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Fortv-Jit 'e'patients x'it lt motlet'utclt 'severe perennial hront'hial usthmu x'ere chullengetl bt'

ingestion rl ': ucelrlsulicvlic acitl (ASA); 1u;o dyes (turtru:.ine, sunset yellow, urnurunth, untl
ponc'eau); 3 non-u:.o dves (ert'throsine, hril l iunt hlue, und indigrtin); sodiurn benilnte (l laB):

paruhvdroxt'bt,nilt it '  ucid (OHBA); buryluted hv-droxtanisole (BHA); und hutvlutetl

ht't lro.rytoluene (BHT1. A.fàll inJ'orced (\pirutorv vttlume in one secontl (FEVt) g,reater than

25%.f'rom buselinc was cortsittered positive. Seven putients x'ho guve un unequivttt 'ul histort'oJ'

uspirin intolerartct'tt 'er( not chullengetl v'ith ASA; un udditiornl l3 hutl positive open <'hallenges

to ASA, givirtg un uppur(tú irtL'it lenct' tf 'uspirin.scn.ril i l ir-r ' oÍ'20115. The presence rf'nasal

polyps, sllrr.ri lts, or the regulur use rfi ' t 'orticosteroitls, eithet'singlv or in t 'unhinulion, nas ttot

asso<'iuted n'ith un ittcreasetl inL'idence ofreactiorts tu ASA. SigniJi<'ant hron<'htx'onstriction to

open challenges v'ith ugt'nts other Íhun ASA v'tts less Ji'equent. Positive open challenges rc ull

substctnt'es e.t(epÍ usytirin v'ere.l 'ollorretl hy tlouble-hlind chullenges vt'hich w'ere positive in only

3 instunces: I euclt with t 'rythrosine, pon('euu, and NuBIOHBA. Our Jìndings conJirrn thot ASA

intolerunt'e is relutivelt '( 'omnron but suggest on the other huntl thuf reat't ions to dves and

preservutit 'es dr( un ttn(ommon ('ouse oJ'r' l inicullv signiJit 'unt bront'hoconstrit 't ion in moderately'

severe perenniul  usthmul i  t 's .

That the ingestion of small  amounts of acetyl-
sal icyl ic acid (ASA) can precipitate severe and some-
t imes l i fe-threatening bronchoconstr ict ion has long
been appreciated and is well  documented in the medi-

cal l i terature.t-n More recently, a number of ubiqui-

tous food and drug addit ives, primari ly used as color-
ants and preservatives, have also been incriminated
in the production of bronchoconstr ict ion, part icularly
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in individuals who react in a similar manner to
- - o

asprnn. "  ' '

This study was designed to determine the incidence
of dye- and preservative-induced bronchoconstriction
in a population with moderately severe bronchial
asthma. We studied perennial, nonallergic, or "in-

trinsic" asthmatics since in many series a higher inci-
dence of ASA intolerance has been reported in this
group than in allergic or "extrinsic" asthmatics.l0-ra
Most previous reports have shown a strong associa-
tion between ASA sensitivity and similar reactions to
dyes and preservatives.5-' '  r ' t There are, however,
also reports of patients with such sensitivit ies in the
absence of  ASA intolerance.16'  r7

MATERIALS AND METHODS
Patient selection

Forty-fìve patients with perennial asthma volunteered to
take part in this study. Patients were selected from asth-
matics t reated by the Al lergy- lmmunology Service of  Fi tz-

s imons Army Medical  Center on the basis of  perennial

Army Medical
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r . l 'hcczing of 'ntoderatc scvcr i îy  requir ing nraintenancc usc t t f

b ronchod i la to rs .  pa f t i cu la r l y  i f  t he  h i s to ry  sugges tcd  p re -

c ip i ta t i on  o f  whecz ing  by  asp i r i n  o r  l ood  con ta in ing  la rgc

anrounts of  color ing agents or  preservat ives.  Sixtcen t l f  the

sLrbjects r . r 'ere nrales ranging in age f rom l7 to 62' .9 were on

prcdnisonc ranging f rom -5 mg every other day to -10 rng

cvcry da1- l  2 of  these were also using inhaled beclonteth-

asonc.  Twenty-nine of  the subjects were t -cmale.  ranging

fronr l -5 to 62 years of  age;  15 were on prcdnisone. 7.-5 rng

c \c ry  o the rday  to  60  mg every  day :  3  werc  a l so  on  inha led

beclomcthasone. and another was on beclomethast tne alone.

Durat ion of  asthma var ied f rom 2 to 40 years.  Nasal  poly-

posis was documented in 8 of  16 males and l '1  of  29 t : -

ma lcs .  Rh in i t i s  was  p resen t  i n  9  o f  16  ma lcs  and  lU  o f  29

lèmalcs.  Al l  - t -5 subjects were on maintenance methylxan-

th inc bmnchodi lators:  2.6 were also taking adrenergic

a g o n r s t s .

Chal lenge schedules

The patients f ìrst underwent open chal lengc over sevcral

days and in variable order with the fol lowing drr.rgs and

addi t ives:  ( l )  ASA;  (2)  tar t raz ine (FD&C ye l low No.  -5) .
(3) thrce azo dye mix consist ing of amaranth (FD&C rcd

No. 2). ponceau (FD&C rc'd No. ;1). and sLrnset ycl low
(FD&C ye l low No.  6) ;  (4)  three non-azo dye rn ix  cons is t ing
o l 'br i l l iant  b luc  (FD&C b lue No.  I  ) .  c ry thros ine (FD&C rcd

No .  3 ) .  and  i nd igo t i n  (FD&C b lue  No .2 :  ( - 5 )  sod ium bcn -

zoatc  (NaB)  and parahvt i roxybenzoic  ac id  (OHBA):  (6)  bu-

ty  la tcd hydroryaniso le  (BHA) and buty la tcd h l 'd roxy ' to l t tcnc
(  B H T ) .

ASA.  sod iunt  bcnzoate.  OHBA,  BHA.  and BHT were

administered as white powders in clear gelat in capsules anc

could  nr l t  be r  rsuu l lv  t i i f  t 'e rent ia ted.  The dycs u  erc  reconst i -

tuted tnrnr powdered tbrm in dist i l led water, appropriate

doses rvere then administered in addit ive-free grape juice

concentrate. Although the patients could tel l  whether they

were receiving a l iquid (dye) or a powder (preservative or

ASA), the test doses were not further identi l ìed. making the

open chal lenges ef fect ively single-bl ind. Patients who

thought they might be ASA-intolerant did not know which

of the capsules contained ASA.
With the exception of ASA, al l  posit ive open chal lenges

were repeated under double-bl ind condit ions at a later date'

usually 2 weeks to I  month later. In the double-bl ind chal-

lenges, al l  agents were administered separately, not in

mixes as in the open tests, and only one agent was given

each day. An equal number of days of placebo chal lenges

with grape juice concentrate or lactose-f i l led gelat in cap-

sules were employed in the double-bl ind chal lenges. I f  more

than one dose per day of dye or preservative was given, then

the same number of doses were given on placebo days.

Doses used for the double-bl ind chal lenges were equal to or

greater than those which produced the posit ive chal lenge in

the open test ing. Whenever t-easible, p<lsit ive double-bl ind

challenges were repeated-on some occasions. three and

fbur t imes.
Schedules used forthe chal lenges are given in Table I '  At

the onset of the study. lower does of some of the agents

Bronchoconst r ic t ion and asp i r in ,  azo dyes,  and preservat ives 33

TABLE l .  Cha l lenge schedu le

Agent Sequential doses*

A S A t
BHA/BHT
NaB/OHBA

Tartrazine

Aztt tlves (Mi.r No. l)

Amaranth
Ponceau
Sunset yel low

Non-azo dves (Mix No. 2 )
Bri l l iant blue
Erythrosine
Indigotin

75 ,  150 ,  375  mg
125, 250 mg each
50, 100, 250 mg each
125, 250 mg each

2 . 5 , 5 ,  l 0  m g
5,  20 mg

2,  4 ,  l0  rng each
5, 20 mg each

5,  l0  mg each
5, 20 mg each

ASA, BHA, BHT unchanged. (See text for abbreviations.)
*First line is dosage for first 13 subjects; second line is dosage

for remainder of sublects.
t Patients with an unequivocal history of reaction to aspirin were

not challenged. Those with equivocal histories received smaller
init ial  doses of aspinn.

were used tor test ing as indicated by the f irst l ine for each

agent in Table L Afier the fìrst l3 patients, the doses were

increased as shown in the second dosage l ines. The dosage

scherJules fbr ASA, BHA, and BHT were not changed. The

order in which the agents were administered was varied

tiom patient to patient. Patients were instructed to avoid

foods with artificial coloring or preservatives for I to 2 days

prior to the chal lenge.
Init ial ly, the patients'  routine bronchodilator medication

was withheld fbllowing the bedtime dose. This practice,

however, was attended by a number of false-positive tests as

airway irritability increased due to waning drug effect.

Therefore, after the first I 2 subjects, patients were in-

structed to take their moming medication in the routine

manner, usually I to 2 hr before reporting to thè clinic.

Testing was usually completed, therefore' within 4 to 5

hr of ingestion of bronchodilator medication'

Pulmonary function testing

Forced vitalcapacity (FVC), forced expiratory volume in

one second (FEV'), and peak expiratory flow rate (PEFR)

were measured using a Jones Pulmonar Datamatic (Jones

Equipment Company, Oakbrook, I l l . ) .  Three determina-

tions were made at 5-min intervals prior to the challenge

to ensure a stable baseline; if the valtres were widely diver-

gent or showed a downward trend, the patient was not chal-

lenged that day. A decrease of 257o from baseline FEVt was

considered a positive challenge. Pulmonary function testing

was repeated at 20-min intervals following ingestion of

the test dose. I f  no signif icant change in FEVr occurred by I

hour, the next larger dose was given. A posit ive chal lenge

terminated testing fbr that day.
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TABLE l l .  Chal lenge resu l ts

Double-bl indOpen

Agent
(maximum dose) No. tested No. positive

No. open-Positive
tested No. positive

ASA (450 mg)
Tartrazine (20 mg)

Azo dyes (20 mg)

Non-azo dyes (20 mg)

NaB/OHBA (250 mg)

BHA/BHT (250 mg)

38
44
43
42
/ 1
+ - l

43

t a
l -')

1
A
I

3
2
0

7
4
2
2

;
I

I

I

See text for details and abbreviations'

TABLE l t l .  Cl in ical  features of  responders

and nonresponders

n o n e o f t h e s e T w a s t h e p o s i t i v e r e s p o n s e t o t a r t r a z i n e
confirmed on double-blind testing'

Of 43 tested to the azo dyes (Mix No'  l ) '  4 were

positive on open challenge. All four were retested

double-blind to the individual dyes and in only I pa-

tient was there a positive test' This patient underwent

double-blind challenge with ponceau twice and re-

acted on both occasions. With the non-azo dyes (Mix

No. 2).  3 ot ' -12 pat ients were posi t ive on open chal-

lenge. Only 2 were retested double-blind; of these' I

wai negative to all 3 dyes while the other was positive

to erythrosine. This patient had 3 positive double-

blind challenges to erythrosine over a period of 7

w e e k s . T w o y e a r s l a t e r , t h e d o u b l e - b l i n d c h a l l e n g e
was repeated once more, and this time it was negative'

Open challenges with the combination of sodium

benzoate and p-hydroxybenzoic acid were positive in

2oti 43 patients. When double-blinded, only I proved

positive. This patient was sensitive to both NaB and

OHBA. Two years later' the double-blind challenges

to NaB, OHBA, and placebo were repeated' and this

time the patient did not react' There were no positive

open challenges to the combination of BHA or BHT

in 43 subjects tested'
There was no overlap between the ASA-intolerant

group and those who reacted to the dyes and ben-

ioutér. None of the 3 who responded to double-blind

challenges with ponceau, erythrosine' or the ben-

zoates, nor the additional responder to the non-azo

dye mix in open challenge who did not undergo

double-blind challenge, had a positive ASA challenge

or an unequivocal history of ASA intolerance'

Responders and nonresponders to ASA' dyes' and

preservatives were compared (Table III)' Complete

information was available on 44 of the 45 subjects'

TheF isher tes tshowednosta t is t i ca l l ys ign i f i can td i f .
ferences between responders and nonresponders for

mean age, mean duration of asthma' sex' presence of

nasal pilyposis, sinusitis, or rhinit is' Steroid usage

was evaluated in terms of low' moderate' and high

Sex Responder* Nonresponder

Male
Female
Age
Duration of asthma

Steroid usage

Nasal polyposis
Sinusit is
Rhinit is

7
l 1
t t

40.4
1 0 . 5
l 0
l 3
t 0
t 6

9
t 2
3 9 . 5
1 5 . 3
t 0
9
5

l l

* l nc ludes20ASA-sens i t i ve ,3whoresponded todoub le -b l i ndcha l -

lenge with dyes and preservatives' and I positive to the non-azo

dye mix on open challenge and not double-blind challenge'

RESULTS
The results of the open and double-blind challenges

a r e s u m m a n z e d i n T a b l e l l . A S A c h a l l e n g e s w e r e
positive. resulting in a fall t>f 257c or greater in FEVt

in l3 of 38 subjects tested' Doses which produced the

positive challenges ranged from 30 mg (small dose

used because of a suspicious history) to 450 mg (pa-

tient negative at 150 mg)' Four subjects responded to

d o s e s  o f  7 5  m g , z t o  a  d o s e  o f  1 5 0  m g , 4 t o  3 7 5  m g '

andZto450mg.Sevenadd i t iona lpa t ien tshads t rong
unequivocal histories, that ASA' and often other

nonsteroidal anti-inflammatory agents, had repeatedly

caused bronchoconstriction and were therefore not

challenged to ASA. Another patient developed acute

urticaria following 375 mg of ASA, but her FEVr did

n o t d e c l i n e 2 5 T o f r o m b a s e l i n e . T h e i n c i d e n c e o f
ASA-induced bronchoconstriction in these selected

patients thus was possibly as high as 44Va' and total

^du"rr. reactions, 417c. None of the positive open

ASA challenges was repeated double-blind'

Bronchoconstriction following challenge with dyes

and preservatives was uncommon' Seven of the 44

p a t i e n t s t e s t e d w i t h t a r t r a z i n e h a d a s i g n i f i c a n t f a l l i n
pulmonary function on open challenge; however' in
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doses.  and therc  wcre no s ta t is t ica l ly  s ign i f ìcant  d i f -

fèrences between responders and nonresponders in

any categorv  o f  s tero id  dose.  Th is  lack o f  d iscr iminat -

ing c l in ica l  paranreters  was t rue whether  ASA re-

sponders  were cons idered separate ly  or  in  combina-

t ion wi th  the dye and preservat ive responders .

One pat icnt  mer i ts  fur ther  descr ip t ion.  Th is  sub ject

had pos i t ive  open chal lcngc-s  to  a l l  the dyes.  but  a

vary ing pat tern o f  pos i t ive  react ions to  dyes and

placebos on double-b l ind tes t ing.  Af ìer  extens ive re-

peat  tes t ing,  i t  became apparent  that  when he d id  not

take h is  maintenance bronchodi la tor  medicat ion on

the morn ing of  tes t ing.  he had pos i t ive  tes ts ;  and

when the medicat ion was taken.  the tests  were nega-

t ive. These false posit ive tests were thought to be due

to waning bronchodilator etfect perhaps aggravated

by the eftort of repeated forced expiratory maneuvers.

DISCUSSION

ln 1967, Chafèe and Sett ipane: '  repofted asthmatic

symptoms precipitated by tartrazine. FD&C red dye

No.  4  (both azo dyes) ,  and sodium benzoate in  an

aspi r in-sens i t ive  asthmat ic  woman.  In  1973,  Rosen-

thal and Zetterstroms reported posit ive chal lenges

wi th  ASA,  NaB,  OHBA,  and a number  o f  dyes used

to co lor  foods and medic ines.  A lso in  1973,  F isher-

man and Cohens reported that a group of patients with

asthma and rhinit is were sensit ive to the antioxidants

BHA and BHT.

In  th is  s tudy of  45 pat ients  wi th  bronchia l  as thma,

the incidence of bronchoconstr ict ion fol lowing aspir in

ingestion was 447c. While the posit ive response to

tar t raz ine on open chal lenge (s ing le-b l ind)  was 167o,

none proved pos i t ive  on double-b l ind tes t ing.  Double-

b l ind cha l lenge wi th  the o ther  azo dyes resu l ted in

on ly  one pos i t ive  tes t  w i th  ponceau for  an inc idence

of 2Vc. With the non-azo dyes there was a similar rate

of posit ive reactions of 2Vo with one posit ive

i louble-bl ind test to erythrosine ( i f  one includes the

pat ient  not  double-b l inded,  the poss ib le  inc idence

would r ise to  57c) .  NaB and OHBA were each pos i -

t ivc  on double-b l ind cha l lenge on ly  once and these
ucrc  in  the same pat ient ,  aga in  g iv ing an inc idence of

2%. There '  were no pos i t ive  cha l lenges wi th  e i ther

B H A  o r  B H T .
The incidence of adverse reaction to ASA in the

prescnt study is higher than any reported in the l i tera-

turc .  Th is  should  not  be taken as a  t rue inc idence of

asp i r in  scns i t iv i ty '  in  the genera l  popula t ion o f  as th-
matics. but rather as a ref lect ion of our effort to select

a  h igh-r isk  popula t ion to  s tudy.  A lso,  s ince i t  was not

the purpose to  s tudy asp i r in  in to lerance,  we chose not
to cmpkry double-bl ind confìrmation of apparent ad-
verse react ions to  asp i r in .  Thus.  the t rue inc idence of

Bronchocons t r i c t i on  and  asp i r i n ,  azo  dyes ,  and  p rese rva t i ves  35

aspi r in  sens i t iv i ty  in  th is  group may have been less

than the suggested 14%.

Consider ing the h igh inc idence of  ASA sens i t iv i ty

in  the group s tud ied,  the inc idence of  bronchocon-

s t r ic t ion fo l lowing ingest ion o f  benzoates and dyes is

much lower than would be expected from some re-

ports in the l i terature, however. the reported incidence

varies widely with dif fering cntena employed for a

pos i t ive  tes t  and whether  the s tudy was conducted

under  double-b l ind condi t ions.  Samter  and Beers  re-

ported an incidence of bronchoconstr ict ion with tar-

t raz ine of  67c in  222 ASA-sens i t ive  pat ients ,  but  none

in  40 non-ASA-sens i t ive  asthmat ics .6  Set t ipane and

Pudupakkaml" reported that tarlrazine produced a fal l

in FEVI of greater fhan 2OVo plus cl inical signs of

bronchoconstr ict ion in 9 % of 34 patients who had

developed asthma wi th  asp inn ingest ion. ts  Vedanthan

and co-workersrs f ì lund no instance of tartrazine sen-

s i t iv i ty  in  54 asthmat ic  ch i ldren l0  to  17 yr  o f  age,

but only 3 of their patients had had a signif icant fal l  in

pu lmonary funct ion fo l lowing ASA chal lenge. ls  De-

laney, re  on the other  hand,  encountered on ly  two mi ld

responses to tafrazine (fal ls in FEVt ot i  97o and lTVa)

in  35 asp i r in-sens i t ive  asthmat ics .

A higher incidence of tartrazine sensit ivi ty has been

reported in two studies from Scandinavia. Stenius and

Lemolal6 reported on adverse reactions to tartrazine in

l14 hospi ta l ized pat ients .  F i f ty  percent  o f  ASA-

sensit ive and 20Vo of non-ASA-sensit ive asthmatics

met their cr i ter ia for a posit ive reaction, which was a

2O% fal l  in peak f low rate. Rosenthal,tT employing

either the same 207o fall in PEFR, the development of

pronounced new symptoms, or the repeated documen-

tat ion of lesser reactions as cri teria for a posit ive test,

reported an incidence of tartrazine sensit ivi ty in 592

asthmatic patients of l77c in those sensit ive to ASA

and of l%a in those not ASA-sensit ive. The sàme au-

thor, studying the response to sodium benzoate in 531

asthmatic patients, reported posit ive reactions in l49o

of ASA-sensit ive and in l%o of non-ASA-sensit ive

patients. I t  should be noted, however, that in the stud-

ies by Stenius and Lemola and by Rosenthal there

were no true placebo chal lenges; a single placebo

dose at ihe beginning of the test session was invari-

ably fol lowed by active drug. Thus, any fal l  in pul-

monary function due to waning effect of bron-

chodilators or reflex bronchoconstriction due to the

effort of repeated forced expiratory maneuvers would

be interpreted in these studies as a drug effect.

Several factors could account for a lower incidence

of posit ive reactions in our study. Dose does not ap-

pear to be a factor, since the doses of tanrazine and

benzoic acid preservatives we employed were as high

as in any of the previously cited studies, and consid-
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erab ly  h igher  than in  some.r : '  Another  major  fac tor

causing cl i f ter ing rates of reactions is the cri teria fclr a

pos i t ive  react ion.  The FEV,  is  lcss var iab le  than the

peak  f l ow , r r i ' : 0  and  t hus  changes  i n  FEV t  o f  20Vc t : ' o r

257c as in our study represent much more signif ìcant

variat ions than the 2O7c change in peak f low em-

p loyed in  some other  s tud ies.  r6 '  r7  l t  has been repor ted

thut u refractory penod of up to 3 days rnay fol low a

pos i t ive  asp i r in  cha l lenge.2r  A l though a s imi lar  re-

fractory period has not been reported with reactions to

d y e s a n c l p r e s e r v a t i v e s . i t r e m a i n s a l i k e l y p o s s i b i l i t y .

Therefore.  our  pat icnts  were in  most  ins tances in-

structed to avoicl dyes and preservatives for I  to 2

days pr ior  to  cha l lenge.  and pos i t ive  open chal lenges

w e r e n o t r e p e a t e d u n d e r c l o u b l e - b l i n d c o n t r o l u n t i l 2

to  4  weeks la ter .

A n o t h e r p o s s i b l e c a u s e f o r v a r i a t i o n s i n c h a l l e n g e

results is that the reaction to dyes t lr  preservatives

might be masked by medication' I t  has been reported

that cromolyn sodium can block the bronchtlconstr ic-

tor  response to  ASA in  some pat ients '22 '  23 None of

our patients was on cronlolyn' I t  has been suggested

but not proved that preclnisone in doses greater than

l5  mg per  day may b lock the react ion to  asp i r in '  dyes '

unO f ràr . rvat ives. rT I f  indeed prostag lanc l ins  are in-

volved in these adverse reactions, the abi l i ty of cort i-

costeroids to block the generation of arachidonic acid,

the precursor of prostaglandins, would provide an

explanation for steroid inhibit ion of the adverse re-

sponse to  ASA.  However '  s ta t is t ica l  ana lys is  o f  our

data showed no dif-ference in the rate of adverse reac-

t ions between patients on large doses of steroids and

those on low doses or  no s tero ids '

A major dif- terence among the studies cited is the

hand l i ngo fme thy l xan th ineandbe taad rene rg i cb ron -

chodilator therapy the day of the chal lenge' In some

studies. these medications were omitted for 6 to 8

hr prior to chal lenge.to'  
17 [n another study' a rou-

t i n e d o s e o f t h e o p h y l l i n e w a s a d m i n i s t e r e d w i t h t h e

test  drug. rs  ln  our  s tudy,  we in i t ia l ly  w i thhe ld  bron-

chod i l a to r s fo l l ow ing theeven ingdose .We found th i s

practice resulted in several posit ive chal lenges with

both test substances and placebos' Therefore' in the

l a t t e r p a r r o f t h e s t u d y . w e r o u t i n e l y a d m i n i s t e r e d a l l

of the patients' bronchodilator medication at the

customary time. Challenges were begun I or 2 hr

later. Although i t  is possible that this routine admin-

istrat ion of bronchodilators could have masked a

minor degree of reactivi ty, we felt  that repeated posi-

t ive responses to placebo chal lenges would make the

results of the study uninterpretable. Bronchial la-

bi l i ty due to withholding medication may have con-

t n b u t e d t o s o m e o f t h e h i g h r a t e s o f d y e a n d p r e s e r v a -

t ive sens i t iv i ty  that  have been repor ted. r6 '  r7  Indeed,
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we suspect  that  some t l f  our  pos i t ive  open chal lenges

may have re f lec tec l  th is  same waning of  medicat ion '

Wi ih  our  double-b l ind cha l lenges '  on the other  hand '

usual ly  on ly  one c lose was employed '  so that  the tes t -

ing was general ly completed by 3 to 4 hr fol lowing

the morning bronchodilators'

An interesting observation was that 2 of our pa-

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

ies  when in i t ia l ly  tes ted were negat ive to  these same

agents when rechallengecl 2 yt later '  Other inves-

t igators have reported loss of known sensit ivi ty to

ASAI i  and have suggested that  sens i t iv i ty  to  asp i r in ,

dyes, ancl preservatives may vary with severity of the

unde r l y i ng  as thma .T '  r 7 '  2 r

Final ly, we include a comment on the demographic

data on our ASA responder and nonresponder pa-

t ients. There was no dif ference between those sensl-

t ive  to  ASA,  dyes '  and preservat ives and those wi th-

out sensit ivi ty in regard to any parameter'  including

r e q u i r e m e n t f o r c h r o n i c c o r t i c o s t e r o i d m e d i c a t i o n '

i n c i d e n c e o f n a s a l p o l y p s , a n d s i n u s i t i s ' T h i s l a c k o f

close correlat ion has been reported before'rt ì '  2; We

feel nasal polyps and sinusit is, requirement for cort i-

costeroids, and ASA intolerance are each associated

with severe asthma and therefore are epiphenomena

not necessari ly causal ly related to each other'  "Triad

asthma" is an attract ive but misleading term to de-

scribe those patients intolerant of ASA' many non-

steroidal anti- inf lammatory drugs, and occasional ly

dyes and Preservat ives '
In summary, this study, employing str ict double-

bl ind chal lenges to confirm posit ive open chal lenges,

suggests that cl inical ly important intolerance to dyes

unl- p..r.rvatives is uncommon in patients with

moderately severe perennial bronchial asthma' ASA

intolerance, in the same group, was quite common'

No patients in the study demonstrated a bronchocon-

str ictor reaction to BHA or BHT'
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