
URXI{AKY WX* XS WK{sh*ffire &$YKK N&S&L
PROVOCATXOT\|YKSY WXYre L-&5& XI\X WKMT-XCMX,&,1

*pd LV ru,&s&t KKspffiru mm$qsTHAN IN

C. Michelet to (1),  M. Viscont i  (1),  S. Tognel la (1),  F.Trevisan (1),  R.W. Dal Negro (11

Aspi r in  induced asthma (A lA)  is  a  syndrome character ised by in to lerance to  acety lsa lyc i l ic  ac id  (ASA),  nasa l  po lyps and bron-
ch ia l  as thma,  be ing the metabol ic  sh i f t  o f  arach idonic  ac id  toward the l ipoxygenase pathway and hyper-product ion o f  cyste i -
nyl- leukotr ienes (cys-LTs) the current pathogenetic hypothesis. The research for both sensit ive indicators and safe diagnostic
tests is st i l l  attract ing.

Aim of the study was to compare the levels of urinary LTE' in basel ine and after Nasal Provocation Test (NPT) with L-ASA
from subjects affected by aspir inin-lntolerance and characterized by only a nasal response to ASA to those from subjects with
both a  nasal  and a bronchia l  response to  the same chal lenge.

Methods:  Af ter  the i r  wr i t ten consent ,  T4 subjects  wi th  mi l l  to  moderate AIA (16 male,  mean age 45.3 years  t  12.3  sd,  mean

basal  FEV. ,  =78.1o/opred.  *  6 .2 .4sd,  FEV,  revers ib i l i ty= 14.3%bsln*2.1ds af tersa lbutamol  200 mcg)  per formed a NPTwi th  L-
ASA ( to ta l  maximal  dose 25 mg) .  Sp i rometry  (FEVI) ,  acoust ic  r inometry  (nasal  vo lume -  VOL;  nasal  Res is tance -  R"q;  AR;  TM
Hood Lab. ,  USA),  and ur inary  LTE* (Cayman Chemica l ,  Ml ,  USA,  v ia  Tr i turus System,  Gr i fo ls ,  Spain)  were checked in  a l l  sub-
jects in basal condit ions and 90' after NPT.

Statist ics: t  test between means + sd, assuming p . 0.05, and l inear regression between al l  variables considered.
Resul ts :  In  69 ASA- in to lerant -asthmat ics ,  mean FEV,  d id  not  change s ign i f icant ly  fo l lowing NPT (78.7 % pred.  *  5 .1  sd in

basel ine;78.5% pred.  +  4 .1  sd a f ter  NPI  p  = ns)  even though in  the presence of  a  s ign i f icant  decrease of  VOL.  (12.6cm'*  4 .1
sd in  basel ine;6 .2  cm'È 4.6  sd a f ter  NPI  p  = 0 .003) ;  o f  a  substant ia l  increase in  Req (0 .9  cmHrOl l lmin  t  0 .1  ds in  basel ine;2 .4
cmHrO/ l /min:0 .2  a f ter  NPI  p  =0.04) ,  and of  ur inary  LTE* excret ion (333.0 pg/mg t  161.7 in  bs ln ;558.0 pg/mg x .171.6 90 'a f ter
NPT with L-SA, F= 0.02).
In only 5 subjects, the nasal response occurred concomitantly to a signif icant bronco-constr ict ion after the NPÎ mean FEV.'

c h a n g e d î r a m 7 7 . 9 % " p r e d .  r 3 . g i n b s l n t o  4 6 . 6 %  p r e d . * 4 . 3 a f t e r N P T ( p < 0 . 0 0 1 ) ; m e a n V O L f r o m l 3 . 9 c m ' t 4 . 7 s d t o 5 . 6
cm.r  2 .8  sd (p  < 0 .001) ;  mean Req f rom 1.1 cmHrO, | lmin t  0 .2  in  bs ln  to  2 .5  cmHrOl l lmin  *  0 .4  a f ter  NPT (p  = 0 .02)  in  these
subjects. In ASA-|ntolerant bronchial responders, the severity of respiratory reactions proved related to the extent of urinary
LTE'  response,  which on the other  hand,  proved s ign i f icant ly  h igher  than that  observed in  ASA- in to lerant  sub jects  wi th  on ly

nasal  response and in  ASA-to lerant  sub jects  (LTE'  f rom 333.0 pg/mg x .161.7 in  basel ine up to  558.0 pg/mg x .171.6 90 min.  fo l -
lowing the NPT with L-ASA the nasal-responders, p= 0.04, but from 412.0 pglmg r 102.8 in basel ine up to 978.0 pg/mg t 108.7
af ter  NPT in  bronchia l  responders ,  p  <  0 .001 f rom basel ine) .

Conclusions: Nasal chal lenge with ASA affects signif icantly both nasal VOL and Req, and LTE4 excretion in al l  ASA-|ntole-
rant subjects. During the nasal chal lenge, severity of respiratory reactions proves associated with the highest basal LTE4 syn-
thesis. This feature ref lects a spectrum of respiratory tract reactions where cysteini l-LTs can play a specif ic diagnostic role.

Aspir in induced asthma - Nasal provocation test - L-ASA - LTE4 excretion.

IilTRODUGTTON

at ients wi th Aspir in- induced asthma (AlA) charac-
te r is t i ca l l y  exh ib i t  the  c l in ica l  s igns  o f  asp i r in
(ASA) or of  other non-steroidal  ant i - inf lammatory

drugs  sens i t i v i t y ,  such as  bronch ia l  as thma and chro-
n ic  po lypo id  rh inos inus i t i s  (1 ) .  A f te r  inges t ion  o f  asp i -
r in,  asthmat ic pat ients wi th AIA have at tacks of  bron-
chospasm tha t  a re  usua l ly  accompan ied  by  symp-
toms o f  nasa l  congest ion ,  mucous secre t ion  and/or
skin react ions,  such as urt icar ia.

t f  l  L r . -g  D"p t . ,  Or land i  Genera l  Hosp i ta l ,  Busso lengo -  Verona
( l t a l y ) .

Watery  rh inor rhea and nasa l  obs t ruc t ion ,  lead ing  to
frequent development of  nasal  polyps,  usual ly prece-

de the  occur rence o f  as thma and asp i r in  in to le rance

for months or years (2).  Aggressive nasal  polyps and

asthma run a protracted course, despi te the avoidance
of ASA and cross-react ing drugs. AIA is di f f icul t  to

treat and frequent ly these pat ients require therapy

with systemic cort icosteroids to control  symptoms (3).

The prec ise  mechan ism under ly ing  th is  non- immuno-
logical  hypersensi t iv i ty to ASA and to other non-ste-

ro ida l  an t i - in f lammatory  d rugs  s t i l l  remains  to  be  c la -

r i f ied;  however,  i t  has been assumed that the power

o f  these pharmaco log ica l  agents  in  p rovok ing  as thma

is related to their  act iv i ty as inhibi tors of  cyclooxyge-
nase (COX)  and the  induc t ion  o f  e leva ted  loca l  and
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systemic leukotr iene release (4-6).  The most recent
hypothes is  i s  suggest ing  tha t  the  genet ic  p red ispos i -
t ion  to  the  up- regu la t ion  o f  cys te iny l - leukot r ienes
(cys-LTs) pathway could be related to an overact ive
expression of  LTC4 synthase (7).
When compared to ASA tolerant subjects,  pat ients
with AIA are also character ized by a lower product ion
of  p ros tag land in  E2 (PGE2)  (8 -9) ,  be ing  th is  a l te ra t ion
in  PGE,  p roduc t ion  probab ly  due to  an  inadequate
COX-2 regu la t ion  (10) .  As  PGE2 exer ts  an  inh ib i to ry
ac t íon  on  in f lammatory  leukoc i tes ,  i t s  reduced
express ion  in  asp i r in - induced rh inos inus i t i s  was  sug-
ges ted  as  par t l y  respons ib le  fo r  the  inc reased in f lam-
matory inf i l t rate and product ion of  cys-LTs that carac-
t e r i s e  A I A  ( 1 1 ) .

Even in  s tab le  c l in ica l  cond i t ions ,  A IA pa t ien ts  have
an increased basal  product ion of  cys-LTs (such as ur i -
nary  LTE. I  (2 -14) .  They  are  a lso  charac ter ised  by  a
s ign i f i can t  inc rease in  u r inary  LTE^ excre t ion  fo l lo -
w ing  asp i r in  inges t ion  {15-17 l , ,  ASA inha la t ion  (18)
and nasa l  ins t i l l a t ion  w i th  L -ASA (19) .  Other  pecu l ia r
fea tures  o f  these pa t ien ts  a re  the i r  h igher  leve ls  o f  u r i -
nary LTE. and LTB4 glucoronide (a chemotact ic factor
fo r  eos inoph i ls  and neut roph i l s )  fo l low ing  the  in t rave-
n o u s  a s p i r i n  c h a l l e n g e  ( 2 0 ) .
The research for both sensi t ive indicators and safe
diagnost ic tests is st i l l  at t ract ing.  Nasal  provocat ion
test  (NPT) wi th Lysine-aspir in (L-ASA) has been intro-
duced a few years ago for assessing AIA also in
pat ien ts  w i th  ins tab le  as thma (21) :  the  tes t  has  been
descr ibed as  a  h igh ly  spec i f i c  and sens i t i ve  one,  bu t
negat ive  resu l ts  do  no t  exc lude poss ib le  in to le rance
to  asp i r in .  More  recent ly ,  the  acous t ic  rh inomanome-
t ry  has  been suggested  as  the  most  he lp fu l  d iagnos-
t ic procedure for NPT with L-ASA, being i ts use less
l im i ted  than the  an ter io r  rh inomanomet ry  by  the  pre-
sence of  nasal  polyps and nasal  obstruct ions (22-231.
As  prev ious ly  demonst ra ted  (19) ,  measures  o f  u r inary
LTE' excret ion contr ibuted signi f icant ly to magnify the
d iscr im inant  and the  d iagnos t ic  va lue  o f  NPT.
The a im o f  the  present  s tudy  was to  measure  bo th  the
basa l  and the  pos t -NPT ur inary  LTE.  leve ls  in  sub jec ts
on ly  a  nasa l  responder  to  ASA and to  compare  w i th
those in  sub jec ts  w i th  bo th  nasa l  and bronch ia l  res-
ponse to  the  same cha l lenge.

MATERIATS AIUD METHODS

$ubie * ts

After their  wr i t ten consent,  74 subjects wi th mi ld- to-
modera te  A IA (16  male ,  mean age 45 .3  years  t  12 .3
sd ;  mean basa l  FEVI  =  78 .1  % pred .  t  6 .2 .4sd ,  FEV, ,
revers ib i l i t y  =  14 .3%bs ln  t  2 .1ds  a f te r  sa lbu tamol  200

Europeon Annols of Allergy ond Clinicol lmmunology - volume 39 - n" 5 - 2007 ró3

mcg) performed a NPT L-ASA (total  maximal dose 25
mg) .  In  a l l  sub jec ts ,  sp i romet r ica l  FEV, , ;  acous t ic  rh i -
nomanometry,  and ur inary LTE. were measured in
basa l  cond i t ions  and 90 '  a f te r  NPT .
Al l  pat ients were non-smoker and performed the NPT
with L-ASA after having stopped their  medicat ions
(ora l  an t ih is tamines  and nasa l  cor t i cos tero ids  fo r  7
days ,  and nasa l  inha led  an t i -H1 agents  fo r  a t  leas t  48
hours before NPT, lnhaled Cort icosteroids for  at  least
7 days, short  act ing ,2-agonist  for  6 hours,  long-act ing

B2-adrenerg ic  fo r  12  hours ,  an t i -LTs  agents  fo r  7
days) .

&*:xlustie n*r i neima merxletny
for &lPY wit$l X--AS/}*

Each pat ient  performed the NPT according to the
method descr ibed by Casadeval l  and co-workers by
means o f  the  acous t ic  rh inomet ry  (19) .  Th is  method
consists in the measurement of  acoust ic ref lect ions
from the nasal  cavi ty of  a sound pulse created by a
spark in a sound tube connected to the nasal  cavi ty v ia
a  nosep iece .  Un l ike  convent iona l  rh inomanomet ry ,
acoust ic rhinomanometry does not require generat ion
of nasal  f low, and therefore i ts use is less l imi ted by
the presence of  nasal  polyps and nasal  obstruct ion.
The response was eva lua ted  by  the  Eccov is ion
Acoust ic  Rh inomanomet ry  Sys tem (TM Hood
Laborator ies,  USA) wi th the measurement of  (24):
.  calculated resistance, based on a tube with the same

area and laminar  f low (REO,  mmHrOl l lm in) ;
.  the total  volume of  the nostr i ls  (VOL, cm')  represents

the nasal  cavi ty volume in the analysis segment;
.  the  min ima l  c ross  sec t iona l  a rea  (cm' ) ;
.  i ts  d istance from the nosepiece (cm).

Rh inomanomet r ic  measurements  were  per fo rmed
whi le the subject  was in apnoea af ter  a non-forced
exp i ra t ion .  The rh inomanometer  was ca l ib ra ted  da i l y
with a cal ibrat ion tube provided by the manufacturer.
T h e  a n a l y s i s  o f  d a t a  w a s  p e r f o r m e d  u s i n g  t h e
Kwikstat program (TM Texasoft).
Base l ine  nasa l  func t ion  was measured w i th  Acous t ic

Rh inomanomet ry ,  wh i le  the  sub jec ts  were  in  a  s i t t ing
pos i t ion ,  then 80  ì t  o f  | - -RSA so lu t ion  (180 mg/ml  L -
ASA)  was app l ied  loca l l y  th rough nose drop le ts  on
the  in fe r io r  nasa l  concha in  bo th  nos t r i l s .  The to ta l
deposi ted dose of  L-ASA was equivalent to 25 mg of
ace ty lsa l i cy l i c  ac id .  Acous t ic  Rh inomanomet ry  was
then performed bí lateral ly every 10 minutes for  the
nex t  2  hours .
L-ASA was prepared freshly each day by dissolv ing
crys ta l l ine  L-ASA in  0 .9  7o  sod ium ch lo r ide  to  p rodu-
ce  a  so lu t ion  conta in ing  180 mg/ml .
NPT was considered posi t ive when: nasal  resistance
increased more than 40 o/"  in at  least  one nostr i l  as



compared w i th  the  cor respond ing  base l ine  va lue ;

when the  vo lume o f  one nos t r i l  decreased more  than

10% from basel ine;  both parameters sustained for at

leas t  two consecut ive  measurements ,  and were

accompan ied  by  c l in ica l  symptoms pers is t ing  a t  leas t

30  minu tes .  The dose o f  asp i r in ,  the  dura t ion  o f  the

observat ion per iod,  and cr i ter ia for  posi t iv i ty of  the

test  were establ ished on the basis of  previous exper i -

m e n t s  ( 1 7 - 1 9 ) .

S imu l taneous ly ,  pu lmonary  func t ion  (FEV. ' ;  fo rced

exp i ra to ry  vo lume in  1  sec)  was measured by  us ing  a

c o m p u t e r i z e d  p n e u m o t a c h o g r a p h  ( M a s t e r l a b ,

Jaeger ) .  We cons idered the  max imal  fa l l  fo r  REO,  VOL

and FEV. '  observed in the 2 hours fo l lowing the NPT.

Urinary f f i€u

Urine samples were obtained before NPT with L-ASA

and 2 hours af ter  the nasal  inst i l lat ion of  L-ASA' The

t ime for ur ine col lect ion was based on a previous mea-

sure  o f  u r inary  LTE*  a f te r  inha la t ion  cha l lenge (17) '

Ur inary  LTE*  were  measured by  enzyme immunoas-

say  (ACE- '  Compet i t i ve  Enzyme lmmunoassay ,

Cayman Chemica l ,  Ann Arbor ,  M ich ,  USA) ,  as  repor -

ted by Pradel les et  a l  (25\ ,  v ia the Tr i turus System
(Gr i fo ls ,  Spa in) .
This assay is based on the compet i t ion between LTE4

and an LTE4- acetylchol inesterase (AChE) conjugate
(LTE4 tracer)  for  a l imi ted amount of  LTE. ant iserum.

Because the concentrat ion of  the LTEo tracer is held

constant whi le the concentrat ion of  LTE* var ies,  the

amount of  LTE* t racer that  is  able to bl ind to the LTE.

a n t i s e r u m  w i l l  b e  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e

concentrat ion of  LTE, in the wel l .  This ant ibody-LTEo

complex  b l inds  to  a  mouse monoc lona l  an t i - rabb i t
lgc  tha t  has  been prev ious ly  a t tached to  the  we l l .  The
p la te  i s  washed to  remove any  unbound reagents  and

then E l lman 's  reagent  (wh ich  conta ins  the  subs t ra te

to  AChE)  is  added to  the  we l l .  Th is  reagent  cons is ts  o f

ace ty l th iocho l ine  and 5 ,5 ' -d i th io -b is - (2 -n i t robenzo ic

AIA nasal
responders

I AIA bronchial
responders

FEVlpre-NPT FEVI postNPT

Fig. 1: FEV 1 (% predicted) before and after Nasal Provocation
Test  in  nasal  and in  bronchia l  responders .
' p < 0 . 0 0 1 v s b a s e l i n e .

acid).  Hydrolysis of  acetyl th iochol ine by AChE pro-

duces  th iocho l ine .  The non-enzymatc  reac t ion  o f  th io -

cho l ine  w i th  5 ,5 ' -d i th io -b is - (2 -n i t robenzo ic  ac id )  p ro-

duces  S- th io -2-n i t robenzo ic  ac id ,  wh ich  has  a  s t rong

absorbance at  412 nm. AChE has several  advantages

over  o ther  enzymes commonly  used fo r  enzyme

immunoassays .  Un l ike  horserad ish  perox idase,  AChE

does no t  se l f - inac t iva te  dur ing  tu rnover .  In  add i t ion ,

the  enzyme is  h igh ly  s tab le  under  the  essay  cond i -

t i o n s ,  h a s  a  w i d e  p H  r a n g e  ( p H  5 - 1 0 ) ,  a n d  i s  n o t  i n h i -

bi ted by common buffer sal ts and preservat ives.  The

produc t  o f  th is  enzymat ic  reac t ion  has  a  d is t inc t  ye l -

low co lour  and absorbs  s t rong ly  a t  412 nm'  The in ten-

si ty of  th is colour,  determined spectrophotometr ical-

l y ,  i s  p ropor t iona l  to  the  amount  o f  LTE*  t racer  bound

to  the  we l l ,  wh ich  is  inverse ly  p ropor t iona l  to  the

amount of  f ree LTE' present in the wel l .  LTE* was

measured by  enzyme immunoassay  on  a l l  samples

accord ing  to  the  manufac turers '  ins t ruc t ions  and

expressed in  pg /mg c rea t in ine  (pg /mg) .

I  Stat ist ical  analysis:  Mean values * sd obtained

before and af ter  NPT for each var iable were compa-

red by t  test ,  and p<0.05 was assumed as the lowest

l im i t  fo r  the  s ta t i s t i ca l  s ign i f i cance.
L inear  regress ion  was ca lcu la ted  fo r  a l l  var iab les

cons idered.

I  Resul ts:  In 69 ASA-|ntolerant-asthmat ics,  FEVI did

not change signi f icant ly fo l lowing NPT (78.7 o/o pred'

t  5.1 sd in basel ine and 78.5 o/o pred. t  4.1 sd af ter

N P I  p  =  n s )  ( F l G . 1 ) e v e n  t h o u g h  i n  t h e  p r e s e n c e  o f  a

signi f icant decrease of  nasal  VOL. ( f rom 12.6 cm3 * 4-1

sd  in  base l ine  to6 .2  cm3 +  4 .6  sd  a f te r  NPI  P  =  0 .003)
(F lG.  2 ) ,  o f  a  subs tan t ia l  inc rease o f  Req ( f rom 0 .9

cmHrO/ l /m in  *  0 .1  ds  in  base l ine  to  2 '4  cmHrO/ l /m in  t

0.2 af ter  NPT, p =0.04),  and of  ur inary LTE+ excret ion
( f rom 333.0  p9 /mg t  161.7  in  bs ln  to  558.0  pg /mg !

171.6 90' ,  af ter  NPT with L-sA, p= 0.02) (FlG. 3).

On ly  in  5  sub jec ts  a  s ign i f i can t  b ronco-cons t r i c t ion

after the NPT also occurred: in these subjects,  mean

F ig .  2 :  Nasa l  Vo lume  ( cm ' )

Provocat ion Test  in  nasal  and in
*  p  = 0 .003 vs basel ine '
o  o  = 0 .002 vs basel in

be fo re  and  a f te r  Nasa l

b ronch ia l  responders .

1 4

1 2

1 0

I

6

) .

AIA nasal responders

r  AIA bronchia l

responders

VOL preì.,lPT VOL postl.JPT

164 Europeon Annols of Allergy ond Clinicol lmmunology - volume 39 - n' 5 - 2007



1 000

900

8 0 0

7 0 0

600

500

400

300

200

1 0 0

0 . I
pfe-NP'r

A IA nasa l  responders

r AIA bronchial
responders

I  T E ' LTE4 pos t -NPT

Fig. 3: LTE4 (pg/mg) before and after Nasal Provocation Test
in  nasa l  and in  b ronch ia l  responders .
*  p = 0.02 vs basel ine "  p < 0.001 vs basel ine 5 p =0.02 vs
LTE. post-NPT of nasal  responders.

FEV. ,  d ropped f rom 77.9  % pred .  t  3 .9  in  bs ln  to  46 .6
T"  p red .  t  4 .3  a f te r  NPT (p  <  0 .001)  (F lG.1) ;  Vo l .  f rom
13.9  cm3 x .  4 .7  sd  to  5 .6  cm3 t  2 .8  sd ,  p  <  0 .001 (F lG.2) ,
and Req f rom 1 .1  cmH2O/ l /m in  t  0 .2  in  bs ln  to  2 .5
cmHrO/l /min t  0.4 af ter  NPI p = 0.02. Sever i ty of  res-
piratory react ions proved related to the extent of  ur i -
nary LTE, response (412.0 pg/mg x.  102.8 in bsln,  978.0
pg/mg t  108.7  a f te r  NPI  p  <  0 .001 f rom base l ine ,  p  =
0.02 vs LTE* post-ASA of A|A-nasal  group) (FlG.3).
When compared to  the  cor respond ing  basa l  va lues ,
Req and VOL changes were  d isc r im inant  fo r  ASA in to -
l e r a n c e  a c c o r d i n g l y  t o  t h e  c r i t e r i a  d e s c r i b e d  b y
Milewski et al. (171.
The d iagnos t ic  va lue  o f  nasa l  changes fo l low ing  NPT
was fu r ther  emphas ized by  the  changes observed in
ur inary  LTEo ( f rom 333.0  pg /mg t  161.7  in  base l ine  up
to  558.0  pg /mg x  171.6  90  min .  fo l low ing  the  NPT wi th
L-ASA the nasal-responders,  p-  0.04, but f rom 412.0
pg/mg t  102.8  in  base l ine  up  to  978.0  pg /mg t  108.7
a f te r  NPT in  b ronch ia l  responders ,  p  <  0 .001 f rom
b a s e l i n e ) .
In  base l ine ,  u r inary  LTEo excre t ion  was s imi la r  in  bo th
groups  o f  sub jec ts  (p  -  ns) ,  so  conf i rm ing  tha t  the
ex ten t  o f  a i rway  invo lvement  i s  no t  p red ic tab le  by  the
basal  extent of  LTE. excret ion only.
N P T  p r o v e d  w e l l t o l e r a t e d  i n  t h e  w h o l e  p o p u l a t i o n :  n o
sys temic  o r  sk in  reac t ion  were  reg is te red ,  and the  f i ve
ep isodes  o f  b ronchospasm were  managed by  on ly
assumpt ion  o f  sa lbu tamol  (200 lg  +  200 ìg  a f te r  15
min)  in  two cases ;  by  admin is ta r t ion  o f  sa lbu tamol
p lus  p redn isone 25  mg per  os  in  2  cases ,  and o f  sa l -
bu tamol  p lus  be tametasone 4  mg ev  in  one case.

DrsGussroru
AIA deve lops  accord ing  to  a  c l in ica l  pa t te rn  charac te-
r ized by a sequence of  symptoms (3):  f i rst ly,  persis-
ten t  rh in i t i s ,  then as thma,  asp i r in  in to le rance,  and
f ina l l y  nasa l  po lypos is  appear .  A f te r  the  occur rence o f

Europeon Annols of Allergy ond Clinicol lmmunology - volume 39 - n" 5 - 2007 165

rh in i t i s ,  i t  i s  impor tan t  to  p rec ise  AIA because such a
par t i cu la r  as thma has  to  be  cons idered a  "d i f f i cu l t "
asthma which frequent ly requires systemic steroids
to control  symptoms.
At present. there is no in vitro test for identif ication of
asp i r in  in to le rance,  and the  d iagnos is  can be  on ly
conf i rmed by oral  (26) or by inhalat ion (27-28) aspir in
provocat ion test .  Both these procedures have several
l im i ts :  wh i le  the  ora l  tes t  can  somet imes prec ip i ta te  a
severe  as thmat ic  reac t ion ,  the  inha la t ion  o f  inc rea-
s ing  concent ra t ions  o f  Lys ine-asp i r in  (L -ASA)  so lu t ion
is  cons idered as  unsu i tab le  fo r  pa t ien ts  whose as th-
ma is  no t  in  c l in ica l  remiss ion  and whose FEV,  i s
lower  than 70  % o f  p red ic ted  va lue .
Actual ly,  NPT is regarded as the method of  choice for
assess ing  AIA in  asp i r in  in to le ran t  sub jec ts  by  means
of  an ter io r  rh inomanomet ry  (18) ,  o r  acous t ic  rh ino-
manomet ry  Q1-221,  o r  by  measur ing  peak  nasa l  insp i -
ratory f low (29).  In the Uni tes States a new diagnost ic
tes t  fo r  nasa l  cha l lenge us ing  a  d i lu te  so lu t ion  o f  ke to-
ro lac  has  recent ly  comple ted  d iagnos t ic  t r ia ls  (30) .
In the present study, NPT conf i rmed as a s imple and
rapid test  to perform, which proves highly safe for  d ia-
gnosing AIA; i t  should then represent the method of
choice to check the hypersensi t iv i ty to aspir in,  part icu-
lar ly when i t  is  character ised by upper airway symp-
toms only.  In part icular,  d i f ferent ly f rom the older and
more  usua l  d iagnos t ic  approach,  NPI  when based on
the assessment of  ASA-|nduced acoust ic rhinimano-
metr ical  changes, consented the absolute protect ion
of lung funct ion.  For these reasons, th is novel  proce-
dure  shou ld  be  used more  w ide ly  as  the  f i rs t - l ine  d ia -
gnost ic approach to the diagnosis of  hypersensi t iv i ty
to  asp i r in  a lso  in  pa t ien ts  w i th  ins tab i l i t y  o f  the  bron-
chial  t ree,  and when bronchial  or  oral  provocat ion test
wi th aspir in cannot be carr ied out for  safety reasons.
Several  observat ions are support ing the hypothesis
tha t  LTs  may med ia te  A IA (5 -10) ;  in  par t i cu la r  i t  has
been assessed a  mean four fo ld  inc rease in  u r inary
LTE. levels 3-to-6 hours fo l lowing aspir in ingest ion
(15) ,  and a f te r  inha la t ion  o f  L -ASA (18) .  Moreover ,  the
sever i ty of  respiratory react ions dur ing oral  ASA chal-
lenge was associated with the extent of  basal  ur inary
LTE*  express ion  (16) ,  thus  suggest ing  tha t  as thmat ics
wi th  asp i r in -sens i t i ve  resp i ra to ry  d isorders  a re  cha-
racter ised by a spectrum of react ions in which leuko-
t r ienes  seem to  p lay  a  c ruc ia l  pa thogenet ic  ro le .
Despi te these observat ions,  changes in ur inary LTE*
fol lowing nasal  provocat ion test  wi th ASA were never
previously invest igated in ASA-tolerant and ASA-into-
le ran t  as thmat ics .
Ur inary LTE, excret ion proves signi f icant ly enhanced
af te r  s imp le  nasa l  ins t i l l a t ion  o f  L -ASA,  thus  emphas i -
z ing  the  grea t  d iagnos t ic  va lue  o f  LTE '  measurements
even in  the  absence o f  sys temic  reac t ions .
Fur thermore ,  as  repor ted  in  p rev ious  s tud ies  (15-18) ,



a lso  the  basa l  h igh  excre t ion  o f  u r inary  LTEo was des-
cr ibed as a discr iminat ing feature between ASA-sen-
si t ive asthmat ics and non-sensi t ive controls.
Moreover ,  desp i te  age and lung func t ion  (FEV, ' ) ,  the
extent of  basal  LTEo ur inary excret ion seems clear ly
re la ted  to  basa l  (such as  pre-NPT)  nasa l  func t ion ,  in
par t i cu la r  to  nasa l  vo lume.  The c ruc ia l  ro le  o f  LTE '
produc t ion  (wh ich  is  a l ready  exa l ted  in  base l ine)  and
of  nasa l  s t ruc tu ra l  invo lvement  ( i .e  nasa l  hyper res-
pons iveness)  can be  regarded as  a  subs tan t ia l  con t r i -
bu t ion  to  the  ear ly  de f in i t ion  o f  the  b io log ica l  and
funct ional  pat tern of  ASA intolerance.
In  conc lus ion ,  da ta  o f  the  present  s tudy  fu r ther  sup-
port  the diagnost ic relevance of  basal  LTE* measure-
ments  and o f  nasa l  inves t iga t ion  in  pa t ien ts  suspec-
ted  o f  ASA in to le rance thus  emphas iz ing  the i r  in t r in -
s ic predisposi t ion to LTs-mediated react iv i ty to ASA.
NPT with L-ASA, when implemented with the acous-
t i c  r h i n o m a n o m e t r y  a n d  u r i n a r y  L T E 4  m e a s u r e s ,
conf i rms as  an  abso lu te ly  sa fe  and d isc r im inant  tes t
for  pat ients suspected of  ASA intolerance, and repre-
sents  a  su i tab le  d iagnos t ic  p rocedure  in  the  absence
of  mean ing fu l  b ronch ia l  obs t ruc t ion .  F ina l l y ,  the  seve-
r i ty of  respiratory react ions observed dur ing the nasal
cha l lenge proves  assoc ia ted  w i th  the  h ighes t  e leva-
t ion of  basal  LTE4 synthesis:  th is feature fur ther
ref lects a spectrum of respiratory t ract  react ions
where  LTs  can p lay  a  d isc r im ina t ing  ro le .
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