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The purpose of this guideline is to provide evidence-based guidance for the most effective strategies for the diagnosis and manage-
ment of babesiosis. The diagnosis and treatment of co-infection with babesiosis and Lyme disease will be addressed in a separate
Infectious Diseases Society of America (IDSA), American Academy of Neurology (AAN), and American College of Rheumatology
(ACR) guideline [1]. Recommendations for the diagnosis and treatment of human granulocytic anaplasmosis can be found in the
recent rickettsial disease guideline developed by the Centers for Disease Control and Prevention [2]. The target audience for the ba-
besiosis guideline includes primary care physicians and specialists caring for this condition, such as infectious diseases specialists,

emergency physicians, intensivists, internists, pediatricians, hematologists, and transfusion medicine specialists.

EXECUTIVE SUMMARY

Summarized below are the 2020 recommendations for the di-
agnosis and management of babesiosis. The panel followed a
systematic process used in the development of other IDSA clin-
ical practice guidelines, which included a standardized meth-
odology for rating the certainty of the evidence and strength
of recommendation using the GRADE approach (Grading of
Recommendations Assessment, Development, and Evaluation)
(Figure 1). A detailed description of background, methods, evi-
dence summary, and rationale that support each recommenda-
tion, and knowledge gaps can be found online in the full text.

I. How Should the Diagnosis of Babesiosis Be Confirmed?
Recommendation:

1. For diagnostic confirmation of acute babesiosis, we recom-
mend peripheral blood smear examination or polymerase
chain reaction (PCR) rather than antibody testing (strong rec-
ommendation, moderate-quality evidence). Comment: The
diagnosis of babesiosis should be based on epidemiological
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risk factors and clinical evidence, and confirmed by blood
smear examination or PCR.

Il. Can an Active Case of Babesiosis Be Diagnosed Based on a Single
Positive Antibody Test or Is a Blood Smear, PCR, or a Four-fold Rise in
Antibody Necessary for Confirmation?

Recommendation:

1. For patients with a positive Babesia antibody test, we rec-
ommend confirmation with blood smear or PCR before
treatment is considered (strong recommendation, moderate-
quality evidence). Comment: A single positive antibody test
is not sufficient to establish a diagnosis of babesiosis because
Babesia antibodies can persist in blood for a year or more
following apparent clearance of infection, with or without
treatment.

1. What Are the Preferred Treatment Regimens for Babesiosis?
Recommendation:

1. We recommend treating babesiosis with the combination
of atovaquone plus azithromycin or the combination of
clindamycin plus quinine (strong recommendation, moderate-
quality evidence). Comment: Atovaquone plus azithromycin
is the preferred antimicrobial combination for patients ex-
periencing babesiosis, while clindamycin plus quinine is the
alternative choice. The duration of treatment is 7 to 10 days
in immunocompetent patients but often is extended when
the patient is immunocompromised (Tables 1 and 2).
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Figure 1. Approach and implications to rating the quality of evidence and strength of recommendations using the GRADE (Grading of Recommendations Assessment,

Development and Evaluation) methodology. Unrestricted use of the figure granted by the U.S. GRADE Network (Approach and implications to rating the quality of evidence
and strength of recommendations using the GRADE methodology, 2015. url: http://www.gradeworkinggroup.org).

IV. Is Exchange Transfusion Indicated for Severe Babesiosis? 1. For immunocompetent patients, we recommend monitoring
Babesia parasitemia during treatment of acute illness using

peripheral blood smears but recommend against testing for

Recommendation:

1. In selected patients with severe babesiosis, we suggest exchange parasitemia once symptoms have resolved (strong recommen-

transfusion using red blood cells (weak recommendation, low- dation, moderate-quality evidence).

quality evidence). Comment: Exchange transfusion may be con- 2 For immunocompromised patients, we suggest monitoring

sidered for patients with high-grade parasitemia (>10%) or who
have any one or more of the following: severe hemolytic anemia
and/or severe pulmonary, renal, or hepatic compromise. Expert
consultation with a transfusion services physician or hematolo-
gist in conjunction with an infectious diseases specialist is strongly

Babesia parasitemia using peripheral blood smears even after
they become asymptomatic and until blood smears are neg-
ative. PCR testing should be considered if blood smears have
become negative but symptoms persist (weak recommenda-
tion, moderate-quality evidence).
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advised.

INTRODUCTION
V. How Should Immunocompetent and Inmunocompromised Patients Be
Monitored After Babesiosis Therapy Is Initiated? How Frequently and for
How Long?

Babesiosis is a disease caused by intraerythrocytic protozoa of
the genus Babesia that are transmitted throughout the world by

Recommendations: hard-bodied ticks [3]. More than 100 Babesia species infect a
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wide variety of wild and domestic animals. Babesiosis has long
been recognized as an important disease of livestock with sig-
nificant economic impact in many parts of the world. A subset
of Babesia species infect humans, including Babesia microti,
Babesia duncani, and Babesia divergens in the United States;
B. divergens, B. microti, and Babesia venatorum in Europe; and
B. venatorum, B. microti, and Babesia crassa-like pathogen in
Asia (Figure 2) [3,5-15]. The first human case of babesiosis was
described in 1957 in Europe and was attributed to B. divergens
[16]. A decade later, human babesiosis was described in the
United States. Currently, B. microti is endemic in the Northeast
and upper Midwest and is the most common cause of human
babesiosis (Figure 3) [3, 5, 17, 18].

Babesiosis due to B. microti imposes a significant health burden
in the United States. More than 2000 cases of babesiosis are re-
ported to the CDC annually, but several lines of evidence indicate
that the actual number of cases is higher and increasing (Figure 4).
The causes for the emergence of babesiosis both in number of
cases and geographic range are thought to include an increase in
the white-tailed deer/Ixodes scapularis tick populations, increased
recognition of the disease, and increased human exposure to

B. microti-infected ticks [3, 6, 20]. Babesia microti is transmitted
primarily during the bite of an I scapularis tick, but also can be
transmitted through blood transfusion, organ transplantation, and
perinatally 3, 21-27]. Babesia microti is one of the most common
transfusion-transmitted pathogens in the US and causes death in
about 20% of infected blood recipients, a fatality rate similar to that
reported among highly immunocompromised individuals who ac-
quire the infection through tick bite [27, 28]. Furthermore, the in-
cidence of transfusion-transmitted babesiosis has been increasing.
These factors have prompted efforts to screen the blood supply in
Babesia-endemic states [6, 27, 29, 30]. Clinical manifestations of
babesiosis include fever, fatigue, chills, sweats, headache, and ano-
rexia [3, 6]. Severe babesiosis requires hospital admission and can
be complicated by marked anemia, acute respiratory distress syn-
drome, disseminated intravascular coagulation, congestive heart
failure, renal and liver impairment/failure, shock, splenic infarct or
rupture, warm autoimmune hemolytic anemia, and/or fatal out-
come [3, 6, 28, 31-36]. Of the cases reported to the CDC between
2011 and 2015 and from whom data were available, about half were
hospitalized at least overnight and about one-third experienced

one or more complications [6].

Figure 2. Worldwide distribution of human babesiosis and tick vectors. Dark colors indicate areas where human babesiosis is endemic or sporadic (defined by a total
of >5 cases). Light colors indicate areas where tick vectors are present but human babesiosis is rare (<5 cases ever reported in an area), undocumented, or absent. Circles
depict single cases, except in 3 locations (Mexico, Montenegro, and eastern Poland) where several patients were described but lived in the same area. Colors distinguish
the etiologic agents: red for Babesia microti, orange for Babesia duncani, blue for Babesia divergens, green for Babesia venatorum, pink for Babesia crassa, black for KO1,
and yellow for Babesia spp. XXB/Hang-Zhou. The vector for B. duncani tentatively has been identified as Dermacentor albipictus [19]. Cases due to B. crassa-like pathogen
have been reported in northeastern China, the same region where B. venatorum is endemic. White circles depict cases caused by Babesia spp. that were not characterized
at the molecular level. Asymptomatic infections and cases of travel-associated babesiosis are omitted (adapted from Vannier E. and Krause PJ. 2019. Babesiosis. In: Hunter’s

Tropical Medicine and Emerging Infectious Diseases pp.799-802).
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Figure 3. Human babesiosis occurs within Lyme disease endemic areas in the United States. Lyme disease and human babesiosis have been nationally notifiable condi-
tions since 1991 and 2011, respectively. The names of counties that reported cases of Lyme disease and/or babesiosis from 2011 to 2013 were obtained from the Centers for
Disease Control and Prevention. Counties with 3 or more cases of Lyme disease but fewer than 3 cases of babesiosis are depicted in green. Counties with 3 or more cases
of Lyme disease and 3 or more cases of babesiosis are depicted in gray. No county reported 3 or more cases of babesiosis but fewer than 3 cases of Lyme disease (adapted

from [18]).

Babesiosis has no easily recognized clinical features such as
the erythema migrans skin lesion of Lyme disease. A diagnosis
should be considered in a patient who resides in or has traveled
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Figure 4. Sharp rise in the incidence of babesiosis in the United States in the past
2 decades. Clear circles represent total babesiosis cases reported from all State
Departments of Public Health that mandated reporting between 1986 and 2011. Black
circles represent cases reported to the Centers for Disease Control and Prevention
from 2011 until the present. Babesiosis became a national reportable disease in 2011.
The actual number of cases is likely to be higher based on evidence of asymptomatic
infection, the use of passive surveillance, and the problem of misdiagnosis [3, 6].

to an endemic area, experiences clinical symptoms that are con-
sistent with babesiosis, and has characteristic laboratory test ab-
normalities. The diagnosis is confirmed with the identification
of Babesia parasites by microscopic evaluation of blood smears
or amplification of Babesia DNA using a polymerase chain re-
action (PCR) assay. The diagnosis of acute babesiosis cannot
be confirmed solely by the presence of Babesia antibody in a
serum sample collected at a single time point. Treatment with a
combination of atovaquone plus azithromycin for 7 to 10 days
achieves cure in most cases [32, 37-39]. Delay in diagnosis and
treatment is associated with severe disease [37]. Prolonged an-
tibiotic therapy should be reserved for highly immunocompro-
mised patients [28].

This guideline provides current standards of diagnosis and
management of human babesiosis. It is based on the best avail-
able scientific information and the sources of this evidence are
provided in the guideline. The use of this guideline is intended
to facilitate clinical decision-making and is designed to improve
patient outcome.

Scope
This guideline encompasses the diagnosis and management of
babesiosis. It is primarily intended for medical practitioners in
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020z Jequisoaq 01 uo 3senb Aq 99921 09/91.2 L BEIO/PID/EE0L 0 1/10p/S[olE-00UBADE/PIO/WOS"dNO-IWUSPEE/:SdRY WOl pepeojumod



North America, although many recommendations apply to ba-
besiosis patients in other geographic areas. In contrast to a prior
guideline that also covered Lyme disease and anaplasmosis
[40], this guideline only addresses babesiosis. Lyme disease is
now comprehensively addressed in a separate guideline spon-
sored by the Infectious Diseases Society of America (IDSA),
American Academy of Neurology, and American College of
Rheumatology [1]. Anaplasmosis, along with other North
American rickettsial infections, is addressed in the rickettsial
disease guideline developed by the Centers for Disease Control
and Prevention [2].

METHODOLOGY

Clinical Practice Guidelines

Clinical Practice Guidelines are statements that include re-
commendations intended to optimize patient care by assisting
practitioners and patients in making shared decisions about ap-
propriate health care for specific clinical circumstances. They
are informed by a systematic review of evidence and an assess-
ment of the benefits and risks of alternative care options [41].

Guideline Panel Composition

The Chair (P. . K.) was selected by IDSA to lead the guide-
line panel. A total of 17 panelists comprised the full panel.
The panel included infectious diseases specialists representing
IDSA, as well as representatives from the American Academy of
Pediatrics—Committee on Infectious Diseases (AAP-COID),
Pediatric Infectious Diseases Society (PIDS), and GRADE
working group. Finally, the panel included 3 patient representa-
tives and 1 healthcare consumer representative. At the request of
the patient representatives, we have not disclosed their names to
maintain their confidentiality. Both academic and community
practitioners were included, as well as members representing
the disciplines of laboratory medicine and pharmacology.
Guideline methodologists (Y. E. Y. and V. L.) oversaw all meth-
odological aspects of the guideline development. A technical
review team from Tufts Medical Center (R. R. B., M. C. O., and
E. E. V.) performed the systematic reviews of the literature and
identified and summarized the scientific evidence using the
“PICO” question format (Patient/Population[P]; Intervention/
Indicator(I]; Comparator/Control[C]; Outcome[O]). An IDSA
staff member (G. D.) oversaw all administrative and logistic is-
sues related to the guideline.

Disclosure and Management of Potential Conflict of Interest

All members of the expert panel complied with the IDSA policy
on conflict of interest (COI), which requires disclosure of any
financial, intellectual, or other interest that might be con-
strued as constituting an actual, potential, or apparent conflict.
Evaluation of such relationships as potential conflicts of interest
was determined by a review process which included assessment
by the Standards and Practice Guideline Committee (SPGC)

Chair, the SPGC liaison to the Guideline panel and the Board of
Directors liaison to the SPGC, and if necessary, the Conflicts of
Interests Task Force of the Board. This assessment of disclosed
relationships for possible COI was based on the relative weight
of the financial relationship (ie, monetary amount) and the
relevance of the relationship (ie, the degree to which an inde-
pendent observer might reasonably interpret an association as
related to the topic or recommendation of consideration). The
reader of these guidelines should be mindful of this when the
list of disclosures is reviewed. See the Notes section at the end of
this guideline for the disclosures reported to IDSA.

Clinical Questions and Evidence Review

An initial list of relevant clinical questions for this guideline was
created by the whole panel for review and discussion. The final
set of clinical questions was approved by the entire panel. All
outcomes of interest were identified a priori and explicitly rated
for their relative importance for decision making. Each clinical
question was assigned to a pair of panelists.

The Tufts Medical Center technical team consisted of 3 experts
in systematic reviews who designed the literature searches to
address each clinical question. Searches were limited to studies
published in English. There was no restriction on the year of
publication. The following electronic databases were searched:
Ovid Medline, Cochrane database, Google Scholar, Scopus,
and EMBASE. The initial literature searches were performed
in March 2016 and then updated in August 2017 and in April
2019. Studies published up to April 2019 were included if per-
tinent to this guideline. To supplement the electronic searches,
panelists had the option of manually searching journals, ref-
erence lists of conference proceedings, and regulatory agency
websites for relevant articles. The technical team screened titles
and abstracts of all identified citations. All potentially relevant
citations were subjected to a full-text review, using predefined
inclusion and exclusion criteria that were tailored to meet the
specific population, intervention, and comparator for each clin-
ical question. Conference abstracts and proceedings, letters to
the editor, editorials, review articles, and unpublished data were
excluded from the evidence that served as a basis for graded re-
commendations. The results of the literature search were thor-
oughly reviewed by the technical team for final selection of the
relevant articles. Panel members reviewed the literature search
for accuracy. Once the articles were selected, the technical team,
in conjunction with panelists and methodologists, decided if a
qualitative and/or a quantitative analysis were appropriate.

Evidence summaries for each question were prepared by
the technical team. The risk of bias was assessed by the tech-
nical team using the Cochrane risk of bias tool for randomized
controlled trials [42], the Newcastle-Ottawa scale (NOS) for
nonrandomized studies [43] and QUADAS-2 tool for diagnostic
test accuracy studies [44]. The certainty in the evidence was in-
itially determined for each critical and important outcome, and
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then for each recommendation using the GRADE approach
for rating the confidence in the evidence [45, 46] [Figure 1].
Evidence profile tables and quality of evidence were reviewed
by the guideline methodologists (Y. F. Y. and V. L.). The sum-
maries of evidence were discussed and reviewed by all com-
mittee members and edited as appropriate. The final evidence
summaries were presented to the whole panel for deliberation
and drafting of recommendations. Literature search strategies,
the PRISMA flow diagram detailing the search results, data
extraction and evidence profile tables, and additional data
(such as meta-analysis results when appropriate) can be found
in supplementary materials.

Ranking of the outcomes by importance for decision-making
was determined by consensus for each PICO question. In situ-
ations where a PICO question compared the use of an antimicro-
bial regimen to no antimicrobials, if the beneficial effects of the
antimicrobial regimen were uncertain, undesirable outcomes
would usually be ranked higher in importance than if benefits
were certain (ie, ranked as critical for decision-making rather than
important). Moreover, in situations where a PICO question com-
pared the use of a specific antimicrobial regimen to another anti-
microbial regimen (either regarding specific molecules, classes of
antimicrobials, route of administration, or duration of therapy)
and the beneficial effects of the 2 regimens were similar, the un-
desirable outcomes were ranked as critical for decision-making,
although several other considerations might also have been taken
into account such as stewardship issues and costs.

Development of Clinical Recommendations

All recommendations were labeled as either “strong” or “weak”
according to the GRADE approach. The suggested interpreta-
tion of strong and weak recommendations for patients, clin-
icians, and healthcare policymakers is listed in Figure 1. For
recommendations where the comparators are not formally
stated, the comparison of interest is implicitly referred to as “not
using the intervention” (either not using a specific treatment or
diagnostic test). The strength of recommendations was estab-
lished by informal consensus. Although there is arguably an on-
going need for research on virtually all of the topics considered
in this guideline, “research needs” were noted for items that the
panelists thought were particularly relevant.

Revision Process

Feedback was obtained from external peer reviewers. The
guideline was reviewed and approved by the IDSA Standards
and Practice Guidelines Committee (SPGC) as well as the IDSA
Board of Directors (BOD). The guideline was endorsed by
PIDS.

Revision Dates
Approximately every 2 years, but more frequently if needed,
IDSA will determine the need for revisions to the guideline by

an examination of the current literature and the likelihood that
any new data will have an impact on the recommendations. If
necessary, the entire expert panel will be reconvened to dis-
cuss potential changes. Any revision to the guideline will be
submitted for review and approval to the SPGC and the IDSA
Board.

I. How Should the Diagnosis of Babesiosis be Confirmed?
Recommendation:

1. For diagnostic confirmation of acute babesiosis, we recom-
mend peripheral blood smear examination or polymerase
chain reaction (PCR) rather than antibody testing (strong rec-
ommendation, moderate-quality evidence). Comment: The
diagnosis of babesiosis should be based on epidemiological
risk factors and clinical evidence, and confirmed by blood
smear examination or PCR.

Summary of Evidence:

Babesia microti Infection: A number of studies have assessed
the performance of blood smear examination [47, 48] and/
or PCR [49-59] for the diagnosis of acute babesiosis due to
B. microti and at least 3 have compared the 2 approaches [49,
54, 59]. PCR (particularly real-time PCR and the recently de-
veloped 18S rRNA reverse transcriptase PCR) is more sensitive
than a blood smear examination. PCR is especially useful when
the parasite burden is low; however, blood smear examination
is rapid and inexpensive [54, 59]. Examination of multiple thin
blood smear fields is indicated (Figure 5). A review of at least
200-300 fields under oil immersion will increase sensitivity,
although the number of fields has not been standardized [48].
Examination of thick blood smears may increase sensitivity
because the number of red blood cells examined per field is
greater than with thin smears; however, Babesia organisms are
small and may be missed on thick blood smears. Both thick and
thin smears should be prepared and examined by experienced
personnel, as they can be difficult to interpret. For example,
Babesia ring forms can be misinterpreted as Plasmodium fal-
ciparum trophozoites. In contrast, merozoites organized in tet-
rads (Maltese cross forms) are pathognomonic of babesiosis
(Figure 5). If blood smears are negative and babesiosis is still
suspected, PCR testing should be performed. Babesia microti
PCR assays frequently are offered by clinical laboratories, as
this species accounts for almost all cases of babesiosis in North
America [3].

Babesia-specific antibody testing should not be used for rou-
tine diagnosis of acute babesiosis. Distinguishing active from
past infection using serology is difficult because most patients
who experience acute babesiosis remain seropositive for a year
or more after resolution of disease, despite appropriate anti-
microbial therapy [29, 30, 60, 61]. As with most serologic tests,
optimal performance requires analysis of paired serum samples
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Figure5. Giemsa-stained thin blood films showing Babesia microti parasites. Babesia microtiare obligate parasites of erythrocytes. Trophozoites may appear as ring forms
(A) or as ameboid forms (B). Merozoites can be arranged in tetrads (Maltese Cross forms) and are pathognomonic of babesiosis (C). Extracellular parasites can be noted,

particularly when parasitemia is high (D) (adapted from [3]).

collected during the acute and convalescent phases of illness
[62]. This approach is impractical for the diagnosis of acute ba-
besiosis. Antibody testing is used to determine the seropreva-
lence of Babesia infection in epidemiological studies and may
have a role in screening the blood supply [20, 29, 30, 63].

Non-Babesia microti Infection: Subtle morphological differ-
ences between Babesia species can be observed on blood smear
but the basic features are common to all, including ring-form
trophozoites and the pathognomonic but infrequently observed
merozoite tetrads or “Maltese cross” forms (Figure 5). A Babesia
species-specific PCR can confirm active Babesia infection and
the infecting species. Some commercial laboratories and referral
centers, such as the laboratory at the Parasitic Diseases Branch
of the Centers for Disease Control and Prevention can provide
PCR and DNA molecular analyses to detect non-B. microti spe-
cies. If a B. microti PCR test is performed first and is negative
but babesiosis is still suspected, a blood smear or pan-Babesia
PCR test should be performed.

Symptomatic patients who test positive for Babesia (non-
B. microti) antibody should either have a blood smear, a PCR

assay capable of detecting all Babesia species (a pan-Babesia PCR
assay), or a Babesia species-specific PCR that matches the Babesia
(non-B. microti) antibody. The whole cell B. microti indirect fluo-
rescence antibody (IFA) assay does not detect B. duncani anti-
body, just as the whole cell B. duncani IFA assay fails to detect
B. microti antibody [7]. Sera from B. venatorum infected patients
will cross-react against whole cell B. divergens antigen [12].

Rationale for Recommendation: Early diagnosis of sympto-
matic patients hastens appropriate antimicrobial therapy, which
typically reduces the severity and duration of symptoms and
helps prevent complications [37]. A diagnosis of babesiosis
should be considered for any patient who presents with typical
symptoms (especially fever, fatigue, chills, sweats, headache,
and anorexia), characteristic routine laboratory test abnormal-
ities, and who lives in, or has traveled to a Babesia endemic re-
gion within the previous month or who has received a blood
transfusion within the previous 6 months. Most patients who
acquire babesiosis through blood transfusion develop symp-
toms after a 1 to 9 week incubation period but it can be can as
long as 6 months [27].

8 « CID 2020:XX (XX XXXX) « Krause etal

020z 1oquisoaq 0| uo 1senb Aq 9992 109/91Z L EBID/PIO/E60L 0 L/10p/a[0IHE-90UBAPE/PIO/WO0D dNO"DILISPEE//:SANY WO} PAPEOIUMOQ



Borellia burgdorferi infection is more common than B. microti
infection but their relative frequencies vary depending on ge-
ographic area. Based on a limited number of studies in areas
where both B. burgdorferi and B. microti are endemic, about a
tenth (median of 11%, range 2%-40%) of early Lyme disease
patients experience babesiosis coinfection, whereas about half
(median of 52%, range 23%-72%) of patients with babesiosis
are diagnosed with Lyme disease coinfection [37, 49, 64-72].
Lyme disease patients coinfected with B. microti may have more
severe illness than those with Lyme disease alone [49, 64, 65].
Babesiosis coinfection should be considered in Lyme disease
patients with severe illness, in those whose symptoms are un-
likely to be explained by B. burgdorferi infection alone, or in
those who do not respond well to standard antibiotic therapy
for Lyme disease.

The pretest probability of babesiosis in a person who does not
live in or has not traveled to an endemic area within the pre-
vious month is low, and testing for Babesia in such individuals is
not warranted. The symptoms of babesiosis are nonspecific and
often consist of fever, fatigue, chills, sweats, myalgia, headache,
and/or anorexia [31-33, 37, 49]. Characteristic abnormalities
on routine laboratory tests include anemia, thrombocytopenia,
elevated liver enzymes (aspartate aminotransferase [AST], al-
anine transaminase [ALT], alkaline phosphatase), and/or
evidence of intravascular hemolysis (elevated lactate dehy-
drogenase [LDH], elevated total and indirect bilirubin levels,
reduced haptoglobin) [31-33, 37, 49]. Confirmation of the
diagnosis requires identification of intraerythrocytic Babesia
parasites on blood smear or amplification of Babesia DNA in
blood using molecular methods such as PCR. In patients with
symptomatic babesiosis, parasitemia usually is high enough
that blood smear examination and PCR perform similarly.

Research Needs: Additional studies are needed to assess whether
CBC, liver enzymes, and markers of hemolysis are clinically useful
for screening patients prior to ordering laboratory testing specific
for babesiosis. Additional studies also are needed to determine
whether blood smear or PCR should be the initial test used to
diagnose acute babesiosis and monitor patients during therapy.
More rapid, sensitive, specific, and cost-effective diagnostic tests
are being developed but require clinical validation [52, 53, 55,
73-77].

Il. Can an Active Case of Babesiosis Be Diagnosed Based on a Single
Positive Antibody Test or Is a Blood Smear, PCR, or a Four-fold Rise in
Antibody Necessary for Confirmation?

Recommendation:

1. For patients with a positive Babesia antibody test, we rec-
ommend confirmation with blood smear or PCR before
treatment is considered (strong recommendation, moderate-
quality evidence). Comment: A single positive antibody test
is not sufficient to establish a diagnosis of babesiosis because
Babesia antibodies can persist in blood for a year or more

following apparent clearance of infection, with or without
treatment.

Summary of Evidence: The IFA test is routinely used to detect
B. microti antibody in blood [6, 29, 61]. A B. microti IgG an-
tibody titer of >1:1024 or the presence of B. microti IgM an-
tibody are suggestive of active or recent B. microti infection,
while a 4-fold rise in Babesia IgG antibody in sera from the time
of acute illness to the time of convalescence confirms the di-
agnosis [20, 62, 72]. Babesia. microti ELISA and immunoblot
assays are available but have had limited use. The B. microti
ELISA was developed for use in blood donor screening and the
B. microti immunoblot is cumbersome to use [63, 78].

Rationale for Recommendation: A single positive Babesia an-
tibody test result cannot reliably distinguish between an active
and a resolved Babesia infection because Babesia antibodies can
persist for more than a year following apparent clearance of in-
fection, with or without treatment [29, 30, 60, 79]. Treatment
of people with a single positive Babesia antibody test result but
with negative blood smear and/or PCR is not indicated because
of the low probability of active infection. Antibiotic treatment
also incurs the risk of side effects, as well as additional costs.

Research Needs: Development of antibody and/or antigen as-
says that are capable of distinguishing acute from past infection
would improve clinical utility.

11l. What Are the Preferred Treatment Regimens for Babesiosis?
Recommendation:

1. We recommend treating babesiosis with the combination
of atovaquone plus azithromycin or the combination of
clindamycin plus quinine (strong recommendation, moderate-
quality evidence). Comment: Atovaquone plus azithromycin
is the preferred antimicrobial combination for patients ex-
periencing babesiosis, while clindamycin plus quinine is the
alternative choice. The duration of treatment is 7 to 10 days
in immunocompetent patients but often is extended when
the patient is immunocompromised (Table 1).

Summary of evidence:

Babesia microti Infection: In a prospective, nonblinded, ran-
domized trial in immunocompetent patients with non life-
threatening babesiosis due to B. microti, atovaquone plus
azithromycin was compared with clindamycin plus quinine
(Table 2) [38]. All medications were prescribed orally for a
7-day treatment course. Based on time to resolution of symp-
toms, the 2 regimens had comparable efficacy. Far fewer adverse
effects occurred in the atovaquone plus azithromycin-treated
group (15%) than in the clindamycin plus quinine treated group
(72%). Persistent symptoms were severe enough in 4 of 18 pa-
tients given clindamycin plus quinine that they required hospital
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admission after 1-2 days of treatment compared with none of
40 patients given atovaquone plus azithromycin. In a subse-
quent retrospective study of 40 patients hospitalized because of
severe babesiosis and treated exclusively with atovaquone plus
azithromycin, including 11 patients who had life-threatening
disease, the combination of atovaquone plus azithromycin was
found to be well-tolerated and effective [39]. In some instances,
the diagnosis of babesiosis is made after acute illness has re-
solved. Asymptomatic patients do not require antimicrobial
therapy unless parasites are seen on thin blood smear for more
than a month.

Numerous immunodeficiencies and comorbidities have
been associated with severe babesiosis, including asplenia and
hyposplenism, cancer, congestive heart failure, HIV infection,
immunosuppressive drugs, and advanced age. Neonates may
experience severe babesiosis after transfusion of B. microti-
infected blood, tick transmission, or transplacental transmission
[24-26]. The severity of babesiosis differs among these disease
categories [3, 28, 31, 33, 37]. Some immunocompromised pa-
tients experiencing babesiosis require more intense therapy for
longer duration than immunocompetent patients. A subgroup
of highly immunocompromised patients reported in a case-
control study required at least 6 consecutive weeks of antibiotic
therapy, including 2 final weeks during which parasites were no
longer detected on peripheral blood smear [28]. Eleven of 14
patients had B cell lymphoma or another malignancy, of whom
8 were also asplenic, and 7 had been treated with rituximab.
One patient had an autoimmune condition that was treated
with rituximab, whereas another patient had low CD4 T cell
counts due to HIV/AIDS. The duration of treatment was noted
to be more important than the antibiotic combination used to
achieve a cure [28]. A few cases of relapse despite at least 6 con-
secutive weeks of atovaquone plus azithromycin demonstrate
that resistance to atovaquone and/or azithromycin can emerge
in highly immunocompromised patients during an extended
course of this antibiotic combination [80]. Therapeutic failure
in these cases was attributed to amino acid substitutions in the
regions of B. microti proteins that are targeted by atovaquone
and azithromycin [81, 82].

Non-Babesia microti Infection

Babesia duncani. A small number of B. duncani cases (<15)
have been reported on the West Coast of the United States.
Most were treated with IV clindamycin plus oral quinine for
7-10 days [7, 8, 19, 83, 84]. The efficacy of atovaquone plus
azithromycin in treating such infection has not been evaluated.

Babesia divergens. B. divergens infections occur sporadically in
Europe, the United States, and mainland China. To date, more
than 50 cases have been reported. Almost all B. divergens in-
fections have been severe and have occurred in asplenic pa-
tients [9, 10, 85, 86]. These patients usually are treated with IV

clindamycin plus oral quinine. In Europe, exchange transfusion
is performed early in the course of illness. Such aggressive treat-
ment is thought to have markedly reduced the mortality rate
[10, 86].

Babesia venatorum. In Europe, all 5 cases caused by
B. venatorum have occurred in splenectomized patients, 3 of
whom were being treated for lymphoma or leukemia [12, 87—
89]. Initial antimicrobial therapy consisted of clindamycin plus
quinine or clindamycin alone. A cure was achieved only after
administration of atovaquone plus azithromycin in 2 cases. In
China, B. venatorum infections are endemic in the Northeast,
have occurred in spleen intact individuals, and disease has been
mild to moderate [13]. One case was successfully treated with
atovaquone plus azithromycin, while others became asympto-
matic when treated with clindamycin alone [90].

Babesia crassa-like pathogen. Recently, mild to moderate ill-
ness due to a B. crassa-like pathogen was confirmed in 31 pa-
tients in northeastern China [15]. None received standard
therapy with atovaquone plus azithromycin or clindamycin plus
quinine. Three patients received clindamycin alone. Symptoms
resolved by 9 months in all but 3 of the confirmed cases and no
patient died.

Rationale for Recommendation: The most widely used an-
tibiotic therapy for ambulatory patients experiencing mild to
moderate B. microti infection is atovaquone plus azithromycin
given for 7-10 days because the combination is clinically effec-
tive and well-tolerated (Table 1). High doses of azithromycin
(500-1000 mg/day) have been used for treatment of highly
immunocompromised patients, as such doses are thought to
accelerate the resolution of symptoms and the clearance of
parasites, thereby reducing the risk of developing microbial re-
sistance [14, 80, 82, 91, 92]. For a few immunocompromised
patients who experienced a relapse of symptoms while on a re-
commended 2-drug treatment regimen, eradication of Babesia
infection has been reported using alternative antimicrobial re-
gimens (Table 3) [28, 92]. Clindamycin and quinine is a second
choice if atovaquone plus azithromycin cannot be used because
of side effects, limited availability, or cost. Reducing the level of
immunosuppression is desirable whenever possible.

Patients admitted to the hospital for severe B. microti infection
are best treated with IV azithromycin plus oral atovaquone [28,
39]. An alternative choice is IV clindamycin plus oral quinine
but this regimen should be reserved for patients unresponsive
to azithromycin plus atovaquone because quinine commonly
causes side effects [38]. Worsening of symptoms or increasing
parasitemia despite azithromycin plus atovaquone followed by
clindamycin and quinine should prompt consideration of an
alternative antimicrobial regimen (Table 3). Exchange transfu-
sion may be considered for patients with severe babesiosis who
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Table 3. Antimicrobials Used for Refractory Babesia Infections with
Limited Evidence of Efficacy

Atovaquone + azithromycin* + clindamycin
Atovaquone + clindamycin

Atovaquone/proguanil + azithromycin*

Atovaquone + azithromycin* + clindamycin + quinine

* When azithromycin is used, a 500-1000 mg daily dose should be considered.

meet specific criteria (see Section IV below). For most patients
admitted to the hospital with severe babesiosis, a 7-10 day anti-
biotic course is sufficient to achieve cure. The duration of anti-
biotic therapy should be extended to at least 6 weeks for highly
immunocompromised patients, especially those with impaired
antibody production because these patients are more likely to
fail a standard course of antimicrobial therapy [28]. Step-down
therapy to an all-oral antimicrobial regimen is appropriate once
symptoms and parasitemia have abated, or at time of discharge
(Table 1).

Research Needs: Further research is needed to define the most
effective drug combination for severe babesiosis, especially
in immunocompromised patients infected with B. microti,
B. duncani, B. divergens, B. venatorum, or B. crassa-like or-
ganisms. Research is also needed to identify alternative drug
regimens, particularly for use in patients with suspected or
documented microbial resistance.

IV. Is Exchange Transfusion Indicated for Severe Babesiosis?
Recommendation:

1. In selected patients with severe babesiosis, we suggest ex-
change transfusion using red blood cells (weak recommenda-
tion, low-quality evidence). Comment: Exchange transfusion
may be considered for patients with high-grade parasitemia
(>10%) or who have any one or more of the following: severe
hemolytic anemia and/or severe pulmonary, renal, or hepatic
compromise. Expert consultation with a transfusion services
physician or hematologist in conjunction with an infectious
diseases specialist is strongly advised.

Summary of Evidence: No prospective studies have assessed
the indications for exchange transfusion or the benefits of ex-
change transfusion for severe babesiosis or compared complete
with partial exchange transfusion. In a report of 34 consecu-
tive patients hospitalized for babesiosis, one-fifth received
exchange transfusion [31]. These patients had a median para-
sitemia of 20% (range 10%-30%) before exchange transfusion.
Complicated babesiosis was associated with parasitemia >10%
in this study (P = .08) [31] and >4% in another study (P < .001)
[33]. In a case series of 24 patients who received exchange trans-
fusion for severe babesiosis, the median parasitemia was 13%
(range 1.6-60%) prior to exchange transfusion and 2% (range

0.1 to 13.8%) postexchange [93]. Hemolysis was the sole reason
listed for exchange transfusion in over half the cases and the
mean pre-exchange hemoglobin of those tested was 8.1 g/dL.
Four of the 24 patients died postexchange despite low parasit-
emia (<1%) at the time of death. In a recent retrospective study
of 19 patients undergoing exchange transfusion, pre-exchange
parasitemia >10% was associated with postexchange length
of hospital stay. Postexchange parasitemia and reduction in
parasitemia were not associated with postexchange length of
hospital stay or mortality rate [94]. In another recent report,
3 patients with parasitemia levels >10% were successfully man-
aged without exchange transfusion, indicating that the deci-
sion to perform exchange transfusion should not necessarily be
based solely on the level of parasitemia but also on the clinical
state of the patient and evidence of end-organ failure [95].

Rationale for Recommendation: Severe babesiosis can be life-
threatening and fatalities have occurred despite antimicrobial
therapy. Exchange transfusion rapidly decreases parasitemia
by replacing parasitized with nonparasitized erythrocytes. It
also removes cytokines and toxic by-products of hemolysis,
particularly free hemoglobin and free heme [96]. In cases of
life-threatening babesiosis, the potential benefits of exchange
transfusion likely outweigh potential adverse effects, which in-
clude transfusion reactions, worsening of thrombocytopenia,
and complications associated with venous access devices. No
prospective study has been performed to validate the criteria
for initiating exchange transfusion. While most experts would
initiate exchange transfusion for high-grade parasitemia,
life-threatening babesiosis, or such complications as renal in-
sufficiency or failure, the efficacy of exchange transfusion in
preventing complications or death is uncertain [40, 97].

Research Needs: Uncertainties remain regarding the indications
for exchange transfusion and the efficacy of exchange transfu-
sion. Randomized controlled trials are needed to address the
safety, indications, and efficacy of exchange compared with no
exchange and the optimal volume of blood to exchange.

V. How Should Immunocompetent and Inmunocompromised Patients be
Monitored After Babesiosis Therapy Is Initiated? How Frequently and for
How Long?

Recommendations:

1. For immunocompetent patients, we recommend monitoring
Babesia parasitemia during treatment of acute illness using
peripheral blood smears but recommend against testing for
parasitemia once symptoms have resolved (strong recommen-
dation, moderate-quality evidence).

2. For immunocompromised patients, we suggest monitoring
Babesia parasitemia using peripheral blood smears even after
they become asymptomatic and until blood smears are neg-
ative. PCR testing should be considered if blood smears have
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become negative but symptoms persist (weak recommenda-
tion, moderate-quality evidence).

Summary of Evidence: In otherwise healthy individuals, symp-
toms of babesiosis generally abate within a few days after in-
itiation of treatment. Fever and parasites on blood smear
usually clear within a week [31, 39, 60]. Fatigue sometimes
persists for months after a standard course of antibiotics has
been completed and by itself is not an indication for continued
monitoring [38, 60, 64]. Once symptoms have resolved in im-
munocompetent patients, blood smears typically are negative
for Babesia parasites but B. microti PCR may remain positive for
months to more than a year after completion of standard treat-
ment or for months to more than 2 years if untreated [29, 30,
60]. Persistence of B. microti DNA after resolution of symptoms
and completion of standard treatment usually does not indicate
treatment failure. Relapse of symptoms rarely is observed in im-
munocompetent patients, so continuing antimicrobial therapy
until Babesia PCR becomes negative in immunocompetent pa-
tients will often result in unnecessarily prolonged therapy and
is not warranted [29, 30, 32, 39, 60, 98].

Immunocompromised patients who are infected with
B. microti are at risk for high-grade parasitemia, hospitalization,
and complications that include severe hemolytic anemia, acute
respiratory distress syndrome, congestive heart failure, renal
impairment, shock, disseminated intravascular coagulation,
warm autoimmune hemolytic anemia, relapse, and/or fatal out-
come [28, 31-34, 37, 80-82, 99-102]. Immunocompromised
patients differ in severity of immune suppression, risk of severe
acute disease, and risk of prolonged disease with relapse. A sub-
group of highly immunocompromised patients are at risk for
relapse despite standard antibabesial therapy [28, 82]. They in-
clude those who (i) have received or are receiving rituximab for
B cell lymphoma or an autoimmune disorder, (ii) are receiving
other immunosuppressive regimens for solid organ or bone
marrow transplantation or malignancy, (iii) have malignancy
and are asplenic, or (iv) have HIV infection with low CD4 T cell
counts (AIDS). In these patients, persistent or intermittently
symptomatic infection may continue for more than 2 years [28,
100]. A retrospective case-control study of 14 such patients who
were infected with B. microti has shown that complete cure typi-
cally requires >6 consecutive weeks of antimicrobial treatment,
including 2 final weeks during which parasites are no longer
detected on peripheral blood smear [28].

Rationale for Recommendation: Immunocompetent patients
usually resolve most symptoms of babesiosis and blood smears
become negative during the 7 to 10-day course of standard
antimicrobial therapy. While fatigue and low-grade parasit-
emia detected by PCR may persist for weeks to months after
treatment, further monitoring and treatment seldom are nec-
essary because relapse rarely occurs [29, 30, 32, 39, 60, 98].

Monitoring parasitemia using PCR is not indicated in asymp-
tomatic immunocompetent hosts.

Immunocompromised patients who experience severe illness
should be monitored at least daily for the presence of Babesia
parasites on blood smear until parasitemia has decreased to
<4% [33]. Thereafter, blood smears should be obtained at least
weekly until parasites are no longer detected. Blood smears
should be obtained and/or Babesia PCR performed if symptoms
consistent with babesiosis recur [28, 81, 82, 100].

There is no standardized approach to monitoring highly im-
munocompromised patients but close clinical and laboratory
follow-up are important. Monitoring Babesia parasites on blood
smear and treating them until the blood smear becomes nega-
tive is necessary. Until additional data become available, the use
of PCR to help decide when antimicrobial therapy is discon-
tinued should be determined on a case by case basis.

Research Needs: Additional studies are needed to determine the
frequency, efficacy, and cost-effectiveness of blood smear, PCR,
and other laboratory testing (such as antigen detection) for
monitoring immunocompromised hosts during and following
antimicrobial therapy.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors, so
questions or comments should be addressed to the corresponding author.

Notes

Disclaimer. It is important to realize that guidelines cannot always ac-
count for individual variation among patients. They are assessments of cur-
rent scientific and clinical information provided as an educational service;
are not continually updated and may not reflect the most recent evidence
(new evidence may emerge between the time information is developed
and when it is published or read); should not be considered inclusive of
all proper treatments, methods of care, or as a statement of the standard
of care; do not mandate any particular course of medical care; and are not
intended to supplant physician judgment with respect to particular patients
or special clinical situations. Whether and the extent to which to follow
guidelines is voluntary, with the ultimate determination regarding their
application to be made by the physician in the light of each patient’s indi-
vidual circumstances. While IDSA makes every effort to present accurate,
complete, and reliable information, these guidelines are presented “as is”
without any warranty, either express or implied. IDSA (and its officers, dir-
ectors, members, employees, and agents) assume no responsibility for any
loss, damage, or claim with respect to any liabilities, including direct, spe-
cial, indirect, or consequential damages, incurred in connection with these
guidelines or reliance on the information presented.

The guidelines represent the proprietary and copyrighted property of
IDSA. Copyright 2020 Infectious Diseases Society of America. All rights
reserved. No part of these guidelines may be reproduced, distributed, or
transmitted in any form or by any means, including photocopying, re-
cording, or other electronic or mechanical methods, without the prior
written permission of IDSA. Permission is granted to physicians and health
care providers solely to copy and use the guidelines in their professional
practices and clinical decision-making. No license or permission is granted
to any person or entity, and prior written authorization by IDSA is required,
to sell, distribute, or modify the guidelines, or to make derivative works of
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or incorporate the guidelines into any product, including but not limited
to clinical decision support software or any other software product. Except
for the permission granted above, any person or entity desiring to use the
guidelines in any way must contact IDSA for approval in accordance with
the terms and conditions of third party use, in particular any use of the
guidelines in any software product.
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