
Infectious Asthma: A Reemerging Clinical Entity? 

Rack~~i-o2t~ld. In the primal?. care setting, patients often 
report that their asthma began after a11 acute respirato~?. 
infection such as bronchitis, pneumonia, or  an influen- 
z,l-like illness ("infectio~is asthma"). Preceding rcspii-a- 
tot?. illnesses such as brsnchitis and pneumonia arc also 
epidemiologic correlates of  asthma in both children and 
adults. These associations suggest the possibilit!, that re- 
spirator!. infection is in\rol\ui in the initiation of asthma 
in addition to  the already aclino\\.ledged 1.01~ of infcc- 
tion in asthma e ~ ~ ~ c e r b a t i o n s .  The  p~lrpvse of this study 
\\,as t o  iii\.cstigate \\.hetller a history of infectious asthma 
influc~lccd clinical and pulmonar!. f~inction characteris- 
tics o f p a t i c ~ ~ t s  \\,it11 chronic asthma. 

M~.t/~cjds. Conducted in a co~nrnunit!~-based primary c x c  
pr.lctice, this is a clinical dcscripti\,e study of 92 middle- 
class p'ltients \\;lie had a m e a l  aSc of 37.7 years (stan- 
dard dc~riation 15.4  years), a clinical diagnosis of  
chronic asthma, a1i~1 baselille pulniona~?. function test 
results a\railablc for ,ulal!)sis. 

p~ -~ - 

Results. There \vas sufficient histol-\. a\.ailablc to classif\, 
usthnla as infectious in 41  (45%) of 92 patients. Patients 
\\.it11 infectious asthma reported a much short tr  dura- 
tion of asthma s!~iiiptoms than did patients \\.it11 atopic, 
occupational, and exercise-iniluccd asthma (5.6 1,s 13.3 
!,ears, P=.001). hle\'ertheless, patients \\,it11 infectious 
asthma had significantl~~ \\.orsc percentages of predicted 
FEI', und FEF,,,%-,,,, both before ~ lnd  after broncliodi- 

<:onclz~sions. Infectious asthma \\,as common in tllis pri- 
mary care setting. Compared \\.ith patients \\,it11 other 
,lsthma syndromcs, those \\.it11 infectious asthm;l had 
\\.orse pu11iiona1-y fiinction despite a shorter duration of 
s!~~nptomatic disease. Further s t ~ ~ d i e s  of the cause and 
prognosis of  this cliilical entity ,Ire \varranted. 

ICq 11~01~ds. Asthnla, bro~lch~tis, p ~ i e u ~ i i o ~ l i ~ ,  p~i l~i io i ian  
hinction testlng; respiratory Rlnction tests. 
( J Fntrr P7,nct 1995; 41:153-157) 
-- 

Asthma, an important cause of respiratory morbidity dnd 
nlortalit!., is an i n f l a i n m a t o ~ ~  condition of the air~vays 
\\.hose underlying ctiology is not complctel!~ understood. 
Recognition of the significance of inflammatioi~ ill asthma 
has led to  reco~iinicndatio~is for more \videspread use of 
anti-inflalnmatory t l~crap!~.~  I t  is importai~t  to aclino\\.l- 
edge, l~o\vever, that current astllmn therapies a]-c palli,l- 
ti\.e, not  curati\.c. Rcscarch into ne\v possible underlying 
causes for asthlna arc therefore \\~arranted. 

Earlier in this centuqr, man!. clinicialls belie~red that 
rcspiraton. infection played a signific,uit role in asthma 
ctiolog!..' W e c e n t  cliilical st~idics have also suggested 
that bronchitis and pneumonia arc associ,~ted \vitli subse- 
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quent ast111na.~-Wesults of cross-sectional') l 2  and pro- 
specti\.el3,l-l epidemiologic studies ha\re found that pre- 
ceding respiratory illncsscs, including bronchitis, clironic 
bronchitis, and pneumonia, are associated \\,it11 s u b s -  
quent asthma in hot11 c I ~ i l d r e n ~ ~ ~ ~ - ~ - l  and  adult^."^^^' 
S m i t l ~ l ~  has rcccntl!. proposed a \,irnl h!.pothcsis tbr tlie 
onset of  allergic discc~scs and as thn~a.  B ~ i s s c , ~ ~ ~  '"~rdin 
e t  aI,lS and Shcth a n d  R ~ ~ s s e ~ ~ )  lln\.e re\ic\\rcd potenti,ll 
mechanisms \vhcrcb!, infection ma!, esaccrbatc and pos- 
sibl!. e\,en initiate ast l~ma. It has f ~ ~ r t l i e r  been s~iggcstcd 
that tlie ddult acute asthmatic bronchitis s!~ndrome ma!, 
be a risk f ~ c t o r  for the subscqucnt development of 
a s t l ~ m a . ~  

Discovery of bacterial etiologies for some disedses of 
prwiously unkno\\,n origin (for esample, H~.licobactcrp?- 
Lori in peptic ~ilccr disease) ha1.e led to  greater ~lcccpt~unce 
of the concept that infection might be i~n.ol\.cd in the 
etiolog!, of  other chronic inflarnmator!, conditions o f ~ l n -  
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lcno\\~ii cause." Acute respir,ltor\ infcct iol~ is ackno\\,l- 
edged as '1 c o m m o n  cairsc for asthma e s c ~ c c r h a t i o ~ ~ s ,  hu t  
thcrc is less e\.idence that  infection is the  izritilrtilg c\.ent 
for astlun,~. Since t h e  ctiolog! for asthma r c m u i ~ ~ s  un-  
lkno\\x, it is reasonable t o  ask \\.lietlier f i~r t l ier  clinical 
definition o f  infectious asthma (reflecting infection ;~sso- 
ci'lted \\.it11 the  ilritintion of,lsthrn,l rather tli'ln solel!, \\.it11 
later esacerbat io~ls)  \\.ill  ,~ci\,,lncc o u r  understanding o f t h e  
undcrl!~ing caLlse ancl optimcll m,lnagcmciit oftliis dise.lsc. 
This rcport clescrihes clinic.ll ant1 spiromctric finclings in '1 
consccuti\.c scrics o f  9 2  primar!. care outp,iticnts \\,it11 a 
cliagnosis o fchron ic  '~sthma \ \~I io had pi~lrnon,i~-\,  f i~nc t ion  
tests recorclccl, ancl compares the  clinical ,~nct spiromctric 
findings in plticnts \\'it11 chronic ,lstlim.l classiticct '1s in-  
fcctioits ,lnd n o n i n f c c t i o ~ ~ s .  

Methods 

.l'lie stud!. site \\.as ,i cornmunit!,-Luscd prim,lr! c,lrc ( f , ~ ~ i i -  
il!. p r x t i c e )  office 11tFili:ited \\ itli a m~lltisitc,  multispeci,llt!s 
g r o ~ t p  practice loc,ltcci i l l  and around a ~iiid-sized mid-  
\\.cstcrn tit!,, the  p o p ~ ~ l a t i o i i  of  \\.liicli is prcdomin.lntl\ 
\\.liite ancl miclcllc c l ~ s s .  13ct\\~ce11 1 9 8 8  and 1 9 9 3 ,  inc1~1- 
si\.e, the 11~1thor recorded cncountcrs  \\.it11 9 7  patients 
\\,lie had n clinic,ll di'lgnosis o f  s!.mptom,ltic chronic 
:lstlima. Follo\\zing c ~ c h  encounter, clinical d~t .1  from tlie 
incclic~~l recor~ i  . i ~ i ~ i  I - C S L I ~ ~ S  o f  p ~ ~ l m o n a ~ - \ .  f i~nc t ion ,  if ,l\,ail- 
able, \\,ere entered into a d,ltah,lse for I~rci-  an~ll!rsis. l ' l ic  
goal \\.CIS t o  rccord ~l,lt,l for ,111 cncountcrcd p'lticnts \\,lie 

reported s!~iiipto~ii,~tic nsthm,l. I\'lictlier an! sucli patients 
\\-ere missed is uiilcno\\~n. 

I'his case scrics incl~tclcs 9 2  19.i'X /;1 pciticnts for \\.horn 
b.lsclinc pulmon,lr!. f ~ ~ n c t i o n  resting \\..IS also recorded. 
For  tliis group,  prc\ , io~ts  meclical records \\.ere a\.'iil,lhlc 
for 8 9  ( 9 7 %  I g roup  pr '~ i t i i c  patients. Tlircc (3%) p.lticnts 
\\.ere referred tiom o~1t5idc tlie g r o ~ ~ p  practice, anti the!. 
~ x o \ i d e d  copies of  medical ~.ecords for rc \ i e \ \ .  

Spiromet~.ic testing \\.CIS performed according t o  .American 
Thor,lcic Societ! g~~idelincs,'. '  using .I C;ould spiromcter 
(S!,stem 2 1 ,  (;auld hlcclical l'roducts, Inc, l)a!,toii, 
O h i o ) .  l:,lsclinc tcsting \\.as pcrti)rmcd ti)r .ill 92 st~td!. 
g r o i ~ p  p.iticnts ailti in 8 4  (9l'i;;) p ~ t i c i i t s  ~ f t c r  t reatment  
\\,ith inlialeci cilbuterol o r  '1 ioLlrsc o f  oral steroids. In  moht 
cases, tlic ~ ~ t t l i o r  performed spiromctric testing. Some-  
times pulmon~lr!. fitnition \ \ . ~ s  pcrfornicci elsc\\.hcre in the 
medical cciltcr ~ i s i n g  .I compclrLlhlc :1pp'lr'1t~is ancl tccli- 
n i q ~ ~ e .  

Patients \\,it11 intermittent o r  persistent \\,lieeze, c o u g l ~ ,  
and dyspnea triggered I>!. a \.ariet!, o f  stimuli, \\rho re- 
slx)ncled t o  inhaled beta-adrcncrgics and/or  oral o r  par- 
cnteral steroids, recei\red a diagnosis o f  cllronic asthma 
hasecl o n  clinical criteria o f t l i c  Americ'ui Thoracic Soci- 
c t ~ . . ' ~  I'atients reporting that  initid asthma s!m1ptorns 
\\!ere ,~ssociated \\,it11 an acute respiratog. illness (usi~all!. 
bronchitis, p n e ~ t m o n i a ,  01. an  influenza-like ill~icss) \\.ere 
classificcl as infcctioi~s. I'atients \\.it11 atopic, occupational, 
and cscrcisc-induccd asthrn,l, \\.ho did no t  report associ- 
ations \\.it11 rcspir,ltor! infection r\.heii s j m p t o m s  \\,ere 
first noticed, \\ crc classified 11s noninfect ioi~s.  This classi- 
fication refers onl! to associations \\,it11 respirator!, infec- 
ti011 ~t tlie time asthma symptoms first hcgan and does 
no t  refer t o  later esacerbat io~is  o f  ,lstluiia ~ ! ~ ~ i i p t o n i s  
c ~ u s e d  h!. respiratoi-y i ~ ~ f c c t i o ~ i s .  Some ~ u t i e ~ l t s  c o ~ ~ l d  110t 

he cl,lssified because o f  lack o f  rcccill, una\.ail'~bilit! o f  
rele\.ant medical records, o r  both.  

(:l.lssification as infectious o r  noninfectious asthma 
\\,,is l>,iscci on medical record e\.idence and patient rcc,lll o f  
respirator!, illncss , ~ t  the time asthma ~ ! ~ m p t o r n s  (usuall!. 
\\,licczc and  d!,spnca) first occurred, regardless o f \ \hc t l i c r  
a diagnosis o f   stli limn \\.as m'lde at  that time o r  later. As 
pa-t  o f  tlic t!.pic.ll patient \ \ ~ ) r l c ~ ~ p ,  tlie a ~ ~ t h o r  aslced clues- 
tions regarcling possible infectious initiation o f  asthma. 
First, an open-ended clucstion ("Tell me ,lbout tlie IJCYJ 

.first t i v u  !,OII e\.er noticecl an! o f  !.our s \mptoms o f  asth- 
IIIJ' ') \\.'IS ,~slced. Seconcl, a ilioi-c specific confirmatory 
prohe ("So \\,lien !Y)LI noticed !.our \.er!, first s!,mptoms, 
the!. I ~ ~ i p p c ~ i e d / d i d  n o t  happen after r e s p i r ~ t o n ,  illncss?") 
\\.;IS L I S C ~ .  hIec1icaI record data pert'lining t o  initial re- 
corded s!>mptoms \\.ere often slidred \\.it11 the  patient d u r -  
ing tliis inter\.ic\\. process. 

Statistical Mctbuds 

Fisher's exact test \\.as usecl t o  ancll!zze 2 X 2 tables. Anal- 
!,sis o f  \x i , lnce  ( A N O V A )  \\,.is used t o  test for s ~ i b g r o ~ ~ p  
diffcrcnccs in means o f  continuous \.ariables. A m~~lti\ . ' iri-  
ate regression model \\.as ~ l sed  t o  test for subgroup cliff&- 
cnccs i l l  pulmon,lr! f i~nc t ion  \ . a l ~ ~ e s ,  \\.hile s i n i u l t . ~ n c o ~ ~ s l ! ~  
controlling for tllc etiects o f  current smolcinp and  the  
reported ciuration of  asthma s!.lliptoins. T11.o-sided P\zal- 
L I ~ S  o f  <.05 \\,ere reported as sigiiificant. 

7"lhlc 1 summarizes tlie clinical fnciings ti)r the  9 2  stud!,- 
g roup  plticnts \\,ith chronic asthma enco~untercd dur ing  
tlic 6 - ! c ~ r  st~td!. period. Sc\.ent!r-eight (85%) patients 

--- ~ -- - -- - 
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Table I .  Clinical (:haracteristics of Patients Classified as lnfect io~~s and Noninfectiotrs Asthmatics 
-- -- -- -- -- - -- - -- - 

Current  smokcl-, '%$ 25 40 15 0 3 

Age I\ hcn astlimcl s! mptoms til-st rcportcci, !. [ m c . ~ n  ISD)]  28.9 (16.4) 36.1 (15.81 22.3 (14.5) ,: .OO 1 

\\,ere o\.er 2 0  !.ears of age, 46'X \\,ere male, and 2 5 %  were 
current smoliers; data concern i~ lg  prc\~ious smoliing ujcre 
n o t  recorded. Age-of  onsct  data  1vcl-e a\railaL>lc fi~)r 8 9  
(97%)  patients: 2 7  ( 3 0 % )  reported onsct  before age 2 0 , 4 0  
(45%)  het\\,ccn ages 2 0  2nd 4 0 ,  and 2 2  (25%) after age 4 0 .  
Calculated asthma duration (current  age minus age at 
onse t )  \raried as follo\\rs: 5 !,cars o r  less (45%) ,  5 t o  1 5  years 
(30%),  and  more  than 1 5  years (25%).  (:urrent age, age at 
onset ,  a n d  asthma durat ion \\,ere sig~lificantl!. intersorre- 
latcd as follo\\.s: R (age 1,s age a t  onse t )=  .8 1 ( P < . 0 0 1 ) ,  R 
(age 1.s dura t ion)= .22  ( P = . 0 3 6 ) ,  and l< (age a t  onsct  1.s 
dura t ion)=  - .40 ( P < . 0 0 1 ) .  

Basecl on  a\,ailable informatic)n, 77 (84%)) patients 
c o ~ ~ l d  be  classified 11s either infectious o r  noninfectious 
(Table 1 ) .  I'aticnts \\,it11 infectious a s t l ~ m a  t c ~ l d e d  t o  be  
oldcr than thosc \\,it11 noninfectious asthma ( 4 1 . 7  vs 35 .9  
years o f  age, P=NS),  \\.ere oldcr \\rllcn a s t h m , ~  began 
( 3 6 . 1  \.s 2 2 . 3  years of  ~ g e ,  P < . 0 0 1  ), a n d  had a mnch  
shorter durat ion o f  symptoms ( 5 . 6  1,s 1 3 . 3  years, 
P = . 0 0 1  ). Patients \\,it11 infectious asthma \\.ere also more  
likely t o  bc current  smolicrs ( 4 0 %  1,s 15%, P= . 0 3 ) ,  b u t  the  

sex distributions \\.ere approximatel! c c l ~ ~ a l  (44% m~l le ) .  
O f  the  4 1  subjects \\.it11 infectious asthma, 1 4  (34%)  re- 
ported some clinical llistor!, of  allerg!. n o t  associated \vith 
asthma initiation (mostl!~ allergic rhinitis o r  allergic trig- 
gers for su bsequcnt asthma episodes). 

There  lvere no significant differences for an!. o f  the 
\rariablcs reported in Table 1 between the  9 2  patients in 
the stud!' g r o u p  and the 5 patients \\.ho \\,ere excluded 
b c c a ~ ~ s c  the! had  n o t  had p~~lrnonar!. f i~nc t ion  tcsts. 

l'ul71zona1y Function Test Resz~lts 

Table 2 presents prc- and  post-bronchodilator pulmonary 
f i~nc t ion  results (as percentage o f  predicted FFY,  and 
FEF,,,x,-,,.x,) for the cntirc study group  and for the sub-  
groups o f  patients with and  \\.ithout infectious asthma. 
T\vcnty-eight (30.4%) patients h ~ t d  moderatel!, se\.erc 
baseline pulmol1a1-y function as indicated b!, n pre-bron- 
chodilator FEV,  o f  less than 6 5 %  o f  the  predicted \ ,al~re. 
Pre-bronchodilator FELT, o f  less than 65% predicted \vas 
present in 42%) o f  infectio~ls asthmatics and in 22% of  

Table 2. Pulmo~lar\- Function Test Kcsults for Paticnts Classified as lnfcctio~is and Noninfectious Asthmatics 
- - -- - - - - -- -- - 

Total (:linic.ll Category 
-- 

Group Infections* N o n i n f c c r ~ o ~ ~ s t  
( N - 9 2 )  jn=41) in-36) PV~luc$ 

-- ~ -- -- -- -- -- - 

FE\',. 'X, prcdictcd (S1> i 
Prc-broncliodilator 74.4 (20.2) 67 7 (15.4) 77.9 (21.8) ,016 
P o s t - h ~ - o i ~ c l ~ o c i i I a ~ o r ~  '90.6 ( 14.4) 86.5 ( 10.4) 94.9 (15.1) 047 

-- p-p-pp ~pp ~p ~ 
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noninfectious asthmatics (P=NS).  When anal!.zed as con- 
tinuous variables, pre- and post-bronchodilator FEV, and 
FEF,,,x,-,,,, \\ere all significantl!. \\.orse for patients \\ritl~ 
infectious asthma as compared \\,it11 those \\-it11 11oninkc- 
t i o ~ ~ s  asthma. Tlmese difcrenccs remc~incd significant after 
simultaneous adjustment for current smoking and asthma 
duration (Tablc 2 ) .  

For the total study group, post-bronchodilator FEV, 
increased 2 1.8%. There were n o  significant ditfcrenccs in 
bronchodilator response for patients n i th  infectious and 
noninfctious asthma or for the degree of fiscd obstruc- 
tion, as measured by the ratio of FEY, t o  FVC (forced 
\,ital capacit!.) (Tablc 2 ). 

Discussion 
Acute respiratory infections preceding asthma lma\re heen 
fieqi~entl!. documented, but pathogenetic mcchaimisms 
remain specul,lti\.e.'; Possible initiation of asthma b!, a 
\.ariety of agents including respiratory sync!ltial \ ~ i r i ~ s , ~ ~ )  
~ ~ d e n o \ ~ i r u s , ~ % ~ ~ ~ c o ~ ~ l a s m ~ z  plzezrr~to~~ine,*(~ and (~hlavqdin  
p n e z t ~ ~ l o r ~ i n e ~ ~  has bcrn discussed. (:lironic infection as a 
cause for persistent asthma s!rniptoms has also been sug- 
gested for adcnovirus3 and clilam!~ciia s p e c i c ~ . ~ ' . ~ ~  

I'his stuci!? reported primciril!, on  cldult patients \\.ith 
chronic asthma dra\\.n fro111 a primary care population. 
Thc age distribution of asthma patients was a function of 
the practice, \\.hiclm cont'iined fe\\,er childhood 'isthmatics 
than one \\.oilld espect ti-om sampling the pcneral popula- 
tion. .Therefore, study rcsults ma!' not apply to  chileihood- 
onset asthma. Compared \\:it11 p'lticnts ha\.ing noninfectioi~s 
asthma, infectious asthmatics de\~cloped symptoms at a later 
age and 11'1d \verse baseline and post-broncliodilator pulmo- 
n,ll?.f~iilnction, despite a much shorter dumtio11 of symptom- 
atic disease. '171iis pattern resembles pre\.ious descriptions of 
adult-onset asthma, \\.hich is ~issociated \\,it11 \\.orsc ~!~~mmp~ 
t o n ~ s  n~md a poorer prognosis \\,lien compared \\.it11 asthn~a in 
!,ounger p ,~ t i cn t s . "~~  

Sc\,eral limitations of this study require comment. 
.This \v3s 'I clinical ~lescripti\,c stuciy in a single primary 
care practice, anel as sucli, is subject t o  selection ~ ~ L I S .  
Classification bias cannot be ruled out .  Cl~ssification as 
infectious or noninfectious \v3s mnclc independentl!, of 
kno\\.lccige of pulmona~?. fi~nction test results, .ind n o  a 
priori lm!rpothesis \\.as nm'~de regarding the significant asso- 
ciation betn.een infectious asthma and \\.orse p~~lmonar!. 
function. I<ecall bias is a serious consideration, \\,it11 pa- 
tients ill for a shorter period possibl!. l~a\,ing 3 better 
recollection of thc antecedent c\.cnt. 'fhis Iimitntion \\as 
overcome partially b!, the a\.ailal>ilit!. of pre\.ious medical 
records for somc p;ltients, 2nd addressed b!. adjusting h r  
astluma duration. Paticnt recall \\,as supportcci by medical 

records, \\-hich often spanned decades, o r  occasionally a 
1 ,  ~ t c t ~ m c ,  - %  . representing one of the advantages of perforni- 
ing retrospccti\rc clinical rese.irch in a famil!, practice sct- 
ting. Results remained significant after controlling for 
duration of disease in a multivariate model. I t  is possible 
that smolii~lg \\.as related t o  \\zorsc pulmonary function in 
infectious asth~natics. Since smoking is ltno\\.n t o  be asso- 
ciated \\.it11 chronic obstructive pulnmonay disease 
(COPl)) ,  it is possible that smoking contributeci t o  lo\ver 
FEV, in i~lfectious asthmatics, \\rho had a higher pre\.a- 
lencc of current smoking. There \\,as no difference, ho\\,- 
e\.er, bet\veen patients in the infectious and noninfectious 
groups in the ratio of FEVl t o  FVC ( 3  measure of fised 
obstruction in COPD).  Furthemmore, patients \\.ith a clin- 
ical diagnosis of COPD \\,I10 also had asthma \\,ere cs- 
cluded from this report. Finall!,, rcsults remained signifi- 
cant after controlling for smoliing in the multivariate 
model. Pulmonar!. fi~nction test results (as percentages of 
predicted \.alues) are alread!, normalized b!. age, scs, race, 
and body mass indes. Therefore, in the '~uthor's opinion, 
furt1ic1- controlling for these \.ariables in thc multi\~ariate 
model used in this analysis \ v ~ s  not indicated. 

This stud!, found that infectious asthma had worse 
baseline pulmonary function comparcd \vith othcr forms 
of asthma, dcspitc a significantly shorter duration of 
s!.mptoms for infectious asthma (5.6 v 13.3 yeal-s). This 
pattwn of findings could be explained by Ivorse pulmo- 
nary function at the time infectious asthma hccamc symp- 
tomatic, by a greater rate of loss of function after symp- 
toms began, o r  by a combination of these mechanisms. 
Regarding a possiblc accelerated loss of function, infcc- 
tious asthma co~l ld  be associated \\,it11 a severe acute in- 
sult, which is stable and unchanged o\.er time, or with a 
continuing, progressive loss of function. Concern has 
been raised rccentl!, o\vr the long-tcrm use of inhaled 
steroids ti)r asthma \\.hose cause might in\,olvc chronic 
persistent in f~c t ion . '~  These issues can be rcsol\.ed only by 
means of prospecti\re longituclinal studies. 

This cross-sectional clinical study can offer only h!.- 
pothescs for future rcsearch, not conclusi\~e proof. The 
classification of infectious astlmma, as employed herc, is 
no\rcl and its association \vith \verse pulmonan function 
requires confirmation. Since causati\,e factors of asthma 
are unltno\\.n, and inhaled corticosteroid therap!. is no\\- 
being ad\.ocatcdl despite the the rap!.'^ unltno\vn cKects 
0 1 1  ~ ~ i t i m a t e  pulmonan function,3() it is \\~orth\\~hile to 
perform further studies on the reemerging clinical entit!. 
of  infectious asthma. If this avenue of rcscarch pro\.es 
fruitful anci trcat,~ble infectious causes of nsthma are idcn- 
tificd, the possibilit!, of "cure" may esist for somc astlmma 
patients for \\.1io111 only palliati\,e tlicrapics are currently 
a\,ailable. 

- -- -- -- - -- -- -- - 
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