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BABESIOSIS: AN UPDATE

INTRODUCTION

Babesoss is aworldwide tick-borne hemolytic disease of wild and domestic animas
that is caused by intraerythrocytic protozoan parasites of the genus Babesia.
Of the more than 70 species of Babesia, Babesia microti and Babesia divergens are the two
that cause most human infections. An unknown species of Babesia (WA-1) wasisolated from
an immunocompetent man in Washington State with clinica babesioss. Also, Herwaldt et al.
described a probably new etiologic agent (MOL) associated with the first reported case of
babesiosis acquired in Missouri. MOL is probably distinct from B. divergens, the two share
morphologic, antigenic, and genetic characterigtics. (Ann Intern Med. 124:643-50, 1996)

Ixodid (or hard-bodied) ticks, in particular Ixodes dammini (Ixodes scapularis) and
Ixodes ricinus, are the vectors of the parasite. Ticksingest Babesa while feeding, and the
parasite multiplies within the tick's gut wall. The organisms then spreed to the sdivary glands,
their inoculation into a vertebrate host by atick larva, nymph, or adult completes the cycle of
transmission. Asexud reproduction of Babesiawithin red blood cells produces two or four
parasites

In the United States, the incidence of babesiossis concentrated primarily in the
Northeastern coastal areas, especialy Cape Cod and the nearby coastd idands Nantucket,
Martha s Vineyard, and Block Idand. However, within the last decade an increasing number of
cases are being reported in California, Washington, and Montana.

Taxonomic | ssues.

Members of the genus Babesia, dong with members of the genus Thellerig, are cdled
piroplasms because of the pear-shaped intraerythrocytic appearance of the dividing parasites.
The two genera are distinguished on the basis of the presence or absence of avisble
exoerythrocytic stage of parasite development. Classification of Babesia speciesis based mainly
on morphologic features, particularly size, and host specificity.

The more than 100 species of Babesia are often categorized into two sizes-small (1.5
to 3 micro meter) and large (3 to 5 micro meter) intragrythrocytic variants. This classification
system, however, has severd shortcomings, parasites from different hosts are often smilar or
indigtinguishable on the basis of only morphologic aspects, and the same paraste may have
different microscopic gppearancesin different hosts. Furthermore, the generaization that
Babesa species are gtrictly host specific, traditionally considered a clue for species designation,
isno longer tenable since the discovery that B. microti infects not only various small terrestriad



mammals but dso severd subhuman primates and humans. B. divergens, another babesid
parasite implicated in human disease, has Smilarly been found to infect rats and gerbils as well
asits main bovine hog.

Historical Per spective.

Intraerythrocytic piroplasms consstent with Babesiawere first described by Babesin
1888 in his pursuit of the cause of febrile hemoglobinuriain cattlein Romania. The disease itself
may have been described much earlier, however. The book of Exodus refers to a plague of
murrain (hemoglobinuria) among cattle and other domegtic animas. Possibly, this biblical
reference was the first historical mention of babesid infection. The next historica reference to
babesogs, and the first possible description of human cases, was a the turn of the century.

More than 5 decades passed before Skraba o and Deanovic identified definitively the
first human case of babesiogs. A 33-year-old cattle farmer in Y ugodavia had febrile
hemoglobinuria and intraerythrocytic organisms, which were presumed to be maarid, on
peripherd blood smears. The clinical course in this patient who had undergone splenectomy was
fatal, and a retrospective review of the blood smears confirmed the infection. Subsequent
epidemiologic inquiry revealed that the cattle tended by the patient were infected with abovine
babesial species; possibletick vectors (Dermacentor sylvarum and Ixodes ricinus) were also
identified. Since then, severe, often fatal cases of human babesos's attributed to the bovine
pathogen B. divergens have been reported in Europe.

EPIDEMIOLOGY

Since 1957, when the first human case of babesiosis was described in a'Y ugodavian
farmer who died of severe hemolytic anemia, Sporadic cases have been reported with increasing
frequency, especidly dong the northeastern coast of the United States. In the United States,
infections have been reported from California, Washington State, and Georgia; the most
endemic areas, however, are the idands off the coast of Massachusetts, including Nantucket
and Marthas Vineyard, and eastern and south centra Long Idand, including Shelter ISand and
Fireldand in New York. Foci in Connecticut that overlap with Lyme disease, aswdl asin
Wisconsin and Indiana, have been recorded. Sporadic cases have aso been reported from
France, Great Britain, Irdland, the Soviet Union, and Mexico. In the United States, with one
possible exception, the murine species, B. microti, has been implicated. However, in the
western United States those cases of babesiosis reported from California have been caused by
anon-B microti species, whereas those cases reported from Washington State, although
morphologicdly indistinguishable from B. microti, were shown to be antigenically and
genotypicdly digtinct from B microti. Most European and African cases have been caused by
bovine and other nonmurine species of Babesia

Human infection usualy occurs from late soring to early fdl, when many nymphs are
questing and when humans enter the tick-infested habitat. Evidence of transovarid transmisson
in B microti, asthereisin other species of Babesia, has been reported occasondly.




Seroepidemiologic studies carried out on residents of Nantucket and Shelter I1dands
have shown a 4% to 7% seroconversion. Similar results were obtained in studies on residents of
arurd areadong the Gulf Coast of Mexico that was aknown focus of babesoss of domestic
animas. These sudiesimply that asymptomatic human infection seems to be common. In some
of these symptom-free people, low numbers of circulating parasites have been found and have
been a source of transfusion babesioss. Despite the widespread prevaence of asymptomatic
infection, clinical disease has not been reported from people immunodepressed during a course
of corticogteroid or cyclophosphamide therapy. Patients with acquired immunodeficiency
syndrome (AIDS), however, are gpparently unable to control their infection naturaly or after
usud trestment and must be maintained on antibiotic thergpy indefinitely.

Transfusions are another source of babesioss. In several transfusion-associated cases,
no parasites were detected in blood donors, but serologic testing of their blood for Babesia
gave podgitive results.

Epidemiologic Features of Babesiosisin the United States.

Although babesosis is commonly thought to be limited in its digtribution to the
northeastern United States and the Upper Midwest, the first case of zoonotic babesiosisin the
United States was, in fact, described in a Cdifornia patient. A 46-year-old mae amateur
photographer had undergone a splenectomy 2 years earlier because of hereditary spherocytoss.
He had presumably contracted the infection after hiking in coastal parklands north of San
Francisco. He was treated with chloroquine for 3 weeks for a presumptive maaria infection
and had a benign clinica course. Although the identity of the causative organism was not
confirmed, an intraerythrocytic " Maltese cross'-shaped parasite was described. More than a
decade later, Bredt and associates described a smilar-gppearing organism in a Cdifornia
patient who had undergone splenectomy; this patient's infection was resistant to chloroquine but
was respongve to quinine and pyrimethamine. The patient's serum failed to react by
complement fixation or indirect immunofluorescence study with any known Babesia species, but
it was presumed on morphologic grounds that the patient was infected with B. equi. Mot likely,
both patients from Cdifornia were infected with a newly characterized Babesalike piroplasm
that may be endemic to certain areas of the United States (see subsequent discussion). During
the 1970s, babesiosis gained increased attention because of reports of ~" Nantucket fever"
among residents of the idands off the coast of New England.

In contrast to the cases reported in Cdiforniaand in Europe, the infections in the
Northeast commonly occurred in patients with norma spleens and were attributed to B.
microti. Subsequent investigations of the transmisson cycle of thisinfection led to the discovery
of high infection rates for B. microti in fiedd mice (Microtus pennsyl vanicus) and white-footed
mice (Peromyscus leucopus) on Nantucket Idand in Massachusetts. The tick vector was also
identified in these studies, Spiedman found that two species of ticks were present on P. leucopus
from Nantucket. The predominant species closely resembled |. scapularis (later named I.
dammini); D. variabilis was found occasiondly. The greatest number of immeature types of
ticks (larvae and nymphs) were found during spring and early summer. All but 1 of the hamgters
(10 of 11) on which the Ixodes ticks had fed became infected with B. microti. These Sudies, in



conjunction with the finding of arelaive paucity of other ticks on theidand, implicated the
Ixodestick as avector in the transmisson of B. microti.

The number of reported cases of B. microti infection likely underestimates the actua
incidence of infection in certain parts of the United States, presumably because the diseasein
mogt personsis mild or sef-limiting (or both). Serosurveys have helped to estimate the
prevaence of infection in the Northeast. A 1977 serosurvey of patients undergoing routine
diagnostic studies in hospitals for unrelated reasons reveded varying seroprevaence rates
(defined as atiter of 1:64 or more) for B. microti, depending on the geographic location. Of the
samples from 150 patientsin a Marthas Vineyard hospital and from 100 patientsin a Cape
Cod hospita, none were positive, whereas samples from 2% of asymptomeatic patients (11 of
555) in a Nantucket 1dand hospitd and 7.5% of symptomatic patients (10 of 133) with a
higtory of tick bite and fever were positive. In another sudy, seropostivity was found with a
prevaence of 4.4% (6 of 136) in early summer and 6.9% (7 of 102) in early fdl, with avariadle
changein paired sera. A seroepidemiologic study of the prevaence of infection in children
revedled a seroprevaence as high as 11.5% (6 of 52). Error! Bookmark not defined.

The number of reported transfusion-acquired infections indicates the existence of an
asymptomatic carrier state, which may become an increasing hazard to the blood supply. The
risk factors for the donors have included exposure to endemic areas and being a recipient of
blood transfusions. The time that the blood was stored varied from 5 to 35 days, even frozen-
thawed blood has been implicated. In a survey of 779 blood donorsin Cape Cod,
seropoditivity ranged from 3.3% (4 of 120) to 4.9% (7 of 142), depending on the time of year,
and these findings were not significantly different from those in 148 blood donorstested in
metropolitan Boston, an gpparently nonendemic area, where a seroprevaence rate of 4.7% was
found. Patients recaiving erythrocyte transfusions are at highest risk, athough transfusion of
platelets may also have an associated risk because of the presence of erythrocytes or
cosedimented parasites in the platelet concentrates. In the recipients, the incubation period
varied from 17 days to 8 weeks, and the donor may or may not have been symptomatic.
Infection after transfusion of plasma has not been reported. Hilton et al sudied the
seroprevaence and seroconversion for tick-borne diseasesin a high-risk population in the
northeast United States. This 1-year seroconverson study of patients residing in New Y ork
state who were at high risk for tick-borne diseases showed that of the 671 participants,
antibodies to B. microti were seen in 7 participants (1%6), including one asymptomatic
seroconversion during the year of observation. There was evidence of possible dud infectionin
5 patients. (Am JMed. 106(4):404-9, 1999)

PATHOGENESIS

After an infectious tick bite, the organisms invade red blood cdlls and atrophozoite
differentiates, replicating asexualy by budding with the formation of two to four merozoites. A
second type of undifferentiated trophozoite is also formed that does not replicate but enlarges
and differentiates into gametocyte-like forms amilar to that seen in Plasmodium species.




Merozoites eventudly disrupt infected erythrocytes and reinvade other red blood cells. These
events cause a hemoalytic anemiathat, when severe, can bring about hemoglobinuria, rend
insufficiency, or rend failure.

Although symptomatic infection with B microti is seen regularly in otherwise
immunocompetent people, the most severe cases have been recorded from patients
splenectomized for a variety of reasons, including trauma.

Splenectomized animals have more severe infections than those with intact soleens, and
they often die with an extraordinarily high parasitemia. In anima experiments, after recovery
from a B microti infection, splenectomy often provokes a severe and fatd relapse.

If untreated, dinicaly symptomatic B microti infectionsin immunocompetent patients
are usudly sdf-limited; it has been shown that both humord and cdl-mediated immune
mechanisms influence the outcome of the infection. Experimentd studies have demondtrated that
without T-helper cdls, specific humord immunity cannot be established, and the animds die.
Similarly, athymic nude mice have been shown to have severe and fatd infections. Severd
sudies have documented that, in patients with acute babesiog's, in vitro lymphocyte mitogenic
responses were profoundly depressed; on recovery, these T-cell changes returned to normd. It
is not clear whether the age of the host influences the severity of a Babesia infection, except at
the extremes of life, when these patients are probably immunocompromised.

CLINICAL FEATURES

After arecognized tick bite, the incubation period varies from 5 to 33 days, whereas
after an infected blood transfusion, the incubation period has been 6 to 9 weeks.

Asfrequently found in maaria, golenomegdly is often evident but lymphadenopathy is
not. A mild to severe hemolytic anemia and a normd to dightly depressed leukocyte count are
usudly found.

The clinica spectrum of the US cases ranges from asymptomatic to rapidly progressve
and fata, with increasing disease severity among elderly people.

From adlinica perspective, babesossin New England has varied substantialy from
that described in Europe. To date, most of the European patients described did not have a
pleen, and their clinica courses have been fatd in dl except two patients from France. In dl the
cases, the organisms identified were of bovine origin; B. divergens wasimplicated in virtudly dl
the cases except one. In light of the difficulty of speciation of the parasite, the causative agent in
that one case, B. bovis, could easily have been misclassfied. In contrast, the numerous North
American cases have occurred mainly in people with apparently norma spleens, with the
exception of the mgority of those confirmed in the western United States.

The clinica onset of the illness begins 1-4 weeks after the tick bite; however, the
magority of patients do not recall recent tick exposure. Symptoms include persistent or
undulating high fevers, chills, digphoresis, weskness, fatigue, anorexia, and headache. Later in
the course of the illness depending on the degree of intravascular hemolysis , the patient may
develop jaundice and dark urine. Physical exam may include hepatomegaly and splenomegdly,
or evidence of shock and DIC such as hypotension, petichiae, or ecchymoses. Whereasrash is




the halmark in other tick-bourne illnesses such as Rocky Mountain Spotted Fever and Lyme
disease, it is uncommon in babesiogs. Signs of CNS involvement may include headache,
photophaobia, neck and back tiffness, atered sensorium, and emotiond lability.

Babesiossisusudly a sdf-limited flu-like illnessin most hosts. However, patients with
babesosis who seek medica attention usualy do so after one week of symptoms and likely
include those with more fulminant disease. A recent retrogpective andysis of 139 patients
hospitalized with adiagnosis of babesiosisin New Y ork state from 1982-1993 shows a
mortality rate of 6.5%. In addition to severe hemolytic anemia, the most common complication
was congestive heart failure (10.9%) and acute respiratory distress syndrome (8.0%). Factors
associated with more severe disease include advanced age, previous splenectomy, and
immunodefficient satesincluding AIDS.Even fter dlindamycin and quinine have been
adminigtered, infection may continue for more than two months. Silent infection, of course, may
recrudesce spontaneoudy or after splenectomy or immunosuppression. Fatal cases have aso
been reported in the geographicaly distinct areas of Rhode Idand, Georgia Cdifornia,
Wisconsin and Missouri.

In light of the fact that the clinical spectrum of babesid infection varies from
asymptomatic to severe, babesiosis might be viewed as two distinct diseases. (1) a potentidly
life-threatening hemolytic disease in persons predisposed to severe infection because of
advanced age, asplenia, or immune suppression and (2) an occult disease process with few
known sequelae. Virtudly al the cases described to date have been in persons with severe,
acute hemolysis or are prolonged cases that are refractory to therapy. In dl these cases, the
presence of characteristic organisms on periphera blood smears was confirmed. Thus, littleis
known about the course of subdlinica infection, during which the numbers of circulating
parasites are likely to be much lower than in clinicaly gpparent cases. More recent studies that
use the PCR to monitor the acute and chronic parasitemic phases of the infection will likely lead
to a better understanding of less severe cases (see subsequent discussion).

Of the clinically apparent cases of babesoss reported to date, the ages of patients vary
from neonate to 86 years, most patients are in their fifth or sixth decade of life. The youngest
reported patient with babesiosis was a 4-week-old infant who was examined because of fever
and hemoalytic anemia; transmission of infection was thought to be transplacentd. In adults, the
incubation period varies from 1 to 6 weeks, dthough it can be aslong as 3 months. Theinitid
complaints-maase, fatigue, low-grade fever or shaking chills, headache, generdized
musculoskeletd problems, emotiond |ability, nausea, emess, and weight loss--are usudly
nongpecific. The patient may have jaundice, depending on the acuteness of the hemolysis.

Pd pable lymphadenopathy is usudly absent, but hepatomegaly and splenomegdy may be
present. Temperatures may be as high as 40°C. No consstent dermatol ogic manifestation of
babes os's has been verified, but concurrent infection with B. burgdorferi may be manifested by
the presence of erythema chronicum migrans. In light of the nonspecific manifestation of
babesogs, ahistory of outdoor activity, even if it involves an area not yet known to be endemic,
should be sought in the gppropriate dinica setting. A history of tick bite is not conagtently
obtained, but in most cases a history of travel to an endemic areais noted.

In severe cases, hemolytic anemia and brownish urine suggestive of hemoglobinuriaare
often present. The hemolysisis predominantly intravascular, as reflected by a decreased serum



haptoglobin levd. The mechaniam of the hemolys's, whether immune or nonimmune, is currently
unknown, athough a Coombs test result may be postive. The reticulocyte count is usudly
increased, areflection of abrisk bone marrow response; however, if the hemoglobinuria has
been chronic with aresultant loss of iron in the urine or adeficiency of folic acid, the count may
not be increased. Peripherd blood smears will show a regenerative picture with parasitemiathat
varies from undetectable to levels as high as 85%, depending on the severity. The duration of
the parasitemia detectable on peripherd smears varies from 3 weeks to 12 weeks, the longest
reported duration of smear positivity as detected by light microscopy was 7 months (in a patient
with no spleen) and by PCR was 25 monthsin a patient with an apparently norma spleen. The
erythrocyte sedimentation rate may be increased. No specific erythrocyte antigens predispose
to infection with Babesia. Hemocytophagia has been described on bone marrow examination.
Complications include the respiratory distress syndrome, and one report described pancarditis
due to coinfection with B. burgdorferi.

Krause PJ et al. sudied whether patients coinfected with Lyme disease and babesiosis
in Stes where both diseases are zoonotic. They conducted a community-based, yearly
serosurvey and clinic-based cohort study. The study was conducted at an idand community in
Rhode Idand and 2 Connecticut medical clinics from 1990 to 1994. Of 1156 serosurvey
subjects, 97 (8.4%) were seroreactive against Lyme disease spirochete antigen, of whom 14
(14%) dso were seroreactive againg babesia antigen. Of 240 patients diagnosed with Lyme
disease, 26 (11%) were coinfected with babesios's. Coinfected patients experienced fatigue (P
=.002), headache (P < .001), sweats (P < .001), chills (P = .03), anorexia (P = .04),
emotiond lability (P =.02), nausea (P = .004), conjunctivitis (P = .04), and splenomegdy (P =
.01) more frequently than those with Lyme disease done. Thirteen (50%) of 26 coinfected
patients were symptomatic for 3 months or longer compared with 7 (4%) of the 184 patients
with Lyme disease done from whom follow-up data were available (P < .001). Patients
coinfected with Lyme disease experienced more symptoms and a more persistent episode of
illness than did those (n = 10) experiencing babesd infection done. Circulaing spirocheta
DNA was detected more than 3 times as often in coinfected patients asin those with Lyme
disease done (P = .06). The authors concluded that approximately 10% of patients with Lyme
disease in southern New England are coinfected with babesiosisin sites where both diseases are
zoonatic. The number of symptoms and duration of illnessin patients with concurrent Lyme
disease and babesiogis are gregter than in patients with ether infection aone. In areas where
both Lyme disease and babesiosis have been reported, the possibility of concomitant babesid
infection should be considered when moderate to severe Lyme disease has been diagnosed.
(JAMA. 275(21):1657-60, 1996)

White DJ, et d. reviewed the clinical data and prognogtic factors among 139
hospitdized casesin New York State, between 1982 and 1993. Nine patients (6.5%) died, 35
(25.2%) were admitted to the intensive care unit, and 35 (25.2%) required hospitdization for
more than 14 days. Mean age at first hospitaization was 62.5 years. Sixty-two percent were
mae, and 91% resided in Suffolk County, Long Idand. The most common symptoms were
fatigue/malai selweakness (91%), fever (91%), shaking chills (77%), and diaphoress (69%).
Past medica records showed that 52% of patients had a history of chronic disease; 12% had a
history of Lyme disease; 12% had undergone a splenectomy; and 2% had undergone a blood



transfuson. There was a 12- to 14-day delay between onset of symptoms and initiation of
gppropriate antibiotic treetment. Univariate anayses showed adkaline phosphatase levels greater
than 125 U/L, white blood cell counts greater than 5 x 10(9)/L, history of cardiac abnormdlity,
history of splenectomy, presence of heart murmur, and parasitemia vaues of 0.04 or higher to
be significantly associated with disease severity.

Multiple logistic regression andyses indicated that mae sex, dkaine phosphatase vaues
greater than 125 U/L, and white blood cdll counts greater than 5 x 10(9)/L remained strong
predictors of severe outcome. (Arch Intern Med. 158:2149-54, 1998)



DIAGNOSIS

A Wright- or Giemsa-stained peripherd blood smear is most commonly used to
demondtrate the presence of intraerythrocytic parasites, however, in many cases a high index of
suspicion is necessary because the leve of parastemiamay be low. Factors that influence the
sengtivity of this procedure include the experience of the observer and the time needed to
andyze the smear. Although the ring variants may be confused with the maarid parasite
Plasmodium fal ciparum, the absence of hemozoin should dert the observer to the possibility
of Babesa Of note, during the early stages of infection by the mdarid paragite, no pigment
formation may be present. Rarely, tetrads of merozoites may be visble. The typica morphologic
picture in conjunction with epidemiologic information will asss in determining adiagnosis. The
diagnosis can be overlooked if one relies solely on autoandyzers, the smear may not reved the
parasite; however, the PCR may be strongly positive, an outcome consistent with persistence of
the organiam.

Serologic evauation with the indirect immunofluorescent antibody test with use of B.
microti antigen is available in afew laboratories. The cutoff titer for determination of a pogtive
result varies with the particular laboratory protocol used, but in most laboratories titers of more
than 1:64 are considered consstent with B. microti infection. Tenfold to 20-fold higher titers
can be observed in the acute setting, with agradua decline over weeks to months. The
correlation between the leve of thetiter and the severity of symptomsis poor. Persistence of a
low titer of antibody and even an increase have been described, but whether a recurrent
parastemia exists in association with the increase in antibody is unknown.,

The serologic test isfairly specific; cross-reactivity with Babesia of other species and
with malarid organisms has been described at low dilutions. Animal inoculation studies can be
performed with golden hamsters to isolate the parasite and confirm the diagnosis. In cases that
are difficult to diagnose on the basis of smears, the parastemiais usudly evidentin 2to 4
weeks.

With the evolution of more sengitive PCR-based techniques, molecular diagnosis and
monitoring of babesd infections have become possble. Detection of B. microti by PCR was
first described in 1992. More recent studies, in which PCR was used prospectively for
diagnosing suspected cases in the northeastern United States, have shown that, in comparison to
direct smear examination and hamster inoculation, PCR is more sengitive and equally specific for
the diagnosis of acute cases. PCR-based methods may aso be indicated for monitoring of the
infection. In the previoudy mentioned study, 7 of 21 persons harbored detectable B. microti
DNA in their blood for 6 months or longer; in one person, B. microti DNA perssted up to 25
months. Persstence of B. microti DNA was often associated with prolonged symptoms of
severe fatigue, anorexia, or intermittent fevers. Clindamycin and quinine trestment of 17 persons
with acute hemolysis was associated with good clinical outcomes (mild postinfectious sequel ae)
and abrief duration of PCR pogtivity, despite the greater severity of the initid manifestations.
These studies suggest thet early recognition and trestment of babesiosis, for which the only
cinicd manifestation may be " summer flu," may be important not only for preventing long-term
sequelae but also for protecting the blood supply from asymptomatic carriers who may become
blood donors.




Coinfection With Other Tick-Transmitted Agents.

As previoudy indicated, coinfection with B. burgdorferi and B. microti may be rdatively
common in endemic areas of the northeastern and upper midwestern United States. Recently,
another tick-transmitted bacterid zoonos's, human granulocytic ehrlichioss (HGE), was
described in patients from Minnesota. Subsequently, HGE cases have been recognized in
Wisconsin, Connecticut, New Y ork, Maryland, Florida, and Arkansas; serologic evidence of
human expasure in northern California and Europe has been noted. The clinica manifestation of
patients with granulocytic ehrlichiogsis smilar to that described for the other known zoonotic
Ehrlichiaspecies, Ehrlichia chaffeensis. Typicdly, patients have a nonspecific febrile iliness,
usudly with no rash. Laboratory findings often include leukopenia, thrombocytopenia, and
increases in serum hepatic enzyme activities. The goectrum of illness ranges from asymptomatic
to fatal. To date, four deaths have been attributed to infection with HGE.

OPTIMAL MANAGEMENT

Since the mid-1980s, clindamycin plus quinine has been regarded as the standard
therapy for this infection on the basis of numerous clinica observations and experimentd
hamgter sudies. Clindamycin, 1200 mg intravenoudy every 12 hoursfor 7 days, combined with
quinine, 650 mg oraly every 8 hoursfor 7 days, has been used successfully to treet in adults.
The pediatric dose is clindamycin, 20 to 40 mg/kg/d in three doses for 7 days, and quinine, 2.5
mg/kg/d in three doses for 7 days. However, there have been anecdota reports and
unpublished observations that in some immunocompromised and human immunodeficiency
virus-infected patients, babesoss has been difficult to treat with the standard therapy, and other
modalities such as exchange transfusion have been required. In these patients, it was unclear
whether this was because of relapse, persstence, or emergence of resistance. AIDS patients
initidly respond to the recommended therapy but usudly experience rapse after it is
discontinued. They usualy become refractory to further repesated trestment with quinine and
dindamyan.

The fortuitous discovery of the currently recommended regimen for human babesios's
was made during the management of a patient with presumed transfusion-acquired maaria
infection. The patient was initidly treated with chloroquine; however, because of lack of
response, treatment was changed to quinine and clindamycin, and the patient experienced
defervescence. The correct diagnosis was made early during the course of trestment and was
later confirmed with serologic studies. Subsequent studies in animals have verified the value of
this combined regimen; thus, this is the recommended trestment for patients with babesios's,
athough occasiona reports have described failure with this regimen. More recently, success
with a combination of pentamidine and cotrimoxazole was reported, but because of the
previoudy mentioned side effects with pentamidine, this regimen is not recommended.
Erythrocyte exchange transfusion has been used in serioudy ill patients who do not respond to
pharmacologic intervention.
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B. microti infectionsin patients with intact spleens are generdly sdlf-limiting without
trestment. Treatment with the combination of quinine sulfate (650 mg of sdt ordly, three times
daily) and clindamycin (600 mg ordly, three times daily; or 1.2 g parenteraly, twice dally) for 7
to 10 days is effective in some cases but may not diminate parasites. The pediatric doseis 20 to
40 mg/kg per day for quinine sulfate and 25 mg/kg per day for clindamycin, both in three doses
given over 7 to 10 days.

Before the discovery of this effective regimen, treatment of the first reported case of
babesosisin the United States was with chloroquine for what was presumed to be amaaria
infection.

Krause PJ et al. compared the duration of parasitemiain people who had received
specific antibabesid therapy with that in dlently infected people who had not been trested.
Forty-six babesa-infected subjects were identified from 1991 through 1996 in a prospective,
community-based study designed to detect episodes of illness and of seroconversion among the
residents of southeastern Connecticut and Block Idand, Rhode Idand. Subjects with acute
babesd illness were monitored every 3 months for up to 27 months by means of thin blood
smears, Bab. microti polymerase-chain-reaction assays, serologic tests, and questionnaires.
Babesd DNA perssted in the blood for amean of 82 daysin 24 infected subjects without
gpecific symptoms who received no specific therapy. Babesd DNA persisted for 16 daysin 22
acutely ill subjects who received clindamycin and quinine therapy (P=0.03), of whom 9 had sde
effects from the trestment. Among the subjects who did not receive specific therapy, symptoms
of babesogs perssted for amean of 114 daysin five subjects with babesa DNA present for 3
or more months and for only 15 days in seven othersin whom the DNA was detectable for less
than 3 months (P<0.05); one subject had recrudescent disease after two years. The authors
concluded that when left untreated, silent babesid infection may persist for months or even
years. Although treatment with clindamycin and quinine reduces the duration of parasitemia,
infection may gtill persst and recrudesce and side effects are common. Improved trestments are
needed. (N Engl JMed. 339(3):160-5, 1998)

Experimental babesoss in hamsters was shown to be unaffected by chloroquine, as
well as by sulfadiazine, primaguine, or metronidazole in combination with pyrimethamine.
Minocycline and tetracycline, when used a high and toxic doses, had some effect in reducing
parastemia; at usud therapeutic levels, however, tetracycline had no effect. Pentamidine
isethionate (Pentam 300), 4 mg/kg/d for 14 days by deep muscle injection, has had limited
success when used to treat human B microti infection, lowering but not diminating the
parasitemia. Recrudescence occurred after completion of therapy. Significant Sde effects
included the development of rend insufficiency, severe pain a the injection Site, and formation of
large sterile abscesses.

Severd other drugs have been tried, including tetracycline, primaguine phosphate,
sulfadiazine, and pyrimethamine; results have varied. Pentamidine has been used and has proved
to be moderately effective in diminishing symptoms and decreasing parasitemia. Of interes,
anima studies with pentamidine failed to show any benefit. The use of pentamidinein an
experimental hamster modd of infection showed that parasites were isolated as late as 5 weeks
after initiation of therapy. Petients treated with intramuscular injections of pentamidine
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experienced a substantia degree of discomfort. Diminazene aceturate, an antitrypanosomal
drug, has been used but has produced severe neurologic Side effects.

Atovaguone suspension (750 mg twice dally) plus azithromycin (500 to 1000 mg/d)
may be effective when quinine and clindamycin fail. Symptoms may persst for months with or
without trestment, although there are no permanent sequelae. More severe infections with high-
levd B. microti parasitemiain asplenic patients have been successfully treated with exchange
transfusons in addition to quinine and dindamycin

In asplenic patients and those infected with Babesia bovis or Babesia divergens,
symptoms are often too severe to temporize. Bovine babesoss usudly is severe with a
fulminant downhill course and must be treated aggressively if the patient isto survive. Severd
patients who were placed on rend dialyss and transfused have survived. Diminazene aceturate
(Berenil), an arométic diamidine that is an effective babesacide in animas, was unsuccessful ina
fatal case of B divergens infection. More recently, however, ahuman case of B divergens
infection was trested successfully with trimethoprim-sulfamethoxazole and pentamidine.

Red blood cdl or whole-blood exchange transfusion has been used with apparent
success in saverd ill patients who had high parasitemias (40% to 60%).

Experimentd animd studies suggest that azithromycin and quinine may be effective
dternativesfor B microti infections. Anima and human studies have suggested that the
combination of atovaguone and azithromycin is effective in immunocompromised patients who
have become resistant to the quinine-clindamycin regimen.

The current recommended treatment for babesosisisa 7-10 day course of clindamycin
and quinine. Clindamycin can be given ordly or intravenoudy 600mg tid, and the quinine ordly
650mg tid. In areas endemic for Lyme disease and ehrlichiosisit may be advisable to add
doxycydine 100mg bid by mouth until serologic confirmation has been made. Exchange
transfuson may be necessary in patients with ahigh level of parastemiaand severe intravascular
hemolysis.

Wittner et al. used the hamster modd to determined the efficacy of atovaguone aone
aswdl as atovaguone plus azithromycin for the trestment of experimental babesioss.
Atovaguone (100 mg/kg/day) and atovaguone (100 mg/kg/day) with azithromycin (150
mg/kg/day) were effective agents for the treatment of experimenta babesiossin hamsters.
When atovagquone was used as monotherapy recrudescences occurred. Organisms obtained
from recrudescent animals, when inoculated into uninfected animals, proved to be unresponsive
to atovaguone therapy, suggesting the emergence of drug resstance. Resistant organisms did
not emerge in hamgters treated with the combination of atovaguone and azithromycin.
Atovaguone should be considered in the thergpeutic regimen of patients with babesiosiswho
have either failed standard therapy or have become intolerant to such therapy (Am J Trop Med
Hyg 1996;55:219-22).



PREVENTION

Babesossin humansis an emerging zoonatic disease with an apparently increasing
incidence. As with many emerging infectious diseases, the gpparent increase in the number of
casesis explained by an increase in both incidence and awareness of the disease. Prevention of
babesogsis amilar to that for prevention of Lyme disease. Smple measures include avoidance
of outdoor activity in known endemic areas, minimization of exposure to tick-infested areas, and
athorough examination of the skin for the presence of ticks after being outdoors. The use of tick
repellents before potential outdoor activity is aso effective. With better understanding of the life
cycle of the parasite and vector, a biologic gpproach could be explored.

Prevention of babesiossinvolves avoiding endemic regions during the pegk transmisson
months of May through September. This may be relevant for agplenic or immunocompromised
individuas for whom babesios's can be a devadtating illness. Insect repdlant is advised during
outdoor activities, especidly in wooded or grassy areas. Early remova of ticks isimportant
because the tick must remain attached for at least 24 hours before the transmission of B.
microti occurs. Therefore daily sdf-examination is recommended for those who engagein
outdoor activitiesin endemic areas. Pets must dso be examined for ticks because they may
carry ticksinto the home. Specific chemoprophylaxisis not available.

Those who are immunocompromised, especialy splenectomized patients, should avoid
tick-infested areas. Because norma, immunocompetent people may acquire symptomeatic and
sometimes severe disease, they also should be wary when entering these areas. Because |
scapularis (= dammini) is smal and often feeds undetected for long periods (ie, 48 hours),
patients should carefully ingpect themselves and their pets daily and remove ticks completely.
Gentle traction with a forceps gpplied close to the capitulum (head) usudly sufficesto remove
the entiretick. If thetick is degply entrenched in the skin, minerd oil or even ahot needle can be
goplied and usudly causes thetick to relax its hold. In tick-infested aress, repdlents should be
used on clothes, especidly on the lower parts of trousers. It is advisable to wear long-deeved
garments, and shirts should be tucked under the belt. One of the most effective tick repelentsis
N,N-diethyl- m-toluamide, or DEET. It iscommercidly available in concentrations up to 100%.
Care should be taken in its use because 10% to 15% of each application can be recovered in
urine. Serious toxic and alergic reactions have been reported in those people who have used it
frequently or in high concentrations. In young children, toxic encephaopathy has occurred. Use
of nonabsorbable, long-acting formulations such as Ultrathon or DEET-Plus should obviate
many of these adverse reactions.

People from known endemic areas should be screened for asymptomatic infection
before being accepted as blood donors.
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