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Babesiosis is an emerging health risk, and clinicians need to be 
aware of its different clinical manifestations. In our cohort of 38 
patients, almost half did not recall a tick bite, and diagnosis was 
delayed due to the nonspecific nature of symptoms. Sixty-eight 
percent of patients required hospitalization, with 21% requiring 
intensive care unit stay. Coinfection with Lyme, anaplasma, or 
both Lyme and anaplasma was seen in 24%, 5%, and 8% of the 
patients, respectively. None of the patients in our cohort died 
from their disease.
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Babesiosis is an increasingly frequent worldwide disease 
caused by a tick-borne malaria-like protozoa that infects host 
erythrocytes [1]. Although mainly transmitted by ticks, rare 
cases have been reported after blood transfusion or solid organ 
transplantation [2, 3]. Perinatal transmission has also been 
reported [4]. There are multiple Babesia species that cause 
human disease, including B. microti, B. divergens, B. duncani, 
and B. venatorum. The number of reported cases in the United 
States has been increasing, from about 1100 cases in 2011 to 
nearly 1800 cases in 2014 and almost 2400 in 2017 [5]. The clin-
ical course can vary from an asymptomatic infection to a rap-
idly fatal fulminant infection [6]. We describe the largest series 
of Midwestern patients with babesiosis to date based on our in-
stitutional experience over a 14-year period.

METHODS

We performed a retrospective review of all adult patients 
diagnosed with babesiosis at 3 Midwestern sites (2 MN, 1 WI) 
of the Mayo Clinic between January 1, 2005, and December 

31, 2017. The study was approved by our institutional review 
board. To avoid the ambiguity of serologic diagnosis, our case 
definition required the diagnosis to be established by blood 
smear or polymerase chain reaction (PCR) in addition to a 
clinical syndrome compatible with babesiosis [7]. Using these 
criteria, our chart review identified 38 patients diagnosed with 
and treated for babesiosis. We reviewed each patient chart for 
demographic information, including age at diagnosis, sex, race, 
presence of spleen, medical comorbidities (ie, diabetes mel-
litus or iatrogenic immunosuppression), and date of diagnosis. 
Additionally, we evaluated the clinical presentation for the pres-
ence of specific signs and symptoms, including malaise, chills, 
fevers, subjective fever, arthralgias, nausea, and anorexia. We 
also identified what the highest level of care (outpatient, inpa-
tient, intensive care unit [ICU]) was for each episode. Finally, 
we recorded duration from symptoms to diagnosis, index he-
moglobin, percent parasitemia on smear, method of diagnosis, 
treatment course, and ultimate outcome.

We collected and managed study data using Research 
Electronic Data Capture (REDCap) electronic data capture 
tools, hosted at the Mayo Clinic. REDCap is a secure, web-
based application designed to support data capture for research 
studies [8].

We analyzed data using the Fisher exact test or chi-square 
analysis for nominal data, t test for continuous parametric data, 
and the median test for nonparametric continuous data. We 
considered P values <.05 significant. We performed all statis-
tical analysis using JMP 14 (SAS institute, Cary, NC).

RESULTS

We summarize the demographics of the 38 patients whom 
we identified as having babesiosis in Table 1. The average age 
was 63  years, with 15 males and 23 females. Comorbidities 
included diabetes mellitus (11%), asplenia (13%), and iatro-
genic immunosuppression (8%). Only 55% of the patients 
remembered being bitten by a tick. The most common 
presenting symptom was malaise (84%), with many patients 
complaining of fever (71%) and chills (52%). Diagnosis was 
made with combination PCR and peripheral blood smear 
in 50% of patients, whereas 50% were diagnosed with PCR 
alone. In 27% of patients with positive PCR, peripheral smear 
was negative (Figure 1). The mean length of illness before di-
agnosis was 15.6  days. Most of the patients were diagnosed 
during the summer months (Figure 2).

Nearly 70% of patients required hospitalization, and one-
fifth of the patients were admitted to the intensive care unit. 
Indications for ICU admission included severe hemolytic 
anemia (n = 5), shock requiring vasopressor support (n = 2), 
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and acute respiratory distress syndrome (n = 1). The mean he-
moglobin in the patients managed without hospitalization was 
12.4 g/dL compared with 9.8 g/dL in the hospitalized patients 
(P < .01) (Supplementary Table 1). Among hospitalized patients, 
the mean hemoglobin for ICU admissions was 7.5  g/dL vs 

10.9 g/dL for those without ICU stay (P < .01). The mean para-
sitemia (range) was 10.1% (1.2%–28.5%) in those requiring ICU 
compared with 1.4% (<0.01%–9.2%) in those admitted to the 
medical floor (P < .01). There were also significant differences 
in the mean platelets and mean bilirubin in the group that was 

Table 1. Baseline Characteristics, Presenting Symptoms, and Laboratories of Patients With Babesiosis

Outpatient (n = 12) Hospital Ward Admission (n = 18) Hospital ICU Admission (n = 8) All Patients (n = 38)

Age at hospitalization, No. (%)     

 18–59 y 3 (25) 1 (6) 0 4 (11)

 60–69 y 8 (67) 10 (56) 4 (50) 22 (58)

 ≥70 y 1 (8) 7 (39) 4 (50) 12 (31)

Sex, No. (%)     

 Male 6 (50) 17 (94) 8 (100) 31 (82)

 Female 6 (50) 1 (6) 0 7 (18)

Recalled tick bite, No. (%) 8 (67) 10 (56) 3 (38) 21 (55)

Comorbidities, No. (%)     

 Diabetes 1 (8) 1 (6) 2 (25) 4 (11)

 Hypertension 2 (17) 5 (28) 3 (38) 10 (26)

 Congestive heart failure 1 (8) 1 (6) 1 (13) 3 (8)

 Chronic kidney disease 1 (8) 0 1 (13) 2 (5)

 Asplenia 0 2 (11) 3 (38) 5 (13)

 Immunosuppressive therapy 2 (17) 0 1 (13) 3 (8)

 Organ transplant 0 0 0 0

 Immunodeficiency 1 (8) 0 0 1 (3)

Symptoms, No. (%)     

 Arthralgia 5 (42) 6 (33) 1 (13) 12 (32)

 Malaise 7 (53) 17 (94) 8 (100) 32 (84)

 Chills 5 (42) 11 (61) 4 (50) 20 (52)

 Anorexia 5 (42) 5 (28) 1 (13) 11 (29)

 Subjective fever 6 (50) 14 (78) 7 (88) 27 (71)

 Nausea/vomiting 2 (17) 4 (22) 2 (25) 8 (21)

 Diarrhea 0 2 (11) 1 (13) 3 (8)

Length of stay, No. (%)     

 <8 d 0 15 (83) 3 (38) 30 (79)

 8–14 d 0 2 (11) 4 (50) 6 (16)

 ≥15 d 0 1 (6) 1 (13) 2 (5)

Labs (average)     

 Hemoglobin, g/dL 12.4 10.9 7.5 10.3

 WBC, ×10(9)/L 7.5 6.2 7.8 7.2

 Platelets, ×10(9)/L 192 134 103 143

 Alkaline phosphatase, U/L 108 86 102 98.7

 AST, U/L 35 98 107 80

 ALT, U/L 30 66 71 55.7

 Bilirubin, mg/dL 0.5 1.3 2.4 1.4

Coinfection, No. (%)     

 Lyme 0 6 (33) 3 (38) 9 (24)

 Anaplasma 0 1 (5) 1 (13) 2 (5)

 Lyme & anaplasma 1 (8) 2 (11) 0 3 (8)

ID consult, No. (%) 4 (33) 12 (67) 8 (100) 24 (63)

Treatment     

 Azithromycin + atovaquone, No. (%) 12 (100) 14 (78) 0 26 (68)

 Clindamycin + quinine or quinidine, No. (%) 0 4 (22) 8 (100) 12 (32)

 Average duration, d 13.1 22.7 20.1 18.6

 Exchange transfusion, No. (%) 0 0 3 (38) 3 (8)

 PRBC transfusion, No. (%) 0 3 (17) 8 (100) 11 (29)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; ICU, intensive care unit; ID, infectious diseases; PRBC, packed red blood cells; WBC, white blood cell count.
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hospitalized (ICU plus regular floor patients) compared with 
the group managed as outpatients. In addition to Babesia in-
fection, 28.9% of patients also had Lyme disease and 10.5% had 
Anaplasma coinfection. All 5 asplenic patients required hospi-
talization, with 3 requiring an ICU stay. Initial parasitemia of 
asplenic patients ranged from 2.5% to 28%, and the duration of 
the parasitemia varied from 10 to 142 days. Patients with smear-
positive disease were admitted to the hospital 94% of the time 
(Supplementary Table 2).

Initial treatment of intravenous (IV) clindamycin plus oral 
quinine (n  =  11) or IV quinidine (n  =  1) was used in 31% 
(n = 12) of patients, whereas the remaining 69% received a 

combination of atovaquone and azithromycin. In 75% of the 
patients who were initially started on a combination of qui-
nine and clindamycin, treatment had to be modified after an 
average of 4  days due to side effects from quinine (hearing 
issues, QT prolongation, arrhythmias, hemolysis, and hypo-
glycemia). The median duration of treatment was 10  days. 
Three patients with parasitemias ranging from 12.3% to 
28.5% received exchange transfusion. Patients receiving ex-
change transfusion required a significantly longer duration of 
medical treatment (Supplementary Table 3). These patients 
also tended to have lower presenting hemoglobin and more 
elevated bilirubin than the patients who did not require ex-
change transfusion. None of the patients died as a result of 
their disease. The mean duration of follow-up for our cohort 
was 4 years.

DISCUSSION

Babesiosis is a worldwide emerging zoonosis able to cause a 
wide spectrum of disease. The majority of patients who be-
come infected are asymptomatic and never present for care. 
This is supported by data suggesting that 3.7% of blood donors 
from an endemic region are seropositive for the disease [9]. 
Forty percent of children and 20% of adults may experience 
asymptomatic infection [10]. A  case series of 34 Long Island 
patients had a mean age of 53 years, with predominantly males 
(26M and 8F) [11]. Our sex distribution was closer to even, 
with 15 males and 23 females. Our population was also older, 
with a mean age of 63 years. This may simply reflect changing 
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Figure 1. Diagnostic workflow. Abbreviation: PCR, polymerase chain reaction.
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Figure 2. Seasonality of babesiosis diagnosis—Mayo Clinic Data compared with 2017 CDC data [13]. Abbreviation: CDC, Centers for Disease Control and Prevention.
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population demographics in the 18  years since the previous 
study was published.

Unsurprisingly, in our cohort, the most common month of 
diagnosis was July, with a clear overall peak in the summer 
months, consistent with previous surveillance (Figure 2) [11–
13]. This corresponds to the time of the year that humans are 
in greatest contact with the tick vector. The vector for B. microti 
in the United States is the Ixodes scapularis tick. The timing of 
patient presentation is a diagnostic clue, as most exposure to 
infected nymphal ticks occurs from late spring to summer.

Rates of hospitalization for babesiosis vary widely, ranging 
from 16% to 87% [12, 14–16]. Our hospitalization rate of 42% is 
within this range but is higher than the most recent large series, 
which reported 16% hospital admission. The higher admissions 
are likely representative of referral bias in our cohort, with more 
severe cases being referred to our tertiary medical center being 
more likely to require hospital admission.

Babesiosis can be difficult to diagnose due to patients 
presenting with nonspecific symptoms and often not 
remembering a tick bite. This may explain the mean length 
of illness before diagnosis (15.6  days). Similar delay between 
symptom onset and diagnosis has been seen in previous studies 
[11]. All the patients in our cohort were diagnosed with babesi-
osis via positive PCR or positive PCR and positive blood smear. 
No patients had a positive blood smear without a positive PCR. 
There were 7 patients who had positive PCR but negative smear. 
This may represent less severe disease, as the PCR may con-
tinue to detect parasitic DNA even after the infection has been 
eradicated. Of the 7 patients in this situation, only 2 required 
hospitalization. Additionally, 16 of the 17 patients with positive 
smears were admitted to the hospital, signifying more severe 
disease.

Definitive babesiosis diagnosis is classically made via exam-
ination of a thin blood smear stained with Giemsa or Wright 
staining to identify intraerythrocyte parasites [17]. In our 
series, peripheral smears were obtained more frequently when 
infectious diseases was involved in patient care. This might re-
flect more comprehensive care; however, as discussed previ-
ously, this assay is less sensitive than PCR.

Although we did not report antibody titers for the patients in 
our cohort as we wanted a rigorous case definition, in practice 
titers are commonly performed with the ability to detect IgM 
as soon as 2 weeks after onset of illness. Serologic tests are lim-
ited by their inability to detect antibodies against B.  duncani, 
B.  divergens, or B.  venatorum [6]. As previously discussed, 
about 3.7% of the population in endemic regions is seroposi-
tive, limiting the utility of this test.

Coinfection with Borrelia spp. or Anaplasma spp. resulted 
in increased severity of symptoms and a higher chance of 
hospitalization. More than one-quarter of the patients 
with babesiosis also had Lyme disease. Previous studies of 
patients with Lyme disease in endemic areas have found that 

>10% suffer from concurrent babesiosis [18]. The severity 
and number of symptoms in coinfected patients are worse 
than in those without coinfections [18]. Due to high rates 
of coinfection with Borrelia and Anaplasma spp., screening 
should be considered, especially in hospitalized patients with 
babesiosis.

Three of the patients in the cohort were treated with ex-
change transfusion. Two of these patients were asplenic, leading 
to more severe disease. Generally, exchange transfusion is re-
served for the most severely ill patients (parasitemia >10%, 
severe anemia, end organ dysfunction). These patients should 
also receive combination therapy with clindamycin and qui-
nine. Less than one-third of the patients in the cohort were 
treated with this regimen, and most of these patients had to 
be switched to a different regimen due to side effects associ-
ated with quinine.. Less severely ill patients can be treated with 
atovaquone and azithromycin; however, there is also some evi-
dence that this regimen may be effective in patients with mod-
erate to severe disease [14]. Duration of treatment is at least 
7–10 days, depending on clinical response. One patient in the 
cohort was treated for 210 days for babesiosis with atovaquone 
and azithromycin due to persistently positive blood smears. 
This patient was coinfected with Lyme disease and had a pre-
vious splenectomy for leukemia. His peak parasitemia was 11%. 
Treatment was discontinued after he proved to have negative 
smears for about 1 month.

None of the patients in our group died from their disease. 
Previous studies have found mortality rates between 5% and 
10%, with rates approaching 20% for severely immunocompro-
mised patients [19].

CONCLUSIONS

Due to the nonspecific symptoms of babesiosis, diagnosis is 
often delayed. Any unexplained febrile illness occurring in 
a patient either living in an endemic area or with a history of 
travel to an endemic area within last 2 months should prompt 
testing for babesiosis regardless of tick bite history. Once diag-
nosis is established, hemoglobin and parasitemia levels corre-
late with severity of illness and can be used for prognostication. 
In patients with diagnosis of Lyme disease or anaplasmosis, if 
there is no improvement after initiation of therapy, babesiosis 
should be suspected.
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