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ABSTRACT  

With the p oposal to i lude Aspergillus PCR i  the e ised EORTC/M“G defi itio s fo  fu gal  

disease, o e iall  a ufa tu ed assa s a  e e ui ed to p o ide sta da disatio  a d  

a essi ilit . The PathoNosti s Aspe Ge ius® assa  ep ese ts o e su h test that has the a ilit  to  

dete t a a ge of Aspergillus spe ies a d azole- esista e i  A. fumigatus. Pe fo a e has ee   

alidated he  testi g BAL a d se u  spe i e s, ut e e t e ide e suggests that testi g plas a  

a  e ha e se siti it  o e  se u . It as de ided to e aluate the a al ti al a d li i al  

pe fo a e of the PathoNosti s Aspe Ge ius® assa  he  testi g plas a.  

Fo  the a al ti al e aluatio s plas a as spiked ith a ious o e t atio s of Aspergillus ge o i   

DNA efo e e t a tio  follo i g i te atio al e o e datio s usi g t o auto ated platfo s.  

Fo  the li i al stud ,  sa ples f o   p o e /p o a le IA a d  possi le IA ases, a d   

o t ols e e tested.   

The li it of dete tio  he  testi g DNA e t a ted usi g the BioMe ieu  Eas Mag a d Qiage  E)   

e t a to s as fi e a d  ge o es/ . l sa ple, espe ti el . I  the li i al stud , t ue positi it   

as sig ifi a tl  g eate  tha  false positi it  P: < . . The se siti it  a d spe ifi it  usi g a  

si gle positi e esult as sig ifi a t e e % a d . %, espe ti el . If ultiple sa ples e e  

e ui ed to e positi e spe ifi it  as i eased to %, al eit se siti it  edu ed to %.   

Su a : The Aspe Ge ius® assa  p o ided good li i al pe fo a e ut the p edi ted  

i p o e e t he  testi g plas a as ot see , possi l  a esult of ta get deg adatio  att i uted  

to sa ple sto age. P ospe ti e testi g is e ui ed to dete i e the li i al utilit  of this assa ,  

pa ti ula l  the diag osis of azole- esista t disease.   



 

 

INTRODUCTION  

“ta da disatio  of Aspergillus PCR testi g of lood ased sa ples has led to the p oposal to i lude  

Aspergillus PCR i  to the se o d e isio  of the EORTC/M“G o se sus defi itio s fo  i asi e fu gal  

disease IFD . -  This a  i ease de a d fo  Aspergillus PCR, as it a  e used, i  o i atio   

ith othe  io a ke  assa s Gala to a a  EIA a d β-D-Glu a  to i p o e a age e t of  

patie ts at isk of i asi e aspe gillosis IA .  Easil  attai a le, ualit  o t olled a d ell alidated  

assa s a e e essa , a d o e iall  de eloped assa s help i  a hie i g these e ui e e ts.  

“e e al o e ial Aspergillus PCR assa s ha e ee  de eloped M Assa  Aspe gillus, Re isha   

Fu giple , Ade te h M oGENIE, PathoNosti s Aspe Ge ius®  ith a i g deg ees of li i al  

alidatio . -  Of pa ti ula  i te est, gi e  the e e ge e of azole esista t st ai s of A. fumigatus,  

a e the Ade te h M oGENIE a d PathoNosti s Aspe Ge ius® assa s that ha e the a ilit  to dete t  

the ajo  si gle u leotide pol o phis s that i fe  e i o e tall  d i e  esista e. Tests to  

dete t ge eti  e ha is s of azole esista e ha e ee  applied di e tl  to li i al sa ples a d  

ha e the pote tial to o e o e the li ited se siti it  of o e tio al ultu e te h i ues. ,  The  

appli atio  of these tests to o -i asi e sa ple t pes e.g. lood  ill i p o e li i al utilit  a d  

so e su ess has ee  oted he  testi g se u .   

Re e tl , the Eu opea  Aspergillus PCR i itiati e sho ed that oth the a al ti al a d li i al  

pe fo a e of Aspergillus PCR as supe io  he  testi g plas a o pa ed to se u . ,  It as  

p oposed that usi g plas a a oided DNA t appi g du i g lot fo atio , su se ue tl  the a aila le  

ta get as g eate  a d pe fo a e e ha ed. I  the p e ious e aluatio  of the PathoNosti s  

Aspe Ge ius® assa  he  testi g se u  the se siti it  a d spe ifi it  e e % a d %,  

espe ti el , a d ge eti  s ee i g fo  esista e di e t f o  the sa ple as o tai ed i  % of the  

ases.  It is h pothesised the testi g of plas a a  i p o e the pe fo a e of the Aspe Ge ius®  

assa . Ne e theless, alidatio  he  testi g plas a is e ui ed to e ha e the appli atio  a ge  

a d assa  o ust ess.  



 

 

This a us ipt dete i es the a al ti al a d li i al pe fo a e of the PathoNosti s  

Aspe Ge ius® assa  he  testi g plas a sa ples usi g ethods i  li e ith i te atio al  

e o e datio s.  



 

 

MATERIALS AND METHODS  

Stud  desig   

The stud  as di ided i to a  a al ti al e aluatio  to dete i e the assa s li it of dete tio  LOD ,  

li ea  a ge a d effi ie  of a plifi atio  he  testi g plas a, a d  se o dl , a li i al stud  to  

dete i e pe fo a e se siti it /spe ifi it  et  he  testi g plas a sa ples f o  a  

hae atolog  populatio  at high isk of IA.   

  

A al ti al Stud   

The a al ti al e aluatio  fo used o  pe fo a e he  dete ti g spe i e s o tai i g ge o i   

DNA f o  A. fumigatus o  A. terreus. T o auto ated u lei  a id e t a tio  s ste s e e e aluated  

Qiage  D“P i us kit o  the E)  Ad a e XL i st u e t a d BioMe ieu  Ge e i  .  P oto ol o   

the Eas Mag i st u e t . All u lei  a id as eluted i  µl.   

“i ulated plas a sa ples e e p epa ed usi g pooled hu a  plas a di ided i to . l ali uots  

a d spiked ith a ious o e t atio s of ge o i  DNA f o  eithe  A. fumigatus o  A. terreus  to  

a hie e fi al u de s of , , , , , , , , fi e, o e ge o e/ .  l sa ple.  

“u essful dete tio  of the highe  u de s as p edi ted, so i  o de  to dete i e a u ate  

pe fo a e at less p edi ta le o e t atio s the u e  of epli ates as g eate  he  testi g  

lo e  u de s Ta les - . To o ito  fo  o ta i atio  du i g ea h e t a tio  p o ess at least  

o e o -spiked plas a ali uot as etai ed to p o ide a egati e o t ol. To a oid ai o e  

o ta i atio , all e ui ed a ual p o esses took pla e i  a lass II la i a  flo  a i et.   

Whe  pe fo i g PCR a plifi atio  a fi e i olit e DNA te plate i put olu e as used fo  all  

u de s, ith a  additio al  µl i put assessed fo  the lo e  u de s <  ge o es/ . l sa ple   

i  a  atte pt to i p o e ep odu i ilit  of dete tio .  



 

 

Cli i al Stud  a d Patie t Populatio   

Cli i al plas a sa ples f o  patie ts ith p o e , p o a le, possi le IA, o  ith o e ide e of  

fu gal disease NEF  e e sele ted. All sa ples had ee  se t as pa t of the a e path a   

i o po ati g a ell- alidated i -house  Aspergillus PCR. ,  O  o pletio  of outi e testi g  

plas a as sto ed at - ˚C fo  ualit  o t ol o  pe fo a e assess e t pu poses. The stud  as a  

pe fo a e assess e t of the Aspe Ge ius® Assa  a d as a  a o ous, et ospe ti e  

ase/ o t ol desig , ot effe ti g patie t a age e t. Patie t de og aphi s a e sho  i  Ta le .  

Nu lei  a id as e t a ted f o  . l of plas a usi g the BioMe ieu  Eas Mag Ge e i  .   

P oto ol, follo i g the a ufa tu e ’s i st u tio s, ith DNA eluted i  µl. Positi e plas a  

o tai i g  ge o es of A. fumigatus DNA  a d egati e plas a o l  e t a tio  o t ols e e  

i luded i  ea h u .   

Whe  pe fo i g PCR a plifi atio  a µl DNA te plate olu e as used to p o ide opti al  

oppo tu it  fo  dete tio .  

  

PathoNosti s Aspe Ge ius® PCR a plifi atio   

Fo  oth the a al ti al a d li i al studies the Aspe Ge ius® spe ies a d esista e PCR testi g as  

pe fo ed o  the Qiage  Roto ge e Q High Resolutio  Melt I st u e t. Usi g a fi al ea tio   

olu e of µl a d follo i g the a ufa tu e ’s i st u tio s, ith the e eptio  that DNA te plate  

olu es fo  the spe ies assa  e e i eased to µl fo  the li i al e aluatio , a d i  the a al ti al  

e aluatio  he e pe fo a e fo  dete tio  of the lo e  u de s <  ge o es/ . l sa ple  as  

o pa ed ith a  i put olu e of fi e i olit es. The a ufa tu e  e o e ds a  i put olu e  

of fi e a d µl fo  the spe ies a d esista e assa s, espe ti el .   



 

 

Statisti al E aluatio    

A al ti al a al sis of the Aspe Ge ius® spe ies PCR he  testi g plas a sa ples as pe fo ed as  

p e iousl  des i ed.  B iefl , the % LOD, li ea it  a ges a d PCR a plifi atio  effi ie ies  

e e al ulated. Fu the  a al sis as pe fo ed o elati g Aspe Ge ius® spe ies a d esista e  

pe fo a e so that the ua tifi atio  le C  ge e ated  the A. fumigatus assa  ould e used  

as a guide to the likelihood of su ess he  pe fo i g the esista e assa .   

Whe  dete i i g the li i al a u a  of the Aspe Ge ius® spe ies esults the positi it  ate i   

sa ples o igi ati g f o  ases as o pa ed to the false positi it  ate i  o t ol sa ples. Cli i al  

pe fo a e as dete i ed  the o st u tio  of  ta les to al ulate se siti it , spe ifi it ,  

positi e a d egati e likelihood atios a d diag osti  odds atio of the Aspe Ge ius® spe ies assa .  

Fo  all patie ts, o l  a si gle positi e sa ple as e ui ed to o side  the patie t positi e. Gi e  the  

ase o t ol stud  desig , a d a tifi iall  high p e ale e of p o e /p o a le IA . % , p edi ti e  

alues e e ot used. Whe  e ui ed i et -fi e pe e t o fide e i te als a d, P alues Fishe s  

e a t test; P: .  e e ge e ated to dete i e the sig ifi a e of the diffe e e et ee  ates.   

 



 

 

RESULTS  

A al ti al Pe fo a e of the Aspe Ge ius® spe ies assa .  

Whe  e t a ti g DNA f o  plas a usi g the Qiage  E)  D“P i us kit the LOD fo  oth the A.  

fumigatus spe ifi  a d Aspergillus spe ies assa s as  ge o es/ . l sa ple usi g a µl  

te plate i put a d  ge o es/ . l sa ple usi g a µl te plate i put olu e Ta le .  

I easi g the a ou t of DNA te plate also i p o ed ep odu i ilit  he  dete ti g  

ge o es/ . l sa ple ut did ot i p o e dete tio  of  ge o e/ . l sa ple.  

Usi g the BioMe ieu  Eas Mag fo  DNA e t a tio , the LOD usi g a fi e i olit e te plate i put fo   

oth the A. fumigatus a d Aspergillus spp. assa s i p o ed to fi e ge o es/ . l sa ple,  

o pa ed to the e ui ale t olu e of eluate e t a ted  the Qiage  E)  D“P i us kit Ta les  a d  

. Ho e e , /  epli ates a oss all u de s ge e ated a lo  le el false positi e A. terreus esult  

Mea  Ct: . .  I easi g the te plate i put olu e to µl did ot i p o e the % LOD, ut  

ep odu i ilit  he  dete ti g o e ge o e/ . l sa ple as i p o ed A. fumigatus assa  µl  

te plate: /  s µl te plate / ; Aspergillus spp. assa  µl te plate: /  s µl te plate / .   

Whe  usi g the BioMe ieu  Eas Mag to e t a t A. terreus DNA f o  plas a the LOD fo  oth the A.  

terreus spe ifi  a d Aspergillus spe ies ta gets as fi e ge o es/ . l sa ple usi g  µl of DNA  

te plate, at o e ge o e/ . l sa ple ep odu i ilit  fo  oth ta gets as . %. I easi g the  

i put to µl pe  ea tio  lo e ed the LOD to o e ge o e/ . l sa ple Ta le .  

Fo  the A. fumigatus a d Aspergillus spp. assa s a plifi atio  as li ea  f o  -   

ge o es/ . l sa ple he  testi g E)  e t a ts Figu e a . The PCR effi ie  usi g DNA  

e t a ted f o  plas a  the E)  as . % a d . % fo  the A. fumigatus a d Aspergillus spp.  

assa s, espe ti el . Whe  testi g Eas Mag e t a ts the li ea  a ge as also -   

ge o es/ . l sa ple fo  the A. fumigatus assa , ut fo  the Aspergillus spp. assa  it as -   

ge o es/ . l sa ple Figu e . The PCR effi ie  usi g DNA e t a ted f o  plas a  the  

Eas Mag as . % a d . % fo  the A. fumigatus a d Aspergillus spp. assa s, espe ti el . The  



 

 

li ea  a ge fo  oth assa s he  testi g A. terreus DNA e t a ted  the Eas Mag as -   

ge o es/ . l sa ple Figu e . The PCR effi ie  testi g A. terreus DNA e t a ted f o  plas a  

 the Eas Mag as . % a d . % fo  the A. terreus a d Aspergillus spp. assa s, espe ti el .  

  

A al ti al Pe fo a e of the Aspe Ge ius® esista e assa .  

The % LOD fo  all esista e a ke s as  ge o es/ . l sa ple a d o - ep odu i le  

dete tio  as a hie ed at  ge o es/ . l sa ple - % ep odu i ilit   ge o es/ . l  

sa ple % ep odu i ilit . At fi e ge o es/ . l sa ple o l  the egio  pote tiall  o tai i g  

the TR  utatio  a plified o  /  o asio s, all othe  ta gets e e o siste tl  egati e /  at  

this u de . All ta gets failed to a plif  he  testi g u lei  a id e t a ted f o  sa ples o tai i g  

o e ge o e of A. fumigatus DNA. This i fo atio  as used to dete i e a i i u  fu gal  

u de  i  a plas a sa ple that ould pe it su essful a plifi atio  of the egio s o tai i g the  

pote tial esista e a ke s. Fo  ep odu i le dete tio  of these a ke s the u de  ould eed to  

e  ge o es/ . l sa ple, o espo di g to a C  alue <  les he  dete ti g DNA  

e t a ted  the Eas Mag usi g the A. fumigatus spe ifi  assa . With o - ep odu i le dete tio  of  

esista e a ke s e pe ted he  testi g u de s et ee  fi e a d <  ge o es/ . l sa ple,  

testi g A. fumigatus spe ifi  positi e sa ples ith C  alues et ee  >  a d <  les a  esult  

i  su essful a plifi atio  of egio s pote tiall  ha ou i g utatio s i fe i g azole esista e.    

  

Cli i al E aluatio   

The e e e  sa ples f o   ases of IA tested, i ludi g  ases of p o e /p o a le IA   

sa ples  a d t o ases of possi le IA  sa ples . U fo tu atel , o ases e e ultu e positi e  

a d it as ot possi le to de i e a spe ies le el of diag osis. The edia  u e  of sa ples tested  

pe  ase patie t as se e  a ge - .  The e e e  sa ples f o   patie ts ith o e ide e  



 

 

of i asi e fu gal disease i luded as o t ols; the edia  u e  of e t a ts tested pe  o t ol  

patie t as fi e a ge - .  

The positi it  ate asso iated fo  sa ples f o  p o e /p o a le ases, as . % / ; % CI:  

. - .  a d . % / ; % CI: . - .  fo  the A. fumigatus a d Aspergillus spp. ta gets,  

espe ti el . All  A. fumigatus positi e esults e e o o ita tl  positi e  the Aspergillus spp.  

assa , a d the e e e se e  additio al positi es  the Aspergillus spp.  assa  Figu e . Of the  

se e  additio al positi e Aspergillus spp. assa  esults, fou  e e f o  t o patie ts that also had  

othe  sa ples positi e  oth A. fumigatus a d spp. assa s, a d th ee e e f o  t o patie ts that  

e e o siste tl  egati e  the A. fumigatus assa  Figu e . The false positi it  ate fo  sa ples  

f o  o t ols as . % / ; % CI: . - .  a d . % / ; % CI: . - .  fo  the A.  

fumigatus a d Aspergillus spp. ta gets, espe ti el . No sa ples =  f o  possi le patie ts =   

e e positi e  eithe  assa . Fo  oth the A. fumigatus a d Aspergillus spp. assa s the t ue  

positi it  fo  p o e /p o a le IA ases, as sig ifi a tl  g eate  tha  false positi it  asso iated ith  

the o t ol populatio  A. fumigatus assa : Diffe e e . %, % CI: . - . , P: < . ;  

Aspergillus spp. assa : Diffe e e . , % CI: . - . , P: < . . The e e e t o ases of  

pote tial o -fumigatus disease ut o positi e esults e e ge e ated  the A. terreus spe ifi   

assa . Gi e  the lo e  PCR effi ie  of the A. fumigatus assa  it a ot e o fide tl  dete i ed  

hethe  spe ies positi e/A. fu igatus egati e esults ep ese t i fe tio   spe ies othe  tha  A.  

fumigatus. U fo tu atel , o ultu e data as a aila le to p o ide spe ies le el ide tifi atio .  

The ea  C  alue fo  t ue positi e sa ples as .  “D: ± .  a d .  les “D: ± .  fo  the A.  

fumigatus a d spp. assa s, espe ti el . The ea  C  alue fo  Aspergillus spp. false positi e esults  

as .  “D: ± . , late  tha  C  alues fo  t ue positi es, although u e s e e li ited.    

The o e all o i ed li i al pe fo a e of the Aspe Ge ius® assa  is sho  i  Ta le . Whe   

usi g a si gle positi e PCR esult to defi e patie t positi it  o l  /  p o e /p o a le ases e e  

positi e  the A. fumigatus assa , o pa ed to /   the Aspergillus spp. assa . Co e sel ,  



 

 

spe ifi it  fo  the A. fumigatus assa  as % /  o pa ed to . % /  fo  the  

Aspergillus spp. assa , a d a ultiple positi e PCR th eshold as e ui ed to attai  % spe ifi it   

fo  the latte .  

The a plifi atio  of egio s ha ou i g pote tial utatio s asso iated ith azole esista e di e t  

f o  a sa ple as o l  su essful fo  t o patie ts, a d eithe  o tai ed the TR /L H o   

TR /T A/Y F utatio s. A plifi atio  as u su essful i  a fu the  fou  p o a le IA ases.   

 



 

 

DISCUSSION  

The pe fo a e of the PathoNosti s Aspe Ge ius® assa  fo  the dete tio  of Aspergillus DNA i   

plas a sa ples as satisfa to . Both se siti it  %  a d spe ifi it  %  e e o pa a le to  

that ge e ated  eta-a al ti al e ie s he  testi g lood, he e se siti it  a ged f o  - 

% a d spe ifi it  a ged f o  - %. ,  I  the p e ious pu lished e aluatio s of the  

Aspe Ge ius® assa  se siti it  a d spe ifi it  he  testi g BAL as % a d %, espe ti el , a d  

he  testi g se u  it as % a d %, espe ti el . ,  While se siti it  appea s o siste t a oss  

the spe i e  t pe, spe ifi it  he  testi g plas a as o p o ised, although u e s e e  

li ited i  all studies. I  oth the se u  a d BAL studies opti al positi it  th esholds ould e  

defi ed, a d i  the ase of se u  testi g a th eshold of  les i p o ed spe ifi it  to %,  

ithout o p o isi g se siti it . ,  I  the u e t stud , it as ot possi le to ge e ate a th eshold  

as false positi e esults had C  alues si ila  to t ue positi e esults f o  ases of aspe gillosis. As  

ith se u  testi g, if o e tha  o e sa ple as positi e pe  patie t the  spe ifi it  as %, ut  

se siti it  as dul  o p o ised Ta le .   

I  the e e t studies of the EAPCRI, it as sho  that the a al ti al a d su se ue t li i al  

pe fo a e of Aspergillus PCR ould e i p o ed  testi g plas a o e  se u . ,  It as  

h pothesised that he  pe fo i g the Aspe Ge ius® assa  o  DNA e t a ted f o  plas a a   

i p o e e t i  pe fo a e ould ha e ee  e ide t. F o  a  a al ti al pe fo a e this as  

o se ed, o pa i g PCR effi ie  he  testi g fi e i olit es of DNA e t a ted f o  se u  a d  

plas a usi g the E)  sho ed the PCR effi ie  fo  the oth A. fumigatus a d Aspergillus spp.  

assa s i p o ed he  testi g plas a A. fumigatus assa  se u  . %  s plas a . % ;  

Aspergillus spp. assa  se u  %  s plas a . % .  Co e sel , the PCR effi ie  fo  the A.  

fumigatus assa  he  testi g DNA e t a ted usi g the Eas Mag as supe io  fo  se u  A.  

fumigatus assa : %;  Aspergillus spp. assa : %  o e  plas a A. fumigatus assa : %;   

Aspergillus spp. assa : % .  Highlighti g that PCR effi ie  a  e se e el  o p o ised  the  



 

 

ualit  of the u lei  a id e t a ted a d the e essit  to opti ise the e t a tio  p o ess fo  ea h  

sa ple t pe. Ho e e , if the sta da d- u e of the A. fumigatus assa  he  testi g DNA e t a ted  

 Eas Mag is e a i ed i  detail Figu e  it ould e a gued that the dete tio  of u de s  

ge o es/ . l sa ple is outside the li ea  a ge of the assa . Re o al of these u de s f o   

the sta da d u e i eases the oeffi ie t of dete i atio  to .  a d PCR effi ie  to %,  

o pa a le to testi g DNA e t a ted f o  se u   Eas Mag.   

I  a p e ious stud  o pa i g the a al ti al pe fo a e of auto ated u lei  a id e t a tio   

platfo s he  pe fo i g Aspergillus PCR, the Eas Mag as asso iated ith high ualit  DNA a d  

su se ue t ea lie  C  alues, ut as also asso iated ith Aspergillus o ta i atio .  The i ease  

i  PCR effi ie  he  testi g DNA e t a ted f o  plas a  E)  as ot sig ifi a tl  asso iated  

ith a  i p o ed LOD fo  eithe  assa , although usi g the Eas Mag e t a to  a d a la ge  DNA  

te plate olu e did i p o e e o e  of lo e  u de s. The ep odu i ilit  of dete tio  he   

testi g o e ge o e/ . l sa ple e t a ted usi g the Eas Mag as % Ta le . The e e e fou   

false positi e A. terreus esults i  the a al ti al stud , he eas false positi it  i  the li i al stud   

as asso iated ith the Aspergillus spp. ta get. No egati e e t a tio  o t ol sa ples ge e ated  

false positi e esults. Gi e  the diffe e t ide tit  of the false positi it  i  the li i al a d a al ti al  

a s a d the lo  le el of o e all false positi it  it as felt that this as ot di e tl  asso iated ith  

the Eas Mag e t a to , as p e iousl  do u e ted, ut ep ese ted false positi it  t pi all   

e ou te ed he  testi g li i al sa ples o  a al ti al oss ea ti it  et ee  Aspergillus  

spe ies.   

Fo  all li i al sa ples µl of Eas Mag e t a t as used fo  PCR a plifi atio . This did ot esult i   

i p o ed li i al pe fo a e, ith o sig ifi a t i p o e e t i  se siti it  ut a edu tio  i   

spe ifi it  ea i g the diag osti  odds atio as less he  testi g plas a o e  se u . O e  

pote tial e pla atio  fo  this u e pe ted esult is that hile the use of the la ge  olu e pote tiall   

i eased the ep odu i ilit  of dete tio  of the lo e  u de s <  ge o es/ . l sa ple  these  



 

 

lo  o e t atio s a e o e likel  to e affe ted  sa ple deg adatio . Gi e  the et ospe ti e  

atu e of the stud , it is h pothesised that sa ples o tai i g lo  u de s had deg aded to elo   

dete ta le le els i i isi g a  e efits asso iated ith usi g a la ge  te plate olu e.  

 A se o d e pla atio  fo  the la k of i p o e e t i  li i al pe fo a e is although the la ge   

i put olu e i eases the oppo tu it  fo  dete ti g ta get DNA it also i eases the pote tial fo   

the p ese e of i hi ito  o pou ds. O l  t o e t a tio s e hi ited total i hi itio  o IC sig al  

p ese t , a fu the  th ee ge e ated C  alues that e e late  tha  uppe  li it ge e ated  the  

a ufa tu e  i di ati g a deg ee of pa tial i hi itio . Of o e  he  i te p eti g the IC he   

testi g plas a o  se u  is the elati e high o e t atio  of IC i  espe t to t pi al Aspergillus PCR  

positi es i  lood, a d the su se ue t a epta le IC C  a ge p oposed  the a ufa tu e . The  

a epta le C  alues fo  the IC a ge et ee  . - .  les, i  this stud  . % /  of  

sa ples had a  IC C  alue ithi  this a ge, ith . % /  of sa ples e hi iti g pa tial o  total  

i hi itio  C  > .  les . A fu the  . % /  of sa ples had a  IC C  alue elo  the lo e   

a epta le li it a ge: . - .  les  a d hile this a ot ep ese t i hi itio  it uestio s the  

o ust ess of the IC PCR he  testi g DNA te plate i put olu es g eate  tha  the µl  

e o e ded  the a ufa tu e . This di e sit  edia  IC C : .  les, a ge: . - .   

les  akes it diffi ult to dete i e a t pi al e pe ted  efe e e alue f o  hi h i hi itio  i   

spe i e s a  e de i ed. The elati el  high IC o e t atio s, as de eloped fo  use ith BAL  

sa ples he e fu gal u de s ill e g eate  a d ea lie  C  alues ge e ated. Co se ue tl , the  

t pi al IC alue is sig ifi a tl  lo e  tha  that fo  Aspergillus PCR positi es he  testi g se u  a d  

plas a sa ples t pi all  >  les . As su h the effe t of a  i hi ito  o pou ds o  the IC PCR  

a  e less e ide t tha  that e pe ie ed o  a li i al plas a sa ple he e a  i hi ito  dela  of  

-  les ill esult i  PCR egati it , ut keep the IC C  ithi  the a ufa tu e ’s a epta le  

a ge esulti g i  pote tial false egati e esults.  



 

 

I  additio  to i hi ito  o pou ds the p ese e of i te fe i g su sta es should also e  

o side ed. I  a p e ious EAPCRI stud  the p ese e of fi i oge  i  plas a as p oposed to ha e  

the pote tial to i flue e ag esiu  o e t atio , hi h is iti al to opti al PCR pe fo a e.   

It is possi le that fi i oge  is p ese t i  u lei  a id eluates a d this ould i te fe e ith PCR  

a plifi atio . Usi g the la ge  i put olu e this ould ha e affe ted the pe fo a e of the  

Aspe Ge ius® assa  a d ould e plai  the ide a gi g IC C  alues, e plai i g h  the ea  C   

alues fo  /  si ulated sa ples e t a ted usi g the Qiage  E)  a d a plifi atio  pe fo ed usi g  

µl of te plate had e  late IC C  alues Ta le .  

Although the use of µl of Eas Mag eluate i p o ed the dete tio  of lo  u de s PCR effi ie   

usi g µl te plate as ot al ulated as the a ge of u de s tested usi g a µl i put as li ited  

to log. A fu the  li itatio  of the stud  it as ot possi le to pe fo  a di e t o pa iso  ith the  

p e ious se u  stud  a d the sa ples i luded e e diffe e t. With hi dsight it a  ha e ee   

ise to pe fo  the plas a testi g usi g fi e i olit es of te plate, as the i p o e e t i   

effi ie  o e  se u  as o fi ed a d this olu e as used fo  the p e ious se u  stud .   

Cu e tl , the Aspe Ge ius® assa  is o l  alidated fo  i  it o diag osti  testi g of BAL sa ples a d  

this has i pli atio s he  i te p eti g positi e esults f o  lood sa ples.  The positi it  th eshold  

fo  the spe ies assa  he  testi g BAL is <  les, he  testi g lood this is likel  too ea l  ith a  

edia  C  of .  les fo  li i al PCR positi es a d /  . %  ha i g C  alues .  les. It  

is i po ta t to e e e  that he  testi g lood spe i e s  Aspergillus PCR the st ateg  is to  

e lude disease usi g a egati e esult ge e ated  f e ue t s ee i g ith a highl  se siti e  

assa , su se ue tl  a C  th eshold is ot esse tial, al eit at the e pe se of false positi e esults.   

The egio s pote tiall  asso iated ith azole esista e e e o l  su essfull  a plified f o  t o  

ases of IA. Gi e  the osts asso iated ith oth the Aspe Ge ius® spe ies ultiple  App o .  

$ /  ea tio s  a d the Aspe Ge ius® esista e ultiple  App o . $ /  ea tio s of oth  

spe ies a d esista e ultiple  it a  e diffi ult to justif  the osts asso iated ith di e t f o   



 

 

plas a esista e testi g. Ho e e , if di e t esista e testi g as o l  applied to sa ples st o gl   

positi e  the spe ies assa  the  astage asso iated th ough failed a plifi atio  ould e li ited.  

Costs fo  s ee i g ith the spe ies assa  ould e offset  edu tio s i  the u e essa  use of  

a tifu gal the ap , as see  i  othe  studies he e Aspergillus PCR, i  o i atio  ith  

gala to a a  ELI“A, as sho  to edu e e pi i al the ap . -   

To o lude, the PathoNosti s Aspe Ge ius® assa  a  e used to pe fo  PCR testi g o  plas a  

a d ill p o ide pe fo a e that is o pa a le to testi g se u . U e pe tedl , the p edi ted  

i p o e e ts i  li i al pe fo a e asso iated ith plas a testi g e e ot see , possi l  a  

esult of the et ospe ti e stud  desig  o  the i pa t of la ge  o e t atio  of  

i hi ito /i te fe i g o pou ds. Co side i g the latte , the u e t IC fo  the PathoNosti s  

Aspe Ge ius® assa  sho ed too u h a ia ilit  to o fide tl  p edi t i hi itio , although this  

ould e a esult of usi g a la ge  te plate olu e. The stud  also highlights the e essit  to  

i di iduall  e aluate PCR assa s he  testi g diffe e t spe i e  t pes.  Assa s ill ha e a i g  

aste - i  o positio s a d ea tio  ki eti s, hi h a  ot e opti al a oss sa ples a d  

su se ue t eluate ake-up. The li i al utilit  of o e iall  a aila le Aspergillus PCR assa s,  

su h the Aspe Ge ius® assa , e ui e p ospe ti e e aluatio  ith pa ti ula  efe e e to the i pa t  

of pote tial ea l  diag osis of azole- esista t disease o  patie t a age e t.  

  

Co fli ts of I te est  

PLW is a fou di g e e  of the EAPCRI, e ei ed p oje t fu di g f o  M o osti a, Lu i e ,  

Re isha  diag osti s a d B uke , as spo so ed  M o osti a, M“D, Lau h, B uke  a d Gilead  

“ ie es to atte d i te atio al eeti gs, p o ided o sulta  fo  Re isha  Diag osti s Li ited  

a d is a e e  of the ad iso  oa d a d speake  u eau fo  Gilead “ ie es.  

RAB is a fou di g e e  of the EAPCRI, e ei ed a  edu atio al g a t a d s ie tifi  fello ship  

a a d f o  Gilead “ ie es a d Pfize , is a e e  of the ad iso  oa d a d speake  u eau fo   



 

 

Gilead “ ie es, M“D, Astellas, a d Pfize , a d as spo so ed  Gilead “ ie es a d Pfize  to  

atte d i te atio al eeti gs.  

RBP has o o fli ts of i te est   



 

 

REFERENCES  

 White PL, B etag e S, Kli gspo  L, Mel he s WJG, M Cullo h E, S hulz B, Fi st o  N,  

Me goli C, Ba es RA, Do ell  JP, Loeffle  J o  ehalf of the Eu opea  Aspergillus PCR  

I itiati e. . Aspergillus PCR: o e step lose  to sta da dizatio . J Cli  Mi o iol.  

: - .  

 White PL, Me goli C, B etag e S, Cue a-Est ella M, Fi st o  N, Kli gspo  L, Mel he s  

WJ, M Cullo h E, Ba es RA, Do ell  JP, Loeffle  J; Eu opea  Aspe gillus PCR I itiati e  

EAPCRI . . E aluatio  of Aspe gillus PCR p oto ols fo  testi g se u  spe i e s. J Cli   

Mi o iol. : - .  

 White PL, Ba es RA, Sp i ge  J, Kli gspo  L, Cue a-Est ella M, Mo to  CO, Lag ou K,  

B etag e S, Mel he s WJG, Me goli C, Do ell  JP, Hei z WJ, Loeffle  J. . The li i al  

pe fo a e of Aspe gillus PCR he  testi g se u  a d plas a - a stud   the Eu opea   

Aspe gillus PCR I itiati e. J Cli  Mi o iol. : - .  

 Loeffle  J, Me goli C, Sp i ge  J, B etag e S, Cue a Est ella M, Kli gspo  L, Lag ou K,  

Mel he s WJG, Mo to  CO, Ba es RA, Do ell  JP, White PL. . A al ti al o pa iso   

of i  it o spiked hu a  se u  a d plas a fo  the PCR- ased dete tio  of Aspe gillus  

fu igatus DNA – a stud   the Eu opea  Aspe gillus PCR I itiati e. J Cli  Mi o iol.  

: - .  

 A a itis M, A ag ostou T, M lo akis E. . Gala to a a  a d Pol e ase Chai   

Rea tio -Based “ ee i g fo  I asi e Aspe gillosis A o g High-Risk He atolog  Patie ts: A  

Diag osti  Meta-a al sis. Cli  I fe t Dis. : - .  

 White PL, Hi itts SJ, Pe  MD, G ee  J,  Sti li g E, Woodfo d L, M Na  G, Ste e so  R a d   

Ba es RA. . E aluatio  of a o e iall  de eloped se i-auto ated PCR-“ER“ assa   

fo  the diag osis of i asi e fu gal disease. J Cli  Mi o iol. : - .  



 

 

 White PL, Posso RB, Ba es RA.  . A al ti al a d Cli i al E aluatio  of the PathoNosti s  

Aspe Ge ius Assa  fo  Dete tio  of I asi e Aspe gillosis a d Resista e to Azole A tifu gal  

D ugs du i g Testi g of “e u  “a ples. J Cli  Mi o iol. : - .  

 Cho g GL,  a  de Sa de WW, Di ge a s GJ, Gaajetaa  GR, Vo k AG, Ha ette MP, a   

Tegele  DW, Si o s GF, Rij de s BJ. . Validatio  of a Ne  Aspe gillus Real-Ti e PCR  

Assa  fo  Di e t Dete tio  of Aspe gillus a d Azole Resista e of Aspe gillus fu igatus o   

B o hoal eola  La age Fluid. J Cli  Mi o iol. : - .  

 White PL, Pe  MD, Mood  A, Follett SA, Mo ga  G, Ba es RA. . E aluatio  of  

a al ti al a d p eli i a  li i al pe fo a e of M o osti a M Assa  Aspe gillus he   

testi g se u  spe i e s fo  diag osis of i asi e Aspe gillosis. J Cli  Mi o iol. : - 

.  

 Gui ea J, Padilla C, Es i a o P, Muñoz P, Padilla B, Gijó  P, Bouza E. . E aluatio  of  

M Assa ™ Aspe gillus fo  diag osis of i asi e pul o a  aspe gillosis i  patie ts ithout  

he atologi al a e . PLo“ O e. :e .  

 Ba es RA, Sto ki g K, Bo de  S, Po to  MH, White PL. . P e e tio  a d diag osis  

of i asi e fu gal disease i  high- isk patie ts ithi  a  i teg ati e a e path a . J I fe t.  

: –   

 White PL, Li to  CJ, Pe  MD, Joh so  EM, Ba es RA. . The e olutio  a d e aluatio   

of a hole lood pol e ase hai  ea tio  assa  fo  the dete tio  of i asi e aspe gillosis  

i  he atolog  patie ts i  a outi e li i al setti g. Cli  I fe t Dis. : - .  

 A a itis M, )iakas PD, )a ha ioudakis IM, )e ou FN, Calie do AM, M lo akis E. .  

PCR i  diag osis of i asi e aspe gillosis: a eta-a al sis of diag osti  pe fo a e. J Cli   

Mi o iol. : -   

 Me goli C, C u ia i M, Ba es RA, Loeffle  J a d Do ell  JP. . Use of PCR fo  diag osis  

of i asi e aspe gillosis: s ste ati  e ie  of a d eta-a al sis. La et I fe t Dis. : - .  



 

 

 Pe  MD, White PL, Ba es RA. . Co pa iso  of fou  auto ated u lei  a id  

e t a tio  platfo s fo  the e o e  of DNA f o  Aspe gillus fu igatus. J Med Mi o iol.  

: - .  

 Mo isse  CO, Che  SC, So ell TC, Millike  S, Ba d  PG, B adsto k KF, Sze  J, Hallida  CL,  

Gil o  NM, Moo e J, S h a e  AP, Gu  S, Bajel A, T a o ta a AR, Spel a  T, Sla i  MA;  

Aust alasia  Leukae ia L pho a G oup a d the Aust alia a d Ne  )eala d M olog   

I te est G oup. . Gala to a a  a d PCR e sus ultu e a d histolog  fo  di e ti g use  

of a tifu gal t eat e t fo  i asi e aspe gillosis i  high- isk hae atolog  patie ts: a  

a do ised o t olled t ial. La et I fe t Dis. : - .  

 Aguado JM, Váz uez L, Fe á dez-Ruiz M, Villaes usa T, Ruiz-Ca ps I, Ba a P, Sil a JT,  

Batlle M, Sola o C, Galla do D, He as I, Polo M, Va ela R, Vallejo C, Ola e T, López-Ji é ez  

J, Ro i a M, Pa od  R, Cue a-Est ella M; PCRAGA Stud  G oup.; Spa ish Ste  Cell  

T a spla tatio  G oup.; Stud  G oup of Medi al M olog  of the Spa ish So iet  of  

Cli i al Mi o iolog  a d I fe tious Diseases.; Spa ish Net o k fo  Resea h i  I fe tious  

Diseases. . “e u  gala to a a  e sus a o i atio  of gala to a a  a d PCR- 

ased Aspergillus DNA dete tio  fo  ea l  the ap  of i asi e aspe gillosis i  high- isk  

he atologi al patie ts: a a do ized o t olled t ial. Cli  I fe t Dis. : - .  

 Ba es RA, Sto ki g K, Bo de  S, Po to  MH, White PL. . P e e tio  a d diag osis  

of i asi e fu gal disease i  high- isk patie ts ithi  a  i teg ati e a e path a . J I fe t.  

: -   

 De Pau  B, Walsh TJ, Do ell  JP, Ste e s DA, Ed a ds JE, Cala d a T, Pappas PG,  

Mae te s J, Lo thola  O, Kauff a  CA, De i g DW, Patte so  TF, Mas h e e  G, Bille J,  

Dis ukes WE, He e ht R, Hope WW, Ki le  CC, Kull e g BJ, Ma  KA, Muñoz P, Odds  

FC, Pe fe t JR, Rest epo A, Ruh ke M, Segal BH, So el JD, So ell TC, Vis oli C, Wi ga d JR,  

)aoutis T, Be ett JE, Eu opea  O ga izatio  fo  Resea h a d T eat e t of  



 

 

Ca e /I asi e Fu gal I fe tio s Coope ati e G oup, Natio al I stitute of Alle g  a d  

I fe tious Diseases M oses Stud  G oup EORTC/MSG  Co se sus G oup. . Re ised  

defi itio s of i asi e fu gal disease f o  the Eu opea  O ga izatio  fo  Resea h a d  

T eat e t of Ca e /I asi e Fu gal I fe tio s Coope ati e G oup a d the Natio al  

I stitute of Alle g  a d I fe tious Diseases M oses “tud  G oup EORTC/M“G  Co se sus  

G oup. Cli  I fe t Dis : – .  



 

 

Ta le . A al ti al pe fo a e of the PathoNosti s Aspe Ge ius® spe ies assa  he  testi g A. fumigatus ge o i  DNA e t a ted f o  plas a sa ples  

usi g the Qiage  E)  Ad a e XL i st u e t.   

 

Fu gal load  
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A. fumigatus Aspergillus spp. A.terreus I te al Co t ol 
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 /  - /  - /  - /  .  .  

* O e sa ple as dee ed i hi ito  to PCR a plifi atio , as su h o l   epli ates e e i luded i  the a al sis of the A. fumigatus, A. terreus a d  

Aspergillus spe ies assa s, he eas /  epli ates a e sho  fo  the o espo di g i te al o t ol PCR.  

   



 

 

Ta le . A al ti al pe fo a e of the PathoNosti s Aspe Ge ius® spe ies assa  he  testi g A. fumigatus ge o i  DNA e t a ted f o  plas a sa ples  

usi g the BioMe ieu  Eas Mag i st u e t.  
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PathoNosti s Aspe Ge ius® ta get 

A. fumigatus Aspergillus spp. A.terreus I te al Co t ol 

Positi es/total Mea  C  “D  Positi es/total Mea  C  “D  Positi es/total Mea  C  “D  Positi es/total Mea  C  “D  

DN
A 

te
pl

at
e 

ol
u

e:
 

µL
 

 /  .  /  .  /  .  /  .  

 /  .  /  .  /  - /  .  

 /  .  /  .  /  - /  .  

 /  .  /  .  /  - /  .  

 /  .  .  /  .  .  /  .  /  .  .  

 /  .  .  /  .  .  /  .  /  .  .  

 /  .  .  /  .  .  /  - /  .  .  

 /  .  .  /  .  .  /  - /  .  .  

 /  - /  .  /  .  /  .  .  

 /  - /  - /  - /  . .  

   



 

 

DN
A 

te
pl

at
e 

Vo
lu

e:
 

 µ
L  /  .  /  .  /  - /  .  

 /  .  .  /  .  .  /  - /  .  .  

 /  .  .  /  .  .  /  - /  .  .  

 /  - /  - /  - /  .  .  

  

   



 

 

Ta le . A al ti al pe fo a e of the PathoNosti s Aspe Ge ius® spe ies assa  he  testi g A. terreus ge o i  DNA e t a ted f o  plas a sa ples usi g  

the BioMe ieu  Eas Mag i st u e t.  
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Ta le . Patie t de og aphi s a d diag osis of IA a o di g to the e ised EORTC-M“G defi itio s   

De og aphi  P o e /P o a le IA =  Possi le IA =  NEF =  

Male/Fe ale /  /  /  

Media  age a ge  .  -  -  -   -  

U de l i g o ditio  N  AML   

ALL  

MD“  

AML  

ALL  

AML  

L pho a  

AA  

 ALL  

MD“  

Alloge ei  Ste  ell 

t a spla tatio  N  

   

Fu gal P oph la is N  Flu o azole  Flu o azole  Flu o azole  

Vo i o azole  

Fu gal Disease 

Ma ifestatio  N  

P o e  Aspergillus “i usitis  

P o a le IPA  

P o a le IPA/“i usitis  

P o a le “i usitis  

Possi le IPA  N/A 

  

Ke : AA:   Aplasti  A ae ia  

AML:   A ute M eloid Leukae ia  

ALL:   A ute l pho lasti  Leukae ia  

MDS:  M elod splasti  s d o e  

L pho a:  Hodgki s, No -Hodgki s a d Bu kitts L pho a  

IPA:   I asi e pul o a  aspe gillosis  

N/A:   Not appli a le  



 

 

Ta le . Cli i al Pe fo a e of Aspe Ge ius® “pe ies assa  he  testi g se u  f o  hae atolog   

ith p o e /p o a le IA = , possi le IA =  a d ith o e ide e of fu gal disease NEF,  

= . Pe fo a e ep ese ts a o i atio  of esults fo  the A. fumigatus spe ifi  a d the oad  

a ge Aspergillus spe ies assa s, as i  a li i al s e a io a positi e esult i  eithe  assa  ould a   

sig ifi a e.    
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positi e th eshold 

“e siti it  
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/N, %, % CI  

/ ,  

. % . - .  
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LR +ti e .  > * .  > * 

LR -ti e  .  .  .  .  

DOR .  > * .  > . * 

*To o e o e i fi it  the pa a ete  dete i ed usi g a spe ifi it  alue of . %  

Ke :  

IA: I asi e Aspe gillosis  

NEF:  No e ide e of fu gal disease  

LR: Likelihood atio  

DOR: Diag osti  odds atio  

  

 



 

 

Figu e . “ta da d u es fo  the PathoNosti s Aspe Ge ius® A. fumigatus a d Aspergillus spe ies  

assa s testi g A. fumigatus ge o i  DNA e t a ted f o  plas a sa ples  a  Qiage  E)  a d   

BioMe ieu  Eas Mag auto ated e t a to s, a d  the A. terreus a d Aspergillus spe ies assa s  

testi g A. terreus ge o i  DNA e t a ted f o  plas a sa ples  BioMe ieu  Eas Mag auto ated  

e t a to .  
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Figu e . PathoNosti s Aspe Ge ius® PCR positi it  a o di g to sa pli g fo  the ases of p o e /p o a le i asi e aspe gillosis. G e  ells ep ese t  

positi e esults ith the u e  ep ese ti g the o espo di g C  alue.   

Patie t  

EORTC/M“G 

diag osis  

“a ple  

        

Afu i Asp Afu i Asp Afu i Asp Afu i Asp Afu i Asp Afu i Asp Afu i Asp Afu i Asp 

 P o a le IA  - - - - - - - - .  .  .  .  .  .  NT NT 

 P o a le IA  - - - .  - - - - - .  .  .  - .  NT NT 

 P o a le IA  - .  - .  - - - - - - - - - - - - 

 P o a le IA  - - - - - .  - - - - - - - - NT NT 

 P o  Asp “i  .  .  - - - - - - - - - - - - NT NT 

 P o a le IA  - - - .  - - - - - - - - .  .  NT NT 

 P o a le IA*  - - .  .  - - - - - - - - - - - - 

 P o a le IA  .  .  .  .  .  .  .  .  - - - - NT NT NT NT 

 P o a le IA  - - - - - - - - - - - - - - NT NT 

 P o  Asp “i  - - - - - - - - - - - - - - NT NT 

  



 

 

  

Ke :   

Afu i: Patho osti s Aspe Ge ius® A. fumigatus assa   

Asp:  PathoNosti s Aspe Ge ius® “pe ies assa   

IA:  I asi e aspe gillosis  

P o a le IA*: Patie t had a total of i e sa ples tested, the o e additio al sa ple tested as egati e  oth the A. fumigatus a d spe ies assa s a d  

as the last sa ple to e tested. It as e luded to a oid p ese tatio  diffi ulties.  

P o  Asp Si : P o a le Aspergillus si usitis  

P o  Asp Si : P o e  Aspe gillus si usitis  

NT:  No sa ple tested  

-:  Assa  as egati e  

  

  

  


