status improved after just one session of red blood 
cell (RBC) exchange transfusion.

Case Report

A 58-year-old male with a history of splenectomy presented 
with 2 weeks of subjective fever, weakness, decreased oral in-
take, and abdominal pain. He denied any rashes, tick bites, or 
recent travel. He revealed that he slept outdoors on his farm 
in Pennsylvania. He denied any sick contact or eating outside 
food. He had a motor vehicle accident a few years ago and had 
undergone an emergency splenectomy. The abdominal pain 
was mild, intermittent, right sided, and not related to eating.

On examination, the patient was febrile (39.3 °C), tachy-
cardic (106/min), and appeared jaundiced and in discomfort 
due to pain. An abdominal exam was remarkable for right up-
per quadrant tenderness.

Labs revealed anemia, hemoglobin 10.4 g/dL (reference 
range: 13.5 - 17.5 g/dL), thrombocytopenia 74 × 109/L (refer-
ence range: 150 - 400 × 109/L), and white blood count within 
normal limits. A computed tomography (CT) of the abdomen 
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showed asplenia. As it was summer season, there was a con-
cern for a tick-borne illness causing low cell counts.

A peripheral smear showed schistocytes. Labs showed hy-
perbilirubinemia (1.7 µmol/L, reference range: 0.3 - 1.0), high 
lactate dehydrogenase (LDH) (583 U/L, reference range: 140 
- 280 U/L), low haptoglobin (< 30 mg/dL, reference range: 41 
- 165 mg/dL), and reticulocytosis (13%, reference range: 0.5-
2.5%). That was consistent with hemolysis. Testing for severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
Ehrlichia, Borrelia, Anaplasma, and viral hepatitis was nega-
tive.

Antibody testing for Babesia microti revealed positive im-
munoglobulin (Ig)G (> 1:16) and IgM (> 1:20). A blood para-
site smear confirmed multiple rounded, paired, and multiple 
Babesia microti with a parasitemia of 9.5%, as seen in Figure 
1. The malarial parasite was not identified on peripheral smear. 
The polymerase chain reaction (PCR) for babesia was thus not 
performed.

The patient received intravenous azithromycin 500 mg 
daily and atovaquone 750 mg 12 h for severe babesiosis. On 
day 2 of hospitalization, parasitemia increased to 14.7%. He-
moglobin dropped to 8.7 g/dL and platelets to (52 × 109/L) on 
day 3. His parasite load remained consistently above 10% de-
spite treatment for severe babesiosis. The medical team formu-
lated a multidisciplinary plan for RBC exchange transfusion 
with the infectious disease and hematology teams, performed 
on the fourth day of hospitalization.

Clinical improvement was seen after one session of RBC 
exchange transfusion. Hemoglobin remained stable at 8.7 g/
dL, and thrombocytopenia improved to (81 × 109/L) 1 day af-
ter RBC exchange transfusion. Parasitemia dropped to 1.2% 
after 4 days of exchange transfusion, and azithromycin was 

switched to oral. He received 9 days of inpatient azithromycin 
and atovaquone. He was discharged with a plan to continue the 
oral antimicrobials for 3 more weeks. At a follow-up 5 days af-
ter discharge, parasitemia had dropped to 0.2%, and the patient 
was doing clinically well.

Discussion

There are several species of Babesia, of which Babesia microti 
is the most common. It is endemic to North America’s North-
east and Upper Midwest and is spread by Ixodes scapularis. 
Other species include Babesia duncani, which is spread by the 
Ixodes pacificus tick and endemic to the Pacific Northwest; 
Babesia divergens, endemic to Europe; and Babesia venato-
rum and Babesia crassa, endemic to Northeast China.

Other transmission methods include tick bites, blood 
transfusion, organ transplantation, and transplacental trans-
mission. Over 250 cases of transfusion-transmitted babesiosis 
have been reported [1, 2]. Two cases have been reported of 
babesiosis spreading following renal transplant, as the donor 
had received many transfusions on the day he expired [3]. Fi-
nally, more than 10 cases of congenital babesiosis have been 
reported in the USA [4].

The number of cases of babesiosis has steadily risen, ne-
cessitating the Centers for Disease Control and Prevention 
(CDC) to categorize it as a reportable disease in January 2011. 
From 2011 to 2019, annual cases increased from 1,126 to 2,418 
[5]. The prevalence of Babesia microti is 1% in newly named 
endemic areas and 20% in well-established areas.

The spleen is a critical defense in mitigating disease as the 
red pulp utilizes macrophages to target and phagocytose infected 
erythrocytes. Patients without a spleen will have a worse presen-
tation due to the risk of higher levels of parasites in the blood.

The incubation period for Babesia microti is 1 - 6 weeks 
if tick-borne or 6 - 9 weeks and up to 6 months if received 
via blood transfusion. Presentation ranges from asymptomatic 
to mild/moderate to severe. The severity of presentation de-
pends on immunocompetence and the presence of a spleen to 
participate in erythrocyte phagocytosis. Mild disease is seen 
when parasitemia is < 4%. Symptoms typically include flu-like 
illnesses with fever, malaise, headache, and, less commonly, 
arthralgias and sore throat. Fever is usually intermittent or 
sustained and can be as high as 40.9 °C. Physical exam may 
reveal splenomegaly or hepatosplenomegaly, jaundice, retin-
opathy, and pharyngeal erythema. A rash is typically not com-
mon in babesiosis and, if present, may indicate co-infection 
with Lyme disease. Labs may exhibit anemia, elevated LDH, 
low haptoglobin, reticulocytosis, transaminitis, elevated total/
indirect bilirubin, thrombocytopenia, and elevated blood urea 
nitrogen (BUN)/creatinine (Cr). In severe disease, labs are 
similar but more pronounced [2].

Severe disease occurs in immunocompromised individu-
als, patients over 50, neonates, or those who are without a 
spleen. Presentation is similar to mild/moderate disease but 
with more acute symptoms. The presence of nausea, vomiting, 
and diarrhea predicts severe infection. Complications of severe 
disease include acute respiratory distress syndrome, conges-

Figure 1. Giemsa stain thin blood smear with arrows pointing towards 
cells infected with Babesia microti.
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tive heart failure, renal failure, splenic rupture, disseminated 
intravascular hemolysis, hepatitis, coma, and death. Half of 
all hospitalized babesiosis patients will develop complications 
[1]. The most common complication is acute respiratory dis-
tress syndrome. A study of 22 patients found mortality in a pa-
tient’s hospital course to be higher if they got acute respiratory 
distress syndrome than if not (37% vs. 14%) [6]. Splenic rup-
ture is rare but occurs in healthier, younger patients. Rupture 
is spontaneous and secondary to excess erythrophagocytosis 
in the red pulp. Before rupture, most of these patients have 
splenomegaly, low parasitemia, and no other complications. 
Other complications of this disease include warm autoimmune 
hemolytic anemia (2 - 4 weeks following resolution of treat-
ment), relapsing disease (fatal in 20% of cases), and fatality 
(3-9% of hospitalized patients and 20% for those who acquired 
it through blood transfusion) [5].

Coinfection is common in babesiosis as the tick vector, Ix-
odes scapularis, carries Borrelia burgdorferi, Anaplasma phago-
cytophilum, and Ehrlichia muris. Half of patients with babesiosis 
have concurrent Lyme disease. Co-infection may present with a 
more significant number of acute symptoms and a longer dura-
tion of Lyme disease. Studies have suggested that co-infection 
with Lyme disease does not affect the severity of babesiosis [7].

Investigation for babesiosis should begin when clinical 
signs are apparent, tick bites have been reported, one lives or 
has traveled to an endemic area, or when other explanations 
have been exhausted. The first diagnostic test is a thin periph-
eral blood smear using Giemsa or Wright staining. This test al-
lows for rapid turn-around time and adequately quantifies par-
asitemia. In early infection, parasitemia may be low; therefore, 
diagnosis requires multiple smears over several days [1]. The 
stain shows trophozoites as round, oval, and pear-shaped with 
purple chromatin dots. Various infections may be within each 
cell, and rings may resemble Plasmodium falciparum. Babesia 
infection can be distinguished from malaria with a pathogno-
monic merozoite tetrad confirmation (Maltese cross), extracel-
lular forms, absence of hemozoin deposit in ring forms, and 
absence of gametocytes [2]. Real-time PCR testing is sensitive 
and can detect the 18s RNA gene of Babesia with 100% speci-
ficity. It is typically used if no microscopy expert is available, 
the species of Babesia must be distinguished, or parasitemia 
is very low. Serology studies are used as confirmatory tests, 
using indirect fluorescent antibody testing. A single serology 
study is not specific as it will not distinguish between acute 
versus past infection; therefore, acute and convalescent studies 
are necessary. Finally, in severe disease, radiographic imag-
ing may reveal pulmonary edema on the chest radiograph and 
splenic infarct and splenic rupture on the abdominal CT scan.

The differential for babesiosis is broad and includes tick-
borne and arbor-borne illnesses. Patients with rickettsial infec-
tion typically present with fever, headache, thrombocytopenia, 
leukopenia, and transaminase elevation. Rickettsia, however, 
presents with petechial rash or eschar several days into the 
disease course. Malaria has clinical manifestations that mirror 
babesiosis. Diagnosis of malaria should be suspected in the 
setting of epidemiologic exposure and is verified by visual-
izing parasites on peripheral smears or using a rapid diagnostic 
test. As stated above, babesiosis may be distinguished from 
malaria on a thin blood smear. The diagnosis of these other 

diseases is established by microscopy, PCR, or serology.
Treatment is initiated in individuals who are symptomatic 

or asymptomatic with positive blood smears or PCR results 
for more than 3 months after the initial positive result. Two 
standard regimens: 7 - 10 days of atovaquone plus azithromy-
cin or 7 - 10 days of quinine plus clindamycin. However, the 
latter regimen has significantly higher rates of adverse drug 
reactions. In those with severe disease, the preferred regimen 
is clindamycin plus quinine. Intravenous (IV) quinidine can 
be used but necessitates cardiac monitoring for QT prolonga-
tion. Extended treatment of 6 weeks plus 2 weeks following 
negative blood smears for severe conditions or those with im-
munocompromised states is necessary as persistent or relaps-
ing disease is common [7]. Exchange transfusion therapy is 
recommended if parasitemia is > 10% and hemoglobin is < 10 
g/dL and for those with severe Babesia divergens infection, 
pulmonary, renal, or hepatic dysfunction, regardless of para-
sitemia levels. Exchange transfusion reduces parasitemia and 
cytokines and corrects anemia [5, 8]. Finally, empiric doxy-
cycline should be initiated where Lyme disease is endemic, 
pending definitive diagnostic tests. In those who do not im-
prove within 48 h following the babesiosis regimen, empiric 
doxycycline should be started pending further diagnostic data.

Conclusions

Severe infection in babesiosis is more common in patients with 
asplenia and parasitemia > 10 %, such as ours. Asplenia is as-
sociated with severe illness, hospitalization, and prolonged 
duration of therapy. Exchange transfusion, in addition to anti-
microbials, can reduce morbidity and mortality.

Learning points

Babesiosis is a tick-born illness endemic to the Northeastern 
USA, with peak season in the spring and summer. Severe babe-
siosis occurs in individuals with asplenia, immunocompro-
mised individuals, and those above 50, and can be life-threat-
ening with multiorgan failure. Exchange transfusion therapy 
is recommended if parasitemia is 10% and hemoglobin is < 
10 g/dL.
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