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SYNOPSIS

Babesiosis is a globally distributed parasitic infection
caused by intraerythrocytic protozoa. The full spectrum of
neurologic symptoms, the underlying neuropathophysiol-
ogy, and neurologic risk factors are poorly understood.
Our study sought to describe the type and frequency
of neurologic complications of babesiosis in a group of
hospitalized patients and assess risk factors that might
predispose patients to neurologic complications. We re-
viewed medical records of adult patients who were ad-
mitted to Yale-New Haven Hospital, New Haven, Con-
necticut, USA, during January 2011-October 2021 with
laboratory-confirmed babesiosis. More than half of the
163 patients experienced >1 neurologic symptoms dur-
ing their hospital admissions. The most frequent symp-
toms were headache, confusion/delirium, and impaired
consciousness. Neurologic symptoms were associated
with high-grade parasitemia, renal failure, and history of
diabetes mellitus. Clinicians working in endemic areas
should recognize the range of symptoms associated with
babesiosis, including neurologic.

Babesiosis is an emerging parasitic infection with
global distribution. The infection is caused by in-
traerythrocytic protozoa of the genus Babesia. During
the past 2 decades, the incidence of babesiosis has
increased, particularly in the northeastern and north-
ern midwestern United States. The Centers for Dis-
ease Control and Prevention reported an increased
babesiosis incidence in Connecticut, USA, from 2011
(2.1 cases/100,000 persons) to 2019 (9 cases/100,000
persons), more than 10 times the incidence reported
nationally during that time period (1). More than 100
species of Babesia have been described in wild and
domestic animals. The predominant species causing
human disease in the United States is B. microti (1-3).
The disease is transmitted primarily through the bite
of an infected ixodid tick, which is capable of trans-
mitting several pathogens at the same time, including
Borrelia burgdorferi, the cause of Lyme disease (2-5).
Babesiosis is less commonly transmitted via blood
transfusion, organ transplantation, or through the
placenta (2,3,6).

Although most persons with babesiosis experi-
ence nonspecific influenza-like symptoms, more se-
vere and prolonged disease can occur in persons >50
years of age; those who are immunocompromised
due to asplenia, cancer, or HIV/AIDS or who are re-
ceiving immunosuppressive drugs; and those who
have chronic heart, lung, renal, or liver disease (2,7,8).
Severe infection is associated with high-grade parasit-
emia and organ failure (e.g., acute respiratory distress
syndrome, congestive heart failure, severe hemolytic
anemia, or renal failure) and death (2,8-11). Little
has been published about babesiosis-induced central
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nervous system dysfunction (12,13). Neurologic com-
plications include headache, syncope, neuropathy,
retinal nerve infarcts, and altered state of conscious-
ness (9,12,14-20). The full spectrum of neurologic
complications and underlying pathophysiology are
poorly understood, as are factors that predispose pa-
tients to neurologic complications.

We conducted this study to investigate the type
and frequency of neurologic complications of babe-
siosis in a group of hospitalized patients and to as-
sess risk factors that predispose patients to neurologic
complications. We hypothesized that patients with a
diagnosis of babesiosis commonly experience neuro-
logic system manifestations and that those symptoms
are most frequent in patients with severe babesiosis.
Accordingly, we conducted a retrospective medi-
cal record review of all adult patients admitted to
Yale-New Haven Hospital (YNHH) in New Haven,
Connecticut, USA, during 2011-2021 with laboratory-
confirmed babesiosis.

Methods

Design and Setting

The sample population included all adult patients
(=18 years of age) admitted to YNHH during Janu-
ary 2011-October 2021 with a diagnosis of babesiosis.
Patients were required to have Babesia parasites pres-
ent on thin blood smear or amplification of B. microti
DNA by PCR to be included. Eligible patients were
identified in collaboration with the Yale Center for
Clinical Investigation Joint Data Analytics Team.

Data Collection

We obtained approval for study procedures from the
Yale University Human Investigation Committee be-
fore data collection (HIC protocol #2000030420). We
performed comprehensive medical record reviews
and systematically abstracted study variables by us-
ing a standardized medical questionnaire (21). We
recorded demographic and clinical variables, includ-
ing the following underlying conditions and comor-
bidities: chronic cardiac, pulmonary, renal, or hepatic
conditions; dementia; diabetes mellitus; hyperten-
sion; malignancy; migraine; seizure; stroke; and im-
munocompromised status.

We recorded all neurologic symptoms and com-
plications documented at the time of hospital admis-
sion: acute cerebrovascular disease, acute syncope,
ataxia/gait disturbance, confusion/delirium, facial
droop, focal weakness, headache, impaired con-
sciousness, nerve pain, tremor, language deficit, vi-
sion impairment, vertigo, and seizure. The neurologic
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symptoms and complications we recorded were then
independently confirmed by 2 neurologists. We de-
fined confusion/delirium as a deficit in mental sta-
tus characterized by disorientation, bewilderment, or
difficulty following commands (22). We categorized
impaired consciousness (i.e., diminished arousal and
response to stimulation) on the basis of severity us-
ing the Glasgow Coma Scale, classifying symptoms
as either lethargy, obtundation, stupor, or coma (23).
Lethargy is a mild reduction in alertness, obtundation
is a moderate reduction in alertness, stupor is a con-
dition of deep sleep in which the patient can only be
aroused by vigorous external stimulation, and coma
refers to a complete lack of motor response to any
stimuli from the external environment (23,24).

We abstracted key laboratory variables related to
the severity of infection. We computed median labo-
ratory values and interquartile ranges (IQRs) on the
basis of either the recorded minimum or maximum
laboratory value, as appropriate. Laboratory param-
eters included peak parasitemia, minimum hema-
tocrit and platelet count, and maximum blood urea
nitrogen, creatinine, aspartate aminotransferase and
alanine aminotransferase. We calculated glomerular
filtration rate by using the 2021 Chronic Kidney Dis-
ease Epidemiology Collaboration equation (25).

Statistical Analysis

We performed statistical analyses by using SAS Stu-
dio 3.8 (SAS Institute Inc.). We summarized demo-
graphic characteristics of the sample by using appro-
priate descriptive statistics. We categorized patients
according to peak parasitemia (group 1, <1.0%; group
2,1.0% —10.0%; group 3, >10.0%) (Table 1). For pa-
tients with peak thin blood smear results reported
as <1%, we used a value of 0.9% in calculations. We
compared those subgroups to determine if neuro-
logic manifestations were more frequent in patients
with high parasitemia. Given the nonparametric
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distribution of those data, we reported medians and
IQRs for hematologic, hepatic, and renal function
laboratory tests. We used Wilcoxon 2-sample tests to
compare laboratory results among patients with and
without the most common neurologic symptoms.

To represent the distribution density of neu-
rologic symptoms by peak parasitemia, we used
Prism 9 software (GraphPad Software) to generate
violin plots. We analyzed the relationship between
peak parasitemia and each reported neurologic
symptom by using Mann-Whitney U tests for con-
tinuous variables.

We used univariate logistic regression models to
test associations between comorbid conditions and
the 3 most common neurologic symptoms: headache,
confusion/delirium, and impaired consciousness.
We noted variables that were significant in unadjust-
ed univariate analysis and entered them into a mul-
tivariate model for each neurologic symptom. We set
the significance level for univariate and multivariate
analysis to p<0.05.

Results

Demographic and Clinical Characteristics

We identified a total of 163 hospitalized patients with
laboratory-confirmed babesiosis during the study pe-
riod (January 2011-October 2021). The median age
was 67 years (IQR 45-89; range 30-93). Most patients
were male (n=104 [63.8%]). The study population was
predominately White or Caucasian (n = 118 [74.7%]).
Most patients (n = 160 [98.2%]) were diagnosed with
babesiosis by a blood smear positive for intra-eryth-
rocytic organisms that were consistent with Babesia.
Three patients were diagnosed with babesiosis on the
basis of a positive PCR blood specimen in the context
of an appropriate acute clinical syndrome. Most pa-
tients (n = 117 [71.8%]) had >1 medical comorbidity
at admission. The most common comorbidities were

Table 1. Neurologic symptoms during hospital admissions for babesiosis in patients admitted to Yale-New Haven Hospital, New

Haven, Connecticut, USA, January 2011-October 2021*

Peak parasitemia, no. (%) patients

Neurologic symptom No. (%) patients <1.0%,n=45 1.0%-10.0%, n = 81 >10.0%, n = 37 p value
Headache 52 (31.9) 14 (31.1) 28 (34.6) 10 (27.0) 0.711
Confusion/delirium 27 (16.6) 2(4.4) 13 (16.1) 12 (32.4) 0.003
Impaired consciousness 24 (14.7) 4 (8.9) 9(11.1) 11 (29.7) 0.018
Ataxia/gait disorder 17 (10.4) 3(6.7) 10 (12.4) 4(10.8) 0.632
Vision impairment 10 (6.1) 5(11.1) 4 (4.9) 1(2.7) 0.266
Acute syncope 6 (3.7) 2(4.4) 4 (4.9) 0(0.0) 0.482
Language deficit 5(3.1) 0(0.0) 5(6.2) 0(0.0) 0.106
Nerve pain 4 (2.5) 1(2.2) 2 (2.5) 1(2.7) 1.000
Focal weakness 3(1.8) 1(2.2) 1(1.2) 1(2.7) 0.794
Tremor 3(1.8) 1(2.2) 2 (2.5) 0 (0.0) 1.000
Seizure 2(1.3) 1(2.2) 0(0.0) 1(2.7) 0.252

*Total sample (n = 163); Column percentages do not sum to 100% due to many patients being affected by multiple neurologic conditions throughout

hospitalization. Boldface type indicates statistical significance.
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SYNOPSIS

hypertension (n = 82 [50.3%]), immunodeficiency (n
=40 [24.5%]), and cardiac disorder (n = 39 [23.9%]).
Most of the immunodeficient patients (n = 21 [52.5%])
were asplenic. Other comorbid conditions includ-
ed diabetes (n = 23 [14.1%]), stroke (n = 13 [8.0%]),
chronic kidney disease (n = 8 [4.9%]), migraine (n = 4
[2.5%]), dementia (n = 3 [1.84%]), and seizure disor-
der (n =2 [1.2%]). Twelve patients (7.4%) had erythe-
ma migrans rash, indicating active co-infection with
Lyme disease.

Neurologic Symptoms of Babesiosis

We recorded the frequency of neurologic symptoms
experienced by patients admitted to YNHH for babe-
siosis (Table 1). More than half (n = 97 [59.5%]) expe-
rienced >1 neurologic symptoms. The most frequent
symptoms were headache (n=52[31.9%]), confusion/
delirium (n = 27 [16.6%]), impaired consciousness (n
= 24 [14.7%]), ataxia/gait disorder (n = 17 [10.4%]),
and vision impairment (n =10 [6.1%]). Patients noted
to have impaired consciousness were 20 (12.3%) clas-
sified as lethargic, 3 (1.8%) as obtunded, and 1 (0.6%)
as stuporous.

Confusion/Delirium and Parasitemia

Although we found no association between the de-
gree of parasitemia and the presence of any neuro-
logic symptoms, patients with confusion/delirium
and impaired consciousness were significantly more
likely to have a higher peak parasitemia than those
without these symptoms (Figure). All 163 hospital-
ized patients were stratified by peak parasitemia
into 3 groups: peak parasitemia of <1% (n = 45), peak
parasitemia of 1.0%-10% (n = 81), and peak parasit-
emia of >10% (n = 37). The 27 patients with confu-
sion/delirium were also stratified into the peak par-
asitemia groups. Among the 45 patients with a peak
parasitemia <1%, 2 (4.4%) patients experienced con-
fusion/delirium. Among the 81 patients with a peak
parasitemia of 1.0%-10%, 13 (16.1%) experienced
confusion/delirium. Among the 37 patients with a
peak parasitemia of >10%, 12 (32.4%) experienced
confusion/delirium (Table 1). The median peak
parasitemia of the patients who experienced confu-
sion/delirium was significantly higher than that of
the patients who did not experience confusion/de-
lirium (p = 0.001) (Figure). Those findings indicate
that as parasitemia increases, so does the prevalence
of confusion/delirium.

Impaired Consciousness and Parasitemia

We found a significant association between peak
parasitemia and impaired consciousness (p<0.005).
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Of the 163 hospitalized patients, 14.7% experienced
impaired consciousness at the time of hospital ad-
mission. When we stratified by peak parasitemia
groups, we observed impaired consciousness in
4 (8.9%) of the group with the lowest (<1%) peak
parasitemia, 9 (11.1%) of the group with mid (1.0%-
10%) peak parasitemia, and 11 (29.7%) of those in
the group with the highest (>10%) peak parasitemia.
That distribution was similar to that of patients with
confusion/delirium. Patients with impaired con-
sciousness (of any degree) had a higher median peak
parasitemia than those without impaired conscious-
ness (p = 0.014) (Figure).

Ophthalmologic Symptoms

Ten (6.1%) patients reported transient vision impair-
ment, one of whom was formally evaluated by the
ophthalmology department after reportedly seeing
different colored lights and shapes when she closed
her eyes. Ophthalmologic examination revealed no
evidence of ocular infection or inflammation.

Neuroimaging Findings

Thirty-three (20.2%) of the hospitalized patients un-
derwent neuroimaging with cranial computerized
tomography (n = 28), brain magnetic resonance im-
aging (n =7), or electroencephalogram (n = 2) (Table
2). Only 2 patients had acute abnormalities seen on
neuroimaging, 1 with ischemic stroke and 1 with
subarachnoid hemorrhage. The patient who suffered
a stroke had fever, malaise, and anemia; an episode
of expressive aphasia during an acute babesiosis
episode resulting from a small, left-middle cerebral
artery stroke, confirmed on imaging to be secondary
to high-grade internal carotid artery stenosis. The pa-
tient with a subarachnoid hemorrhage had confusion
and jaundice and was in critical condition because of
multiorgan failure, including respiratory, kidney, and
liver failure, and disseminated intravascular coagula-
tion. Computed tomography revealed subarachnoid
hemorrhage, most conspicuous within the left frontal
lobe. Most other patients who underwent neuroimag-
ing had nonspecific white matter changes and some
element of volume loss, which were considered to be
related to chronic disease and aging. Electroencepha-
lograms results were unremarkable for both patients
who underwent this examination.

Laboratory Findings

We assessed laboratory measures of hematologic, he-
patic, and renal function among patients with the most
frequently reported neurologic symptoms: headache,
confusion/delirium, and impaired consciousness.
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Anemia was common in the overall sample popula-
tion. Median hematocrit was 26.7% for male patients
(reference range 40%-52%) and 25% for female pa-
tients (reference range 37%-53%). Patients with im-
paired consciousness had a lower hematocrit than
did those without impaired consciousness (23.6% vs.
26.4%; p = 0.024) (Table 3). Patients with confusion/
delirium and those with impaired consciousness had
significantly higher median blood urea nitrogen and
creatinine values and significantly lower glomerular

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 29, No. 6, June 2023

filtration rate compared with patients without these
symptoms (Table 3).

Six patients underwent lumbar puncture dur-
ing hospital admission. The indications for lumbar
puncture were headache (n = 2), confusion (n = 2),
unresponsive state (n = 1), and confusion with bilat-
eral hearing loss (n = 1). None of those patients were
found to have a pleocytosis (i.e., all had cerebrospi-
nal fluid [CSF] leukocyte counts <5 cells/uL). One
patient had slightly elevated CSF protein (82 g/dL);
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Table 2. Imaging indications and findings in patients with
neurologic symptoms associated with babesiosis admitted to
Yale-New Haven Hospital, New Haven, Connecticut, USA,
January 2011-October 2021*
Imaging

Neuroimaging modality

No. (%) patients

Computed tomography 28 (17.2)
Magnetic resonance imaging 7 (4.3)
Electroencephalogram 2(1.2)
Indication
Altered mental status/confusion 15(9.2)
Headache 8 (4.9)
Fever 5(3.1)
Evaluate CNS abnormalities 3(1.8)
Weakness 3(1.8)
Dizziness 1(0.6)
Dysphagia, slurred speech 1(0.6)
Fall 1(0.6)
Head injury 1(0.6)
Visual changes 1(0.6)
Syncope 1(0.6)
Numbness 1(0.6)
Fatigue 1(0.6)
Seizure 1(0.6)
Findings
Nonspecific white matter changes 23 (14.1)
Volume loss 14 (8.6)
Acute changes 2(1.2)
Evidence of previous stroke 3(1.8)

*Total sample consisted of 163 patients. Neuroimaging modalities and
indications sum to >33 because some patients received multiple imaging
modalities or had multiple indications. CNS, central nervous system.

CSF parameters were otherwise within reference
ranges. Five of the 6 patients who underwent lumbar
puncture were tested for Lyme antibody in CSF, but
results were negative in all cases.

Risk Factors for Neurologic Complications
Univariate logistic regression models tested associa-
tions between comorbid conditions and the 3 most
common neurologic symptoms: headache, confu-
sion/delirium, and impaired consciousness. In uni-
variate modeling, we found significant associations
(p<0.05) between hypertension, diabetes mellitus,
and stroke/transient ischemic attack and the pres-
ence of confusion/delirium during hospital admis-
sion. Those same factors were also significantly as-
sociated with impaired consciousness in univariate
analysis and were entered into multivariate models
of the respective complications (Table 4).
Multivariate analysis revealed increased adjusted
odds of confusion/delirium (OR 3.04 [95% CI 1.11-
8.34]; p = 0.031) and impaired consciousness (OR 5.36
[95% CI 1.98-14.48]; p<0.001) among patients with
diabetes mellitus. There was a significant association
between stroke/transient ischemic attack and confu-
sion/delirium in univariate modeling, but the associ-
ation was nonsignificant in the multivariate model (p
= 0.079). Patients affected by confusion/delirium or
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impaired consciousness tended to be older (median
age 72.5 years [IQR 55.5-89.5]) compared with pa-
tients without these symptoms (median age 66.5
years [IQR 46.5-86.5]) (p = 0.012).

Outcomes

The median length of hospital stay was 6.5 (IQR
2.5-10.5) days for patients with confusion/delir-
ium or impaired consciousness compared with 5
(IQR 2-8) days for those without those symptoms
(p = 0.019). A greater percentage of patients with
those symptoms were admitted to the intensive
care unit (55.3% vs. 44.7%; p = 0.002). Four (2.5%)
of the 163 patients in the study group died dur-
ing hospitalization. Among those 4 patients, 2 had
neurologic complications. One experienced ataxia/
gait disturbance, confusion/delirium, impaired
consciousness, tremor, and vision impairment. The
other patient experienced confusion/delirium and
impaired consciousness.

Discussion

More than half (59.5%) of the 163 patients admitted
to YNHH with babesiosis had >1 neurologic com-
plication. Confusion/delirium and impaired con-
sciousness were the 2 most common severe neuro-
logic complications among our study patients. Other
severe neurologic symptoms, including seizure or
stroke, were seldom reported. Confusion/delirium
and impaired consciousness were significantly as-
sociated with high peak parasitemia (p<0.005) and
with markers of renal injury. We also found that the
prevalences of confusion/delirium and of impaired
consciousness were greater in patients with diabe-
tes mellitus. Although Lyme disease can cause sev-
eral neurologic complications, including confusion/
delirium and impaired consciousness, less than one
tenth of patients hospitalized for babesiosis had an
erythema migrans rash. We found no relationship
between babesiosis-Lyme disease co-infection and
prevalence of neurologic complications (26-28).

The etiology of Babesia-associated neurologic
symptoms is unknown. Central nervous system
complications observed in B. bovis in cattle and B.
canis in dogs are thought to be caused by eryth-
rocyte, platelet, and leukocyte cytoadherence to
vascular endothelium with vascular obstruction,
excessive proinflammatory cytokine activation as-
sociated with high parasitemia, or both (12,29-
32). One of the patients in our study had an acute
left-middle cerebral artery stroke consistent with
vascular obstruction; however, a direct link be-
tween stroke and this parasitic infection cannot
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Table 3. Laboratory result comparisons by neurologic symptoms in patients with babesiosis admitted to Yale-New Haven Hospital,

New Haven, Connecticut, USA, January 2011-October 2021*

Headache Confusion/delirium Impaired consciousness
Laboratory result, Yes, No, p Yes, No, p Yes, No, p
median (IQR) Referencerange n=52 n=111 valuet n=27 n=136 valuet n=24 n=139 valuet
Hematologic function
Lowest hematocrit M, 40%—-52%; 259 26.0 0.581 24.0 26.4 0.088 23.6 26.4 0.024
F, 37%-53% (16.2—  (19.4— (16.5-  (18.8- (15.7- (18.9-
35.6) 32.6) 31.5) 34) 31.5) 33.9)
Lowest platelet 150-400 x 10%L  78.5 82.0 0.881 68.0 82.0 0.339 59.5 84.0 0.084
count (4.0— (23.0- (1.0- (-5.0to (-5.0t0 (17.0-
153.0) 141.0) 135.0)  230.0) 124.0) 151.0)
Hepatic function
Highest AST 3-40 U/L 66.0 76.0 0.277 76.0 75.5 0.813 81.0 75.0  0.909
(25.5-  (38.0— (42.0- (32.5- (48.0- (33.0-
106.5) 114.0) 110.0) 118.5) 114.0) 117.0)
Highest ALT 3-40 U/L 61.0 63.0 0.809 54.0 63.5 0.568 49.0 63.0 0.441
(10.0- (9.0- (8.0— (12.5- (4.0- (13.0-
112.0)  117.0) 100.0) 114.5) 102.0) 113.0)
Renal function
Highest BUN 7-20 mg/dL 17.0 24.0 0.002 31.0 20.0 0.025 33.0 20.0 0.005
(4.5- (5.0—- (-3.0to (5.5- (0.0- (5.0-
29.5) 43.0) 65.0) 34.5) 66.0) 35.0)
Highest creatinine 0.5-1.2 mg/dL 1.00 1.1 0.091 1.5 1.0 <0.001 1.5 1.0 0.002
(0.96— (0.3— (0.7— (0.5— (0.3— (0.5~
1.40) 1.9) 2.3) 1.5) 2.7) 1.5)
Lowest GFR 260 mL/min 76.0 67.0 0.007 46.0 73.0 <0.001 47.0 73.0 0.003
(37.5- (21.0- (3.0— (33.5- (1.0-  (33.0-
114.5) 113.0) 89.0) 112.5) 93.0) 113.0)

*Boldface indicates significance. ALT, alanine transaminase; AST, aspartate transaminase; BUN, blood urea nitrogen; GFR, glomerular filtration rate;

IQR, interquartile range.
1By Wilcoxon 2-sample test.

be established with a single case. Retinopathy has
been documented in both cerebral malaria and ba-
besiosis and is thought to be the result of vascular
obstruction in the brain and retina (33-35).

We noted an association between renal impair-
ment (defined by elevated blood urea nitrogen and
creatinine and low glomerular filtration rate) and
patients who experienced confusion/delirium or
impaired consciousness. Confusion/delirium and
impaired consciousness may be a direct result of
impaired renal function (i.e., secondary to uremia).
Alternatively, those neurologic symptoms and re-
nal impairment might be a consequence of a com-

mon pathologic mechanism, such as microvascular
obstruction from cytoadhering infected erythrocytes
or excessive proinflammatory cytokine release. Ani-
mal studies likewise have found an association be-
tween renal complications and cerebral complications
of babesiosis (31,36-38).

Limitations of this study include the retrospec-
tive nature of the study design, the lack of histo-
pathologic data, and incomplete access to prehos-
pitalization data, including severity of comorbid
conditions and medication use. Our sample size of
163 patients is modest because severe cases of ba-
besiosis requiring hospitalization are uncommon.

Table 4. Associations between comorbid conditions and neurologic symptoms in patients with babesiosis admitted to Yale-New Haven
Hospital, New Haven, Connecticut, USA, January 2011-October 2021*

Confusion/ Adjusted odds of Impaired Adjusted odds of impaired
delirium, no. confusion/delirium consciousness, consciousness
Comorbid condition (%) OR (95% CI) p value no. (%) OR (95% CI) p value
Diabetes mellitus
No 140 (13.6) 1.00 140 (10.7)
Yes 23 (34.8) 3.04 (1.11-8.34) 0.031 23 (39.1) 5.36 (1.98-14.48)  <0.001
Stroke/transient ischemic attack
No 150 (14.7)
Yes 13 (38.5) 3.06 (0.88-10.66) 0.079

*Univariate logistic regression models tested associations between the following comorbid conditions and the 3 most frequent neurologic symptoms
(headache, confusion/delirium, impaired consciousness): cardiac disorder, hypertension, diabetes mellitus, immunocompromised status, stroke/transient
ischemic attack, obesity, chronic kidney disease, migraine, and malignancy. Variables that were significant in unadjusted univariate analysis were entered
into a multivariate model for each neurologic symptom. The significance level for univariate and multivariate analysis was set to p<0.05.

Boldface indicates statistical significance.
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SYNOPSIS

This study cohort reflects the clinical manifestations
of babesiosis patients who experienced severe
infection that required hospitalization and, as such,
the results may not be directly applicable to all
patients with babesiosis. Neurologic symptom se-
verity scores were not available, and duration of
symptoms after discharge is unknown, although
most patients had cleared or improved neurologic
symptoms by the time of discharge. The long-term
outcomes of neurologic complications of babesiosis
warrant further research.

The lack of histopathologic data limits the speci-
ficity of our findings. Patients with severe infections
other than babesiosis may also experience many of the
neurologic complications described in this study. Re-
garding the patients we studied, it is challenging to de-
lineate whether signs and symptoms were part of the
typical course of systemic infection, were worsened by
the presence of babesiosis, or were characteristic of the
babesiosis agent itself. Despite those limitations, this
study provides a baseline description of the prevalence
of neurologic complications of babesiosis.

In conclusion, more than half of the patients ad-
mitted to YNHH from January 2011-October 2021 for
acute babesiosis experienced >1 neurologic complica-
tion. Confusion/delirium and impaired conscious-
ness were each significantly associated with peak
parasitemia, renal impairment, and preexisting dia-
betes mellitus. Further research is needed to clarify
the pathogenesis of neurologic manifestations of ba-
besiosis and determine possible long-term neurologic
sequelae. Clinicians caring for patients in endemic ar-
eas should be aware that babesiosis can manifest with
a range of symptoms, including neurologic.
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