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Ke'g IIC*rds
Rti'ornbin ant ,4 spergíIIus Jiuitigutus

alì ., rgen I/a
A I I eli"ic broncliop'ru lnr onary

aspcrg i l los is
Cystic tibrosis
Reconrbinant al lergen
Skin prick test

Int :  o+i i rct ion

.{l l ' .rr-{v to..l yrc,r'qil lrrs.[ùti i igrrlr i.r has bccn rcporîccl in up
to 59?.o o1'pati*r:ts with cy:rtic i l l :rosj:; (CF) U], rr,hile only
;.31v i aiients deve:lcp aIlergic t'rroiichr'iflulmonary aspergi!-
losis ( . \BPA) [2] .  1 'he di f fercnt ia i ion betu,een ALIPA arrd
al lcrgl ,  to ,4.  J i int igr : lus is di f f ic , t l t  but  c l in ical !y relcvant.
s ince rrnf  rc- l r îet l  ABP{ rr :ay lc; . 'd to substernl ia l  lung dat i iage
inc l t rc l inC i r ro r i r t ta l  l - . r  o t tch i . - , r t í ì s iS  or  to ta l  l r r 'g .  . : * l l t rpse

13.  1 ] . ' I " l r c  i rn l ;o r la r rce  o f  lgE i i i r r l  lg ( ì  un i ibo i l i cs to . ,1 .  f i rn t i -
{ j { I f  i1. !  l ias bccrr  crr i l thasized in , , \ l lP, \  [5] .  but  t rot l :  r int ibodl ,
c lasses car i  a lso be clctect t - -d in 20-3U9'o of  .4.-{ i lnt i - . , t tus-al-
lcrgic pl î ients suf fcr i r ig f ronr CF [2] .  The rc l i ; r l r i l i t l ,of  d i -
r i -ut iosLic pt 'occdures s i tch as skin lcsts dcpcr:r ls r lost ly '  r . l r r

i  ! i i :  s tudr '  \ \ ' i rs  part lv  supportcd br  thc Sr i  iss \ - r t iot l r l  Fourtr jaî ion Cranî
No. - l i  - ì9J l ( i .93.

Abst rac t
\ \ ie evaJuated the dìagi tosl ic value cf  r ' , - 'con' ,b in i r r r t  .1s1;r , r 'g i l l t t .s . f i tmigaírr .s o! l r . i ' i1ctr
l ta  ( rAsp- f  I ia )  fo r  sk in  tcs t ing  in  c1 's t i c  f ib ros is  1LF)pat ic r i t s  r , , ' i th  a l le rg ic  b lop-
t : l i i r l ru lntonary asi lcrgi l losis ( , { l lP, , \ ) ,  a l lergy to .1.  - f i tut igLr l r r . \  and in CF c-.ol t r ro ls
ncrt  a l lergic to.4.  funi igct ius.  Skin pr ick test  rcact ions to rAspf l , 'a * 'ere 8.5-f ì r ld
strotrger in A.-firntigalu.s-allergic arrd 3.3-fold stronger in ABPA patients com-
pared to the C-F corr t ro ls.  Three out of  6 * 'e l l -characlel ' ized ABPA l lat icnts had
positive skin prick test re.actions to rAsp-f I/a; the san'ìe nunrber reacted io crude
A. fumigafus ertracts. Tlie skin prick test result s to rAs7t f I/a u,ere significantly
corrr' lated rvith l lrose to crude and conrnrercial preparations. According to tlrese
rest t l ts.  r ,4sp.f  I ra rcpresert ts a def ined al lergerr  t l iat  p i 'crv ides t l ie pussibi l i ty  to
pcrforrn skin prick tests in CF patients in a highly'standardized *'ay. In future, a
larger panel of recontbinant allergens might also pick up those CF patients with
ABPA and allergy to A.fumigcttus who did not react to this single allergen.

th,: q l i .r i i  ty' of t l ic luli i  l tcl l l l  l 'r:p;lt 'et i (rns. I r.ì coll l l  ì lci 'c i rr l prcp-
aratirrns. t lre conici 'tt of A..f i iw i.qirfus a!!ergens usually varies
colrs '  ! t - ' rablv amoi lq di f l i rent  isol l t , - -s [ ( r ]  a ld nral 'bc dur-  to
rapr ri r; h;irrges in lgL,-b i n d i n g ci'ri:i:'o ri ents expre s s,:d during
culirrre [7] or clifferent soulces used to Freparr- all, gen ex-
tracts such as rnycel ia.  spores or ctr l fure f i l t r i r tes [8] .  To
o\'. irccln'ìe the prablerirs of ir:rpiir ity of allergcn prepara-
t ic 'ns.  uî tenrpts hlvt- '  beerr  l iade to stantJardize the produc-
l i c : i t  t r f  .1 .  . f i rn t ig t t t t t r  c r t rac ts  [7 .9 ]  ( ] r  1 ( l  I i l r ì1 -1 ' r ;11 ip11; ,  i ì l l t i -

l lur  .  b i t - .c l tu 'nr i t : , i l l1 i l0.  I l ] .  Lrcr i  l l r i 'cc l ì | r j - r ; i1 'q111ly l :or lo-
g.rr ì j fLì t is  a l l r - rgens niar,  l rc conlurrr i r r l r lcd hy c legr"aclat ion

f i r t iducls c l r  other al lergenic col l ìponci i ts in t race aniounts
br r t  a re  o f  s i l r i l a r  i r l r l r rne  r r 'ae l i v i t v .

-f 
ìre plodLrct i ort t i l '  p 11;i f i  ccl rc' i- tr; l tb i narrt r l l t 'rgeti s t if de-

f  rn r r l  b io log ica l  ac ' t i r  i t y  has  bcc i i  a  r r ra jc l  a t f i ' ancc  !2 ] .  Re -

ccr i l ly .  reconibir t i lnt  .4.  . f iur t igut t ts atr l igen l la (r .4sp.f  I ' 'a) .  a
r i r i r icrr  a l lcr5lcnic l r rotc in of  . ,1.  . f i rnr i ,qt t t t r ,s.  has bccn clor ied
and erlrrcsred [13]. r..1.::1t./ '  I"a e rpi 'e ssr-:cl in l i tt ' l tcrir lt iu c'rt l i
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arìc i  pn1' j l rcd L.r '  i ìbsr-rrpl iorr  i ' l r r i rp l ; tog1rìph\,  \ \as sIou.n ro
cxFrcss the sanie funct ional  c l raracter ist ics as the rrat ive
ls-kD r i [ r . r í i . r in r i r t ' l  crrn l rc usL.r l  as a t ic f ì l rcr i  a l lcr .gc.n or
i rn l i tc 'n î i r r  i l rc t l i . i *nt ' rs is ol . '1 . - / ì ,nr i5-<r/ i r . r -associaictJ diseas-
cs  i l - ì ] ,  f  r r  a rccer r t l1 ,p r rb l i shcd : tudv ,  n t_ -  har r -  dcr r rons t r -a tccJ
î l rat  r . - l .yr  - l : l 'a-spcci l ìc s.rr t r log),  iq a r , ishlv.  scnsir i r ,c ancl
s i rc 'c i l i c  rcs t  ro  rc l iab ly  i c lcn t i f i '  ,A I l r ) , \  in  cF  pa t icn ts  I l - l ] .-ì-lrc 

scrr:logi\l assavs rcvcalcd a l0-fir lr l incr,:asr-' in r, l.sp-.[-l;
i ì -spcr- i t ìc IgE. a 5- lb ld incr-casr-  in t ' . rsp-f  - l , r -speci f ìc lgG I
a r rd  a  .1 - t ì r ld  inc rc ; rsc  in  r .  i .7 ; -1 - r  l -sg icc i f ì c  lgc . l  a r r t ibnc j i cs
in AfJP;\  l l r t ients conl | ) r ' t rd r i  i th the .1.  f r rnt igulr / . r  a l lcrgy
l l r t t l  ( ' [ :  r i . t t i t r , r l  g l ' ( )y]1.  \gr t  gr . .  !1trc sct  r r1- l  a s l i rdy tO ci3l-
u; i ic  t l re diagnost ic v i r lue or-  r ' , . rs;p /  l ,  a lbr  skin tcst i r rg i r r  c l -
pat ients u i th At iPA. al lergy to. l . . furnigr; / r r . r  anclcF conîrols
trot  a l  lcrr ic to .4. . f t int  i  gr t  f t t . r .

Fatients and ft,4ethods

SrrÀ1t,r'ls
For ty- í ì rur  pat ienrs ,  ló  nra lcs  i r r rd  lg  f in ra l t .s  u i rh  ( 'F ,  a tJrn i t ted ro

the Alpir ic {- l i i ldrcn's l{ospital in Dirros. Srr i tzerland. w.ere entered
into the studl l  Al l  patients had thc sri l l te r l lur ine assessrnerrt for CF and
al lergr . ' .  Tht -  mean agc of  the pat ients  \ r .as  1 l . l - r_7.5 , \ .ears .  Thc c l iagno_
sis of cF had been substantiated bv trre slr 'eat iontophoresis test urth
sweat sodiuni concentrat ions of > 70 nrnrol i  I  in at least 2 specinrens of
> l00rng of  s \ \ear  [15] .  A l l  par ienîs  enro l led in  the s tud_v wr . re  in-
formed rc-rhal ly 'and in w' i t ing about the purpose and the procr,dt irr.  of
the str-rdr ' .  Approral J 'or skin tr 'st ing hurnan subjects rvirh rccornbinant
al lergens * 'as obîained f iom the off icial ethics commjtlee of Davos
before starîing the study.

The cF parients were classified into three groups according to the
follo*.ing criteria:

( l ) . {BPA p: t i t 'n ts :  t l ie  d iagnos is  o f  ABpA' , r 'as  basc-d on a mrn i -
murn of 6 out of 7 cri tc ' ia dcscribcd bv Nc.lst-.n ct al.  I  I  ó] :  (  I  )  *,hcczing.
{ l }  pL r l t ; t t r n . l n  i ; ' 1 , ì l l r : i r l .  { ì r  l , ' . i l ì r r - J . ì r r r t L t r r t  . , i ì l i . i r , _  . r t ' J  / / u ru ( , r . , r r . .
( ' - l , )  p o s r t i r c .  i t n t l t . t l r i i l c  t r ' i l c l i { r n  1 o . { . . / i g i i r g c { 1 , , / . \  c \ 1 t - J ù t s  r p  s k t i t  } - . r i c k
tes t ing ( i .e .  *ea i  à i  nrm in  d iameter )  [17] ,  (5)  increased ro ta l  IgE
le'els ( i .c-.  IgE *o!"c t l ìarì 2 SD grcater than norr.al ralucs f.- ,r  ag:e;
i l8 ] ,  (ó)  i *c rc . :cd: ,Pc i i f ìc  IgE ro  .1 .  J i ,n igat tL . r  (RAST scorc  2  2) , (1)
increesed level of specific lgc to A. fumigatia (ELISA >40 EUAnI)
n4, t9J.

(2)  ,4spergi l1u.r-a l lergic c 'F pat ients:  cF parìents w.t : re assigned to
tlre gi-t 'r i ipr *' ith,{s;rergil/,s allergx'if roLitint,skin pric.k fesls *,ith a
conrnìr ' rc ia l  a l lergen plcf ,a l l ì t ion (Bcncard,  Smirhkl ine Beecham,
r \ - c l r ss ,  Gcnnanr  )  * c rc  i - ros i l i r c  f i r r  , -1 .  f i t , t í t . t t t t 1 - t  ( r i ca l  >3  n ,n r  i n  d i -
a r ì r c tL - r )  l l l l  r t r  t l t c  R . \ST  le  J .  / ì t , i r i s .11 r l . \  \ \ as  à2 .

{ ,1 ) ( ' f  c r , rn f r t r l  g ro i rp :  cF  p l l i t ' n t :  \ \ L . r r ' as ( i s i r r -d  t9  t l i r ,  c l .  c ( ìn i rù l
g l - ( l rp i f  r ' , r i i i  i i rc  t / i in  pt ' f t  k  / ( , . r1. f  \ \  i l l ' ì  i ì  c ' r l ì l l ì lcrc ia l  a l lcrg:cn Ì r rù l l { ì fa_
t ion (Berrcart l )  rvcre ncgat ive for . . l .J i t t r t ignl r is  (u,eal  (3 mrn rn d ianre-
ter) [ 7f ùnil i lrc R,\S f score to ..1..funigttt us u,as ( 2.

R <tuI  i t t  t ' . . l  t . i  t , . r . i l l r , l l r
Each pal icnt  h:rd a r r - r i r f  i ; rc  i t : ìsc55111g,. ,1 u ! i ,_-n ldnr i t lcd lo thr ,  hospi_

tal incJr i iJ inq spurun' ì  cul îurr .s f r i rbacrer ia and fungi ,  chcst  ratJ iography.
I t r r rg f r rnct icrn t r -s l  and skin pr ick tc-strn gto.4. . f ì tn i igr i l ru. r  and a rangc of

o i l r , - ' r . ; r l l t ' r ' gcns  ( l Jencurd ) .  \ , rnc  o l ' l l r , . .  p ; r t i cn ts  r ccc i t , cd  t r r i i h  j s lan i  j r r c -
mccira l ions at  thc t i rnc of  thc stud;- .  Tîrc sk in tesl  react ions \ \ .err-  rcc-
( ] l r j . r l  l i l l c ' r  l _5  l r r i n  l ' 1 . \ ' t l r . i r su r i t l g  l hc  r l i l , r  l t i . , l c r  o l ' r hc  r r t l l .  . t n t j  l l t c  l . r , -
. ' ' i t l i :  uL l c  c ( ) l l s i ( l c rcc l  p , . r : i t i r c  u i t l r  r ì  \ rg ;11  o l> , j  l , . l r l i  l r n t j  n t l  r . t - . r c l i r r r ì
t .  l l l e  s ; r l i r i c  c t r r i l  r o l  so lu t  i o r r  [ 1  7 ] .  . . \  pos i t i r  c  co r r t r -o l  r , ,  a :  i nc  l r i , . l , . , t l  i r  i t l r
( i .  l " ' ,  h i : l l r r t i i n e .

I l l r r i r r J  s ; r l r i 1 : r l cs  \ \ c rL -  i . l k ! ' t ì  f ì r r  l t r l : t t nc  L t l ood , -c l l  c i - , Lu t t .  I t l - .  a l r t l
I u ( l  . r r r t i l r t r t j , r ' d t ' t c t ' t t t i t i r i t i o i r .  l ì , . \ sT  1 ì r r  I gE  r r i t i bod ics  to . l . . f i r t i t su i t t t
{Phar r ; tac ia .  Uppsa la .  Sucdcn)  us ing  the  i i l l r . rqc - l t - sp t - c i f i c  C .Ap  svs -
i t ' ' r  a r t J  c t l n 'e ;1 ius  thc  r c ' . u ì t s  i n to  R . \ST  c iusses  f i r r r ì l  ( )  J  as  i l c -
c t r thc ' t j  l r r  t hc  l . l l ì t l i l , l c l L i l c l  iR , \ST  u l i r ss  0 :  <0 .3_S lL j  n i l .  c l t r ss  l :
0 . 1 - i  - 0 . 6 9  l u  r n l .  c l r s s  l :  ( ) . - 0  l . + g  r L Ì  i l l .  c l a s s  - l :  i . - i 0  1 7 . 1 9  l t r  n r l .
c lass '1 .  117 .50  l t ,  n r l ) .  l - uc  3n t ibo tJ i r - s  l r r  . 1 . . l ì r i l t i , l t i t r l \  \ \ c r ! .  l l ] i r lVz . . t l
t . ' r  f : t  l S . - \  r r : i l r g  s r u r r r j r r r r l i z i ' r i  [ ) p ( '  . i r i t i r i , i r s  1 [ ) 6 u r r o : t l c  I , r p r l r r e l s
(  l r yo r . r l i t r n .  [ -us  A r r r c l cs .  ( ' i i l r l - . .  l . - . s . , { )  b r rL ind  to  so l i d  phasc  [19 ] .

. l l ' i t i  Pr i t 'k  Tt ' . t r . t  or  lAsp f  I r t t ,  cru, l t ,  , t t t i l  c t tntnt t - i . r ' i i t l  l : : i t . t t t . r .s- ì - ì i c  
pa t i , . ' n l s  i nc lud r -d  i i r ro  the  s tL id r  h r i l  t , . t Í r . u . t k in  p r i t . k  / c , . s1s  {6

r .1 . :1 t  I  I  a .  t ' r  ( r  c r r i ( i c  l i n t i ! c -ns .  I ) l ) c  . i n t i  Lp - ( 'F  ( ì l ì i r - i r l . i i r s r  cL i l r i r r c
l j l t i r i t c .  ku td i l  p r i , r  i i l ud  b_ r  Dr .  K i t i r ' l ' 111 . i1 .  ( , ì r t r r t i ' gen .  l -h . -  Nc t l r c r -
l ands ) ,  ' ; r d  i h ree  cL ì ìn r Ì re rc ia l l y  a r  a i rab le  an t i -ecns ,  Be  nca rd .  ALK
(l lorsholnr ,  l )cr inr ; : rk)  and Alk:rgopharrna ( l lamburg.  Gcrrrany,) .
r .1r1t  f  I /a anc' l  the tu 'o crude extrat- ts  u 'ere used at  protein corrcr . -n l ra-
l i r ) r ls  ( ì , - [ ] .1 r r ic , l rn l  [13] .  the t l i rce ct- rmrne rc ia l  er t racts a:  recpmrnclrcJ-
ed b1' t l re suppl ier .  The resul ts u 'crc rccorded af ter  l5 nr in by measur-
ing tbe maxinral  longi tudinal  (Dl  )  and t ransversal  (D2) d ianreler  of  the
weal .  The surface 1S) of  the weal  was calculated accort j ing ro the fo l -
l o , r  i r i g  fo rn ru la :  S  :  I tD l  +  D2  t ] , 2 ] : .  The  re  su l t s  o . r *  . on r ]dc red  pos -
i t ivc \ \ ' i th  a surface of  the rvear à9nrm2 [17] .  posi t ive and negat iue
control solutions rvere the same as in the routine skin prick test.

Siati.rlic.i

Daf  a werc analyzed u ' i th the S1'stat t  conrput ing systr .nr  for  stat is-
t ics (Systat  Inc. .  Evanston I I l . ,  usA).  The paired wi lcoxon test  \À.as
used for conrparison of repeated values within the same subject and rhe
Mann-whitney u test for comparison of data between different sub-
jects. caîegorical data were compared by the pearson 

x2 test with
\ates '  correct ion for  sr la l l  nurnbers.  Correlat ion coef f ic icnts uere de-
teni i ine d using Pearson's I inc-ar-rcgrc-ssion ani i I r 's is .  Di f fcrc-ncc,s asso-
c i u t . ' . !  r r i t i i p r ' , r h l b i l i t i t - : t r t ' p < í { ) { ) - i u c r c e o : r s j i l c r , _ . d s i g r r i l ì c r u r r .

Resqrlts

Six . f  the 44 cF parierts were diagnosed as ha' i ,g
ABPA, 3 of the nr u' i th 7 and 3 r i ' i t l i  6 of Nelson's cri ter ia
( table l ) .  Accord i r rg to  the inc lus ion cr i îer ia .  25 cF pat ients
\ \L- r ' r  i r ' ' c igr red to t l rc 'group n ' j th  a l lcrqv to.4. . / ì rmigrr t t rs .  ?-3
had posit irc skin prick tcsts îo .4. l i r i l t ict lr i l . r .  and 2 othcr
pat i r - -nts  l rad RAST scorr 's  h igher  t l ian 2 dcspi rc  ncsal ivc
skin prick tests. Thir lecn cF patieri ts rvere assigned to the
cr'intrrrl group. 'fhc 

ntcarr Slru,achlll[ìl] srrore. assessins. îhe
scrcr" i t1  c l t - 'grcc of  thc c l isr .ase [ :0 ] .  f i 'o ln  a l l  pat icnts  *as
ó0.9-i- l -5.2, int j jcal ing that the paricirts were lr . ìoí leratcl),  to
severLrl)/  al '1icted. F-iv 'c patients ( l l9ó) inclucl ing 2 ABpA pa-
t icr r ts  (p; i t ients  land 2,  tab le l )uscd orr ì l  conicost t_-ro ids rn

*
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I

;

*l, I

I
I
I
I

404 In t  Arch  , \ l Ì c ru1  In r rnuncr Ì  I  v9 l r . I  I  I  . { ( i l  { ( }g N i kol a iz i  k, Crarncri ,  Ll lascrischÒni



r : a

rì..#

Tabf  e  1 .  Nt : lson 's  cr i ic r ia  in  ( ' l :  t r í ì t i \ ' : r ls  \ \  i1 l ì  / \ l lP .A

Put igr t  . . \ - le.
YL'a rs

Sr-ì\ 1 .  f t t t ; i i g r i l t t  \  , ' l  . / / i , ' r i i , : ' . i , ' i l . \
' ' f r t ì lL l l l l  

i . t ' i t ' 1 . . .  i l ' , i t l

'1 ! : i i l : i . ' . : . , t l t tr  .  I  . / i r0; ir l r , ' , ' r i . r

i l . . \ S I  t 0  - + t  i g ( ; .  1 : l - '  n r l

l g  l :

i l .  r i r l

. . l r r 0  +

.- l , ì0 .1
\ { } i }  4
. : { ì  l

. . i . r ( t  l

. 0 : 1 )  l

l 6 l
i  r ?

-< ()

- . l i ) 6

5 t t 3
i\l l

5
l
l
-{

+

-t-

M I i'

I  l l  f  î

- \ l l n +

4  l l  n t  +
<  a ì  l '

I 
-î-

6  i - i  f  r

J-

+

-i

l on '  d . * 'es  (p rc t ln is r , l i rne  5  i0  r r i t  r l l r r ' ) ,  and  l5  l ra t i c r r ts
( i4" i , l  i l t l ta l t ' r ' lcorì Ìc(r \ lcrc, i t . !s.  Tlr . . r 'c  1, \  l ì \  l l ( ì  t igni l ì t . l in l  t j i l :
f  c t ' t - r tce t r . '1, , r r .cr t  l i rc st i idV sl  \ )L ipS l - r i t l ì f t i int i  thc scr cr i l , r  t l f '
the r Í isetse (p> 0.U5, l r {ann-\ \ r l i i t r rey,  U tcsi}  or  ihc dis l l . i l ru-
t ior t  of  lat ients \ \ ' i1h s icroic l  thcrap; '  (p>0 05, Pcar 'son's Xr
test) .

falrle 2 conrpilcs the data fi 'orn tl le t 'otit ine c,l initul as-
Je-î-c.rirÉ"r.fr and conìparcs thr. results beiu.ccn the study
groups. Skin pLick test  rcact iorrs to ,4. . f i tmígtr l r r . i  ucrc s ig-
nificarrtly strongcr in A 13PA and,4s:pt'r'gi | | u.s -allcrric i-'.,.j-
t ients c{rmpared to the CF control group (p<0.0001. lvf ann-
Whitney U test) .  Total  IgE rvas s igni f icanr ly raised in ABPA
coinl ìarcd to CF cuir t ro ls arrd .4.y;e rei l l t rs-al lcrs ic l r i i t ients
(p<0.0{)5 ) .  Aspergí l /us-al lergic pat icnts had si_rrr i f iuant ly
higher IgE, levels compared îo rhe CF controls (p<0.005).
ABPA patients had significantly higher Aspergillirs RAST
scores than lspergíl lus-allergic patients or CF controls
{p<0. ( }05) .  and, : l s :perg í l l rus -a i l r - rg ic  par icnrs  l rad  s ign i f i -
can t l r ,h ig ì rc r  R. {ST St 'o rCS r l r : r r i  CF con i r r r l s  (p<0.0001) .
l sL ì  i r r r t :h r r t i i cs  t t t  .1 . . f  t rn t ig ( /1 i  / . \  \ \  ù r ' r  s i -gn i l i r : r rn t l r  h iqhcr  in
ABPA patients conrpared to .4spergil lus-alleriric patierits
( p < : l ì 0 , { ) .

Tablc 3 shoi ls the s inglc pat icrr t  rcsuhs oi- t l ic  t , . t t r -u skin
prick tes I ta A. furnigaÍus. Skin prick test rr:actions io rAsp f
I /a sígni f ,cant ly corr-elated with DPC (r :  0.64. p<0.0001),
B e n c i r r d  ( r  =  0 . 4 5 .  p < 0 . 0 0 5 ) a n d  A I - K  ( r : 0 . 4 1 .  p < 0 . 0 U 5 ) .
There \ ras a tendcncy torvarcls s i r : r r i f - rcance rv i th LP-CF (r :
0 . 1 i  p  = "  0 . 0 7 ( r )  a n d . \ l l t - ' r ' l o p l r r n n t  ( r ' =  0 . 2 7 .  p .  i ) . 0 8 : ) .
Sk i r r  g , r i ck  res t  rcac t ions  bc t r r . ' : cn  bo th  c l r r i c  and t l re  t l r rc -e
conl  r .nrrL ' ia l  prcparat ic l l r  s s i  un r  l icarr l  I  l ,  coi  r  cI  l r tcr l  r ' ,  i1 l r  c lch
otlrer. l ' lrc bu'st col' l 'e latioll \\/ i is found bctricclr ALK and Al-
lcrgophanla (r  == 0.8-5.  p<0.r) i ì01).  Tlre corrc lat i r i l t  cocf f i -
c ic r t l  l r s t i r ' ccn  .^ .LK anc l  l ] c r rc r r rd  r i ' as  r . , ' 0 .71  11 t<{ l  rJ00 l )
r r td  bc t i vccr r  A l l c rg :op l ìa r . r 'n l ì  anc l  l Jcncr rc l  r : -  0 .ó -1
(p<() .0001).  

' Ihe 
corrc laî i t - rn c:ocf îc ient  bctrvecn t l rc crucJe

lrre par i r t iorrs I -"P-CF arrd l )PC \ \ ,as r '  ,=.0.74 (p < 0.0001 ) .  s i tn-
i la r  to  the  cor r r . la l ion  coc f l i c icn ts  be tuccn I -P-CF and l l rc

. 1  . l i l t t i . t : ' t t i t t  I . t ' i e  k .  n i r t t

I los i r topì r i l  courr t  x  l0 ' '
c c l l s , l  ( l . l ó : t i . 25  0 . - l - i r  0 .21

lgE .  l L , l r n l  - l l :  ó9  1901274 '
,1.. fùmigu|;tr  R. ' \ST

sccrre  10 - { , r  t , . :ó-+ 0 . , i0  2J3+ |  . l9 r
,4.,lilmigurus lgG

arr t ibod ic-s .  I -L l  nr l  j9 .  i : j9 .8  .13.9+19.1

(  I  . r ' ì i i

l n .  l . l )

.  J .  r l r r r i l , : : r i l l l .  \ l ì i ' \

. , i l ; l ' _ u _ r  i i ì  ó )
(n .= 2-5 )

f ' .

l t ' .

ú-l

l . l : - { ) . f  "

( )  87 : { ì .N5
1 . 2 , 1 0 1 : 1 . S 8 0 ' d

4 .00+0 .00 'd

8 S . 7 t 5 i . l '

'i

t$c

' p < 0 . 0 ( , - i .  ' p ( 0  
{ l t X } i .  r c r s i i s  t ' F  c o n î r - t ' r l s .  ' p < i 0 . { ) 5 .  J p < 0 . { ) 0 5 .

ve rsus  , l . l i r t r t i g , t t ' r r  a I l e  rg r .

th rec  CoÌ ln l t ru i l r l  i r rc l ' ' . r r - l r t i r ' rns  ( r '  .  0 . l l -0 .?1 .  p<  0  ( r0 { ì l )

l - l tc  t ' t ; i ' t . : l i t l i t i t t  be iu cc. i l  . f  j , t  l - . r ' ick tcst  l 'c ; . ìe i i , r11: '  t r ,  r t l r  DP( '
and the thre e conìÌ l tc l l r ia l  p i r  : ; ' i r la l  ions \ \ /as s l ight ly lorver (r
, .  0  51  0 .5 -1 .  i r ._  0  t ) ( ) ( )5  r .

Cornparcd 1t i  t l ie c!assi l l , ;at ion o1-the r i , rut i l tc  assessnlent
tlrere was a cor:srderable nlini '. r of clivergent results in the
cxtra skin pr ick test ,  s i r ice 4 t - i f  thc 6 AIIPA pat ients were
sl : in pr ick te s l  negat i r  e r i  i rh LP-( 'F i i l lcr  r lcns,  3 w i th l - ,1.sp. f
I 'a.  2 ni t l r  l lcncard artr- j  I ) l )C. and i  r ,  , i t  , { ì l i . rgopl t i i rnra.
l - l r i r l c t l t  o f  t l i e  :5  ( 'F  l i , r t i r :11 ts .  p r t - r  i r - i r r> l r  e  ! r rs : i f ì c t l  as  a l -
l r - ' rg ic îo . ,1.  . f iut t i t t t t t r .s.  \ \c l 'e-  skin l l r ic-k tcr t  l lcst l i rc u ' i th
r . l . r i t  /  I a . 7  u i t h  I - P - (  I ' t r r r r l  I J P ( ' . 5  u i r h  l l c n * r r d .  r l  r i i t h
i \ l -K and 3 w' i th ; \  l le lg i '1, ' , ì1 i1rr i ;a.  Thre c of ' t l ie l3 CF control

1rrr1ìents.  pr-cviorrs l \ /  not  a l i r - r 's ic t r - r . - l  . . / ì tnt isrr tu,r ' .  u,e rc skin
pr ick  l c ' : t  p r r5 i t i r  e  u  i t l i  \ l -h :  a l l c r r . rc r rs .  I  r r  ì rh  , - \ l l c rgophar -
nra rrrrcl I r i i th r, lsp / | a

Tablc 4 s i i rnr-nar izcs the rcsir l ts ol - tJre e-\"r i  u : :kìn pt ' ic .k test
tc r  . { .  . fùn t íg t t l t t s .  The s izc  o f  thc  r i cu l  uas  s ig r i i f i ca r r t l y
largcr n ' i t l r  ,AI  K prcprrrat ions cr) Ìnpîrr-d t t t  Al lcrropl tarrna

Í
I

I
I

Skin test r.ract ivi t \ '  Ío r 1sp./ '  l la I n t  A r c h  . ' \ i i c r g )  l r t r r ; r u n r l  l 9 ! ) 1 . .  i  I  I  - l ( ì . ì  . ; r l 8 405



Table 3. Skin pl ick tests (t tr i t '  I  to r.4s;t / '
I  a  a l rd  t r t l i t - r .4  . l i t t t r ig , t ! r rs  Frc ' l lanì t i t l i<  i r r  ( ' l - -

p Í i l i . r ì ts  r r  r i l r  . . \ [JP. \  . i r r t l  .4 .  l ì tn t is ( . t t i r .  i l l l c r . : ] '

Pi i l icnt  f ) iagnosis r.1tp./ '  ALK
l a

l l r ' t t r ' i t td f )PC LP-( 'F. , \ ì !c lgo-

i r l i . r  i ' t i la

{ )
l l
t a

l l
l l
t 6
0

0
q

l - )

I l i

l
3

I
2

+

5
o

\ uP;\
\ i] P,.\
\ i i P  \
. \ i iP.. \
..\ BPA
, . \BP \

0
I

!)

9
( ì
0

-1 ó pt): () ( ì  pfrs f  { .  i r r r .
- .1 f r  gr , r .  J  h prrs.  :  ( ì  l t r ) \ .

I
8
9

l 0
I I

1 l
l . ì
I 1
r 5
t ó
f î

t /

l 8
r 9
20
2 l
2 2
t 3

24
2 5
26
2 7
2 8
29
3 0
J I

|  !  i r t i ;  i  ; , i , " : i .  l i ì ì c t ' t r

. -1. . f  i i  t  i r  i  .1,  t  t  i r  i  a I  ler-S!

.4 ../ì ur ; ! srt t :1.. ' al lcrgy''

,1.  / i r  t  i ;  í  qt  t  iu . r  a l  I  t ' rS) '

. .1.  l i  ut  t  i . l r t  t  t i  r  u i  I  c ' rg1'

I  . 1 : : . , ' l i  ! , r ' r r r  l t l l t ' r  S )
. ' 1  .1  t t  t i , i r ' . / 1 t i  r  . t 1  ìe i  s - r

. '1,..f i lr r i g,.t I t i t a I lr,-i-.t!

. 1 . . i ì i  n r  i  g t t  I  u  s  a l  l e rgy

,1.  l iu t t i . i r t i  u. i  aI ìcrgv

. -1 .  / ' i i t r t i gu t  u r  a l l r ' r - { !

.1 ../ìr ni ígu i t/.\ a I !erg),

,-l ../ì r m i ga tu.s a I I crgv

,4. . fumigutu.  a l lcrgv

.1../it tn i ga t t/. i a I lergy

,4..1 u m i ga t t/s al lergy

A.,fu ni gu t t/.{ a I iergv

.1..fim i gu r tis a I I erg)'

.1../ù tn i gct t i i. '  a I I erg_r

.1../ù n i gu ttL.i a I lerst'

A,funigtttu.s allergv

A.fumigar u-s allergy

A.fumigarus allergy

,4.  funr igr t t  u.s a l lcrgv

.1 /ù tt: i gtt t tr.r al lcrg)'

(r+
0
A{
l

i o

-l

U
il
t . {
l {

t 0
ó3

6
î̂

1 5 6
l 2
0
0

t 2

il
l 6
2
,
J

8

i t Ì
l 1 6

l ' )

5
6()
)-ì
1 )

a -

4 2
E I

i l0
()-1
2 8
4

1 9 6
72

324
6

72
.16
25

r 3 8
56
4

.L<6

-5ó

ì 0-.

+9
{ 6

()
. t l
T -

, ò
-.1 t)
, t 1

, i6
1 2
56
l 0

Aî
1'7
l 9

i 6 9
l 0
J U

_3ó

90
&
4

2 r 8
0

(ì-l I -l

t 8  1 6
9 5
9 3

t- í  28
t )

( l +
{ a  1 1

+ J J

46 100
5 ó  : 8
:0  l_s0
1 2  2 3
4 4

.(6 100
l i  2 0
16 3ó
9 2

5 3  1 6
20 33
9  1 6

100 39
4 t 2
2 A

30 64
5 4

i s
I E
5
g

: 8
l 6
I

30
5 3
16
j 9

2
A
+

l 6
l 6
46
0

20

9
2 8
9
2

3 ó
6

l s  : 5
pos.

l . s  1 5
prìs.

i 4 ( - F  c o n i r o l s n  l 3
neg.

l l ì i  r 3  l l  l _ ì 1 3
neg. lìeg. rìeg.

(p < 0.05. \ \ ' i lcoron lest)  and thc cthc-r  l ) r . f  . r rat ions
( p < 0 . 0 0 0 1 ) .  S k i n  p r r c k  l c s t  r c a c t i ( r n s  \ \  i t h  A l l i r s c ) p h r Ì r i n a
\ \ 'crc s igni f icant l l  s l t 'or iger conl l l i " ì rcd to DPC. I lcr ic i i rd.
r .1sp . f  I ' a  an t l  l .P-C 'F  (p<0.0005) .  Skrn  i r r i ck  tcs t  rcac l i cns
with DPC and Berrcafd did not di f fer  s igni f icant ly and \ \ ,ere
lroth s l r t rnr ]cr  cor l l l ' ì i rcd to r . '1.r7;  / ' l  I  ani l  I -P-( ' l ' -  (p<0.05).

J-he rc \ \as n(ì  s igni l te unt c l i f f ' : re ncr-  t )u1\ \  ccl l  thc lu l lcr  tu 'o.
CF pat icn ts  u ,ho  by  de f ìn i t ion  had bccn ass ig incd  to  the

group rv i th , l .y tergi l l t t ;  a l lcrgy again hai ' l  s igni f ìcai t t ly
stronscr rcact io l js  t l ran CIr  control  paî icnts \ \ ' i t l . ì  Bc-ncard

a l l c rg , - -ns  (p<0 0 f i0 l .  \ f  a r i r r - \ \ ' h i în r ) , '  U  t . - : î )  bu t  a lso  u  i th
, ' \  t -  K. ' \  l  l  crgol , l ta t ' t t ta.  D P[ ' .  l  .  P- C F- (  p <.0.Ut) t ]  l  )  i rnd r . ' l . t  p. /

I  a  (p< :0  005) .  , , \ t ìPA px1 ig11ts  l r ld  s ign i f i car r t l l '  s l ro r ' ì " r - r

rcact iof ìs t l tan CF conlrols (p<(.) .05) lv i t l r  r r l , tp i  l la
(p<0.05)  and thc  o t l i c ' r  f i vc  p repara t i r . rns  (p<0.005) .  Sk in
p r i c k  l c s t  r c a c t i o n s  t o  \ l  K .  U P ( -  r n d  L P - C ' F  r l l r - r g r - n s
\ \e rc  s ig r r i f i c :an t lv  s t r i ì r ì : t ' r ' i r r  pa l i cn ts  n  i t l r  .1 .sp t ' t ' g i I l i l ^s  a l -
le rgy  than Af iP{  (p<0. t }5  ) .  Sk in  p r ick  tcs t  r t 'ac î ions  1o  h is -
t i rn i ine \ \ 'crc nol  s i r rn i f icarr t lv  d i f fcrcnt  l retu 'cen thc thrce
pa l re  n l  g r ( ) l rps .

\ r ; h  . \  l l t ' S )  I i t i r n u u t ' l  l  , ) 9 ó 401 Jt'rJ N iko la iz ik  C ' rarnr ' r i i  B laserrSchóni
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Tab ' le  4 ,  \ 1 .  i i r  f r t ' i r - k  t t : t s  ( r l r r r :  i  l t r  { .  / i , , l r g t r l v r  t i r  L 'F  p . r t i c r r t s Si l ( ì rc--r-Jr . ' r ' ivr 'cJ art l i l . , : i r ic  f  x l reCts arc ì lSCd Iq] .  C,ì i l l l r . rc ia l
a l lcr ' -qcrt  prc l t t r . ì t i ( r i lS i ì l . r 'L isLlal l ;  hctcror:r- l l t ' r ) i ls  r l i r lu i ' t - .s ol
p r r ì t c i r . ì s  and g l5 ' t , rp ro tc i i ì s  i i l td  n ta ) '  a lso  cor r l i i i n  c ( . ì t ì lpo-
i ìcr ì ts sLrch as l r 'c t i l lS.  r ' l j r l r - r1r) \ i l ìs .  hcrnolr l  ic  t i r r  j11q 11116
l , i s t a r n i r r e  | 0 .  1 1 . 2 5 ] .  I : r r i l  s l i ì n d a r d i z c r l  c \ t r i i c t s  t i r t !  b i o -
chcrn i ca I 11, pu ri l ì rd .4 . /ù n i t gtti lr. i  a I I crgens lrlay be cr-tntanr -

inatcd Lry c ' lcgr l t lat ior t  l1r t r f l11g15 of  othcr al l t - .1 'gr ' i r ic  col l l l )o-
nents  t26 ]  

- fh is  
t - r lph ls izcs  t l i c  nced fo r  s l ln t l ; t r t i i zcc l  rc -

r ì s r ' n t s  f b r  r o r r i i n t - ' 1 i ' s t s  i n  t l r e  c l i n i c a l  p r a c t i ù r . . - l - l r i s
rcr ' ìLr i rcnle nt  is  pcr 1ìct l r  i ì r l f i l lcd Lr1 rcccirrrbi i r . i r r t  í ì l l r - - l 'et- .1)S
i , '  h ich cùn Llr  pr t r t lut ' r ' t l  in i l rue anrounts as l i ighlr  | ìu lc I r 'o-
t c i r i s  |  2 , 1 3 1 .

i \ l l c i ' ,e1 ' to ,4 . .1 ì i t r i i g r r l r r . r -  i s  con l t ì lo l l  in  CF [1 . ] ]  l ru t  r r i r rs t
c le ar lv bc dist i r igt i is l r . .c l  f ' r ' t - rnr  A I iPA r i  h ich has a Ior i  1.1-g1'3-
lc t tec  t 'a t r .  o l '0 .5  '11" , ,  [ .  16 .  ]7 .  l t i ] . ' ì -hc  u  i . le  l ' l ì l l r lù  c i f  ] r rc . r -
ak-nccs i l ight  l re crpi l i r icd by,  d i l í ] r 'cr ices i r . l  t ic l ìn ing r l ie
corrdi t ion but nr ight  a lso be due to t l ic  q i ra l i ty o1-.^1.  . f intr igu-
/rrs al lergeirs r . rsed fcr  îcsi i r rg [29] .  In our sîLìd] 'skin pr ick
tcsî  react ions 1o r .1sp. l ' I 'a u 'crre 8.5-fold strr l t lgr t -  ;n : l .s t r ter-
gi l lus-al lergic and 3.3-fold str  onger in ABPA pat ients conl-
pared to the CF controls. The ri iutirre assessmcnt shou'ed
sigrr i f icant ly higher total  IgE and RAST to A. Jùtnigulrrs jn

ABPA patients colxpared to Asptergil lus-allergic patients.
I{orvevel there \!as no significant difference between skin
lest results obtained from ABPA and Aspergil lus-allergic
pat ients using the i r i -q i i ly  pure.  b io logical ly act ive r .4spf l la.
Hou'ever, several other major anligens of A. fumigdlr/-r ha\e
been described that can be released and provoke irnmu-
nologic reactions [26, 29). Recently tlre availahility of a
rvhole panel of recoli ibinant A.fumigntrr.r alle'rgens hlrs be r.n
reptr f i rd t30]  Prel i rn inarv skìn test  resul ts u ' i th sclectcd al-
l c rg . ' r i s  c l i s t i r rc t  l i t , rL t  r . l t y t  1  ; .5111r \ \ t - 'd  lh l l  . -1 . - .1 ì in t l4 r t t t r , -
a l lergic or ABPA pat ic-r-r ts rv i th ncgat ive ski t r  tcsts to r ,1.sp J-
I/a can react to differcnt rc-conrt-, inarrt allergt:rrs from ,1..fr,-
tn igut t ts (c lata not shoi ' ,n) .  l 'h is pane I  r - r f  a l le rgcl ' rS \ \  . l l  pro-
vide ;:n ideal test sysfeitr fc)!: f*rther stuclies rvhich might
help to betier understiutrl the inrnrunologic niechani..ms in-
volved in ABPA and al lcrgy to ,4.  . f i imígutu.s and per l raps
a l lou 'a  rJ i l fe ren t ia l  d ia l r ros is  o f  ABP4.
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DI*cu* :s i *n

\\ 'e have evaluaîed tl ie diagriostic value of r,t 'spf I/a for
skin prick testing in three _qroups of CF patients and com-
pared t l re resul ts r i i th two crude and three colr l l l lerc ia l  A.

Jinrigatu.s extracts. Skin prick test t 'eacrions to rAsp f I la
significantly correlated rvith those to the crude exiract frorn
DPC and the con"ìrnercial preparations from Bencard and
,\LK. " fhere \ ras a tendency ton,ards s igni l ìc i lnt  correla-
ticrirs ivith LP-CF and Allergophanììa allergens, rAspf I la,
rvl'rich has the same functional characteristics as the native
l8-kD ribotoxin [3], has already heen prCIyen to be of diag-
rrost ic value for skin test ing in adul t  ast l i inat ics [21]  and pa-
t ícnts u ' i th atol ' r ic  derrnat i t is  [22] .  In a previous sf  udy.  rve
I ta r t ' shoun t l r l t  r , - l r1 t -7 - l  a - :pcr i t ì c  sc ro l t rg ) .a l loucc i  a  re -
l i " rb le diagnosis of  ABPA in C.F l tat ier l rs even u' i thout
knou'letlge of arry' cl inica! data [14]. Irrorn this studl', \\ 'e can
corr f i r rn that  r . . l rp . f ' l , ta rrprescl l ts a dcf i r i . - 'd al lc ' r -gen that
provides the possitrility to per"fbnn sl irr prick tesfiirg in CF
piit ients in a highly dcfined rvay.

Carrr i rar ing s int le pat icnts rcsul , r  thcre was a consider-
ahle i lunlber of  d ivc-rgrnt  resl i l ts  bctucen the di f fcrei t t
,1t1;ergi lh1s i r i 'L ' l l r re i ions used i r t  thc study. \ \ r r .  forrnd a dis-
crei l i ìnc)/  br ' t$ecn thc rcsul ts , . ,1-  t l rc rLt t t t i t t t ,  ; t r . ld thc e. \ ' t i . ( t
skin pr ick te: ts.  both pcr lor l rccl  r i  i t i r  thc- s i Ì l l lc  cr t ract .  \ \ 'e
bc l i c r , :  { l ra t  th is  i i ' as  d t rc  to  1hc  ra r iaLr lc  a l l c rgen contL-n t  i r ì
the prcparaf ions [23] especial ly s ince cl i f fcrcnt  c l rarges
\\ ; t ' r "c uset j  fbr  the r t rut i r re anr l  t l rc er i ra skin, , f  iL 'k lcsl .  Frrr-
t l rcnnr-rrc.  the L.P-CF ant i i :cns urc r :errcr l l ly  ust--d for  lgG
El, lsA ancl  t l re doublc inrrnr inocl i f ' fusion test  in the diagnos-
is of  d i l fcrcnt  nrani festat ions of  asper. , : i l losis.  [ -P-CF have
bt, :cn shoqn to con{ain large nrurbcrs t i f  i r recipi tat ing ant i -
gr-ns [9] .  I ror  h igh IgE binding ccr, , . l ' t l ly  r lyccl ia l  andior
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