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Organising pneumonia is d efi ned path ologi-
c ally b y th e presenc e in th e d istal air spac es of
b ud s of granulation tissue progressing from
fi b rin ex ud ates to loose c ollagen c ontaining
fi b rob lasts ( fi g 1 ) .1 2 T h e lesions oc c ur pre-
d ominantly w ith in th e alv eolar spac es b ut are
often assoc iated w ith b ud s of granulation tissue
oc c upy ing th e b ronc h iolar lumen ( b ronc h ioli-
tis ob literans) . T h is path ologic al pattern is not
spec ifi c for any d isord er or c ause, b ut refl ec ts
one ty pe of infl ammatory proc ess resulting
from lung injury . I t may also b e a feature of th e
organising stage of ad ult respiratory d istress
sy nd rome and may b e an ac c essory fi nd ing in
oth er infl ammatory d isord ers suc h as v asc uli-
tis. H ow ev er, organising pneumonia is th e par-
tic ular path ologic al h allmark of a c h arac teristic
c linic orad iologic al entity c alled c ry ptogenic
organising pneumonia. T h is terminology is
preferred to th e oth er name used for th is
c ond ition— namely , id iopath ic b ronc h iolitis
ob literans w ith organising pneumonia
( B OOP ) — w h ic h may b e c onfused w ith oth er
ty pes of b ronc h iolar d isord ers, partic ularly
c onstric tiv e b ronc h iolitis ob literans w h ic h is
mainly c h arac terised b y airfl ow ob struc tion.

Aetiology of organising pneumonia
B ec ause organising pneumonia is a non-
spec ifi c infl ammatory pulmonary proc ess, it
may result from a numb er of c auses. P ath olo-
gists may report features of organising pneu-
monia in assoc iation w ith c ond itions suc h as

infec tious pneumonia, lung ab sc ess, empy ema,
lung c anc er, b ronc h iec tasis, b ronc h olith iasis,
c h ronic pulmonary fi b rosis, aspiration pneu-
monia (giant c ells and foreign b od ies usually
are present) , ad ult respiratory d istress sy n-
d rome, pulmonary infarc tion, and mid d le lob e
sy nd rome.3 4

Organising pneumonia may b e c lassifi ed into
th ree c ategories ac c ord ing to its c ause: organis-
ing pneumonia of d etermined c ause; organis-
ing pneumonia of und etermined c ause b ut
oc c urring in a spec ifi c and relev ant c ontex t;
and c ry ptogenic ( id iopath ic ) organising pneu-
monia. S ev eral possib le c auses and /or assoc i-
ated d isord ers may c oex ist in th e same patient.
T h ere are no c lear d istinguish ing c linic al and
rad iologic al features b etw een c ry ptogenic and
sec ond ary organising pneumonia.5

OR G A N I S I N G P N E U M ON I A OF D E T E R M I N E D C A U S E

Infec tion is a c ommon c ause of organising
pneumonia. Ind eed , th e c onc ept of organising
pneumonia as a d istinc t path ologic al entity
emerged at th e b eginning of th e 2 0 th c entury
w ith its rec ognition at nec ropsy in patients
d y ing from b ac terial pneumonia, espec ially
pneumoc oc c al pneumonia.6 – 1 0 I t w as inter-
preted as th e failure of th e usual resolution of
pneumonia. Organising pneumonia h as sinc e
b een found in assoc iation w ith many oth er
infec tions, mainly b ac terial, b ut also in v iral,
parasitic and fungal infec tions ( tab le 1 ) . In
b ac terial infec tions organising pneumonia oc -

F ig u re 1 B u ds o f g ran u latio n tissu e in th e distal air sp aces defi n in g o rg an isin g p n eu m o n ia
at h isto p ath o lo g y .

T ab le 1 I n fec tio u s cau ses o f o rg an isin g p n eu m o n ia

Referen c e

B ac teria
C h lam y dia p n eu m o n iae 1 6 9 , 1 7 0
C o x iella b u rn etii 1 7 1
L eg io n ella p n eu m o p h ila 8 6 , 1 2 5, 1 7 2 – 1 7 6
M y c o p lasm a p n eu m o n iae 8 6 , 1 2 5, 1 7 7
N o cardia astero ides 1 7 8 , 1 7 9
P seu do m o n as aeru g in o sa 6 2
S erratia m arcesc en s 6 2 , 1 8 0
S tap h y lo c o c c u s au reu s 6 2
S treptoc oc c us group B (new b orn

treated b y ex trac orporeal ox y genation) 1 8 1
S trep to c o c c u s p n eu m o n iae 6 , 7 , 1 8 2

V iruses
H erpes v irus 6 2
H uman immunod efi c ienc y v irus 1 8 3 – 1 8 5
Infl uenz a v irus 1 2 5, 1 8 6
P arainfl uenz a v irus 1 8 7

P arasites
P lasm o diu m v iv ax 1 8 8

F ungi
C ry p to c o c c u s n eo fo rm an s 1 8 9
P en ic illiu m jan th in ellu m 1 9 0
P n eu m o c y stis carin ii ( in A I D S ) 6 2 , 1 9 1 , 1 9 2

T h o rax 2 0 0 0 ;5 5 :3 1 8 – 3 2 83 1 8
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curs mostly in non-resolving pneumonia
w h ere, d espite control of th e infectious organ-
ism b y antib iotics, th e infl ammatory reaction
remains active w ith furth er organisation of th e
intra-alveolar fi b rinous ex ud ate. R h eumatic
pneumonia occurring d uring th e course of
rh eumatic fever w as recognised as a typical
organising pneumonia w ith intra-alveolar b ud s
d escrib ed as “ b ourgeons conjonctifs” or M as-
son’s b od ies.1 1 1 2

W ith d rug ind uced organising pneumonia it
is sometimes d iYcult to d etermine causality
since organising pneumonia may also b e asso-
ciated w ith th e und erlying d isease (a connec-
tive tissue d isease, for ex ample) . R esolution of
organising pneumonia after stopping th e d rug
is ob viously th e b est clue to estab lish causality.
In many cases, h ow ever, it is not possib le to
d etermine w h eth er th e d rug is responsib le or
not— for ex ample, in patients w ith cancer or
h aematological malignancies w h o may b e
treated w ith several d rugs th at are ab le to
ind uce organising pneumonia.5 S erious d iag-
nostic pitfalls may occur w ith d rug ind uced
organising pneumonia— for ex ample, b leomy-
cin ind uced organising pneumonia w h ich may
present as pulmonary nod ules resemb ling
metastases in patients treated for aggressive
and potentially metastatic cancers ( tab le 2 ) .

I t h as long b een k now n th at rad iation
th erapy to th e ch est may ind uce rad iation
pneumonitis, an infl ammatory reaction w ith in
th e rad iation fi eld w ith some path ological
features of organising pneumonia.1 3 1 4 H ow -
ever, a synd rome similar to cryptogenic organ-
ising pneumonia h as b een id entifi ed recently in
w omen receiving rad iation th erapy to th e
b reast after removal of a malignant tumour.1 5– 2 2

I t d iVers strik ingly from usual rad iation
pneumonitis in th at th e pulmonary infi ltrates
occur or migrate outsid e th e rad iation fi eld s
and in th e good response to corticosteroid

treatment. T h e path ological fi nd ings are typi-
cal of organising pneumonia. B ronch oalveolar
lavage ( B A L) fl uid d iVerential cell counts sh ow
an increase in lymph ocytes in particular, b ut
also in neutroph ils, eosinoph ils, and mast cells.
A lth ough corticosteroid treatment is usually
necessary, spontaneous improvement may
occur.2 0 Interestingly, unilateral b reast irrad ia-
tion, w h eth er or not it results in pneumonitis,
h as b een sh ow n to ind uce b ilateral lymph ocytic
alveolitis w ith activated C D 4 + T cells2 3 2 4 ;
h ow ever, th is d oes not result in organising
pneumonia in th e majority of patients. A n
ad d itional genetically d etermined h ost factor
and /or trigger acting on rad iation “ primed ”
lymph ocytes may b e necessary to ind uce th e
organising pneumonia synd rome.1 5 1 9

O R G A N I S I N G P N E U M O N I A O F U N K N O W N C A U S E

O C C U R R I N G I N A S P E C I F I C C O N T E X T

T h e connective tissue d isord ers often involve
th e pulmonary parench yma. Infi ltrative lung
d isease in th is contex t varies and may includ e
usual interstitial pneumonia, non-specifi c in-
terstitial pneumonia, or organising pneumonia.
T h e id iopath ic infl ammatory myopath ies may
cause a ch aracteristic organising pneumonia
synd rome.2 5– 3 6 O rganising pneumonia also
occurs in rh eumatoid arth ritis5 2 2 3 7 – 4 3 and
S jö gren’s synd rome4 4 4 5 b ut, in contrast, is un-
common in systemic lupus eryth ematosus4 0 4 6 – 4 9

and systemic sclerosis.5 50 51 In ad d ition to
organising pneumonia, b ronch iolitis ob literans
may occur in connective tissue d isord ers (par-
ticularly in rh eumatoid arth ritis) .52

P ath ological features of organising pneumo-
nia may occur w ith W egener’s granulomatosis.
T h ese usually consist of small foci of organising
pneumonia at th e periph ery of oth erw ise
typical granulomatous lesions, b ut in some
cases th ey are th e major h istological fi nd ing
alth ough th e patients d o not d iVer clinically or
rad iologically from th ose w ith classical W egen-
er’s granulomatosis.53 O rganising pneumonia
h as b een reported occasionally in polyarteritis
nod osa.54

I t is w ell estab lish ed th at b oth lung trans-
plantation and b one marrow grafting may b e
complicated b y constrictive mural b ronch iolitis
w ith airfl ow ob struction. T h is is generally
interpreted as a manifestation of ch ronic rejec-
tion and graft versus h ost d isease, respectively,
and it often results in severe ch ronic ob struc-
tive respiratory failure. Less commonly, organ-
ising pneumonia occurs in transplanted
lungs.55– 6 1 O rganising pneumonia in th is setting
may result from preservation injury, infection
or aspiration, or it may b e a manifestation of
lung rejection57 6 1 6 2 and it may b e associated
w ith ch ronic rejection associated b ronch iolitis
ob literans.57 In lung transplant patients th e
comb ination of constrictive ob literative b ron-
ch iolitis and organising pneumonia appears to
b e associated w ith a poorer prognosis th an
constrictive ob literative b ronch iolitis alone.59

O rganising pneumonia also occurs after alloge-
neic b one marrow grafts6 3 – 6 6 w h ere it is consid -
ered to b e a manifestation of graft versus h ost
d isease.6 3

Table 2 Drugs identified as causing organising
p neum onia

R eference

5-aminosalicylic acid * 6 9 , 7 0
A ceb utolol 1 9 3
A cramin F W N 1 9 4 – 1 9 6
A miod arone 5, 1 9 3 , 1 9 7 – 2 0 2
A mph otericin 2 0 3
B leomycin 8 3 , 1 3 7 , 2 0 4 – 2 1 2
B usulph an 2 1 3 , 2 1 4
C arb amaz epine† 2 1 5
C eph alosporin (cefrad in) 2 1 6
C ocaine 2 1 7
G old salts¶ 2 1 8 , 2 1 9
H ex ameth onium 2 2 0
Interferon alph a 2 2 0
L-tryptoph an 2 2 1
M esalaz ine 2 2 2
M inocycline 2 2 3
N ilutamid e 2 2 4
P araq uat 2 2 5
P h enytoin 2 2 6
S otalol 2 2 7
S ulfasalaz ine* 6 9 , 2 2 8 – 2 3 0
T acrolimus 2 3 1
T iclopid ine* * 2 3 2
V inab arb ital-aprob arb ital 2 3 3

* In patients treated w ith th is d rug for ulcerative colitis or
C roh n’s d isease w h ich may th emselves b e associated w ith
organising pneumonia. † In th e course of lupus synd rome
ind uced b y th e d rug. ¶ In patients w ith rh eumatoid arth ritis
w h ich may itself b e associated w ith organising pneumonia. * * In
a patient w ith temporal arteritis.

O rganising p neum onia 3 1 9



Other disorders that have been reported to
be assoc iated w ith org anising pneu m onia
inc lu de S w eet’s sy ndrom e,6 7 6 8 u lc erative
c olitis,6 9 7 0 C rohn’s disease,6 9 poly m y alg ia
rheu m atic a,7 1 7 2 thy roiditis,4 3 B ehç et’s disease,4 3

m esang ioc apillary g lom eru lonephritis,7 3 m y elo-
dy splasia,7 4 leu k aem ia, m y eloproliferative dis-
orders, c anc er,6 3 7 5 – 7 7 c om m on variable
im m u nodefi c ienc y ,7 8 and hepatitis C .7 9 S inc e
only sing le or sm all nu m bers of c ases have been
reported, it is u nc lear w hether these represent a
tru e assoc iation or w hether the org anising
pneu m onia resu lts from other c au ses su c h as
u ndiag nosed infec tion or dru g indu c ed re-
ac tion.

C R Y P T OG E N I C OR G A N I S I N G P N E U M ON I A

A lthou g h org anising pneu m onia m ay resu lt
from nu m erou s c au ses or oc c u r in the c ontex t
of sy stem ic disorders, it rem ains c ry ptog enic

and solitary in m any c ases. T he rec og nition of
c ry ptog enic org anising pneu m onia ( C OP ) as a
c linic opatholog ic al entity w as long delay ed for
several reasons.8 0 P atholog ists u sed to c onsider
org anising pneu m onia as a non-spec ifi c fi nding
of little, if any , interest, and m erely a c onse-
q u enc e of previou s u nrec og nised infec tion.
W hen m entioned in patholog ic al reports it w as
not ac c orded attention by c linic ians. W ith the
inc reased u se of lu ng biopsies, org anising
pneu m onia w as identifi ed m ore often bu t
inc lu ded in the vast g rou p of interstitial lu ng
disorders. C OP w as therefore only rec og nised
as a distinc t disorder in the early 1 9 8 0 s after
the reports of D avison et al8 1 and E pler et al.8 2

F u rther stu dies in the 1 9 8 0 s8 3 8 4 desc ribed its
c harac teristic featu res, and C OP is now
ac c epted as a rare bu t very c harac teristic
c linic opatholog ic al entity in pu lm onary m edi-
c ine.

C lin ical c h arac ter istic s 5 4 0 4 3 6 3 8 1 – 9 0

M en and w om en are aVec ted eq u ally in m ost
series and are u su ally ag ed betw een 5 0 and 6 0
y ears ( w ith a rang e from abou t 2 0 to 8 0 ) .
Oc c asional c ases in adolesc ents have been
reported.9 1 N o predisposing fac tors have been
identifi ed and, in partic u lar, org anising pneu -
m onia is not related to sm ok ing ( m ost patients
are non-sm ok ers or ex -sm ok ers) . S easonal
c ases ( late F ebru ary to early M ay ) w ith
bioc hem ic al c holestasis w ere fou nd in one
stu dy ,9 2 bu t this has not been fu rther reported.

T he onset of sy m ptom s is u su ally su bac u te
w ith fever, non-produ c tive c ou g h, m alaise,
anorex ia, and w eig ht loss. H aem opty sis, bron-
c horrhoea, c hest pain, arthralg ia, and nig ht
sw eats are u nc om m on. S evere haem opty sis is
ex c eeding ly rare.9 3 D y spnoea is u su ally m ild
and only on ex ertion bu t it is oc c asionally
severe in som e ac u te and life threatening c ases.
In m ost c ases sy m ptom s develop over a few
w eek s after a viral lik e illness and diag nosis of
C OP is u su ally m ade after 6 – 1 0 w eek s.
P hy sic al ex am ination m ay be norm al, bu t
sparse c rac k les are c om m only fou nd over
aVec ted areas.

I m ag in g 5 2 2 8 1 – 8 3 8 6 8 7 8 9 9 2 9 4 – 1 1 7

A lthou g h the im ag ing pattern of C OP is
heterog eneou s, the radiog raphic and c om pu ted
tom og raphic ( C T ) fi nding s are often so
c harac teristic that they su g g est the diag nosis.
T hree m ain im ag ing patterns m ay be dis-
ting u ished.

T he m ost freq u ent and ty pic al im ag ing pro-
fi le of C OP is of m u ltiple patc hy alveolar
opac ities w ith a peripheral and bilateral distri-
bu tion ( fi g 2 ) . T hese opac ities often m ig rate
spontaneou sly . T heir siz e is variable, rang ing
from a few c entim etres to a w hole lobe. On the
C T sc an the density of the opac ities varies from
g rou nd g lass to c onsolidation; an air bronc ho-
g ram m ay be present in c onsolidated areas ( fi g
3 ) . T his im ag ing pattern, althou g h hig hly su g -
g estive of C OP , is not spec ifi c and the diVeren-
tial im ag ing diag nosis c om prises c onditions
su c h as the c hronic eosinophilic pneu m onias
( w hic h c an oc c u r w ith C OP ) , prim ary low

F ig u re 2 T y p ical im ag in g p atter n o f o rg an isin g p n eu m o n ia w ith p atc h y alv eo lar o p ac ities
o n c h est rad io g rap h .

F ig u re 3 T y p ical im ag in g p atter n o f o rg an isin g p n eu m o n ia w ith p atc h y c o n so lid atio n in
th e lo w er lo b es c o n tain in g air b ro n c h o g ram s o n c o m p u ted to m o g rap h ic scan .
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grade pulmonary lymphomas, and bronchiolo-

alv eolar carcinoma.

T he tw o other common imaging patterns of

C O P are less characteristic. S ome patients

present w ith a diVuse bilateral infi ltration ( fi g

4 ) usually associated w ith interstitial opacities

and small superimposed alv eolar opacities.

T hese patients show a greater degree of

interstitial infl ammation in addition to intra-

alv eolar organisation on pathological ex amina-

tion. S ince intra-alv eolar organisation is a non-

specifi c feature that may be found in a v ariety

of interstitial disorders, some cases may ov erlap

w ith the organising stage of diVuse alv eolar

damage, non-specifi c interstitial pneumonia, or

cryptogenic fi brosing alv eolitis.

C O P may also present on imaging as a soli-

tary focal lesion associated usually w ith sub-

acute or chronic infl ammatory illness. T his is

often a pathological diagnosis after surgical

ex cision of a lesion suspected to be a lung can-
cer on a routine chest radiograph; it usually
occurs in the upper lobes ( fi g 5) and may cav i-
tate. S ome cases probably correspond to unre-
solv ed pneumonia.5 2 2 4 0 8 4 9 5 1 1 2

L ess common radiological fi ndings in pa-
tients w ith C O P include crescentic opacities
surrounding areas of ground glass attenuation,
multiple or cav itary nodules or masses, pneu-
matocele, peripheral irregular subpleural bands
in parallel w ith the pleural surface, and
bronchial dilatation ( in association w ith opaci-
ties) . L arge nodules may hav e irregular or
spiculated margins and a relativ ely broad pleu-
ral tag.1 1 8 P leural eVusion is generally uncom-
mon although it w as present in 2 2 % of patients
in one series.5

Lung function tests4 0 8 1 – 8 4 8 6 – 8 8 9 2 9 7 1 0 1 1 1 9

T he most common fi nding on lung function
testing in patients w ith C O P is a mild or mod-
erate restrictiv e v entilatory defect. A irfl ow
obstruction may be present in smok ers but is
not a characteristic of C O P ( in contrast w ith
the often sev ere airfl ow obstruction found in
constrictiv e bronchiolitis obliterans) . T he
transfer factor for carbon monox ide is reduced,
but the transfer coeYcient may be normal.
M ild hypox aemia at rest and/or on ex ercise is
common. H ypox aemia is occasionally sev ere
and correlates w ith right to left shunting as
show n by increased alv eolar-arterial ox ygen
diVerence w hile breathing 1 0 0 % ox ygen (un-
published personal data) . S ev ere hypox aemia
in C O P may refl ect w idespread and sev ere pul-
monary disease or shunting in more limited
lesions, or both.

B ronch oa lv eola r la v a ge a nd la b ora tor y fi nd ings
B ronchoalv eolar lav age may be used to ex clude
other disorders or causes of C O P , particularly
infections. T he diVerential w hite cell count
may show a characteristic “ mix ed pattern” w ith
increased lymphocytes ( 2 0 – 4 0 % ) , neutrophils
(about 1 0 % ) , and eosinophils (about 5% ) ,
sometimes w ith some plasma cells or mast
cells.5 8 4 8 9 1 2 0 – 1 2 2 T he lymphocyte C D 4 /C D 8
ratio is decreased.9 0 1 2 0 1 2 3 1 2 4

T here are no specifi c laboratory fi ndings in
C O P . T he erythrocyte sedimentation rate and
C reactiv e protein lev els are increased, w ith the
erythrocyte sedimentation rate being > 6 0 mm
in about 3 0 % of patients.5 8 1 8 4 8 9 1 2 4 T here is a
moderate leucocytosis, w ith an increased pro-
portion of neutrophils.

Diagnosis of cryptogenic organising

pneu m onia

T he diagnosis of C O P relies on fi nding typical
pathological and clinicoradiological features
and the ex clusion of any recognised cause or
associated disorder. P athological ex amination
of lung specimens show s intra-alv eolar buds of
granulation tissue associated w ith fi broblasts,
myofi broblasts, and loose connectiv e tissue.
Infl ammatory cells may be present in the
granulation tissue, especially during the early
stages of the process (see below ) . T he buds
may ex tend from one alv eolus to the nex t
through the pores of K ohn ( w hich w ere initially

F igure 4 D iVuse infi ltra tiv e p a tter n of orga nising p neum onia w ith interstitia l a nd sm a ll
a lv eola r op a cities on com p uted tom ogra p h ic sca n.

F igure 5 S olita r y foca l m a ss in th e r igh t up p er lob e. T h is p a tter n m a y b e d ia gnosed a s
lung ca ncer.

O rga nising p neum onia 3 2 1



described in this condition), giving a rather
characteristic “ bu tterfl y ” p attern. F oam y m ac-
rop hages are consp icu ou s in em p ty alveoli. T he
lu ng stru ctu re is not disorganised. B ronchiolar
lesions consist of sim ilar p lu gs of granu lation
tissu e inside the airw ay lu m en in continu ity
w ith lesions in the alveoli and w ith only lim ited
infl am m ation in the bronchiolar w all. T he
p lu gs of granu lation tissu e in organising p neu -
m onia occu p y the m ore distal air
sp aces.1 4 0 1 2 5 1 2 6 T his distribu tion is strik ingly
distinct from another ty p e of bronchiolocentric
lesion consisting of bronchiolitis obliterans
w ith organising p neu m onia lim ited to the
alveoli adjacent to the involved bronchioles,
thu s giving a m iliary p attern on the chest
radiograp h ( C ordier and L oire, u np u blished
data).

F or C O P to be diagnosed the organising
p neu m onia shou ld be the m ain p athological
featu re and not m erely an accessory to other
w ell defi ned lesions su ch as vascu litis, eosi-
nop hilic p neu m onia, hy p ersensitivity p neu m o-
nitis, or non-sp ecifi c interstitial p neu m onia.1 1 2 7

F u rtherm ore, a carefu l search for a p ossible
cau se of organising p neu m onia is necessary ,
inclu ding sp ecial stains to detect infectiou s
agents.

B ecau se the p u lm onary lesions are often
m igratory and m ay resolve sp ontaneou sly , a
chest radiograp h ju st before the biop sy is nec-
essary .

V ideo-assisted thoracoscop ic lu ng biop sy is
the cu rrently p referred techniq u e for diagnos-
ing organising p neu m onia since it p rovides
q u ite large lu ng sp ecim ens w hich allow the
diagnosis to be m ade w ith confi dence and
m ak es it easy to search for other p athological
featu res. T ransbronchial lu ng biop sy sp eci-
m ens m ay show organising p neu m onia in m any
cases5 1 2 8 – 1 3 0 bu t they do not adeq u ately allow
the ex clu sion of associated lesions or disclose
clu es to a cau se for the p rocess. W e consider
therefore that the diagnosis of organising
p neu m onia by transbronchial biop sy m ay be
accep ted only in ty p ical cases and req u ires
carefu l p atient follow u p to p rom p t a su rgical
biop sy if the initial diagnosis has to be
reconsidered becau se the evolu tion of the
illness is u nu su al. M ost cases req u ire a su rgical
lu ng biop sy sp ecim en to be tak en before start-
ing treatm ent.

T he diagnosis of C O P w ithou t a biop sy is
seldom ju stifi ed. It m ay be considered in
p atients w ho are critically ill ( p articu larly older
p atients) or if the clinical diagnosis is consid-
ered as highly p robable by an ex p erienced p hy -
sician. P articu larly carefu l follow u p w ou ld be
necessary in su ch p atients and lack of im p rove-
m ent w ith corticosteroids or relap ses desp ite
relatively high doses of corticosteroids (over
2 5 m g p er day ) shou ld lead the clinician to
su sp ect other diagnoses, p articu larly
ly m p hom as.1 3 1

Treatment and prognosis of organising

pneu monia

S p ontaneou s im p rovem ent occu rs occasionally
in organising p neu m onia9 1 9 7 1 1 8 and slow im -
p rovem ent has been rep orted in som e p atients

after p rolonged treatm ent w ith
ery throm y cin.1 3 2 H ow ever, corticosteroids are
the cu rrent standard treatm ent, althou gh the
ideal dose and du ration necessary for com p lete
healing are less certain.8 7 9 0 1 3 3 T he resp onse to
corticosteroids is im p ressive, althou gh m u ch
less dram atic than in idiop athic chronic
eosinop hilic p neu m onia. C linical m anifesta-
tions im p rove w ithin 4 8 hou rs bu t com p lete
resolu tion of radiograp hic p u lm onary infi l-
trates u su ally tak es several w eek s ( u su ally w ith-
ou t signifi cant seq u elae). M ost p atients show a
m ark ed im p rovem ent after one w eek of treat-
m ent.

A lthou gh som e au thors recom m end starting
treatm ent w ith doses of p rednisone of
1 – 1 .5 m g/k g/day for 1 – 3 m onths,1 3 3 1 3 4 in p a-
tients w ith ty p ical C O P w e start w ith a low er
dose of 0 .7 5 m g/k g/day . R elap ses involving the
initial sites or diVerent locations occu r fre-
q u ently as the dose of corticosteroid is
redu ced.5 7 9 8 1 8 2 8 4 8 9 9 2 1 0 9 1 3 5 T he fi nal ou tcom e
is not signifi cantly aVected by the occu rrence
of relap ses.1 3 5 T he severity of hy p ox aem ia at
fi rst p resentation has been rep orted to be a
determ inant of su bseq u ent relap se7 9 bu t w e
cou ld not confi rm this fi nding.1 3 5 T he du ration
of treatm ent req u ired varies considerably bu t is
u su ally betw een six and 1 2 m onths. S om e
p atients ex p erience several relap ses and req u ire
treatm ent for m u ch longer. B ecau se of the
adverse eVects of p rolonged and high doses of
corticosteroids, w e try to w ithdraw them after a
few m onths and only p rolong treatm ent in
p atients w ith relap sing disease.

T he p rognosis in ty p ical C O P w ith p atchy
alveolar op acities is u su ally ex cellent follow ing
treatm ent w ith corticosteroids.8 2 8 4 8 8 8 9 9 8 1 3 6

T he p rognosis of organising p neu m onia sec-
ondary to a determ ined cau se or associated
w ith a sp ecifi c condition su ch as a connective
tissu e disease is m ore diYcu lt to determ ine
becau se of the heterogeneity of rep orted cases.
T he p rognosis in C O P is u su ally better than
that seen in secondary organising p neu m onia,5

p robably du e to the natu re of the u nderly ing
disorders.

T here are rep orts of p atients w ith severe and
rap idly p rogressive C O P 1 3 7 1 3 8 bu t interp ret-
ation of su ch rep orts is u nclear. O f 1 0 p atients
w ith rap idly p rogressive organising p neu m onia
characterised by severe resp iratory failu re and
organising p neu m onia on the initial p u lm onary
biop sy , su bseq u ent p athological ex am ination
of the lu ng at au top sy in six show ed a fi brotic
honey com b p attern.1 3 7 In another series of
p atients w ith acu te and life threatening organ-
ising p neu m onia, organising adu lt resp iratory
distress sy ndrom e ( A R D S ) w as considered
lik ely .1 3 8 S om e cases w ith a p oor ou tcom e m ay
rep resent an u ncom m on evolu tion of otherw ise
ty p ical organising p neu m onia, bu t m ost are
lik ely to be either acu te interstitial p neu m onia
or organising A R D S , w idesp read organising
p neu m onia resu lting in resp iratory failu re,
organising p neu m onia associated w ith other
chronic disease or lu ng inju ry either aggravated
by lu ng biop sy or associated w ith delay ed
treatm ent.5 6 3 1 3 7 – 1 4 0 S om e p atients w ith severe
disease req u iring assisted ventilation m ay
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improve completely with corticosteroids.1 4 0

F a ctors tha t a ppea r to b e a ssocia ted with a
poor ou tcome in C O P in clu de a predomin a n tly
in terstitia l pa ttern on ima g in g , la ck of a
lymphocytosis on the B A L fl u id diVeren tia l cell
cou n t, a ssocia ted disorders,1 3 6 a n d a fi n din g on
histolog ica l ex a min a tion of sca rrin g a n d re-
modellin g of the lu n g pa ren chyma in a ddition
to org a n isin g pn eu mon ia .1 4 1

C ytotox ic dru g s, especia lly cyclophospha -
mide a n d a z a thioprin e, a re occa sion a lly u sed to
trea t C O P ,9 0 1 3 4 1 3 7 1 3 9 1 4 2 b u t they ha ve n ot b een
eva lu a ted. T he cytotox ic dru g s a re u su a lly g iven
in a ddition to corticosteroids so whether the
ob served improvemen t is du e to the prolon g ed
cou rse of corticosteroids or to the cytotox ic dru g
is n ot k n own . C yclophospha mide ma y b e
con sidered in severely ill pa tien ts who show n o
improvemen t with corticosteroid trea tmen t
within a few da ys a n d in pa tien ts who fa il to
improve despite a prolon g ed cou rse of cortico-
steroids. In su ch a cu te a n d severe ca ses ou r
u su a l pra ctice is to g ive on e to three in tra ven ou s
b olu ses of cyclophospha mide, a s in the in itia l
trea tmen t of W eg en er’s g ra n u loma tosis.1 4 3

Pathogenesis of organising pneumonia

O rg a n isin g pn eu mon ia is the pa tholog ica l ha ll-
ma rk of a distin ct type of lu n g in ju ry a n d repa ir
ra ther tha n a disea se with on e defi n ed a eti-
olog y. T he histopa thophysiolog y u n derlyin g
org a n isin g pn eu mon ia ca n b e seen a s a
b lu eprin t of a pu lmon a ry type of “ wou n d hea l-
in g ” tha t resu lts in a seriou s lu n g disorder.1 4 4 1 4 5

O rg a n isin g pn eu mon ia wa s describ ed in i-
tia lly a s a fa ilu re of resolu tion of a cu te
pn eu mon ia . L a en n ec1 4 6 defi n ed the u su a l
pa tholog ica l cou rse of a cu te lob a r pn eu mon ia ,
la ter iden tifi ed a s pn eu mococca l pn eu mon ia ,
a s a seq u en ce of con g estion , hepa tisa tion
(when the a ppea ra n ce of the lu n g resemb led
the liver) , followed b y resolu tion withou t
seq u ela e. T he correspon din g histolog ica l se-
q u en ce comprised oedema rich in pn eu mo-
cocci a n d in fl a mma tory cells, fi b rin deposition
within a lveoli a n d, fi n a lly, liq u efa ction of fi b rin
b y n eu trophils a n d ma cropha g es. R esolu tion of
pn eu mon ia did n ot occu r in a ll ca ses, however,
pa rticu la rly b efore the era of a n tib iotics.
O rg a n isa tion of the in fl a mma tory fi b rin ou s
ex u da tes in the a lveoli wa s describ ed precisely
in su ch ca ses, with the iden tifi ca tion of the
fi b rob la st a s the ma in cell type in volved in the
process of org a n isa tion .6 7 9 1 4 7 A pa rt from a
direct in fectiou s ca u se, org a n isin g pn eu mon ia
ha s a lso b een fou n d in rheu ma tic
pn eu mon ia 1 1 1 2 1 4 8 1 4 9 a s a resu lt of pu lmon a ry
in fl a mma tion compa ra b le to the in fl a mma tory
process of ca rditis. M a sson et al1 1 describ ed the
in tra - a lveola r b o u rg eo n s c o n jo n c tifs, a lso ca lled
M a sson b odies, in rheu ma tic pn eu mon ia . I t
wa s clea rly shown tha t these were n ot specifi c
to rheu ma tic pn eu mon ia b u t were presen t in a
n u mb er of in fl a mma tory disorders.1 2

T he process of in tra - a lveola r org a n isa tion
ha s b een stu died ma in ly in ex perimen ta l
a n ima l models a n d in hu ma n A R D S . I t resu lts
from a seq u en ce of a lveola r in ju ry, in tra -
a lveola r clottin g with deposition of fi b rin , a n d
su b seq u en t colon isa tion b y fi b rob la sts to pro-

du ce a con n ective ma trix .1 4 4 1 5 0 T he in ju ry to
b oth ca pilla ry en dothelia l cells a n d a lveola r
epithelia l cells resu lts in the lea k a g e of pla sma
protein s, especia lly coa g u la tion fa ctors, in to
the a lveola r lu men . A ctiva tion of the ex trin sic
pa thwa y of the coa g u la tion ca sca de is trig g ered
b y tissu e fa ctor a n d resu lts in fi b rin deposition .
T he meta b olism of fi b rin in the a lveola r lu men
a n d on a lveola r su rfa ces resu lts from the com-
plex b a la n ce b etween the loca l procoa g u la n t
a ctivity a n d the fi b rin olytic processes. I n -
crea sed procoa g u la n t a ctivity a n d decrea sed
fi b rin olytic a ctivity resu lt in the in tra - a lveola r
coa g u la tion of the ex u ded coa g u la tion pro-
tein s, fi b rin deposition , a n d a lveola r da ma g e.
T he mig ra tion a n d in va sion of fi b rob la sts
in volves the cell su rfa ce ma trix receptor
C D 4 4 1 5 1 a n d is b lock ed b y a n ti- C D 4 4 a n tib od-
ies. I n a ddition to b u ildin g a provision a l ma trix
for the con tin u a tion of the org a n isa tion proc-
ess, the coa g u la tion protein s a n d their deg ra da -
tion produ cts ex ert a n u mb er of b iolog ica l
a ctivities (especia lly chemota ctic, a ctiva tin g ,
a n d prolifera tion promotin g a ctivities1 5 2 – 1 5 4 ) on
fi b rob la sts, smooth mu scle cells, a n d in fl a m-
ma tory cells.

T he histopa thophysiolog y of C O P is a model
of a lu n g fi b roin fl a mma tory process.1 4 4 T he
fi rst step con sists of a cu te a lveola r epithelia l
in ju ry with cell n ecrosis a n d den u da tion of the
b a sa l la min a e.1 5 5 – 1 5 7 O rg a n isa tion b eg in s with
the forma tion of in tra - a lveola r fi b rin oid in fl a m-
ma tory cell clu sters rich in coa g u la tion fa ctors
a n d fu rther in tra - a lveola r mig ra tion of in tersti-
tia l fi b rob la sts throu g h g a ps in the in ju red b a sa l
la min a e. T he prolifera tin g fi b rob la sts colon ise
the fi b rin stra n ds. T hey u n derg o phen otypic
modu la tion in to myofi b rob la sts a n d org a n ise
in to fi b roin fl a mma tory b u ds with deposition of
a loose con n ective ma trix in which fi b ron ectin
a n d colla g en I I I a re a b u n da n t. T he b u ds
b ecome prog ressively more fi b rotic with con -
cen tric la yers of myofi b rob la sts a n d con n ective
tissu e, thu s g ivin g the typica l a ppea ra n ce of
in tra - a lveola r b u ds.1 5 5 1 5 7 – 1 5 9 T he a lveola r a rchi-
tectu re is rema rk a b ly preserved, with the in tra -
lu min a l b u ds ex ten din g in to some a lveola r
du cts a n d b ron chioles. A lveola r colla pse a n d
mu ra l in corpora tion of the b u ds ma y b e
presen t in some a rea s, depen din g on the deg ree
of in itia l a lveola r da ma g e.

A n ex perimen ta l model of B O O P ha s b een
developed recen tly in C B A /J mice in fected with
reoviru s 1 /L .1 6 0 R espira tory in fection b y reo-
viru s 1 /L does n ot g ive rise to B O O P in C D - 1
a n d B A L B /c mice, su g g estin g tha t g en etic host
fa ctors a re importa n t determin a n ts of the
developmen t of the fi b rotic respon se of the
B O O P type. I n this model in crea sed n u mb ers
of ma cropha g es a re ob served in the lu n g s of the
mice within the fi rst week a fter in ocu la tion
with the viru s, a n d these ex press reoviru s pro-
tein s. I n crea sed n u mb ers of ma cropha g es per-
sist du rin g the three week cou rse of the pu lmo-
n a ry disea se, b u t whether they con tin u e to
ex press reoviru s protein s a fter in fectiou s
virion s ca n n o lon g er b e detected is n ot k n own .

T issu e fa ctor a n tig en is ex pressed in C O P ,
ma in ly in hyperpla stic type II pn eu mocytes.1 6 1

A n ti- a dhesive g lycoprotein s ha ve b een stu died
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in organising pneumonia. Tenascin is present
th rough out th e ex tracellular matrix of th e
intra-alv eolar b ud s w h ereas S P A R C is only
ob serv ed intracellularly in fi b rob lasts, and
th romb ospond in 1 forms a ring at th e periph -
ery of th e b ud s, just b eneath th e epith elium
from w h ich it is prob ab ly prod uced . H ow ev er,
th e role of th ese anti-ad h esiv e proteins is still
unclear.1 6 2 Increased ex pression of
interleuk in-8 and fi b ronectin genes b y alv eolar
macroph ages h av e b een reported in C O P , sug-
gesting th at th e infl ammatory pulmonary proc-
ess may b e initiated and /or perpetuated b y
infl ammatory cy tok ines prod uced in situ b y
alv eolar macroph ages.1 6 3 Increased platelet-
d eriv ed grow th factor ( P D G F ) positiv e cells
h av e b een d emonstrated b y immunoh isto-
ch emistry in organising pneumonia lesions and
attrib uted to th e local recruitment of mono-
cy tes into th e foci of connectiv e tissue
proliferation.1 6 4

H ow corticosteroid s ind uce th e d isappear-
ance of th e w ell organised fi b rotic intra-
alv eolar b ud s remains a my stery . D egrad ation
of th e connectiv e matrix req uires specifi c
enz y mes such as matrix metalloproteinases
( M M P ) , gelatinases, and stromely sins. Th ese
enz y mes may b e prod uced b y leucocy tes and
th e fi b rob lasts th emselv es. C y tok ines may
mod ulate th e prod uction of M M P - 1 (colla-
genase) b y fi b rob lasts,1 6 5 1 6 6 and th e composi-
tion of th e matrix itself may mod ulate th e pro-
d uction of proteases b y fi b rob lasts.1 6 7 R elax in, a
cy tok ine/grow th factor, stimulates th e ex pres-
sion of M M P - 1 in a b iph asic, d ose d epend ent
manner.1 6 8 Th us, fi b rob lasts may play a role in
th e d egrad ation of th e matrix th ey th emselv es
prev iously b uilt.

Tak en togeth er, th e clinical, path ological,
and b iopath ological d ata suggest th at C O P
refl ects th e response to an initial injury of
unk now n cause(s) w h ich causes pulmonary
infl ammation, w h ich is furth er self-perpetuated
in some patients to prod uce th e ch aracteristic
b ud s of intra-alv eolar granulation tissue associ-
ating (my o) fi b rob lasts and connectiv e matrix .
Th e most intriguing feature of C O P is its rapid
resolution follow ing treatment w ith cortico-
steroid s, th e mech anism of w h ich is currently
unk now n.

Conclusion and research perspectives

A lth ough rare, C O P is now a w ell ch aracterised
entity w ith ch aracteristic clinical and rad iologi-
cal features and path ological d iagnostic crite-
ria. A lth ough treatment w ith corticosteroid s is
v ery eVectiv e, w e are unab le to pred ict w h ich
patients w ill relapse after red ucing or stopping
treatment, nor d o w e k now th e most appropri-
ate d ose w ith w h ich to start treatment and h ow
long patients sh ould b e treated . S ome patients
are prob ab ly ov ertreated w h ereas oth ers w ould
b enefi t from longer treatment. Th ere may not
b e a single cause of C O P b ut b iopath ological
stud ies are need ed to id entify th e mech anisms
w h ereb y a limited w ound h ealing reaction
sw itch es to an id iopath ic persistent infl amma-
tory process w h ich is nev erth eless v ery respon-
siv e to corticosteroid s.
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