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Al
3ackground: Chronic pulmonary aspergillosis (CPA) is an underdiagnosed and misdiagnosed disease and now

ncreasingly recognised. However, the diagnosis of CPA remains challenging. In this study, we aimed to investigate
he diagnostic values of serum Aspergillus-specific IgG, IgA and IgM antibodies in patients with CPA.
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Methods: The prospective study was performed at Chinese People’s Liberation Army General Hospital in Beijing,
from January 2017 to December 2017. Adult patients with lung lesions presented as cavity, nodule, mass, bronchiectasis
ar severe fibrotic destruction with at least two lobes in CT imaging were enrolled. One hundred healthy persons were
dlso enrolled as additional controls. The serum levels of Aspergillus-specific 1gG, IgA and IgM antibodies and
galactomannan (GM) levels were measured simultaneously by plate ELISA kit.

F

esults:



http://crossmark.crossref.org/dialog/?doi=10.1186/s12879-019-4303-x&domain=pdf
https://clinicaltrials.gov/ct2/show/NCT03027089?term=NCT03027089
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:david.denning@manchester.ac.uk
mailto:xielx301@126.com

Ma e a.BMC| f&,io | D e € (2019) 19:694
n

Bcég *a ad

Chygo icy 4 mye ag g, egiy, i (CPA)4 dag , cch £ b
iy uth, G 4 eou b dijidday (ihy €ejibgchgic
{4 meayf diege gyeciag b, e gadi gy ay, Ac
v#d; g dagage ,dch g 4o ay  dbesdy, |
(PTB), chyge ic 4 B #¢irey & mye ay dj eg e (COPD),
ad by chiegqj [1-4]. He ce CPA ca be eg iﬂ
s egpced, sy diag,, ed dbey i, , 4y @ d b, idi4
g ¥4, 4 . 1 | & igaedi hg he¢ a¥ 3 4ij» § &
Loy, ‘_gﬂhCPAM[ ide a di he5-‘ eaxdgia;de,f
CPAj 40 i 60% e; @ “_lle.k fg ed [5]. 1 Chi a; he g i-
waedao 4aCPA cg g af exPTB a ¥ 4, € ha 67,000,
b# 44 4 fLhe cgg a¥ & diag,, ed ddey, pac*,f
efficie. diag,,ic yehd » gaie y dcice [1].
The ¢f €, CPA hg ahigh 4, bidi; a d 4, vaj; .

CPA diag,, | % #i€ agq 4bb aj. 5 fchadcex ic
cpica;a d di 4 gica;fi di g4 ge hew(Gh dey;s -
o o 4 [ Aspergillus b fe¢ o h gy hy [ Aspergil-
lus,yy -4 cAyd €, fhey €ece,fepgaed ey, f
Aspergillus a by d . Biy,; | 4 hey B b Dy, e
wdheydtg bt | & € adigi caiag diegeq
chgoic b fayqafs adfibg | jjyicay,ee [6]
Q  he y hewha d,  he cjicaj,; gy 4 2 d «dj -
qgica;fi dv g as yfe o409, ecific ddey,;  he G 4-
i p,a@‘a g fgaiey,’ bac‘g ¢ d, a dhe, e.,_kii\,@‘r i f
Aspergillus gy . ch 4 €, £ by chya;g pspage fid
(BALF); %y 44 | eF yun »[7]. The,‘e.ﬂji\nj‘n ad
2 ecificl; 4 f,edhy gape, 420 a Aspergillus a ige
(GM) 3,3 i 2 bg 40 § 43.3 a d 80.8%, £, ec i,e

8]. G, f dey . he dlag»hl 5 fCPA | chap gi g

L 2016+ he Lfeggﬂd Djeg g §cig; 4f Ayedica
(IDSA) & d, g a¥ €1 he E4 g ea § cig; ﬁ #Cj ica;
Mic gbj; 4 g @ dbfecij4 Djegg (ESCMID) i g -
vy € o ‘l.hx he Ed gy ea Rgy id, I S cieln (ERS)
y #bj hed gdidej ¢ § o he diag,, | 4 f CPA [9, 10].
By h gdide j ¢ /ﬁq w40 dyeq €y e, f Aspergillus
IgG ay 1@4 3 a Ei diag 4, ic,i g - H \&ex he cs -

4 ff sage § wA fumigatussy ecific 1gG xéh ab, 4 be
ql abjhed i Chia ad ,ad § #each 3,3 § ”’n%
Addj i,» aga he diag 4, ic ;aftg 4 fi hey hefM
pergzllus,_a ec1f1c a iby dig IgA a d IgM £42b & C pa;’
[11].

Liehj, 4q & aiyedi; g abjh heyyiga ot 4 ff
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3y ¥oed b‘  he ¢ hig ¢ 4 4 ee (S2017-015-01). } -
chje cfeda (ed e, aged be“‘ee 18, 85
jeaf, dih g gho, y e gy vey Fyy €cay-
iig,oydég, 43,6, byo chieggj , % e,e% fibyg ic
dgu #¢ie \Jha ey ibPgsf Mg ee o Gay-
gtediy vy g4 (CT)igagh g Echfo céeda e%
4 g e 7

(1) Ay ife gaj €3 4o ﬂ;’q,euZ ee dhi; 3
woahsfe Fimer 2)bgay ge éq 4 fcpica
dea, ¥eayib aje; (3) Pzéga.(i i Y acage; (4
Seieky Iyuky G4y Fyjed yaie,, bcgdig a)
£Ce hlw rﬂ,‘fa e4 gy @ ia (<0.5 10° » ed ' h11‘/L
f »10dg,); b) ;écehl s fa aygeeic, ey cep B,
§ P ©) g Faoged de,f guig, egid (&Cfdb g
§ 2ien, Qha,pglcbpch”nimaau jediy, i)
a pea 4bigdy d“e,‘fO?nag](g/da} ’ifi #d j,0 e
® diapy § >3 ee,,d)k £ 4 0 Qhﬂ he « €, g-
ol edTee“unhhhﬂi %, a1, 5, 8ch g oy, ¥e
TNF-a by cteg,, ecific 4404 c4» ajay ib dig (#chg
apy # dyab),,; % dcg, ide @ a; gdg dd & g hey g
90deh,e)1~he3ed e e iy 4k, def1c1e.o‘ (#ch g
chgoicg®h 4, 42,4 djege, % e e g 4biediy-
4 ; deficie ¢ ) a d f) ax #i€d iy 44, deficie g , v -
d g 4 e (AIDS).

Data and samples collection

Dd % g he fig ,ji he dey,; g hica d cjica;daa
sfydiey, , bepdi g degh gdiegg, chypicydr
g @ ar’5 ’;‘;L e&aiC.“', s o de aiﬂ 4 ft £ HO, 2 d
£, 4 [CT (e#€ £G ded Mea (hig, ey, ay §
&€ G oee ed a d i 4 edia ey sfigefed @ 4.Cf ¥
Aspergillusyy ecific 1gG a ib, q 3,9 - The £ idda;

sedy jag g &€ fFe a -80.C§ ¥GMyg,,

Aspergilluss ¢ ecific IgA & d IgM a i 4 3,3, . C-%-
acije y fleb (CRP)ig,, he jeqhediz2a ad
diffe %, ia; Nh@e bisd cej (WBC) Gy, , 4ty
di€c yicy Gy § # gia dacid fg bacijj, a d b -
ga; bageda;a d 4 G baceda; ot i € (e, hai ed
Ajy riey, & deger byochy, Gy a dbyg chayg -
a¥ page fgid (BALF) a d,; 4 eiqg « %, bye chia
biisj 24 €Cine, (&%, R ab ed. The BAL, gcedd # |
acG di gy ATS 4 cayey, [12]. N, sa,apej i -

capg 4 I, ek Aspergillussy ecific IgG, IgA a d IgM
a i c} 3,3, @ d, it > g 4 i b iga ed, he diag-
o4 icafg 4 £ hg @ heea, ib dig § »CPA diag,, | .

aijedi hgagh he by chy, gy e ‘_g'_h AL ajy fue
L ha i_,be“‘ee. 100 a d 300 4, ;& d di;ided i 4 h e,
fie aw #;, . b b, eiho,dbg 4 F43,6,a, edt-
e gdh gyide (g yhabed addife yicg gy

* &
Study design
Thj . Aq gy fay gy ecize yayice e¥c icay ¥
(Cj ica; THay. g ,: NCT03027089), % fy+4 Jo day
20174 Deceybe¥2017 @ Chi ¢ e Pgy g Libe o j»
Ady Ge ed H ia; Beili g, Chi a. Ay apficy an,
§ Foided (K e b f Aed goyor adihedd (3

adoctde ezéabdep’a e (jhi 5dg, ,fh,iar
jaghe  Ga fl;e”“o y A%y § &€ G eced fgy 100
hea;hy Chi g ey gy ¢ yghsy yga‘CT, CRP, & d WBC
GhL. Aj ey ay § (Efigyedine; #figeded
a 4.Cf %Aspergzllus g ecific IgG g, 3 . The £ idda;
yedy ay § (€, fFe q ~80. CQ wAspergil-
lus”i ecific IgAa dIgMg, 3, » dGM ¢ .



Definition of CPA diagnosis

CPA diag 4, | 3 deesi edacg i g, #,jed ESC-
MID/ERS CPA diag 4, | c¥edab \ hich, e k4 Aspergil-
lusyy ecific IgG, £ ef4, GM g, 3, w&¥oq Go, ide ¥d
3 4icgby 4 gica; e/ide ce. Diag,, | , f CPA g dixd
vhe § 4 b g céeda 1) €ga sh Bl ha,e bee
e § 9 oeq 3yl (jady, Gagh hey g, i)
fe;e¥chg y ab ,a dj £ b ¥ ¢, ,fbeah);2) hey €-
@ce, fa;dpeoag gis (Jheide ceyfcaiajs,
f ga ba;, ed d) hic'e i ga dj 4, ex;befibg j;
3) 4 icgbi 4 gica e ide ce, f Aspergillus i fe¢ j» : di ¢
yicg Gyp § My hae ffy iy, 4 #6ecio s g
Ui, s, Aspergillus ot 4 € g ¢ hy #4 eaedyy,ii e GM
L § T4 BALE 4 ex ed Aspergillus g hfg4,; 4 44
chd € 2 ddh heech o, fp henf # gy apdiegg
q,4 ciged (jh,igipsdiege; gorajs (eg, 4 G-
bag e 4, ¢ ccidj id; 4 G, |, a d #% g ca cey [10]. The
diag 4, j 4 fCPA b each; aiev 3 G» figedh 2 ¢g
40 € ey ede cedcj icia .

Serum Aspergillus-specific I1gG, IgA, IgM and GM assays
Se A4, Aspergillus



ada fewl #dig ha;e 4, ved he c4 4 ff ;age. QO §
50 €41 4d‘ % 5 ved he Aspergillus; ecific IgG o 4 ff
cafe,; £ Do ayitexi [13]. The €&, , fLhj . 44

L, 488  ha  Aspergillusyy ecific 1gG g, 3 (o 4 ff,
89.3AU/4 L) hg  he highg , e,i i\,@‘r ad,y ecific@‘y

ayy» g  hoe Aspergillussy ecific a iby dig g, 3,,
§ nved B Aspergillusyy ecific IgA 3,3 . GM g hg

iqied ;age i \ he diag,, j 5 f CPA a d Aspergillus-
»q ecificIgM g, 3 hg o, ;afeq ay

The,rd e, fi hey gbey , £ CPA ( #ide hg 4o 4

o bee g, #ciaed. The,,,iie fe,; f CPA G
vhj yaier gh ¥ a3 41.2%. Tha 4igh be he e -
¥iedy aiey, (e« high §° § #CPA,; ¢heo dybey f
CPA y piey, b Chia & pgex ha | he g iy qed
da a. Addj j» ay, dde,, hasid N he § he i cide ce
€ e, f CPA g4igh be highesh (as a dday; <£gjs,
tha df adg d #gis,, ["e,; 4 h Chia g 4 awd
“i‘ha,; vh Chi a. The #f %, i Q& fge; eafae
Lhey e #a ce,f, ey Aspergillus,, ecific a ib; dig

3,3, wJichca bed edf #diag,, j, f CPA.

The ya ageqor 44 ig b Chi af £ aley, (JFhyy, -
yibey #Go figedy d g0 api dbestt, | ¥ i, &, fex
1y aypeciajed ;o phe Bia; A a €4, (40 g
e ¢ ied3;riey, i 54314(1, dhah@u }»"ifPTB.Ei 4
L €L gL dbewd, | b, iay N R cpded b 44«
iv § b g piyice exy Fgdy. Afexecgdi g PTB a d
sy dbe ity 4 4 G baceda; (NTM), ac i gy 44 ¥
dg ay he 44,0 G 4440 & deyh gdj ege, fCPA, ey,
+@ byge chiecgj, § 4yed b COPD. H; (ee¥,, e
A ddig 4, ved hp COPDNQ G, ide€d g hey iﬁnaf’
% de:ﬂi. gdjeg ¢ [6,14,15]. B, ibefagc, FGo bt b g
14\ he diffe 6 ce a% g § 4 - Fify, 30-60%, f COPD
j Riey, acG 4y a ied by chiegg j [16-18]. { &
Cpay’@e he *COPD ; gie\, b \ he ah ;e £, ¢ hae
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iP . 1 Representative examples of CT appearances in patients with CPA. CT images show: a a small fungus ball with an air crescent sign in the right
upper lobe (b) aspergillus nodule with cavitary lesions and halo sign in the right upper lobe, ¢ reticular pattern of inflammatory or fibrotic change
surround small lung bullae and areas of consolidation and some pleural thickening and indrawing of fat in the right upper lobe, d consolidaton, with
multiple nodules and marked loss of volume in the left lung, e bronchiectasis in the right upper and lower lobe and left lower lobe, f bronchiectasis
and inflammatory infiltrates in both lower lobes, g consolidation in the right middle lobe, irregular nodule with surrounding ground glass in the right
lower lobe and bilateral pleural effusions, h aspergillus nodules in both lower lobes and reticular pattern in the left upper lobe

)

ye% d The e, f fe,e#(452%) (g highex ha , hew  Weg 4 adfdxedy i fayyajs yadey, CRP
y#abjhed ;g ef 4,uved (174 ad 21%) [6, 15]. gG» cer €js, WBC g #i,» e4 g hijy exe age a d
Ayeo g hj gg#y ,f CPA ;qiey,, 13, rie., had § h, G ey exe, age be Loy ey, dh CPA a d
s hexi fec o, , 3, ie, hae gooecijerj, de dj- Ngh, # CPA, bg | he ¢ RPN Y ica diffe % ce i
egeadd;qie, had“, ®-ia ;(bab‘r{ a bt ab gy, vy 8F%, -1, hH_'edl ha b fpe4ai» ha;’e;’q dd
~CPA. L ,4¥CPA qie,,, ecific chgg CT fi di g, +4 bed edi diag,, i g CPA [22, 23]. The, e, i\léﬂ

‘e hay ,ig a d aivc€ce ,ig, &€ Ak ee ., Aspergillus ch s € £y he £, ik, £o ¢y eci
The e, fy # my0 ay caji g ko (11.90%) j 4dch, X 49, @ 50.0% (21/742) b 5 4% 44, . Aspergillus c# 4 €
N b& % 5 ved (26, 94.2%) .[15, 21]. Thg e 42. CPA 4 a- had.definje 'ifnﬂ'?ji“; , b cpdi g“? ¥ eﬂji\,gk cih -
viey, G yefgy 449, iaja dye i 34 ey, ha;e | evia|gs agh 2§ @ d ph oy e, .

§ €4 Labesdy . Tha 43 be, he #3,. f % he Se A4, Aspergillus 1gG an 11;4 3,3 gk Aed (e
PRV NP PR ag caiahe - bred, ,fROC AUC. A ot 5 ff, f 89.3AU/4 L, he



s @yl inly 4y ecificiy ad Y, 4de i de- fg4y CPA
gr’ﬂi y 949 -CPA gfﬂa ad heaul} GoL £y “eé 78.6,
96.0% -a \d 0.746, %4 ecijey. Sigipg, @ b quigR )
w hu he i, fFuhe, aye 4a dfacd €24, oed ha

L he | @, il 544 eciﬁoii ad Y dde i de- (g% 77,

97% a d 0.74, £, ecley, @ a o 4 ff, f 65AU/4L

[13]. E-cqu § « he diffe ce b Gou iysy#REo,
L he diffe ce b £, ed 4 ia) ot 4 ff japg |
yab g becad e, fi he & gude, £, . b ;4 44 (e
4 edy hes e g segfhy 4 fu he Aspergillusyy ecific IgG
3,3 i fgy Doagies hich | g, goed b  he

Chia §ge E,d ad DsAg Adgyi ju €. . The, e
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F e 2 Performance of potential diagnostic cut-offs
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Assay (Unit) Diagnostic cut-off Sensitivity Specificity Youden's J statistic
I9G (AU/mL) 70.3 81.0% 83.1% 0.641
827 78.6% 91.2% 0.698
89.3 786% 94.4% 0.729
91.8 76.2% 94.4% 0.706
1186 71.4% 96.9% 0.683
IgA (U/mL) 6.1 714% 781% 0.496
7.2 69.0% 82.5% 0515
82 64.3% 89.4% 0537
9.8 57.1% 93.7% 0.509
10.7 524 95.0% 0474
IgM (AU/mL) 533 61.9% 38.7% 0.007
66.5 524% 48.1% 0.005
733 50.0% 53.7% 0.038
819 45.2% 57.5% 0.027
84.0 42.9% 59.4% 0.022
M (ug/L) 040 76.2% 45.6% 0218
045 73.8% 51.2% 0.251
0.50 71.4% 58.1% 0.296
0.60 45.2% 65.0% 0.102
0.70 33.3% 73.1% 0.065

4, Afacd €¢ £ y 4o ded o 4

wJich | diffeey fgq heyo e d edh ced

¢ a; (50-60 AU/4 L). N 1ceab‘

lus—,_i ecific IgG a ib, q 4. 3

» @ 3 i, ,4 £ 3LIg,

4y

ff | 80-120AU/4 L,
fg 4 Page
D. aqni e ¥ Aspergil-

# dfied gaag, 4 a -
“‘hip,ﬂ he &, 4 e f gi ey ¢

ye% Hace,fihe 3,3 (3 4 fred #3,0abe ad
® #;ap 1, p heraaipbe G 4 yeia) ELISA g, g,
[13]. The, e #4, Aspergillus IgG a il q
accq ed § »diag,, i 4 f CPA b dejeqy ed g o 45,
,4ch g Jga, UK Fe ce [24-26]. Go, R dey IaRs!

3,3 2€,¢&

s ¥ %G ybiar  arige [11]. The ROC AUC ig, v 4 e€agae  he jed dHace ;f , ey
& e 3 The CPA detection rates of each assay compared with the CPA diagnosis rate of gold standard
Cut off value Sensitivity(95% Cl) Specificity(95% Cl) PLR(95% CI) NLP(95% Cl) Kappa index P value
Aspergillus 1gG test 89.3 AU/mL? 78.6% (62.8-89.2) 94.4% (89.3-97.2) 14.0 (7.3-26.9) 0.23 (0.13-041) 0.729 0.000
80.0 AU/mLP 78.6% (62.8-89.2) 89.4% (83.3-93.5) 74 (46-119) 0.24 (0.13-043) 0.635 0.000
120.0 AU/mL® 71.4% (55.2-83.8) 96.9% (92.5-98.8) 229 (9.4-553) 0.29 (0.18-0.48) 0.728 0.000
Aspergillus 1gA test 82U/mL? 64.3% (48.0-78.0) 89.4% (83.3-93.5) 6.1 (3.7-10.0) 040 (0.27-0.60) 0.527 0.000
80U/mLP 66.7% (50.4-80.0) 84.4% (77.6-89.4) 4.3 (2.8-6.5) 0.39 (0.26-0.61) 0465 0.000
120 U/mL® 47.6% (32.3-634) 95.6% (90.8-98.1) 109 (4.9-24.0) 0.55 (0.41-0.73) 0.498 0.000
Aspergillus IgM test 73.3 AU/mL® 50.0% (34.4-65.6) 53.7% (45.7-61.6) 1(0.8-1.5) 093 (0.7-1.3) 0.026 0.665
80.0 AU/mLP 47.6% (32.3-634) 55.6% (47.6-634) 1(0.8-1.5) 0.94 (0.7-1.3) 0.017 0.782
120.0 AU/mL® 214% (10.8-37.2) 68.8% (60.9-75.7) 0.7 (04-1.3) 1.14 (1.0-13) 0.085 0213
GM test 050 pg/L? 714% (55.2-83.8) 58.1% (50.1-65.8) 1.7 (1.3-2.2) 049 (0.3-0.8) 0.199 0.001
O.65ug/Lb 35.7% (22.0-52.0) 70.6% (62.8-77.4) 1.2 (0.8-1.9) 091 (0.7-1.1) 0.054 0428
0.85ug/L° 31.0% (18.1-47.2) 76.3% (68.8-82.5) 3(0.8-22) 091 (0.7-1.1) 0.013 0.848
Aspergillus 19G + IgA testd 83.3% (68.0-92.5) 87.5% (81.1-92.0) 7 (43-10.3) 0.19 (0.1-04) 0636 0.000

2Cut off value form this study
Plower detection limit of the kit
“upper detection limit of the kit

dcombined detection oprefiu, S

IgG and IgA
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Data represent the means+SDs

i . 4 Average Aspergillus 19G (a), IgA (b) and IgM (c) level and GM (d) in serum from healthy control group, non-CPA group and CPA group.

-

Aspergillus 1gG av iby d 3,3 b » hesG o 4, e
s4¥G . F Chia b, dex, e Gairexhe #ig
CPA i, d¢ .

We a, e,agaed he cjicaj,ape, f, e ke, Aspergillus-
»q ecific IgA an iby 4, Aspergillus; i ec1ﬁc IgMa b d ad

GM g, 3, b CPA diag 4, - B,iie Asperglllus IgA
aihd (% f4di 4\, 76% ,f CPA cggq,
wJiich “highe £ ha | ha fru 544 4d (57.1%)

[27, 28]. The diffe ce 4igh be ddei, , 4%, 4a
» A%y Byss 1@ d,epecis big a day, be dde ,  he
a i-IgA ELISA | g ;e% #a cq bA i,ef b v hj
CPA gyt , 2,4 4, f 42, aie, hady,,iie Asper-
gillus IgA a iy 4 a d. ega ije Aspergillus 1gG a i-
bicl H, & ,ey’qﬁ,bbed deeci» dids g, ha\,e’avln

5 Do & ad,aq age. IgA ay 1b,c1 3 24 *hay 3,4 Cig ed
‘g‘h 4 4G, a iy 4 @‘r + hi BALF Aspergillus IgA a, i-
b d qigh g uhi, be g, ideed § #diag,, j 4 f CPA.
Cio,_ i_\ @ i ‘lh cd o\ \leﬂﬂﬁ "\ he.é Qx_di\’\iﬂ ad
o ecifiqi‘r 4 fu he Aspergillus 1gM a ib q 1§ adGM
LG nEfoq 4R fied, a;bh; 4gh he £, ved 44, iie
Aspergillus 1gM an ib; d‘ Lreivd %4 ved b # ; 50%

5 f CPA cg ¢ [11, 27, 28], | hich | highe £ ha, , ¢ «
.‘Utd IgM 3 L he easig. ay 1bic1 b Lhe iy 40 e
g“» ea dy,icay g,, ciged (ih heacte;hge,f
a b fec o . The :éﬁ xé Aspergillusyy ecific IgM ay ib; d
4,igh be Y efd | f ;dlag.h_; 5 f_ db-acd e i 73 1,ei 4
e aF 3y e;gi,h P M €y fyeciega gedy “di‘%
1% eeded , e;agae hecjicajade, fIgAa dIgM
an ib c} 3, 3, b CPA diag,, j - Acg i g, heo e
gdidej e, #bj hed b IDSA, BALF bf o, , ey GM
,hadbededi diag,,j ,f CPA [9, 10]. H“‘f,\,ey’
Lhe ct 4 ff ;age, f BALF GM, ¢ < i Ggel -
cexia;[9, 29, 30].

The;é a;éL v MOQ@}‘J‘ b 45 4%0‘ }’él e 'ﬁdi . Fl,‘{,
& did s ju b ,Guigre he #€pjs, hj be‘,'e_e. L he
Aspergillussy ecific a ib, c} gsey & d ay ifk gay hes
g - ERS i g ed\ hg Aspergillm:é ecific IgG 1“ de-
ckged,o  dccg, ) £ 4oL [10] bt £ eaaéhia
Asperglllus ;¢ ecific IgA @ d IgM (g % Seg» d, he
@y, | , f he Aspergillus, /ec1ﬁc avibd eey b
diffe % ,4]@ 16 4 fCPA | ac'h g T, dae\he;é as
05 o #dig b hj fied



GhUéens -

b Goch s, he Doay i*e ¥ Aspergillus; ; ecific 1gG
1§ 2 ack 4 ff jape, f89.3AU/4 L hy ahigh, e,ii,-
i ad,jecficgy b aChigey,ydpis  affes g,f
itmeaFdiegel jed A bg G 4y a¥d jh As
pergillusy ecific IgA, IgM g, 3, @ d GM g ad
Jhadbed edi ; #few ce. They e o a ce, f Asper-
gilluss y ecific IgA g, 3§ de § e. Aspergillussy ecific
IgM 3, 3 @ d, eky, GM_ g ha,e jyied age, b d
o %£G 440 ded f »CPA diag,, | .

Abbreviations

AUC: Area under the curve; BALF: Bronchoalveolar lavage fluid;
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