
Acute Asthmatic Bronchitis: A New Twist to an 
Old Problem 

In 1 9 8 6 ,  D r  Haro ld  Willinmson, Jr ,  \\.rote an editorial 
publislicd in Tht. Jouz,ua/ yf' Famil?, I-'z,actice entitled 
";icutc Bronchitis: A Homely  Prototype for P r i m a n  Care 
Kcsearcli,"l in \vhicli he a r g ~ i e d  tliat much o f  nrliat \ve 
knoxxr about  this coiiinion syndrome Iias collie froni tlic 
rcscarch efforts o f  Kunily pli!.sicians. Williamson dcfincd 
"homely" conditions as those c o m m o n  clinical syn- 
d romes  \v11icl1 we as practising psimarl. carc physicians 
encounter  ficcluently a n d  recognize as important  but 
which are hard t o  dcfinc and  elicit little interest from tlie 
nonprimary carc rcse'1rc1i community.  For example, pal- 
pitations, dyspepsia, and chest \ \ d l  pain are liomcl!~; veil- 
t r i c ~ ~ l a r  tachycarciia, ~ ~ l c c r s ,  and myocardial i ~ i f  J I C ~ I O I I  - - ' 31-e 
not .  Rroncliitis is horncly; pneumonia is n o t .  \Villiamson 
coilcludcd his editorial remarks \\,ith the suggestion that  
p r i m a n  case rescarcliers \xro~~ld d o  \\,ell t o  apply sound 
rcsearcli principles t o  important  "lionicly" diseases and  
thereby help establish a Itno\\~lcdge base for primary 

In  this issue o f  The Journal, L>r William J .  H ~ ~ e s t o i i ~  
pmvides clinically ~1scfi11 informativn derived from a n  o n -  
going study designed t o  compare the short- term ( 1 week) 
s!imptomatic cfltcts o f  iiilialed broncliodilatoi-, c~-ytliro- 
mycin, or placebo in paticnts \\.it11 bronchitis. I11 liis article 
entitled ",4lb~1tcrol L)elivcrcd by Metered-l)osc Inlialer 
t o  Treat  Acute B~oncl i i t i s , "~  Hues ton  presents results 
suggesting that  inlialcci bronchodil ,~tor  therapy for acute 
bronchitis may be superior t o  placeho in ( 1 )  reduc i~ ig  
coughing after 1 \\rccli, and ( 2 )  enhancing tlie probability 
o f  r c t ~ i r n  t o  \vork after 4 da!rs. These endpoints  are cliiii- 
cally relevant and important t o  patients. In  a s ~ ~ b g r o u p  
analysis of  paticnts \vith and  \vithout abnormalities noted 
011 initial lung  examination \vlio \verc treated with inhaled 
albuterol, H u e s t o ~ l  founci no  difkrenccs in tlie pcrcent- 
agcs o f  paticnts \\llio were cough-i lee in 7 days, a l t h o u g l ~  
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liis study did n o t  pro\icle data 011 \vhether ditferences in 
initial p ~ ~ l m o n a r y  f i~nc t ion  \vcrc associated \\.it11 o u t -  
comes. This  negative finding contr'lsts \\,it11 p r c \ i o ~ ~ s  \\.orli 
suggesting tha t  clinically beneficial effects o f  broncliocii- 
lator t rcatmcnt  can bc  predicted on  tlie basis o f  initial 
physical findings o r  objective mc~lsures  of  pulmonary 
f i~i ict ion,  o r  both..3." 

L!si~~g serial spiroil~ctry in a p r o s p ~ c t i \ ~ e  st~iciy, \Vil- 
lianison3 has provided morc clear-cut c \ idcnce for txvo 
s ~ ~ b g r o u p s o f  patients \vith acute bronchitis: a "normal" 
g r o ~ ~ p  lia\~ing initial FEV, (as percent prcdicted) o f  
greater than 8 0 %  and  an "abnormal" g r o ~ ~ p  \\.it11 FEV, o f  
8 0 %  o r  Icss. Dur ing  tlie course o f  Williamson's oL7scn.a- 
tional study, FEI', and  pcak expiratory flo\v rates re- 
t~irneci t o  normal in bo th  g r o ~ ~ p s  by 5 \\reelis post-illness, 
a l though iiiiciflo\v rate ( F E F  25% t o  75%) remained dc-  
pressed in the abnormal group.  'The abnormal patient 
g roup  (lo\v FEVI) reported significantly morc  days off 
fioni \vorli than did the  group  \\.it11 normal FE\', (2.3 
days 11s 0.3, 1'<.04). Mclbye e t  a14 pel-formed a random- 
ized s tudy co~i ipar ing  the symptomatic cffcct o f  inhaled 
fenoterol t o  placebo in paticnts \\,it11 acute bronchitis and 
f o ~ ~ n d  niarlicd sy1iiptc~)rnatic impro \~emcnt  by the  second 
day of fenotcrol t reatment  in tlie subgroup o f  patients 
w h o  had either \\~Iieezes, bronchial hypcrrcsponsi\.e~~css, 
o r  an FEV, <SO%, o f  predicted a t  randomization. Talien 
together, the  studies o f  \liilliaiiison;' Melbyc et  al,-L and 
Hucs ton2  suggest tliat inhaled bronc1iodil:ltor therapy 
may offcr short- term symptom,~tic  benefit i l l  a specific 
subgroup o f  patients suKering the ill effects o f  acute broil- 
cliitis, but  sc\:eral questions senlain u~lanswered.  

Hobv do  nrc identiti, broncliitis in o u r  practices? O n c e  
\vc decide \vho has bronchitis, ho\\, can determine 
\vhich patients arc lilicly t o  benefit from a bl-oncliodilator? 
H o w  colnmon is the  type of bronchitis for \\~liicli bron- 
cliodilator therapy may be lielpfi~l? Arc there any long- 
term consequences t o  acute bronchitis tliat also merit o u r  
at tent ion? Answcrs t o  these questions raised by H ~ ~ e s t o n ' s  
s tudy \\,ill help guide the practical application o f  tllcse 
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research f ndings. Further, consideration of these issues 
may also ha\.e important ramifications for the mandge- 
ment of chronic astlima. 

As noted by Hueston, the definition of bronchitis is 
ambiguous. His study and ~ t l i e r s ~ . ~  have included pro- 
ductive cough in the inclusion criteria for bronchitis, but 
the criterion ofproduction is admittedly arbitrary? as it is 
not associated \\rith all hronchitis diagnosed in the com- 
munity." have doubts about tlie utility of insisting o n  the 
presence of producti\.c cough to  diagnose bronchitis. 
Should we accept any report of coughing up anything, 
anytinic? hlust we insist on  production in a sputum cup in 
the oliice to make the diagnosis? ("Gee, doc, I could havc 
a minute ago but now I can't"). O r  may one confidently 
diagnose bronchitis in a patient with other s!$stemic signs 
and symptoms of infection (fever, cough and ;I negative 
clicst radiograph, for example) but without production? 
Ha\zing pcrforined studies on  patients with acute c o ~ ~ g l ~  
considered t o  be infectious in nature, I concludc that 
jrerifiablc production of s p u t ~ ~ i i  is the esception, not the 
rule. ( I  would make the same statement about coniniuni- 
ty-acquired pneumonia, but that is another subject.) In 
my experience, nonasthmatic adults with acute \vlieezing 
illness, who also have objective evidence of  reversible air- 
way obstruction, often fail t o  produce sputum. Esclusion 
of patients witho~rt  sputum production may affect the 
proportion ofpatients likely to  benefit fro111 inhaled bron- 
chodilator in research studies that include only patients 
with productive cough. 

Can we as practitioners prcdict which patients with 
hronchitis \ \ r i l l  benefit from a bronchodilator? My clinical 
experience, supported by the studies cited above, suggests 
that a combination of carefll histor)!-taking, auscultation, 
and an in-office administration of inhaled hronchodilator, 
preferably but not necessarily accompanied by an objec- 
ti\.c test of ainvay fi~nction, may be hclpf~ll in selecting 
appropriate patients. Symptoms most likely to  indicate 
bronchospasm in acute bronchitis Jre prohably the same 
as those indicatijre of bronchospasm in chronic asthma: 
\vheezing, shortness of breath, chest tightness or  tight 
cough that particularly occurs at night or  is triggered by 
exercise or  cold air. These symptoms should be carefull!, 
sought hy the physician. Auscultation ofdi f f~~se  wheezing, 
a prolonged espiratory phase, or  both suggest, but d o  not 
prove, thc csistcrlce of  reversible ainwy obstruction. 
I,ilie\\.isc, ~uscultatorv changes after bronchodilator are - 
not always a reliable indicator of effectiveness but may be 
helpful. It is my practice at the time of the index visit for 
bronchitis t o  administer tkvo puff?$ of albuterol using a 
metered-dose inhaler ( M D I )  \vith a spacer tie\ ice to  pa- 
tients \\.it11 acute bronchitis in \vliom there is clinical e v -  
dcnce of bronchospasm. I offer a prescription for M D I  
albuterol to  patients reporting suhjcctivc improvement. 

As an adjunct to ongoing research, I also use computer- 
ized spironietry in this evaluation, but measurement of 
p a k  flow rates or simply clinical evaluation niay be 
e c l ~ d l y  helpful. The validity of patient self-report of both 
a c ~ t e ~ , ~  and chronicx changes in respiratory status have 
been documented, supporting the impression that my 
patients' self-assessment of improvement after bro~lclio- 
dilator almost al\\ ays accurately reflects objective changes 
in p u l m o n a ~ ~  f i~nct io~l .  (This obscnration may not be 
generalizable to all paticnt populations.) Therefore, rcli- 
ance on paticnt sclf-assessment in practices without access 
t o  objccti\,c nleasurements of pulmonary function may he 
a vi;ible alternati\.e, as suggested by Hueston's prelimi- 
nary obsenrations2 and other 

Tlic issue of availability and interpretation of pulmo- 
nary function testing in tlie primary care setting merits 
discussion. I agree with Baracli" that every ~ff ice  should 
have a peali flow meter to  assess the need for hospitaliza- 
tion in acute exacerbations of asthma, and there is evi- 
dence that many primary care offices also have spirorneters 
available.l(l The necessity for peak flow meters or  spironi- 
etry in any office likely t o  encounter asthmatic emergen- 
cies allo\vs their use in the assessment of inhaled broil- 
chodilator response in acute bronchitis, as long as costs 
can be moderated. It is important t o  note that the mag- 
nitude of reversible ainvay obstruction necessary to  pre- 
dict benefit from bronchodilator treatment in hronchitis 
patients is less than the amount currently required for the 
diagnosis of asthma. American Thoracic Society (ATS) 
cr i ter i~  fhr a significant bronchodilator response include 
an in~provunant  in FEV, of 12% or  more, with an abso- 
lute improvement of 200 m L  or greater, \\hereas the 
American College of Chest Plipsicians (ACCP) insists on  
a change of between 15% and 25%.11 

The ATS and the ACCP criteria are not homely in 
that they miss many patients with milder degrees of clin- 
ically significant reversible airway obstruction. The upper 
95th percentile for response to inhaled bronchodilator in 
asymptomatic nonsmokers was 9% in a large population- 
based study.12 A hronchodilator response of 9% or more 
was also predictijre of sytilptomatic improvement after 
bronchodilator treatment in acute b ronc l i i t i~ .~  One au- 
thoriwl3 states that relative changes are inappropriate and 
suggests that absolute changes of 190 niL, for FEV, and 
6 0  L per minute for peali flow rate represent significant 
rc\.crsibility. For offices unable to  measure FEV,, it will be 
important to  determine jvhat amount of reversibility, as 
ttieasured by peak flow meter in absolute or  re1ath.e terms, 
is associated with symptomatic improvement hllo\ving 
bronchodilator treatment in acute bronchitis. Such stud- 
ies seem ideally suited t o  collaborative prirn.11-y care re- 
search. Incidentally, many rcscarch studies employing a 
single posttreatment value measure pulmonary fi~nction 
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2 0  minutes after bronchodilator administrxion. T o  ob- 
t i n  rncani~igfiil results in the busy clinic setting, h o \ ~ ~ v e r ,  
it is often sufficient t o  wait only 5 or 10  minutes t o  doc- 
ument a response meeting o r  exceeding chosen criteria 
for reversibility. 

Given that \vc may be '~blc t o  identifir patients ~v i th  
acute bronchitis liliel\. to  benefit from a prescription for an 
inhaled bronchodilator, is it worth our  time and ctfort? 
H o w  often will Lve find such patients? The answer is that 
at least 15% to  3 0 %  of primary carc patients \\,ith bronclii- 
tis have associated clinical o r  spiromctric evidence o f  re- 
versible ainvay oL>~t ruc t ion . "~~-~6  Exceptions arc ,I com- 
munity-based study,j \vhich found that wheczi~ig was 
noted by 62%) of patients but  heard o n  auscultation in 
only 31%, and Hueston's current study, in ~ ~ ~ I i i c l i  41% of 
patients \\~licczed o n  initial examination. 'This high fre- 
quency suggests that it is \\~orth\\~Iiile t o  idcntifir and treat 
the subgroup of bronchitis patients likely t o  benefit from 
bronchodilator therapy. The high frequency of this type 
of bronchitis is also one justification for naming the con- 
dition. 

Adult acute asthmatic 01ponchiti.r is a term which, like 
the early Homeric epics, appears t o  have had a long and 
well-recognized verbal tradition in tlie primary care corn- 
munity but is not  yet written down, in the sense that I 
have been unable t o  find a textbook of pulmonology in 
which adult acute asth~natic bronchitis is defined o r  ac- 
lino\vledged t o  exist. A provisio~ial definition of asthmatic 
bronchitis includes the presence of symptoms, signs and 
objective evidence of acutely revcrsihle clir\~iay obstruction 
(bronchospasm) in an adult nit11 acutc i~ifectious bron- 
chitis \vho does not  have a history of adult asthma. The 
term flclfte asthmatic bi~onc/~iti.r (AAB) must be carefidly 
distinguislied from chronic asthmatic 01~orzchiti.r (CAB),  
which refers t o  a different clinical entity. CAB refers t o  
patients for \vhoiii the diagnoses ofchronic bronchitis and 
asthma coexist, o r  are difficult t o  distinguisl1.~7 An addi- 
tional criterion for chronic bronchitis is that a patient 
must produce sputuni for at least 3 months of the year for 
2 consecutive years, making this condition, compared 
with AAB, rare in my experience as a prirn'lry care clini- 
cian. The  striking inverse relationship betu.een the fre- 
quencies of AAB and CAB in pri11ia1-y care and their doc- 
umentation in textbooks ofpulmonology underscores the 
need for prirn'1t-y care physicians t o  continue t o  "establish 
a Iino\vledge base for primary care," as advocated by Wil- 
liamson' and as exemplified by the worli of Hueston2 in 
this issue of The Jour-nnl. 

Apart from the immediate benefits of  appropriate 
sympton~atic treatment, are there any long-term conse- 
quences t o  acute bronchitis that also merit our  attention? 
There arc associatio~~s between acute bronchit~s and 
as th~na that may be etiologically important. Wljt.rr;>l Dron- 

cl~it is]~ refers to  episodes of \\,licczing during acute bron- 
chitis. This definition has been applied mainly to  children 
in \vhom associations bet\vccn vir,~l infections,l%cxcer- 
bations of asthmaZ0 and an atopic d i s p o s i t i o ~ l ~ ~  have been 
~vcll documented. Some children with \vhcczy bronchitis, 
Iio~\~cvcr, d o  not  have chronic asthma, and it Iias been 
suggested that acutc bronchitis in adults ma!. be tlie clin- 
ical analog of this type of cliildhood ~vheez!. bronchitis." 
Relationships bet~ireen acute bronchitis and the subsc- 
quent dcvclopnicnt of  chronic asthma have been less ex- 
tensively documented in adults than in children but ap- 
pear t o  exist. For example, Hallett and JacobsZ2 rcported 
that tnro thirds of patients with recurrelit acute bronchitis 
referred t o  an allergy clinic actually had asthma, and Wil- 
l iamsonlVound that, of  a group of relatively unselected 
primary carc adult outpatients n i th  acutc bronchitis, 16% 
\vere di,lgnosed with asthma in the 5 years subsequent t o  
their bronchitis episode, compared with 1.7% of a control 
group (P= .01) .  Although it is possible that previous ep- 
isodes diagnosed as bronchitis in these reports could sim- 
ply have been misdiagnosed asthma, clinical evidence s~ rg -  
gcsts otl1envise,3 raising the possibility of  an etiologic linli 
bct~rrccn infectious bronchitis and subsequent asthma. 

Not onl! may a general etiologic association exist 
between infectious bronchitis and subsequent chronic 
asthma, recent evidence has suggcsted tli'lt a specific rcs- 
piratory p'lthogcn may play an important role in the de- 
velopment of asthnia from b r o ~ i c h i t i s . ' ~ , ~ , ~ - ~ ~  While ex- 
ploring the prevalence of acutc Chlamydia pneuw~orliae 
infection as a cause for acute bronchitis and pneumonia, 
my collcagucs Ruth Dodge and l<j~urili Golubjatnikov and 
I made the scre~ldipitous discovery of extremely strong 
serologic associations bet\\.een antibody suggesting 
chronic Cprzeumonint infection and ~vl~eezing,  asthmatic 
bronchitis, and adult-onset asthma.14 Our  original report 
also included the observation that adult-onset asthnia of- 
ten developed aftcr one  o r  more episodes of acute asth- 
matic bronchitis, c ~ ~ n d  we rcported a few patients in ~vliom 
appropriate 'lntichlamydial antimicrobial therapy succcss- 
fully eradicatccl o r  ameliorated established asthma.I4 
Prospective studies have subsequently confirmed tlicsc 
C pneumoniae serologic associations in adult acute 
asthmatic bronchitis and pulmonary function-confirnied 
a s t l i ~ ~ ~ a , ~ ~  the development of 'lstlirna from asthmatic 
b r o n c l i i t i ~ , ~ ~  and the positive therapeutic effects of  anti- 
clilamydial antimicrobial This may be one rea 
son for the popularity of erythromycin among clinicians i l l  

the community who treat bronchitis. Although additio~i~ll 
confirmatory cvide~ice is beginning t o  accuniulate from ,I 
variety of sourccs,2\a Cpneumoniae-asthma etiologic as- 
sociation must be rcgxdcd as unproven at this time 
largely because of the dificulty in isolating the organism 
t o  prove Icoch's postulates, and tlic lack of an 
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animal model in \\.hich to  study 13,1thophysiologic mech- 
anisms. 

The <:pr~euv&oniae-astll~na association i n ~ ~ s t  be kept 
in mind \vhen intcrprcting the reported lack o f  effect at 1 
iveeli of cnitl~rom!lcin therapy in ameliorating bronchitis 
symptoms, as reported in Hucston's stud!..2 It is likely 
that most paticnts \vith acutc bronchitis hn\,c \viral rather 
than bacterial infections, and a review of'the current lit- 
erature does not  support antibiotic treatment for al l  acutc 
broncl l i t i~ .2~ Studies upon n.hic11 this conclusion is based 
did not investigate wllcthcr identifi,tblc subtypes o f  acutc 
bronchitis [night lla\re differential responses t o  antimicro- 
bial therapy. In  this regard a recent study isolated Cpnezt- 
m o u i a ~  in 1 6  (26%) of 6 2  acutc bronchitis patients, rn'lny 
of \\:horn had asthmatic When ;lsscsscd 6 
\\.eelis aftcr treatment, all but 2 patients \\;ere cured ( 1  3 
pltients) o r  impi-ovcd ( 1 pxient )  aftcr rccci\ing azithro- 
tnycin, 1500 ing o\.cr 5 days. A further interesting finding 
in this study was that 9 (56%) patients remained culture 
positive after therapy dcspite clinical improve~uent and 
that at least t\\.o of  these paticnts went o n  t o  develop 
aciult-onset asthma in the e n s ~ ~ i n g  months. For rcfcrcncc, 
the pre\,.~lence of Cpneztmoniae in unsclected acute bron- 
chitis is 5% o r  less.31 

It is now ivell established that asthma is related to  
T-cell-mediated bronchial infl,lmmation, \vhich may re- 
solve only very slo\\rl!. after removal of  the original anti- 
genic triggers that initiated the inflummator!. 
Applying this concept t o  acute asthmatic bronchitis, if 
bacteria susceptible t o  cnt l~romycin  \\-ere causing an in- 
f lammaton reaction , ~ n d  bronchospasm, it is ~~nlilicly that 
improvanci~t  \\rould occur within 7 days, since it should 
take weelis o r  cvcn months for the inflammatory reaction 
caused hy a bacterial antigen to subside after "antigen 
rcmoval" by effective antimicrobial treatment. It is nota- 
ble that resolution of asthma did not occur until 6 t o  8 
\\.eelis aftcr initiation of antimicrobial therapy in cases of 

and culture-confirmed cl~lainycli~~l ,~sthma 
(Hahn  DL, unpublislled data, 1993). These consider- 
ations suggest that longer term outcomes are to  be pre- 
ferred over short-term results in future randomized con- 
trolled trials of  antimicrohial therapy for acutc bronchitis. 

Most physicians administer antibiotics t o  patients 
\vith dcute bronchitis despite lack of evidence of efectivc- 
ncss fi-vm controlled trials.29 Preliminary results support 
the use of  prolonged courses of antichlamydial antimicro- 
bial therapy in some cases of adult-onset a s t l ~ r n a . ' ~ ' ~ ~ ~ ~ ~ ~  
Should \ve prescribe antibiotics for adult-onset asthmatics 
\\.llo arc C: pr~ez~vnoriine serorcactive or, \\~hcn scrologic 
results arc unavailable, for those \\it11 ;I history of previous 
episodes ofacute asthmatic bronchitis? There are as yet no  
controlled studies t o  help ans\ver this cluestion. My clin- 
ical experience suggests that about one h ~ l f  of  such pa- 

tients \\r i l l  respond, some dramatically, t o  appropriately 
long courses of anticlllamyclial therapy. My esperience 
involves the ,~dministration of dosycyclinc, 100 mg twice 
dail!., and clzithromycin, 1000 m g  once weelily (a  single 
1 -g ~ ) r .~ l  dose of azitl~romycin is effective hi- unco~npli-  
catcd urethritis and cervicitis caused by C tr.nchovnatis, a 
closely related organism). O n  the basis of  in vitro scnsi- 
tivitics, claritl~rom!.ci~~, 500 nlg t\vicc daily, III,~)' also L x  
efective. I avoid the use oftraditional cnthrom!rcin prep- 
,~r.ltions in chronic therapy because of the lilielil~ood of 
acl\.erse gastrointestinal effects and the difficulty in main- 
taining continuous intraccllular ch la rnyd~~~c idd  Icvcls nit11 
these short half-life preparations. 

The  specific ,111tibiotic may not he as important as the 
du?,atiorl if the~pnps. 111 illy expel-iencc, a n < i n i ~ r l ~ ~ w  of.? 
weeks of'oontinztozts thcmp? is ncccssaqr t o  ameliorate o r  
cradicClte symptoms and spirometric signs of early chronic 
asthnla in some paticnts. Six 1i1t.elrs of' thcmpy has often 
bccn required in establishcd asthma, and I have obtained 
positii~e results only aftcr 2 to 3 ~ ~ o n t h s  (fcontin~~ozts ther- 
apy in a fkw patients \\lit11 advanced severe asthma and 
chronic obstructive pulmonary discasc. Medic,~tion ad- 
herence has been crcellent in this highly motivdted pa- 
tient group, and side ctfccts have been equi\~alcnt to  those 
of standard dosing. I 11a\:c yet to  cnco~inter  a patient ~vi th  
adult-onsct asthma who did not appreciate the advanta~cs  
of possible curative therapy as opposed t o  lifelong pallia- 
tion u i th  i1111nlcd steroids. Clearly, llo\vc\~cr, the danger of 
pi-omiscuous overuse accompanies any recornmcnci'~tion 
for c~npiric antibiotic trcatincnt hased solely o n  llncon- 
trolled clinical obsen,'~tions. Proper subject se lcc t io~~,  op- 
timal dosing, fsc~lucncy of success anci risli of relapse re- 
main topics for f i~ turc  researcl~, preferably in the setting of 
blinded, randomized controlled trials. T o  paraphrase Wil- 
liainson,l asthmatic bronchitis is hornel!,, asthma is not. 
I11 regard t o  the entire spectrum of reClctive ainvay dis- 
eases, wc as prima? care physicians In'I!. no\\, have the 
opkx)rtunit!i both t o  o f i r  impro\~cd symptomatic relief to  
bronchitis sufcrcrs by the judicious prcscriptio~~ of in- 
haled bronchodilators, a11J to  malic ~najor  contributions 
t o  the understandin#, tre,ltmeilt, and perhaps e\,en pre- 
\.ention of adult asthma by ,~ppl!ling our  dcvcloping re- 
s c ~ r c h  skills to  the study of this inlportant discasc \vhose 
ct~ology remains largely a n ~ y s t e r ! ~ . ~ ~  
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