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Ba-­

besia  microti

Babesiosis  is  an  emerging  tickborne  disease  worldwide  
resulting  from   100  Babesia  parasite  species  that  can  

infect  a  broad  range  of  hosts  in  which  it  induces  malaria-­
like   disorders.   Like   trypanosomes   and  Plasmodium   spp.,  
Babesia  spp.  can  be  transmitted  through  vertical  routes  and  
blood   transfusions   (1).   Babesiosis   has   the   greatest   effect  
on   the   cattle   industry   and   on   companion   animals;;   how-­
ever,  occasional  human  babesiosis  has  attracted  increased  
attention.   In   immunocompetent   persons,   the   infection   is  
rarely   detected   because   it   can   be   asymptomatic   or   cause  
mild,   self-­resolving   symptoms.   However,   babesiosis   can  
be  life-­threatening  in  certain  populations,  such  as  neonates/
infants,   elderly   persons,   asplenic   patients,   and   otherwise  
immunocompromised  persons  (2).

The  predominant  species  that  causes  of  human  babesio-­
sis  in  the  United  States  and  is  a  rare  cause  of  disease  in  Eu-­
rope  and  Asia  is  Babesia  microti  (3),  a  complex  that  includes  
at   least   4   named   types   and   an   unknown  number   of   other  
strains  (4).  The  second-­most  important  zoonotic  species,  B.  
divergens,  causes  several  clinical  cases  in  Europe  (5).  Other  
species,  such  as  B.  duncani,  B.  venatorum,  and  some  B.  di-­
vergens–like  parasites,  can  cause  further  human  infections  
worldwide  (6).  Many  ixodid  tick  species  can  transmit  Babe-­
sia  parasites  to  their  natural  hosts;;  Ixodes  scapularis  and  I.  
ricinus  are  the  most  important  human-­biting  vector  ticks  in  
the  United  States  and  Europe,  respectively  (7).

Three   cases  of   uncharacterized  babesiosis  have  been  
reported   from  South  America,   2   from  Brazil   and   1   from  

Colombia  (8,9).  In  Bolivia,  only  cattle  have  been  investi-­
gated,  highlighting  the  prevalence  of   the  species  B.  bovis  
and  B.  bigemina,  unstable  and  endemic   in   the  east  of   the  
country  (10);;  no  data  are  available  on  B.  microti.  Our  ob-­
jective  was  to  investigate  human  babesiosis  in  the  Bolivian  
Chaco,  a  rural  region  in  southeastern  Bolivia.

The  Study
In  2013,  a   total  of  271  healthy  volunteers,   residents  of  2  
rural   communities   in   southeastern  Bolivia,  Bartolo   (Her-­
nando   Siles   Province,   Department   of   Chuquisaca)   and  
Ivamirapinta   (Cordillera   Province,   Department   of   Santa  
Cruz),  completed  a  questionnaire  interview  asking  for  an-­
amnestic  data  (sex,  age,  fever  attacks,  history  of  tick  bite  or  
transfusion)   and  provided  blood   samples   for   testing.  The  

of  the  2  communities,  respectively.  The  Bolivian  Ministry  
of  Health  and  the  Regional  Health  Departments  approved  
the  study  design,  including  its  ethical  aspects;;  the  Guaraní  
political  organization  (Asamblea  del  Pueblo  Guaraní)  sup-­

Blood  drawn  was  immediately  used  to  prepare  thick  

mL);;   serum  was   obtained   from   each   remaining   sample.  
Smears   were   Giemsa   stained   and   examined   by  micros-­
copy   at   400×   and   1,000×.  DNA  was   extracted   from   all  
the   dried   blood   spots   by   using  Dried  Blood   Spot  DNA  
Isolation  Kit   (Norgen  Biotek  Corp.,  Thorold,  ON,  Can-­
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then   sequenced.   Sequences  were   aligned   and   compared  
with   those   available   in  GenBank.   To   investigate   the  B.  
microti   strain,  we   further  examined  all  positive   samples  

gene,  following  the  published  protocol  (4).  PCR-­positive  
samples  and  further  randomly  chosen  serum  samples  (n  =  

-­
rescent  antibody   test   (IFAT)   (IgG  IFA  kit;;  Fuller  Labo-­
ratories,  Fullerton,  CA,  USA)  for  reactivity  to  B.  microti,  

cutoff  value  at  dilution  1:64.  Positive  and  negative  control  
sera  supplied  by  the  kit  were  included  on  each  IFAT  slide.  

B.  microti  an-­

12
of  the  results,  we  further  tested  all  reactive  serum  samples  
and  10  negative  serum  samples  with  the  Falciparum-­Spot  
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IF  kit  (bioMérieux,  Marcy  l’Etoile,  France)  to  detect  plas-­
modial  antibodies.

We  conducted  statistical  analyses  using  the   2  test.  We  

participants  living  in  Bartolo  and  Ivamirapinta,  respective-­
ly,  were  positive  for  B.  microti   (Table;;  Figure).   Infection  

sex,  or  age,  despite  early  infection  in  Bartolo.

-­
B.   microti  

showed   that  all  positive   samples  belonged   to   the  US   lin-­
-­

in  GenBank  under  accession  nos.  KT318131,  KT318132,  

IFAT   showed   reactivity   to  B.  microti   antigens   in   all  
-­

the  2   communities   (p  =  0.836)  by   age  group  or  between  

early   (0–30-­year-­olds)   or   late   (>30-­year-­olds)   developed  

We  found  no  cross-­reactivity  to  plasmodial  antigens.

Conclusions
Although   our   study   has   some   limitations,   including   the  
cross-­sectional  design,  the  limited  number  of  human  sam-­
ples,  and  the  nonrandom  sampling,  we  detected  B.  microti  

of   the  Bolivian  Chaco.  Moreover,  we  detected  an  overall  

13),   and  with   exposure   starting   from  
an  early  age.  None  of   the  positive   study  participants  had  
signs  or  symptoms  of  babesiosis  at  the  time  of  sample  col-­
lection.  Considering  that  many  intra-­erythrocytic  cycles  are  
needed  before  the  immune  system  responds  to  the  parasite  
and  starts  antibody  production  (14),  the  contemporary  de-­

antibodies  suggests  a  late  infection  stage.
The  presence  of  B.  microti  antigens   in  persons  with-­

out   a   history   of   tick   infestation   or   transfusions   indicates  
that  contact  between  ticks  and  humans  is  not  rare  (mainly  

-­
denced  human  exposure  to  other  tickborne  pathogens,  such  
as  Borrelia   spp.   (15
that,   even   though   the  primary   reservoir,   the  white-­footed  
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Figure.  Babesia  microti  

  



mouse   (Peromyscus   leucopus),  has  been   reported  only   in  
North   and   Central   America,   natural   animal   hosts   of   this  
protozoon  are  widespread   in   the  studied  area.   Inhabitants  
of   both   communities   live   in   close   contact  with   domestic  
animals,   such  as  dogs,   chickens,   and  pigs,   and  with  deer  
and   other   wild   animals,   which   might   contribute   to   the  
maintenance  and  spread  of  the  ticks.  Because  this  zoonotic  
babesiosis  is  due  to  the  Gray  strain,  previously  documented  
in  humans  in   the  United  States,  Germany,  Russia,  China,  
South  Korea,   and   Japan,  where   it   is   harbored  by  various  
small  mammals,   further   studies   are  needed   to   explore   its  
vectors  and  reservoirs  in  the  rural  areas  here  investigated.

Human   babesiosis   is   probably   an   underestimated  
health   problem   in   the   Bolivian   Chaco.   Residents   should  
therefore  be  alerted  to  the  threat  posed  by  ticks,  and  physi-­
cians  should  be  aware  of  infection  with  B.  microti  parasites  
as  a  potential   life-­threatening  disease.  The  presence  of  B.  
microti   antigens   in   the  blood  of  asymptomatic  persons   is  
of  concern  in  terms  of  the  possible  risk  for  transfusion-­as-­
sociated  babesiosis  and  should  prompt  the  need  to  evaluate  
implementation  of  appropriate  screening  measures.

Acknowledgments
We  are  grateful  to  Father  Tarcisio  Ciabatti,  Sister  Maria    
Bettinsoli,  and  Francesco  Cosmi  for  their  support  in  carrying  out  
this  study  and  to  Petrona  Rocha,  Claudia  Padilla,  Jorge    
Changaray,  Coralí  Jimenez,  Carlos  Daza,  Felix  Segundo,  and  the  
students  of  the  Escuela  de  Salud  del  Chaco,  Tekove  Katu,    

thank  the  children  and  their  families  for  participating  in  the  study.

This  study  was  supported  by  a  grant  from  the  Regione  Toscana,  
Italy  (Supporto  e  Assistenza  Tecnica  all’Implementazione  del  
Sistema  Unico  de  Salud  dello  Stato  Plurinazionale  di  Bolivia:  
Progetto  Pilota  Nella  Regione  del  Chaco  Boliviano).

Dr.  Gabrielli  is  a  researcher  at  the  Department  of  Public  Health  
and  Infectious  Diseases,  Sapienza  University,  Rome.  Her    
research  interests  include  the  epidemiology  and  diagnosis  of    
human  and  zoonotic  parasites.

References
    1.   Leiby  DA.  Transfusion-­transmitted  Babesia  spp.:  bull’s-­eye  on  

Babesia  microti.  Clin  Microbiol  Rev.  2011;;24:14–28.    
http://dx.doi.org/10.1128/CMR.00022-­10  

    2.   Gray  J,  Zintl  A,  Hildebrandt  A,  Hunfeld  KP,  Weiss  L.    
Zoonotic  babesiosis:  overview  of  the  disease  and  novel  aspects  of  

pathogen  identity.  Ticks  Tick  Borne  Dis.  2010;;1:3–10.    

3.   Vannier  E,  Krause  PJ.  Update  on  babesiosis.  Interdiscip  Perspect  
  

4.   Nakajima  R,  Tsuji  M,  Oda  K,  Zamoto-­Niikura  A,  Wei  Q,    
Kawabuchi-­Kurata  T,  et  al.  Babesia  microti–group  parasites    
compared  phylogenetically  by  complete  sequencing  of  the    

  

  
Nijhof  AM,  et  al.  A  fatal  case  of  human  babesiosis  in  Portugal:  
molecular  and  phylogenetic  analysis.  Trop  Med  Int  Health.  

6.   Gray  JS.  Identity  of  the  causal  agents  of  human  babesiosis  in  
  

7.   Yabsley  MJ,  Shock  BC.  Natural  history  of  zoonotic  Babesia:  role  
of  wildlife  reservoirs.  Int  J  Parasitol  Parasites  Wildl.  2012;;2:18–31.  
http://dx.doi.org/10.1016/j.ijppaw.2012.11.003  

8.   Ríos  L,  Alvarez  G,  Blair  S.  Serological  and  parasitological  study  

S0037-­86822003000400010  
  

Machado  ARL,  et  al.  Asymptomatic  babesiosis  in  a  child  with  
hepatoblastoma.  J  Pediatr  Hematol  Oncol.  2004;;26:213.    

10.   Carrique  JJ,  Morales  GJ,  Edelsten  M.  Endemic  instability  for  
babesiosis  and  anaplasmosis  in  cattle  in  the  Bolivian  Chaco.  Vet  J.  

11.   Herwaldt  BL,  Cacciò  S,  Gherlinzoni  F,  Aspöck  H,  Slemenda  SB,  
Piccaluga  P,  et  al.  Molecular  characterization  of  a  non-­Babesia    
divergens  organism  causing  zoonotic  babesiosis  in  Europe.  

12.   Krause  PJ,  Telford  SR  III,  Ryan  R  III,  Conrad  PA,  Wilson  M,  
Thomford  JW,  et  al.  Diagnosis  of  babesiosis:  evaluation  of  a    
serologic  test  for  the  detection  of  Babesia  microti  antibody.  J  Infect  

13.   Buelvas  F,  Alvis  N,  Buelvas  I,  Miranda  J,  Mattar  S.  A  high    
prevalence  of  antibodies  against  Bartonella  and  Babesia  microti  
has  been  found  in  villages  and  urban  populations  in  Cordoba,    
Colombia  [in  Spanish].  Rev  Salud  Publica  (Bogota).  2008;;10:168–

14.   Chappell  LH,  Cox  FEG.  Modern  parasitology,  2nd  ed.,  Oxford  

Roselli  M,  et  al.  Prevalence  of  antibodies  to  Borrelia  burgdorferi,  
Borrelia  parkeri  and  Borrelia  turicatae  in  human  settlements  of  the  

Address  for  correspondence:  Alessandro  Bartoloni,  Università  degli  
Studi  di  Firenze,  Clinica  Malattie  Infettive,  Dipartimento  di  Medicina  

  


