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Presentacio de la tesi

”Cap investigacié és completa fins que se n’ha escrit un informe.
Fins i tot si els resultats son interessants nomes per l’investigador,
s 'haurien de guardar en un arxiu, encara que fos curt i escrit a ma.
Si els resultats son d’interés general,

haurien d’estar disponibles per un piblic més gran.”

Aquesta tesi es presenta en forma de compendi de publicacions, d’acord amb la Normativa aprovada
per la Comissié de Doctorat de la Universitat Autonoma de Barcelona en la sessi6 del 6 de febrer de
1997. Seguint aquesta normativa, la tesi consta d’una introduccié que presenta els treballs 1 en
justifica la unitat tematica fent una amplia revisié sobre el coneixement actual del tema, els articles
originals de recerca publicats o enviats per publicacid, un resum dels resultats, una discussié global,
i les conclusions finals.

Dels sis articles que es presenten, quatre pertanyen a un mateix projecte (estudi EFRAM), destinat a
mesurar i avaluar els factors de risc d’aguditzacid de la malaltia pulmonar obstructiva cronica
(MPOC), i els altres dos a un projecte intimament relacionat (seguiment de I’estudi RERAMS),
dissenyat per a estudiar la mortalitat d’una cohort de pacients amb asma 1 MPOC.

L’EFRAM (Estudi dels Factors de Risc d'Aguditzacié de la MPOC) va sorgir d'una convocatoria de
recerca de I'Agéncia d'Avaluacié de Tecnologia Medica I'any 1996. La deteccié i prevencio de
factors de risc modificables (conductuals, socials i sanitaris) que predisposen a la reaguditzacio de
la malaltia pulmonar obstructiva cronica era una de les intervencions i accions prioritaries del Pla
de Salut de Catalunya 1996-98". La manca d'evidéncia cientifica sobre el tema va motivar que
s'inclogués en la convocatoria de recerca de I'Agencia. L’estudi EFRAM mesura la prevalenga dels
potencials factors de risc d’aguditzacié en malalts ingressats per aquesta causa (article 1),
I’associacié entre aquests factors i I’ingrés hospitalari per aguditzacié de la MPOC (articles 2 1 3), i
’associacié entre els diversos factors individuals i I’aguditzacié d’origen bacteria (article 4).

El seguiment dels individus inclosos a I’estudi RERAMS (Respiratory Emergency Room
Monitoring System) (FIS 96/0042/01) ha permeés analitzar la mortalitat de la cohort de pacients amb
asma i MPOC, comparant-la amb poblacié general i avaluant les diferéncies per sexe™, estudiar
I’associaci6 entre la mortalitat en individus amb MPOC i els nivells de contaminants atmosferics (" i
article 5) i comparar les taxes de mortalitat entre pacients amb asma i MPOC (article 6).

Els resultats d'aquests articles pretenen proporcionar informaci6 1til per a una millor consideraci6 de
la MPOC i els determinants de la seva evolucid, en termes d’aguditzacié i mortalitat, en els plans de
salut i les guies especifiques de la malaltia.

" Abramson JH. Survey methods in community medicine. 4™ edition. London: Churchill Livingstone, 1997.

i Pla de Salut de Catalunya 1996-1998. 1997.

i Sunyer J, Anto JM, McFarlane D, Domingo A, Tobias A, Barcelo MA, Munoz A. Sex differences in mortality of
people who visited emergency rooms for asthma and chronic obstructive pulmonary disease. Am J Respir Crit Care Med

1998;158:851-856.

™ Sunyer J, Schwartz J, Tobias A, Macfarlane D, Garcia J, Anto JM. Patients with chronic obstructive pulmonary
disease are at increased risk of death associated with urban particle air pollution: a case-crossover analysis. Am J
Epidemiol 2000;151:50-56.
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RESUM

Antecedents: L'aguditzacié de la malaltia pulmonar obstructiva cronica és important en termes de
salut (perqué s’associa amb la reduccid de la supervivéncia i empitjorament de la qualitat de vida
dels pacients) i economics (sobretot pel cost de les hospitalitzacions). Malgrat aix0, no es coneix
quins son els factors de risc o protectors de I’aguditzacié de la MPOC, mi fins a quin punt els
pacients amb MPOC sén tractats de forma satisfactoria en referencia a aquests factors. Es considera
que la infeccid respiratoria és un factor clau en I’aguditzacié perd el seu rol és debatut i es

desconeix a quins altres factors s’associa.

Objectius primaris: (1) Mesurar la prevalenga de factors de risc d'aguditzacié relacionats 1 no-
relacionats amb l'atencié meédica en una mostra de malalts amb MPOC que requereixen ingrés
hospitalari per aguditzacié de la seva malaltia. (2) Estimar I'associacio entre aquests factors de risc
d'aguditzacio i l'ingrés hospitalari per aguditzacié de la MPOC. Objectiu secundari: (3) Estimar
’associacid entre factors relacionats i no-relacionats amb 1’atencié medica 1 la infeccid bacteriana en
una mostra de malalts amb MPOC que requereixen ingrés hospitalari per aguditzacio de la seva

malaltia.

Disseny i pacients: (1) (objectius 1 i 3) Estudi transversal. Mostra sistematica d’1 de cada 2
pacients ingressats per aguditzacié de la seva MPOC en quatre hospitals terciaris de l'area de
Barcelona entre maig del 1997 1 abril del 1998. (2) (objectiu 2) Estudi cas-control. Els casos es van
reclutar d’entre els pacients inclosos a l'estudi de prevalencga. Els controls es van reclutar dels
registres d'altes hospitalaries, havent coincidit en un ingrés previ amb un cas pero estant clinicament
estables durant I'ingrés actual del cas corresponent. (3) (objectiu 2) Estudi longitudinal. Els pacients

inclosos a I’estudi transversal es van seguir fins maig del 1999.

Mesures: Per als individus reclutats durant un ingrés: qiiestionari extens (dades
sociodemografiques 1 cliniques, i factors relacionats amb l'estil de vida 1 els serveis sanitaris),
mostra d’esput 1 mesures antropometriques a 1’ingrés; 1 almenys tres mesos després de I’ingrés i en
situacio clinica estable, espirometria forcada i gasometria arterial basal. Controls: totes aquestes
proves durant una entrevista el més propera possible a I’ingrés del cas corresponent. A partir del
Conjunt Minim Basic de Dades d’Altes Hospitalaries (CMBDAH), obtenci6 dels ingressos fins
maig del 1999 dels individus seguits. Creuament de les bases de dades amb el Registre de Mortalitat

de la Generalitat de Catalunya per obtenir I’estat vital dels individus seguits 1 les causes de mort.
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Analisi: (1) (Article 1: objectiu 1, disseny 1) Proporcions i intervals de confianga 95% dels factors

de risc, ajustant per sexe, edat i gravetat de la malaltia, utilitzant models GEE (generalised
estimating equation) que permeten incloure la informacié de diferents episodis d’un mateix pacient.
(2) (Article 2: objectiu 2, disseny 2) Model multivariat de regressié logistica no-condicional per
obtenir OR de I’associacié entre els diversos factors de risc 1 1’ingrés hospitalari. (3) (Article 3:
objectiu 2, disseny 3) Model multivariat de riscos proporcionals en una regressié de Cox per
obtenir HR de I’associacio entre els diversos factors de risc i I’ingrés hospitalari. (4) (Article 4:
objectiu 3, disseny 1) Model multivariat de regressid logistica no-condicional per obtenir OR de

I’associacid entre els diversos factors de risc 1 la infeccid bacteriana.

Resultats: Es van reclutar 346 individus (29 dones) amb un total de 404 ingressos; edat
(mitjana(DE)) 69(9), mediana FEV, 31% del valor de referéncia i mitjana PO, 63(13) mmHg.
D’aquests 346, 86 complien els criteris de cas i es van aparellar amb 86 controls, de mitjana d’edat
69 anys i mitjana FEV, 43% del valor de referéncia. Respecte a la prevalenca de factors de risc
potencialment modificables, es va trobar que: el 28% dels pacients no havia rebut la vacuna contra
la grip; una elevada proporcié (86%) no assistia a programes de rehabilitacid respiratoria; el 28%
dels individus amb PO,<55mmHg no utilitzava oxigenoterapia cronica domiciliaria (OCD); entre
els usuaris d'OCD, el 18% ho feia menys de 15h/dia; el 43% del total va fallar en alguna de les
maniobres essencials de I'inhalador; el 26% eren fumadors actuals; el 21% dels que actualment no
fumaven estaven exposats a tabac passiu a domicili; I’exposicié laboral a contaminants era baixa
(5%). En I’estudi cas-control es van trobar els seglients factors de risc (o protectors) d’ingrés per
aguditzacio de la MPOC: haver tingut 3 o més ingressos per MPOC en I’any anterior (OR 6.21,
p=0.008), percentatge de FEV, predit (OR 0.96 per unitat percentual, p<0.0005), infraindicacio
d’oxigenoterapia cronica domiciliaria (OR 22.64, p=0.007), i tabaquisme actual (OR 0.30,
p=0.022). Cap dels altres factors estudiats va mostrar associacié amb I’ingrés per aguditzacié de la
MPOC. En I’estudi longitudinal, el model final multivariat va mostrar els segiients factors associats
a I’ingrés per aguditzacioé de la MPOC: haver tingut 3 o més ingressos per MPOC en I’any previ al
reclutament (HR 1.66, p=0.000), percentatge de FEV, predit (HR 0.97 per unitat percentual,
p=0.001), nivells de PO, (HR 0.98 per unitat de mmHg, p=0.024), estar controlat pel pneumoleg
comparat amb el metge de capgalera (HR 1.66, p=0.058), prendre anticolinergics (HR 1.81,
p=0.017), i alts nivells d’activitat fisica habitual comparat amb nivells baixos (HR 0.54, p=0.010).
Respecte a I’estudi d’infeccions, només el percentatge de FEV, predit (OR 0.97, p=0.04) es va
relacionar amb la infeccid bacteriana de forma independent i estadisticament significativa, i el baix

nivell socioecondmic amb un major risc d’infeccid per pseudomones (OR 8.85, p=0.04).
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Conclusions: Hem trobat prevalences de factors de risc d'aguditzacié de la MPOC modificables de
moderades a altes en una mostra representativa de pacients ingressats per aquesta causa. L’estudi de
’associacié entre un ampli ventall de potencials factors de risc d’aguditzacié 1 I’ingrés per aquesta
causa ha mostrat com a principals troballes que el major nivell d’activitat fisica habitual s’associa
amb una reduccié del risc d’ingrés per aguditzacié de la MPOC, que la infraindicaci6 d’OCD
s’associa a un augment d’aquest risc i que existeix un grup de factors clinics, relacionats amb la
gravetat de la MPOC, que també es relacionen amb un augment del risc d’ingrés (els ingressos
previs, el baix nivell de FEV| i el baix nivell de PO,). D’altra banda, no hem trobat associacid entre
I’ingrés per aguditzacié de la MPOC i la majoria de factors relacionats amb I’atencié médica
(vacuna contra la grip i el pneumococ, rehabilitacid respiratoria, la majoria de farmacs, 1
compliment amb la medicacid). El percentatge de FEV, predit es relaciona amb el risc d’infecci6

bacteriana, i el baix nivell socioecondmic amb un major risc d’infeccié per pseudomones.

Implicacions: Durant la realitzacié de I’estudi, s’ha posat de manifest ’escassa recerca existent
sobre 1’aguditzacié de la MPOC. Aquesta manca d’evidéncia cientifica dificulta el fer
recomanacions i fa palesa la necessitat d’investigar més sobre aquest tema. Malgrat aixo, la

informaci6 proporcionada pot ser util pels plans de salut i guies especifiques de la MPOC.






INTRODUCCIO

L Estudi dels Factors de Risc d’Aguditzacié de la MPOC (EFRAM) respon a una convocatoria oberta
de recerca de I’Agéncia d’Avaluacié de Tecnologia Medica, que tenia un objectiu pragmatic de
respondre sobre la situacié (“prevalenga”) a Catalunya dels factors que predisposen a I’aguditzacid
de 1a MPOC (article 1), especialment aquells modificables, lligats o no a I’atencié medica. EI grup
d’investigadors participants a I’estudi, pneumolegs i epidemiolegs, vam aprofitar per revisar a fons
el tema, del qual no existia gaire evidéncia cientifica, i per respondre també objectius més cientifics,
el principal dels quals era esbrinar quina és I’associaci6 entre els factors estudiats i I’ingrés per
aguditzacié (articles 2 i 3). Tant en els articles com en aquesta tesi utilitzem repetidament el terme
“potencials factors de risc”, per referir-nos a tots els factors que és plausible que augmentin o

redueixin el risc d’aguditzaci6, independentment de I’evidéncia cientifica existent fins al moment

sobre aquesta associacio.

L’estudi EFRAM va comencar amb una amplia revisié bibliografica de la MPOC i de I’aguditzacio,
cercant a Medline i la Cochrane Library per "MPOC" i "aguditzacié/ingrés/hospitalitzacio". Aquesta
revisié ha estat actualitzada periddicament amb les mateixes fonts, i a continuaci6 en presentem un

resum per entendre el context en el qual s’emmarca I’estudi EFRAM.

Malaltia pulmonar obstructiva cronica (MPOC)

Definicio

La malaltia pulmonar obstructiva cronica (MPOC) es defineix segons I’American Thoracic Society
com una "obstrucci6 al flux aeri, deguda a bronquitis cronica o emfisema, generalment progressiva,
que pot anar acompanyada d'hiperreactivitat i pot ser parcialment reversible"', on el terme
bronquitis cronica fa referéncia a un conjunt de caracteristiques cliniques ("tos i expectoracio
almenys tres mesos a l'any durant almenys dos anys consecutius") i l'emfisema es defineix a partir
de caracteristiques anatomopatologiques ("augment dels espais aeris distals als bronquiols
terminals, amb destruccié de les parets 1 sense fibrosis")"%. El diagnostic de la MPOC s’estableix
segons el grau d’obstruccié del flux aeri, i aixi, la definicié operativa de la MPOC es basa en: una
reduccié del quocient entre el volum expiratori forgat en el primer segon i la capacitat vital forgada
(FEV)/ FVQ), i una reducci6 del FEV;. Els punts de tall per al diagnostic i la classificacié estan

basats en el FEV, i canvien lleugerament segons les societats cientiﬁquesl’2’3.
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Els simptomes de bronquitis cronica no es consideren suficient per diagnosticar MPOC a un

. T . . <y . . . . - 1,23
individu fins que coexisteixen amb obstruccié al flux aeri objectivada amb espirometria ™.

Recentment, pero, les guies del GOLD (Global Initiative for Chronic Obstructive Lung Disease)’
recomanen que la definicié de MPOC es faci quan els simptomes de bronquitis cronica coexisteixen
amb dispnea, sota I’assumpci6 que els pacients busquen atencié medica degut als simptomes 1 que
una deteccié dels pacients en fase precog (Estadi 0, segons el GOLD) permetria un millor seguiment

fins I’aparicio d’obstruccié al flux aeri detectada en I’espirometria.

L’asma ¢és una altra malaltia obstructiva de les vies acries que es caracteritza per la reversibilitat de
’obstruccid al flux aeri i per I’infiltrat inflamatori diferent al de la MPOC (predomini d’eosinofils 1
limfocits CD4 en ’asma, i neutrofils i limfocits CD8 en la MPOC)S. A més, ’asma té millor
prondstic que la MPOC i si respon a tractaments com els corticoids inhalats, possiblement en
relacio amb les diferents caracteristiques inflamatories. Malgrat aixo, ambdues malalties poden
coexistir tant en pacients amb MPOC amb certa reversibilitat a I’obstruccid ("component asmatic")

com en asmatics cronics que desemboquen en una obstruccié irreversible indistingible de la

MPOC!H?34

Prevalenga, mortalitat i morbiditat

La malaltia pulmonar obstructiva cronica es considera una causa important de mortalitat i

morbiditat?, i va estar inclosa en les principals linies d'actuacié del Pla de Salut de Catalunya 1996-

1998°.

A nivell mundial, la prevalenga de la MPOC ¢és del 5-10%, ha augmentat en les darreres décades’, i
és més freqiient en els homes que en les dones®, explicable per la prevalenca més alta de tabaquisme
entre els homes. En els ultims anys, pero, el tabaquisme en les dones esta augmentant i s'espera per
als propers anys un augment de la MPOC en aquest sexe’. Un estudi recent a Catalunya mostra que

la prevalenga esta al voltant del 7%, més freqiient en homes que en dones, 1 en gent gran 1 fumadors

. 1
i exfumadors'’.

La mortalitat per malalties respiratories obstructives ha augmentat en les darreres decades, sobretot
en dones, tot i que s'infraestima si només es té en compte la principal causa de mortalitat enlloc de
considerar tamb¢ les causes secundaries''. S'ha predit que la MPOC pujara en el ranking de causes
de mort al mon, passant de la 6a posici6 l'any 1990 (2.2 milions de morts)'? a la 3a I'any 2020". La

MPOC (CIM9 490-496) va ser a Barcelona la 5a causa de mort entre els homes, amb una taxa de 55.28
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morts per cada 100.000 homes i any i una taxa global de 37.93"*, durant el decenni 1983-93. A
Catalunya, la malaltia pulmonar obstructiva cronica i l'asma van suposar, l'any 1994, una taxa de
40.30 morts per 100.000 habitants’. Es important tenir en compte que gran part d'aquestes morts

serien prevenibles actuant sobre I'habit tabaquic de la poblacid.

La morbiditat, que inclou, entre d’altres, consultes al metge, visites a urgéncies i hospitalitzacions,
¢s més dificil de quantificar que la mortalitat, degut a la falta d’informacid sobre alguna d’aquestes
mesures 1 a la limitada fiabilitat de les bases de dades. En global, les dades indiquen que la
morbiditat deguda a MPOC augmenta amb I’edat i és major en homes que en dones®. La MPOC va
representar I’any 1994 a Catalunya la 4a causa d'hospitalitzacid en els homes 1 15a en les dones,
amb una taxa d'hospitalitzacié de 2.03 per 1.000 habitants (clarament superior a la de ’asma:
0.63)°. Pel que fa a morbiditat atesa en l'atencié primaria, el grup de bronquitis cronica, asma i
emfisema representen 1'1.9%, 1.6% i 1.1% de les consultes, respectivamentls. En quant a limitacié
funcional, la MPOC representava a nivell mundial I'any 1990 la 12a causa de global DALY
(disability adjusted life year: suma d'anys perduts degut a mortalitat prematura 1 anys viscuts amb

discapacitats, ajustats per gravetat)lé, i es preveu que passi al lloc 5& I'any 20202

Tot aixd implica una gran despesa per a la societat, tant per costos directes (diagnostic,
hospitalitzacions prolongades, tractament farmacologic) com indirectes (pensions, perdua de
productivitat, mortalitat prematura). Diversos estudis sobre el cost associat a la MPOC estimen que
els individus amb MPOC gasten 3 vegades més que els individus sense MPOC (des de 800 fins a

8000$ per pacient amb MPOC i any, segons el pais), sobretot degut a les hospitalitzacions'"'%!%20,

Factors de risc de MPOC

El principal factor de risc de la MPOC és el tabac, que accelera la caiguda natural de la funcié
pulmonar, pero el tabac no €s causa suficient ja que només el 10-20% dels fumadors desenvolupen
la malaltia, 1 tampoc és causa necessaria, perqu¢ alguns malalts no han estat mai fumadors.
Existeixen altres factors que intervenen en I'aparicié de la malaltia i que poden actuar tant durant la
infancia com en I’edat adulta. Certs factors genetics i ambientals en la infancia poden fer que en
arribar als 20-25 anys el FEV, sigui menor de l'esperat, i aixi, davant la preséncia del tabac (i/o
altres factors), més facilment es podria arribar al deteriorament de la funcié pulmonar que porta a la
MPOC. Per exemple, un estudi recent mostra prospectivament que el tabaquisme actiu durant

I'adolesceéncia redueix el creixement pulmonar®'.
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Factors genetics

C?** perd els determinats genétics de la MPOC

S'ha pogut demostrar agregacié familiar en la MPO
s’han comencat a estudiar fa relativament poc temps i €s molt possible que siguin complexos. Dels
gens relacionats amb 1’aparici6é de la MPOC, I'inic amb evidéncies fortes sobre la seva associacio
amb la malaltia és el déficit de l'enzim inhibidor de la proteassa oy-antitripsina, present en un
percentatge molt petit de la poblacio, de manera que només una proporcio reduida (~1%) dels casos de
MPOC se Ii poden atribuir®™. Altres factors genétics s’estan estudiant (com la proteina lligant de la
vitamina D*° , els gens relacionats amb I’estres oxidatiu®®, la inestabilitat dels microsatel.lits d’ADN?,

o els polimorfismes de la Glutation-S-Transferasa-P1°®). D’altra banda, un cop identificats els

principals determinants genétics de la MPOC, caldria analitzar les interaccions gen-ambient.

Hiperreactivitat bronquial, atopia 1 asma

Alguns estudis longitudinals han trobat una associacié entre la hiperreactivitat bronquial 1 els

30,31

simptomes de malaltia respiratoria cronica® o la caiguda major del FEV,°*', independentment del

tabac i altres possibles confusors.

Les evideéncies en el cas de 'atdpia son menors, i provenen, en tots els casos, d'estudis transversals.

S'ha relacionat amb major obstruccié bronquial en no-fumadors®? i en no-asmatics™.

Encara que I’asma es considera una entitat apart de la MPOC, diversos estudis longitudinals han
mostrat en pacients asmatics una caiguda de FEV; superior a I’esperada®, i un augment de la

mortalitat deguda a MPOC™.

Tabac

El tabac (no només de cigarretes, sind també de cigars™) es considera el factor de risc més
important, tant per al desenvolupament com per a la progressié de la malaltia. El seguiment d’una
cohort de 792 homes treballadors sans de 30 a 59 anys, entre els anys 1961 1 1969 per part de
Fletcher i cols®’ va mostrar que (1)en un home no fumador la caiguda del FEV, és de 25mL per any,
(2)en els fumadors aquesta caiguda és més accelerada 1 (3)existeix un grup de "fumadors
susceptibles" que presenten una disminucié encara més accentuada (perdues de més de 100
mL/any). Aquests darrers son els que acaben desenvolupant la malaltia. També van trobar que en
exfumadors la corba de davallada del FEV, es va acostant a la dels no-fumadors, de manera que

deixar de fumar esdevé un pas important per evitar la progressié de la malaltia®’.
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L'exposicid a tabaquisme passiu en la infancia comporta un augment de simptomes respiratoris
cronics®® i disminucié del FEV,*, pero caldria fer estudis longitudinals per determinar si s'associa
amb l'aparicié de MPOC. En adults, 1'exposici6 a tabac passiu en no-fumadors s'ha relacionat amb
la preséncia de simptomes respiratoris cronics 1 amb el diagnostic de MPOC per part del metge,

N . ., . ., , . . 4
pero l'associacié amb canvis en la funcidé pulmonar no €s consistent entre els estudis 0,

Exposicid laboral

L'estudi del paper de l'exposicié laboral ha estat limitat per la dificultat en controlar el paper del
tabac 1 pels problemes inherents a l'estudi de treballadors (efecte del treballador sa, mesura de
l'exposicié individual, etc.). Diversos estudis longitudinals han demostrat una major caiguda del
FEV, en treballadors exposats a pols minerals, miners del carbé 1 de l'or, treballadors de fundicions,

41,42 \
. Pero no tots els

i treballadors exposats a pols vegetals, grans i cotd, perd no amb gasos quimics
individus exposats desenvolupen la malaltia, de manera que la importancia dels factors de

susceptibilitat individual es torna a fer palesa.

Contaminacid atmosferica

El paper de la contaminacié atmosferica en el desenvolupament de la MPOC costa d'estudiar degut
a la dificultat de tenir mesures individuals d'exposicid. Els estudis experimentals en humans mostren
que l'exposicié en cambres als contaminants habituals produeix canvis funcionals i1 inflamatoris
compatibles amb la MPOC™, pero no és possible mesurar experimentalment els efectes de l'exposicié
cronica. Una revisié recent™ posa de manifest que els estudis sobre els efectes cronics de la
contaminacio son consistents, tot i patir encara certs defectes metodologics. En primer lloc, diversos
estudis transversals han mostrat una major prevalenca de simptomes respiratoris o diagnostic de
bronquitis cronica o emfisema en zones més contaminades comparant amb zones menys
contaminades**. Respecte a la funcié pulmonar, diversos estudis transversals troben associaci6 entre
el nivell de contaminants i la funcié pulmonar, tant en nens com en adults, i dos cohorts en nens i
adolescents 1 una en adults mostren també una associacio entre els nivells de contaminants i1 una
major caiguda de funcié pulmonar®. A més, quatre estudis longitudinals han trobat una associacié
entre els nivells més alts de contaminants i la mortalitat en poblacié general, sense mesurar
mortalitat especifica per MPOC™. Caldrien estudis longitudinals més grans, incloent diferents arees
d’estudi, 1 amb seguiment més llarg que els existents, per poder concloure que els nivells de

contaminants s’associen sense dubte amb ’aparicié de MPOC.
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Nivell socioeconomic

Una revisi6 recent constata 1’associacié entre baix nivell socioeconomic i MPOC*. Encara que la
majoria dels estudis existents son transversals i que la metodologia utilitzada és diferent en cada estudi,
’associacié és consistent entre les diferents mesures de nivell socioeconomic (ingressos economics,
educacio, ocupacid) i les diferents mesures de MPOC (funcié pulmonar, simptomes respiratoris,
ingressos hospitalaris). Els mecanismes que podrien explicar aquesta associacié son diversos: factors

ambientals en la vida intrauterina, infeccions durant la infancia, nutricid, condicions ambientals del

domicili, etc.

Infeccions respiratories en la infancia

La patologia respiratoria aguda en la infancia s'ha relacionat prospectivament amb un menor augment
dels volums expiratoris forcats™®, perod calen estudis de seguiment fins la vida adulta per demostrar
associacié amb la MPOC. D'altra banda, també s'ha proposat que les infeccions en la infancia podrien
modular el sistema immunitari protegint de 1'aparicio d'atopia®’, i aixd també tindria implicacions per al

risc d'asma 1 MPOC.

Aguditzacié de la MPOC

Definicid

Els malalts amb MPOC poden presentar episodis aguts (de pocs dies d’evolucié) d'empitjorament dels

49,50,51 a .
y 777 (freqiiencia major

simptomes habituals*® amb una freqiiéncia mitjana de 1 a 3 vegades a ’an
quan s’inclouen les aguditzacions que no es consulten o que es resolen en atenci6 primélria5 ?). A més,
alguns d’aquests episodis poden progressar i, en dies, acabar en insuficiéncia respiratoria aguda'”.
Malgrat que el terme aguditzacid és ampliament utilitzat en la practica clinica, no disposa d'una

definicié acceptada’ 3

Les guies per al diagnostic i tractament de la MPOC defineixen I’aguditzacié en termes diversos,
coincidint, perd, en que I’aguditzacié s’entén com un empitjorament de la situacié clinica

(préviament estable), que es manifesta amb augment i/o aparicié de simptomes respiratoris' .

Els estudis que inclouen pacients amb aguditzacié de la MPOC necessiten donar-ne una definici6
operativa, per tal de delimitar la poblacié d'estudi i aconseguir que els resultats siguin comparables.

Sovint aixd comporta que la definicié esdevingui una llista de criteris de seleccid, basicament
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simptomes, més o menys amplia segons I'estudi: des de "empitjorament de simptomes com tos i
dispnea, sovint amb esput purulent"*, fins a "augment de la tos, producci6 d'esput purulent, febre,
broncoespasme sever amb falta de resposta a la terapia inhaladora o augment de la dispnea sense
signes radiologics d'infiltrats al parénquima™’. La classificacié de l'aguditzacié en tres grups a
partir de simptomes (augment de dispnea i/o produccié d’esput i/o puruléncia de 1’esput) que van
fer Anthonisen i cols® (també anomenada "criteris de Winnipeg") s'ha utilitzat en estudis posteriors

per definir I'aguditzacio.

També ¢s freqiient que estudis epidemiologics defineixin I’aguditzacid a partir de la

+49,56,57 58,59,60

hospitalitzacid o les urgencies per aguditzacié de la MPOC.

Magnitud del problema

49,50,51

La freqiiéncia mitjana anual d’aguditzacions és de 1 a 3 , major quan s’inclouen les aguditzacions

que no es consulten o que es resolen en atencié primaria”.

L’aguditzacié provoca un empitjorament temporal dels simptomes i de la funcié pulmonar®*¢!> que
no es recuperara en un petit percentatge de pacients®’. Entre el 8 i I’17% dels pacients amb
aguditzacié poden presentar recaigudes del mateix episodi en els 2-24 dies segiients a Ialta®*>%% A
més, la majoria de pacients patira noves aguditzacions al llarg de la seva vida®. L’aguditzacié
s’associa a un empitjorament de la qualitat de vida®® i augment de la mortalitat (10-30%

65:9%) dels malalts que la pateixen.

intrahospitalaria, 40-60% a l'any de I’alta
Des del punt de vista sanitarieconomic, les aguditzacions de la MPOC s6n responsables d’una gran
despesa degut a l'is elevat dels serveis sanitaris (visites a atencid primaria, serveis d'urgéncies,
hospitalitzacions, unitats de cures intensives), costos de medicacié i baixes laboralslx’f’(”m’ﬁg, com es

detalla en la seccié “Prevalenga, mortalitat i morbiditat™, pagina 10.
Factors de risc d'aguditzacié de la MPOC
El coneixement sobre I'aguditzacié i, en concret, sobre els seus factors de risc, és actualment

escas™ 7 dificultant el que hauria de ser un objectiu important en el maneig de la MPOC estable

com és la prevencié de les aguditzacions®.

El coneixement de la prevalenga dels potencials factors de risc d’aguditzaci6 és important per a fer
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prevencié terciaria i incorporar nous criteris en les guies de diagnostic 1 tractament de la malaltia.

Un estudi descriptiu a Nova Zelanda®™ va mesurar la prevalenca de potencials factors de risc
d’aguditzacié modificables en 80 malalts ingressats per aguditzacié de la MPOC, trobant que un
ter¢ dels pacients encara fumaven, només el 6% portaven oxigen a domicili, només el 40% s’havien

vacunat contra la grip i el 27% participaven en programes de rehabilitacid respiratoria.

Respecte a ’associacié de cadascun dels potencials factors de risc amb 1’aguditzacio, la major part
dels estudis disponibles tenen una limitacié: 1’aguditzacié s’inclou com una (entre altres) mesura
resultat d’un unic factor o intervencid, de manera que 1’associacié obtinguda no té en compte els
altres potencials factors de risc (possibles factors confusors). Només un estudi respon directament a
la qiiestio “quins son els factors de risc d’aguditzacio de la MPOC?”, i utilitza ’ingrés hospitalari
com a mesura d’aguditzacio. En aquest treball® ® el seguiment de 64 malalts amb MPOC durant 2
anys i mig mostra que els factors que s’associen a 1’ingrés en l'analisi bivariada sén: I'index de
massa corporal <20kg/m’, la distancia caminant 6 minuts <367m (valor de la mediana en aquesta
mostra), la PO,<65mmHg, la PCO,>44mmHg 1 la pressi6 de l'artéria pulmonar>18mmHg, pero no
I'edat, les comorbiditats o 1'habit tabaquic. En I’analisi multivariada només la PCO; i la pressié de
l'artéria pulmonar romanen associades amb 1’ingrés per aguditzacié de forma estadisticament
significativa. Els autors conclouen que la insuficiéncia respiratoria cronica hipercapnica 1 la
hipertensié pulmonar sén factors predictors d'ingrés per aguditzacié de la MPOC. Una limitacié
d’aquest estudi és que només va tenir en compte parametres fisiopatologics, sense considerar factors
relacionats amb 1’atencié medica o amb I’estil de vida. L’estudi d’un ventall més ampli de
potencials factors de risc permetria un millor coneixement de la naturalesa de 'aguditzacid, i, en el

cas que alguns fossin modificables, esdevindria una eina important per a la prevencio.

A continuaci6, fem una revisioé de les evidencies disponibles sobre els potencials factors de risc.
Alguns d’ells sén factors de risc d’aguditzacié reconeguts, d’altres son controvertits i d’altres no
han estat estudiats pero van ser suggerits per 1’equip investigador durant I’elaboracié del protocol de
I’estudi EFRAM, ja que es considerava plausible clinicament que mostressin una associacido amb
I’aguditzacio de la MPOC. Els “potencials factors de risc” s’exposen en 1’ordre segiient: factors
clinics (simptomes 1 funcié pulmonar, trastorns de la nutricid, qualitat de vida), factors ambientals
(contaminacié atmosferica, infeccid respiratoria), d’estil de vida (consum de tabac, consum
d’alcohol, activitat fisica) 1 d’atencid medica (tractament farmacologic, vacunacié contra la grip,
vacunacié contra el pneumococ, rehabilitacié respiratoria, oxigenoterapia cronica domiciliaria,

educacid sanitaria, compliment, metge que controla la malaltia).
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Simptomes i funcié pulmonar

Els simptomes respiratoris, com sibilants, tos i produccié d’esput diaris, 1 haver tingut 3 o més
aguditzacions en I’any previ, s’han associat de forma independent a major freqiiencia
d’aguditzacions en un panell de 70 individus amb MPOC seguits durant 1 any5 2,

L’efecte del nivell de FEV, sobre el risc d’aguditzacié ha estat mesurat en diversos estudis**%77!
perd els resultats son contradictoris, probablement relacionat amb el fet que alguns dels estudis
utilitzaven un nombre petit de malalts amb poca variabilitat en el FEV; 1 a que d’altres

categoritzaven aquesta variable enlloc de mantenir-la com a continua.

El seguiment de 64 malalts amb MPOC durant 2 anys i mig troba com a factors de risc d'ingrés per
aguditzacié la hipercapnia i la hipertensié pulmonar, després d’ajustar per altres variables

fisiologiques™.

Trastorns de la nutricid

Tant l'obesitat com la pérdua de pes sén caracteristiques freqiients en els malalts amb MPOC.
S'estima que el 25% dels malalts amb MPOC tenen un pes inferior al 90% de l'ideal "7,

percentatge que augmenta fins al 50% quan es tracta de pacients ingressats a I'hospital .

El seguiment de 39 pacients amb MPOC durant 1 any va mostrar que el plec tricipital era molt

menor en els que ingressaven durant el seguiment que en els que no, sense diferéncia en l'edat,

funcié pulmonar o gasometria arterial’’. El baix index de massa corporal (<20) també ha estat
P g p

associat de forma bivariada amb un major risc d'ingrés per aguditzacié en el seguiment durant 2

anys i mig de 64 malalts amb MPOC>®.

La principal limitacié d’aquests estudis és que no permeten distingir si la malnutricié provoca
I’aguditzacio o si és un marcador de mal pronostic (un confusor d’altres potencials factors de risc).

Tot i que la malnutricié podria causar aguditzacié de la MPOC per diversos mecanismes (trastorns

. . el . 72,74 . ,
de funci6 pulmonar, capacitat de difusié i consum d’oxigen =", decondicionament muscular’ "%, o

77,79

alteracions de mediadors inflamatoris que predisposen a infeccions'”'’) caldria fer assajos

d'intervencid nutricional per esbrinar el rol que juga la malnutricio en 1’evolucio de 1a MPOC.
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Qualitat de vida

El seguiment durant 1 any de 377 individus ingressats per aguditzacié de la MPOC ha mostrat que
puntuacions més baixes en la qualitat de vida relacionada amb la salut, mesurada segons el St
George’s Respiratory Questionnaire, s’associen a un major risc d’ingrés per aguditzacio,

independentment de les variables fisiologiques®’.

Contaminacio atmosférica

Els episodis d'alta contaminacié a Londres de l'any 1952 van anar associats a un augment en la
mortalitat total i, sobretot, en la mortalitat per bronquitis i emfisema. Aquest patrd va fer pensar que

. ., . . .. . 3 . .. 0
la contaminacid podia exacerbar determinades condicions respiratories croniques™.

Diversos estudis han relacionat 1’augment dels nivells de contaminants (fums negres 1 SO, PM i

81,82,83 5 ,
1 Paugment de 1’us

NO,¥, 0; i SO,%) amb l'augment de simptomes respiratoris
d’inhaladors®® en panells de malalts amb MPOC. També ’augment dels nivells de contaminants
s’ha associat a un augment de les visites a urgencies 1 ingressos per MPOC al nostre medi®®, arreu

8 fins i tot a nivells actuals. Estudis experimentals han

d’Europa(’O, als Estats Units® i al Canada
mostrat que la majoria dels contaminants tenen capacitats oxidatives (de generar radicals lliures) 1
produeixen inflamacié pulmonar 1 dany epitelial®****%?! " efectes que, segons alguns autors,
formen part del mecanisme d'exacerbaci6 de malalties respiratories com la MPOC, on ja existeix un
deficit del sistema oxidatiu® i les particules contaminants es dipositen al pulmé en més quantitat

que en poblacid general”. Aixi doncs, podem afirmar que la contaminacié atmosferica és un factor

de risc per ’aguditzaci6 de la MPOC que, a més, és potencialment modificable.

Infeccid respiratoria

La infecci6 respiratoria s'ha considerat la principal causa d'aguditzacié de la MPOC des de fa molts
anys’**> a més d'una causa important de mortalitat en aquests pacients*®, pero hi ha dades confuses
(que no revisarem en aquest capitol) sobre alguns aspectes rellevants, com el paper dels germens en

periodes estables o la utilitat dels antibiotics en prevenir l'aguditzacié®®.

Alguns gérmens (com Haemophilus influenzae 1 Streptococcus pneumoniae) son habitants freqiients
del tracte respiratori superior normal, tant en nens com en adults sans’’. Diversos estudis n’han

N . . . . . 9 . . .
trobat una preséncia elevada en vies respiratories superiors’’ o inferiors”””'%1%019 de pacients
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97,98,101

amb MPOC clinicament estable, més que en controls sans , més en fumadors que en no

98,101,102 01

fumadors i més quan l'obstruccié al flux aeri és més greu'®’. En els individus amb
aguditzacié de la MPOC, la prevalenga d’aquests patogens és encara major'™’. Els més habituals en

la infeccid respiratoria en pacients amb MPOC sén Streptococcus pneumoniae 1 Haemophilus

96,98,100,103 96,98,104

influenzae , seguits de la Moraxella catarrhalis , considerada des de fa uns anys com

a patogena'”. Alguns estudis suggereixen més variabilitat, prenent un paper important

1% i la Chlamydia pneumoniae'’. Dos estudis recents han trobat

I'Haemophilus parainfluenzae
relacié entre la gravetat de l'obstruccio al flux aeri i el tipus de gérmens presents en les
aguditzacions infeccioses, predominant les Enterobacteriaceae i Pseudomonas spp en el grup de

108,109
. Respecte als

malalts amb MPOC més greu, i perdent importancia I'haemofilus i el pneumococ
virus i bactéries atipiques, se’ls considera responsables d’almenys el 20% de les aguditzacions, sent

, . . . . . . .. v . . 96
els més freqiients 1'influenza, el rhinovirus, el virus respiratori sincitial 1 el coronavirus™.

Malgrat que els mecanismes i condicions locals que afavoreixen les infeccions bacterianes en la
MPOC han estat estudiats''’, es desconeix quins son els factors externs, associats a caracteristiques

de I’individu o atencié médica rebuda, que podrien intervenir en el risc d’infeccié.

Consum de tabac

Es dificil estudiar els efectes del tabac actiu en individus amb MPOC, ja que gairebé tots soén o han
estat fumadors actius, i els motius que han portat a un grup d’ells a deixar de fumar poden estar

associats tant amb un millor com amb un pitjor pronostic de la malaltia''.

L’ unic treball’® que ha estudiat 1’associacid entre tabaquisme actiu i ingrés per aguditzacid no troba
q q gres per ag

diferéncies en el risc d’ingrés entre fumadors actuals 1 ex o mai fumadors.

S’han descrit dos mecanismes pels quals el tabaquisme actiu podria provocar un major risc
d’aguditzacid: mitjangant els nivells baixos de F EV,* (associats al consum de tabac®’), encara que
ja hem fet esment de la controvérsia en I’associacié entre FEV| 1 aguditzacié****"""; i per infeccié
deguda a la major proporcid de bactéries en vies acries trobada en fumadors actius amb MPOC

) 98,101,102
comparant amb ex o mai fumadors b1oz,

Consum d’alcohol

Encara que cap estudi ha adregat directament la relacid entre consum d'alcohol i aguditzacié de la
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MPOC, la ingesta d'alcohol es podria relacionar amb l'aparicié d'aguditzacions mitjangant diversos

mecanismes: alteracié de les fases del son (amb el conseqiient descens de la saturacié arterial

113

12 o augment del risc d'infecci6 respiratoria' .

d'oxigen)

Activitat fisica

Els malalts amb MPOC tenen mala tolerancia a l'exercici (per decondicionament, malnutricid,
nivells baixos d'hormones anabolitzants i, potser, miopatia)lm. L'exercici €s un dels components
principals dels programes de rehabilitacio, pero a més, la prescripci6 d’exercici s’hauria de fer a tots

els malalts amb MPOC".

Un inconvenient a I’hora d’avaluar els efectes de D’activitat fisica és que els estudis utilitzen
diferents meétodes que mesuren aspectes diversos, encara que es puguin comparar fins a cert punt.
L'avaluacié retrospectiva de la utilitzacié de serveis sanitaris en 57 malalts amb MPOC estable va
mostrar que els individus que havien ingressat dues o més vegades en I’any previ tenien menys
for¢a muscular que els que no havien ingressat gens”’. La disminucié de la distancia caminada en 6
minuts també s'ha descrit com un factor de risc d'ingrés per aguditzacié (en 1'analisi bivariada) en el

seguiment de 64 malalts amb MPOC durant 2.5 anys>’.

Un altre inconvenient és que, igual com en el cas de la malnutricid, no podem saber fins a quin punt
la reduccio de I’activitat fisica és causa o conseqiiencia de les aguditzacions de la MPOC, i només
estudis longitudinals permeten avaluar el sentit de 1’associacid. Respecte als mecanismes, un nivell

més alt d’activitat fisica habitual podria associar-se a menor risc d’aguditzacid tant pel

115

condicionament cardiovascular > com pels efectes en vies metaboliques relacionades amb I’estres

. .11
oxidatiu''®.

Tractament farmacologic

Els corticoids inhalats s’han associat a una reduccio de la taxa d’aguditzacions en un assaig aleatori

controlat''” i un gran estudi de cohorts''"® i a la reduccié de la gravetat de les aguditzacions (perd no
de nombre total) en un assaig més petit'"’, mentre que un altre gran assaig no va trobar diferéncies

en el nombre d’aguditzacions entre el grup tractat i el placebo'*’.

Un metaanalisis recent mostra que els mucolitics orals redueixen el nombre d’aguditzacions en

adults amb bronquitis cronica i MPOC'?'.
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El paper preventiu dels antibiotics en les aguditzacions no esta clar, ja que els assajos realitzats
mostren resultats contradictoris’®. Altres farmacs han estat assajats per prevenir I'aguditzacié de la
MPOC de causa infecciosa: la N-acetil-cisteina s'ha associat a una menor colonitzacié de vies
aéries'”, i 'OM-85 (un agent immunoestimulant), tot i no reduir el nombre d'aguditzacions en el
grup tractat respecte el placebo, si s’associa a una reduccié del nombre d'aguditzacions que

requereixen ingrés i del nombre de dies passats a I'hospital”".

Vacunaci6 contra la grip

La vacunacié contra la grip es recomana anualment als pacients amb malaltia pulmonar obstructiva
cronica'?”. Els pacients amb malalties respiratories croniques'** es consideren grups de risc per
desenvolupar complicacions de la grip. Fins a un 80-90% de I'excés de morts atribuides a la grip
pertany al grup d'individus majors de 65 anys, i, en estratificar per causes, les respiratories i les
cardiovasculars estan als primers llocs'**'**'* La vacuna contra la grip ha demostrat ser efectiva
en la gent gran, tal com ho mostra un metaanalisi'*® que, revisant els principals estudis, troba una
efectivitat del 50-60% per prevenir malalties respiratories, pneumonia, hospitalitzacié i mort. En els
malalts amb malaltia respiratoria cronica, 1’estudi de l'efectivitat de la vacuna comparant 1366
vacunats i 532 no vacunats durant 3 periodes de grip (anys 1993-96) mostra una reduccié del risc
d’hospitalitzaci6 per pneumonia i grip (RR 0.48, 1C95% 0.28-0.82) i de mort (RR 0.30, 0.21-0.43)
durant el periode epidémic, aixi com del nombre de visites a consultes externes entre els individus
que consultaven almenys una vegada, tant per pneumonia i grip (RR 0.64, 0.49-0.84) com per totes
les causes respiratories (RR 0.89, 0.83-0.96)'?’. Encara que no s’hagi estudiat directament la relaci6
entre la vacuna i ’aguditzacid, es pot assumir que la reduccié d’hospitalitzacions, de mort i de
visites al metge per causes respiratories pot ser deguda a una reduccié de les aguditzacions, tant de
causa virica (directament provocada per la grip) com bacteriana (per sobreinfeccions secundaries a

la infeccid gripal).

Vacunacioé contra el pneumococ

1,128

La vacuna antipneumococcica és actualment recomanada per algunes guies mentre que altres

consideren que no hi ha prou informacio per fer una recomanacio genera12’3. Tot 1 que la vacunacid
contra el pneumococ no s'’ha demostrat que protegeixi d'aguditzacions en la MPOC, si sha
demostrat eficag (al voltant del 60%) en prevenir la pneumonia pneumococcica en adults de baix
risc (segons un metaanalisi amb 9 assajos aleatoris controlats'??) i en malalts respiratoris cronics

(segons un assaig del CDC (Centers for Disease Control and Prevention)'*").
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Rehabilitacio respiratoria

Les guies per al diagnostic i tractament de la MPOC recomanen aplicar programes de rehabilitacio
en pacients amb MPOC que pateixen una limitacié severa al flux aeri, que no milloren amb el

1,23
]

tractament convencional o en aquells que presenten limitacions en la seva activitat habitual ", que

han d'incloure fisioterapia, entrenament muscular, suport nutricional, psicoterapia i educacio.

L'efectivitat de la rehabilitacid respiratoria en els pacients amb MPOC ha estat un tema molt debatut

3

degut a que molts treballs sén assajos no controlats o tractaments sense supervisié'', i a la falta de

N . e . . 132
mesures regulars de tolerancia a l'exercici i qualitat de vida 32

Hem identificat tres assajos aleatoris controlats que han estudiat el paper de la rehabilitacid en
’aguditzaci6 de la MPOC. Ries i cols'*® mostren una reduccié no significativa del nombre de dies
passats a I’hospital (-2.4 dies/pacient per any en el grup tractat vs. +1.3 dies/pacient per any en el
grup control) en un total de 119 pacients amb MPOC seguits durant 6 anys. El seguiment durant un
any de 200 pacients amb malaltia respiratoria cronica (el 84% dels quals tenia MPOC) mostra una
reduccié en el nombre d’ingressos, de dies passats a ’hospital i de visites a domicili per causa
respiratoria en el grup tractat respecte el placebo, pero també un augment de les consultes a atencio
primaria’*. Giiell i cols'? troben una reduccié significativa del nombre d’aguditzacions perd no del
nombre d’ingressos (aguditzacions en les que s’observava augment de la obstruccié al flux aeri i
hipoxémia o hipercapnia greu) en un grup de 60 individus amb MPOC seguits 2 anys (30 amb

rehabilitacio 1 30 amb tractament estandard).

La reducci6 de les aguditzacions per part de la rehabilitaci6 respiratoria podria venir mediada pels
efectes fisiologics (p.e., condicionament cardiovascular), sobretot relacionats amb I’entrenament

: ., . p 132
muscular' ', i la reduccié de la percepci6 de dispnea 2,

Oxigenoterapia cronica domiciliaria (OCD)

Els dos estudis dels anys 80 (el del Medical Research Council ** i el del Nocturnal Oxygen Therapy

137

Group °’) sobre els efectes beneficiosos en la supervivéncia de la oxigenoterapia cronica

domiciliaria (OCD) no van deixar cap dubte sobre la seva indicacid en el grup de malalts amb

1,

MPOC i hipoxémia severa">”. Perd només un d’ells va buscar I’efecte de I’OCD en els ingressos

per MPOC, trobant que no hi havia diferéncies en el nombre de dies passats a I’hospital ni en el

nombre de dies treballats des de I'inici del tractament entre el grup tractat i el grup control'*.
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Encara que no existeixen estudis posteriors que hagin avaluat la relacié de I'OCD amb
I’aguditzacid, és l1ogic suposar que I’OCD podria reduir-ne el risc mitjangant la correccio de la

. . e 56
hipoxémia i la hipercapnia™.

Educacio sanitaria

Les guies per al diagnostic i tractament de la MPOC"*? recomanen educar els pacients en la seva
malaltia i encoratjar-los a participar activament en el tractament, tot i que els estudis destinats a
avaluar els efectes de 1’educacié sén escassos. Un assaig aleatori controlat amb 82 individus amb
MPOC seguits durant un any va trobar que el 17% del grup tractat (educacid) reingressava, enfront
un 35% del grup control®. En canvi, la revisié de Lacasse orientada a trobar quins dels
components dels programes de rehabilitacié son els responsables dels efectes beneficiosos, no
trobava un paper clar per a I'educacié'”’. L'evidéncia sobre els efectes beneficiosos de I'educacié en

, P 140 - . ..
la MPOC encara és escassa, els seus costos son elevats * 1 manquen estudis de costefectivitat dels

programes.

Compliment

L'incompliment amb la medicacié es pot definir com el "grau amb que la conducta del pacient
coincideix amb les recomanacions cliniques del personal sanitari"'*' 0 bé de forma operativa com el
"nombre d'errors d'omissid, de proposit, de dosis, de temps o seqiiéncia, 1 la presa de farmacs no

nl42

prescrits pel metge" **. El compliment és important en la MPOC perque els farmacs s'administren

'3 pero aixo dificulta el seu estudi. L’incompliment en

regularment, durant anys i1 sovint combinats
els malalts amb MPOC esta entre el 25% i el 70%, segons la mostra de pacients i el métode utilitzat
(teofilina en sang'*, ql'iestionaris145 , pes de la bombona d'oxigen liquid o recompte del rellotge del
concentrador en pacients amb OCD'"**'¥’  avaluaci6 de la técnica de l'inhalador'®®). Malgrat
I'elevada proporcid d'incomplidors i les conseqiiéncies que aixo pot tenir, com s’ha vist en altres
grups de malalts'*’, una revisié sobre compliment en malalties respiratories' > posa de manifest que
no hi ha recerca existent sobre les conseqiiéncies de I'incompliment en la MPOC"', que vindrien

donades per la manca d’efecte dels tractaments amb els quals s’ha incomplit.

Metge que controla la malaitia

Alguns estudis han comparat diverses mesures entre pacients amb MPOC controlats pel metge de
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capgalera i els controlats pel neuroleg, pero cap dels estudis ha utilitzat I'aguditzaci6 o 'ingrés com

152,153,154 : o : : :
3132 Donat que en les guies es recomana que sigui el pneumoleg qui porti el

1,2,3

a mesura resultat
malalt a partir de cert nivell de gravetat de la malaltia**°, és important con¢ixer si existeixen
diferéncies en I’evolucio dels pacients en quant a risc d’aguditzacions, que estarien mediades per les

caracteristiques de ’atencié medica i els tractaments que el metge prescriu a I'individu.

Observacions generals sobre la revisio dels estudis sobre els potencials factors de risc

d’aguditzacié de la MPOC

La revisio realitzada posa de manifest alguns problemes a I’hora de treure conclusions sobre la
relacié entre certs factors i I’aguditzacié o ingrés per MPOC. En primer lloc, un mateix factor pot
ser mesurat amb diferents instruments en diferents estudis, fent dificils les comparacions dels
resultats. A més, la utilitzacié de punts de tall diferents per categoritzar variables continues també
comporta dificultats per a la comparacié i podria ser la font de resultats contradictoris. D’altra
banda, el sentit de les associacions és dificil de determinar ja que no tots els estudis son

longitudinals.

Amb tot, podem agrupar els “potencials factors de risc (o protectors)” en quatre categories, segons

les evidéncies cientifiques disponibles:

e Demostrats: contaminaci6 atmosferica, infeccid respiratoria, vacuna contra la grip.

e Controvertits: funcid pulmonar, alguns tractaments farmacologics, vacuna contra el pneumococ,
rehabilitacio respiratoria.

e Poc estudiats: simptomes respiratoris, trastorns de la nutricio, qualitat de vida, consum de tabac,
activitat fisica, oxigenoterapia cronica domiciliaria, educacio sanitaria.

e No estudiats: consum d’alcohol, compliment, metge que controla la malaltia.
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OBJECTIUS DE L’ESTUDI EFRAM

Principals

1.

Mesurar la prevalenga de factors de risc d'aguditzacié relacionats i no-relacionats amb l'atencié
meédica en una mostra de malalts amb MPOC que requereixen un ingrés hospitalari per aguditzacio

de la seva malaltia.’

Article 1. Garcia-Aymerich J, Barreiro E, Farrero E, Marrades RM, Morera J, Anté JM and the

EFRAM investigators. Patients hospitalised for chronic obstructive pulmonary disease (COPD)
have a high prevalence of modifiable risk factors of exacerbation - EFRAM study. Eur Respir J

2000;16:1037-1042.

Estimar l'associacio entre aquests factors de risc d'aguditzacio 1 I'ingrés hospitalan per aguditzacid
q gu gr P per ag

de la MPOC.
Article 2. Garcia-Aymerich J, Monsé E, Marrades RM, Escarrabill J, Félez MA, Sunyer J, Ant6

JM, and the EFRAM investigators. Risk factors for hospitalization for a chronic obstructive
pulmonary disease exacerbation. EFRAM study. Am J Respir Crit Care Med 2001; 164:1002-

1007.
Article 3. Garcia-Aymerich J, Farrero E, Félez MA, Izquierdo J, Marrades RM, Anté JM, and
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Patients hospitalized for COPD have a high prevalence of
modifiable risk factors for exacerbation (EFRAM study)

J. Garcia-Aymerich*, E. Barreiro™, E. Farrero*, R.M. Marrades®, J. Morera¥, J.M. Anté**,

and the EFRAM investigators?

Patients hospitalized for COPD have a high prevalence of modifiable risk factors for
exacerbation (EFRAM study). J. Garcia-Aymerich, E. Barreiro, E. Farrero, RM.
Marrades, J. Morera, J.M. Anto, and the EFRAM investigators. ©ERS Journals Ltd 2000.
ABSTRACT: There is little information available concerning the extent to which
chronic obstructive pulmonary disease (COPD) patients are satisfactorily managed,
especially, regards factors supposedly related to COPD exacerbation. The present
study assessed the prevalence rates of potentially modifiable risk factors of COPD
exacerbation in patients hospitalized for this reason.

A systematic sample of one out of two patients admitted for COPD exacerbation,
during 1 yr, in four tertiary hospitals in the Barcelona area, Spain, was performed.
Patients answered a questionnaire and underwent anthropometric measurements,
spirometric tests and arterial blood gas sampling. Prevalence rates and 95%
confidence intervals (95% CI) for risk factors were obtained, and the generalized
estimating equation (GEE) method was used to allow for patients to provide
information on different admissions.

The study recruited 353 patients (29 female) with a total of 404 admissions age
(mean+sp) 69+9, median forced expiratory volume in one second (FEV1) 31% of
predicted and mean partial pressure of oxygen (P0,) 63+13 mmHg. Of these, 28% had
not received an influenza vaccination; a high number (86%) did not attend
rehabilitation programmes; 28% of patients with Po, <55 mmHg were not using
long-term oxygen therapy (LTOT); among LTOT users, 18% used it <15 h a day; 43%
of the total failed in some of the essential inhaler manoeuvres; 26% were current
smokers; 21% of noncurrent smokers were exposed to passive smoking at home;
current occupational exposure was low (5%).

In summary, the authors found a moderate to high prevalence of potentially
modifiable risk factors in a large representative sample of patients hospitalized for a
chronic obstructive pulmonary disease exacerbation, suggesting unsatisfactory
features in their management.
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Chronic obstructive pulmonary disease (COPD) is char-
acterized by a chronic slowly progressive limitation of the
airflow. As the damage is largely irreversible, the major
goals of COPD management are to lessen airflow limi-
tation, prevent and decrease symptoms, prevent and treat
medical complications and improve daily living and
quality of life [1]. The acute exacerbation of COPD is
among the relevant events in the progression of the disease,
and its occurrence has been related to the lower survival [2]
and decrease in the quality of life [3] of COPD patients.
Acute exacerbations are also an important cause of health
expenditure, due to hospitalization, outpatient care and
drug consumption [1].

Although respiratory infection is assumed to be the main
risk factor for the exacerbation of COPD [4], other factors
are also involved. Health education of patients, smoking
cessation, pulmonary rehabilitation, good nutritional status,
and early medical intervention are all considered helpful in
preventing exacerbations [5]. Information concering the
extent to which COPD patients are satisfactorily managed

with regards these factors, although likely to show strong
local variations, is relevant for the formulation of general
COPD guidelines. However, the authors were only able to
find one descriptive study [6] assessing the prevalence of
factors such as medical treatment, long-term oxygen
therapy (LTOT), influenza vaccination and pulmonary
rehabilitation in patients hospitalized for COPD. This
study included a small number of patients (n=80), recruited
from one hospital only, and covered a period of no more
than 8 weeks. The lack of knowledge about both the
aetiological importance of some putative risk factors and
the effectiveness of their modification, in terms of reducing
COPD admissions, may have favoured an insufficient
attention to this issue.

The EFRAM project was aimed at both the assessment
of the prevalence of plausible risk factors of COPD exacer-
bation in a cross-sectional survey of patients hospitalized
for this reason, and the identification of risk factors in a
case-case design. The present study reports prevalence
rates of potentially modifiable risk factors, using a large
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sample of COPD patients admitted for an exacerbation of
the disease, over a 1-yr period.

Methods
Design and subjects

A cross-sectional study, with systematic sampling of one
out of two patients hospitalized or remaining in the
emergency room for at least 18 h for an exacerbation of
COPD, in four tertiary national health service hospitals in
the Barcelona area over 1 yr (May 1 1997-April 30 1998)
was performed.

The COPD diagnosis was obtained from the diagnostic
section of the pneumology ward lists. The ward pneumo-
logist’s diagnosis was based on the anamnesis (current
symptoms and medical history) and, when available, on the
results of previous pulmonary function tests, following the
European Respiratory Society (ERS) guidelines [1]. On
admission, the first diagnosis of all the subjects was the
exacerbation of COPD. The exclusion criteria were: 1)
mentally unable to answer a questionnaire; 2) severe co-
morbidity; 3) transtracheal catheter; 4) living outside of the
province of Barcelona. During recruitment, the patients
excluded were replaced by those of the one in two system
who had not been initially included. After the recruitment
phase, three admissions were excluded because of a forced
expiratory volume in one second (FEVi)/forced vital
capacity ratio (FVC) >88%, 17 admissions for positive
bronchodilator tests and one admission for a further
diagnosis of pulmonary fibrosis. Nonresponders were not

replaced and certain information was obtained from their

medical records.

The protocol was approved by the Ethics Committees of
the participating hospitals, and written informed consent
was obtained from all the patients.

Measures

During hospitalization, patients were asked to complete
a long questionnaire and anthropometric measurements
were made. At least three months after hospitalization, and
during a clinically stable period of COPD, patients per-
formed a spirometric test and provided arterial blood to
measure gas tensions. Neither spirometry or blood gases
were repeated if the results were already available from the
three months prior to hospitalization, during a period of
clinical stability.

Information about potentially modifiable risk factors of
COPD exacerbation was obtained by an extensive bib-
liographic search (Medline and The Cochrane Library) for
"COPD" and "exacerbation/admission/hospitalization".
Certain known risk factors for the exacerbation of COPD
were found: no influenza vaccination [7] and high air
pollution exposure [8]. In addition, other factors were
found, related to the poor progress of the disease, that
could be considered potential risk factors for exacerbation:
no respiratory rehabilitation [9], underprescription of LTOT
and noncompliance with it [10, 11], current [12] and
passive [13] smoking and occupational exposure [14].
Other potentially relevant factors as suggested by members
of the study group were: poor inhaler manoeuvres, no

pneumococcal vaccination, consumption of alcohol and
sedatives, and no physical activity.

Sociodemographic data, and a list of 11 chronic con-
ditions, were obtained from questions used in health
surveys in Barcelona [15]. Socioeconomic status was
assigned according to occupation, using an adapted version
of the British Registrar General's Social Classes [16].
Dyspnoea before exacerbation was assessed retrospec-
tively with the Borg scale [17]. Factors related to health
services were as follows: characteristics and content of
visits to the physician monitoring the disease, number of
hospitalizations and emergency and doctor’s visits during
the previous year, current pharmacological treatment,
LTOT, influenza and pneumococcal vaccination and
pulmonary rehabilitation. For most of these, an ad hoc
questionnaire was developed which was piloted for
understanding and feasibility. Influenza and pneumococcal
vaccinations were self-reported by the patient and taken
from the vaccination card, whenever available. Rehabilita-
tion was defined as when the patient reported doing
rehabilitation exercises or respiratory gymnastics, includ-
ing blowing up balloons or balls. Underprescription of
LTOT was defined as when the patient had PO, <55 mmHg
and did not use LTOT. Noncompliance with LTOT was
defined as when the patient reported using it <15 h a day.
Other exposures included: active and passive smoking
[18], occupational pollution exposure [18], alcohol con-
sumption [15], sedative consumption and physical exer-
cise. Current smokers were defined as those who had
smoked during the month prior to hospitalization. Passive
smoking was defined as when "somebody” smoked
regularly in the patient'’s house. Occupational exposure
was defined as a positive answer to the question, "Do you
work exposed to vapours, gas, dust or fumes?". No
physical activity was defined as when the patient did not
walk, climb stairs, do any other physical exercise or attend
respiratory rehabilitation. Inhaler compliance was mea-
sured with inhaler-specific checklists [19], and the three
items considered essential for metered dose inhalers (MDI)
were: "shaking before use", "inhaling slowly while simul-
taneously activating the canister" and "inhaling slowly
throughout discharge" [19]. Physical examination included
weight, height and tricipital skin-fold thickness. The
clinical register of the hospital revealed whether or not this
was the first time the patient was admitted for COPD.

Spirometry and the bronchodilator test were performed
using standard techniques [20]. Reference FEV1 values
were obtained from selected volunteers from the Barcelona
area [21]. The severity of COPD was staged according to
American Thoracic Society guidelines [22], selected a
posteriori because ERS cut-off points did not discriminate
in the present study sample. Blood gas tensions were
measured breathing room air. Cut-off points for PO, were
taken from indications for LTOT administration of COPD

guidelines [1, 22].

Statistical analysis

Sample size estimations suggested that 452 episodes
would have to be recruited to obtain prevalence rates of
50% with a precision of +5%, accepting an alpha risk of
0.05 for a two-sided test, and anticipating a nonresponses
rate of 15%. Bearing in mind the number of COPD
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discharges in the four hospitals in 1996 (n~1400),
systematic sampling of one out of two COPD admissions
was decided upon. Patients were allowed to enter the study
as many times as they were hospitalized during the study
period.

A comparison of responses and nonresponses was made
with an unpaired t-test (for quantitative variables of normal
distribution), Wilcoxon test (for quantitative variables of
non-normal distribution) or Chi-squared (for qualitative
variables). In order to allow the patients with more than
one admission to provide information on the different
admissions, the generalized estimating equation (GEE)
method, with an unstructured correlation matrix to allow
for within-individual correlation, was used [23]. Moreover,
this method provides individual-based proportions, a more
interpretable result than episode-based proportions. Pro-
portions and 95% confidence intervals (95% CI) of
modifiable known or potential risk factors of exacerbation
were calculated from logistic regression estimates, adjust-
ing for sex, age, marital status and level of education. A
comparison between categories of variables in the logistic
model was carried out with the Wald test. The analysis was
performed with Stata, release 5.0 (StataCorp, College
Station, TX, USA).

Results

Table 1, shows the demographic and clinical char-
acteristics of the study sample. A total of 492 eligible
episodes were approached, from which 404 (353 patients)
accepted to participate. The reasons for nonresponse
(n=88 admissions (78 patients), 18% of total) were: 79
refusals, two discharges before the interview and seven
deaths. Nonresponders (table 1) did not differ in terms of
the number of admissions, sex, age, length of hospital

stay and percentage of predicted FEV1, from responders,
although the proportion that were married was lower and
they had less comorbidity. Regarding risk factors, there
was no difference in current smoking, alcohol intake or
influenza vaccination between responders and nonre-
sponders, but the nonresponders used more LTOT (51%
versus 33%, p=0.004). For 63 admissions (61 patients)
spirometric data was not available (because the patients
had died, dropped out, could not perform the test or were
clinically unstable all the time). These patients had less
comorbidity (79% versus 92%, p=0.004) than patients
who had performed spirometric tests, but no difference
was found in the remaining variables.

Most of the risk factors showed moderate to high
prevalence (table 2). The most frequent risk factors were
no rehabilitation (86%) and failures with the MDI
manoeuvre (43%). Current occupational exposure (5%)
and noncompliance with LTOT (18%) were less common.
The frequency of current smokers was lower in females
when compared to males (10% versus 27%, p=0.038).
Stratifying age in tertiles (<65 yrs; 65-73 yrs; >73 yrs),
the youngest group made less mistakes with inhaler
manoeuvres (32% versus 48% and 48%, p=0.018) and a
trend was observed with regards active smoking (40%,
29% and 11%, p<0.0005). After adjusting for sex and
age, the only difference between married and unmarried
(single, widowed or divorced) subjects, was in terms of
inhaler manoeuvres in married subjects (37% of some
mistake versus 57%, p=0.002). The same was true for
patients with at least primary education with respect to
those who had received less than primary education (32%
versus 51%, p<0.0005). No difference was found in the
prevalence of risk factors between subjects who belonged
to high (I-I) or low (IV-V) socioeconomic status, or
between patients hospitalized for the first time for COPD

Table 1. — Characteristics of patients hospitalized by chronic obstructive pulmonary disease (COPD) exacerbation in the

Barcelona area during May 1997—April 1998

Responders

Nonresponders

p-value*
Males Females Total Total

Subjects n 324 29 353 78
Number of admissions

1 284 (88) 26 (90) 311 (88) 70 (90) 0.593
2 34 (10) 3 (10) 37 (10) 6 (8) -
>2 6(2) - 6 (2) 2(2) -
Males 324 (92) 71 (91) 0.826
Age yrs 69+9 72+10 69+9 7148 0.067
Married 250 (77) 8 (28) 258 (73) 42 (54) 0.001
Current workers 22 (7) 2(D 24 (7) - -
Less than primary education 187 (58) 20 (69) 207 (58) - -
Socioeconomic status IV or V 232 (72) 23 (79) 255 (72) - -
Admissions n 372 32 404 88
Length of hospital stay 9 (6-14) 11 (6-19) 9 (6-14) 8 (5-15) 0.131
At least one coexisting chronic condition™ 331 (89) 31 97) 362 (90) 60 (75) 0.000
Percentage of predicted FEV1 30 (23-39) 43 (33-46) 31 (2341) 31 (2341 0.920
Po, mmHg 63%13 60+14 63+13 - -
Dyspnoea score 37822 3.2+2.3 3.7£2.2 - -
Hospitalizations for COPD* 1.9+2.4 2.1+3.2 1.982.5 - -
Body mass index kg-m™ 25.6+4.6 30.6+8.0 26.0+5.1 - -

Data are presented as n (%), mean+sp or median (interquartile range). *: comparison between responders and nonresponders; "8
missing values in nonresponders; *: data includes hospitalizations in the last year. FEV1: forced expiratory volume in one second; POx:
partial pressure of oxygen. T-test for age; Wilcoxon test for length of hospital stay and FEV1; and Chi-squared for number of
admissions, sex, marital status and coexisting chronic conditions.
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and those with previous admissions for COPD, or be-
tween admissions in winter (October-March) and summer
(April-September). After adjusting for sex, age, marital
status and level of education, current smoking was less
frequent in the more severe group of patients (table 2).
Apart from that, no other differences were found between
the different groups of severity or the group with no
spirometric readings. With respect to the prevalence of
other potential risk factors of exacerbation, 97% of
individuals had not received pneumococcal vaccination,
16% reported no physical activity, 32% and 15% respec-
tively consumed alcohol and sedatives in the previous
month, after adjusting for sex, age, marital status and
level of education.

Other information regarding the patient’s attitude and
the doctor’s advice was obtained. Ninety-two per cent of
current smokers had at some time tried to stop or cut down.
Although 95% of current smokers had been advised in the
past year not to smoke by their principal physician only
36% reported receiving advice about the best way to stop
smoking. With respect to the methods that could be
employed, only 17% received information about nicotine
replacement therapy, 13% about smokers groups and 20%
about specialized services. Only half of the patients
reported that their physicians had recommended that they
should not be exposed to smoking at home. Of the 28% of
subjects with underprescription of LTOT, 21 subjects
(88%) had previously been admitted for COPD, and 10
(42%) currently smoked. MDI was the most frequently
used bronchodilator device in the study sample (88%
versus 1% Accuhaler® and 12% Turbohaler®). Although
85% of subjects reported having been taught inhaler
manoeuvres at their first visit to the physician, and 80%
rechecked at each of the following visits, 43% of them had
failed to adequately perform some of the essential MDI
manoeuvres, while only 16% failed to adequately perform
some of the essential Turbuhaler® manoeuvres.

Discussion

A high prevalence of several modifiable risk factors was
found, such as "no rehabilitation" and poor inhaler
manoeuvres, in patients hospitalized for COPD exacerba-
tion. Other factors, such as no influenza vaccination,
underprescription of LTOT and smoking, showed a

moderate level of prevalence, likewise important for their
potential harmful effects.

The overall influenza vaccination rate for the group of
exacerbated COPD patients was 72%, higher than the 40%
found by PooLE ez al. [6] in a similar group of patients, it
was also similar to the 70% found in other population-
based studies of chronic respiratory patients [7]. Many
guidelines for COPD recommend influenza vaccination, as
it protects against hospitalization and death in chronic
respiratory patients [7].

The number of patients found to be attending pulmonary
rehabilitation programmes was 14%, a level which falls
between the 5-8% found in Switzerland [24] and the 24%
in New Zealand [6]. If the criteria of the COPD guidelines
were applied to recommend rehabilitation [1, 22] to the
patients in the study, >90% should have been included in a
rehabilitation programme. Although the direct effect of
respiratory rehabilitation on the use of the health services
remains controversial, it has been found to be effective
in reducing dyspnoea and improving the quality of life
[9]. The low rate of rehabilitation is due to the lack of
provision in the study hospitals during the recruitment
year. Currently, only one of four hospitals is systematically
offering a short programme of muscular training for COPD
patients after the admission. In the current context of cost-
containment, the lack of evidence with regards the
effectiveness of rehabilitation, until recently [9], and the
limited evidence on its cost-effectiveness for COPD
patients [25], is in favour of the argument that rehabilita-
tion programmes for COPD are not offered frequently
enough.

The prevalence of current smoking was 26%, slightly
lower than the 33% [6] or 34% [26] reported by other
studies on COPD patients hospitalized for exacerbation,
but it is still a high proportion considering the con-
sequences. Stopping smoking is the main treatment for
COPD [1, 22], and the patients that do not succeed will see
their FEV1 decreasing at a faster rate [12]. In addition, it
was found that 21% of noncurrent smokers were exposed

to passive smoking at home, which is likely to be harmful, -

although the effect of passive smoking on patients suffer-
ing from COPD has not been assessed [13]. Overall, the
authors found that little specific advice about methods for
quitting active or avoiding passive smoking is given by the
physician, something which must be addressed, consider-
ing that it is currently being recommended for all health

Table 2. — Prevalence of risk factors, by severity of the disease (American Thoracic Society classified stages), adjusted for

sex, age, marital status and level of education

Total FEV1 250%  FEVI=35-4%% FEV1 <35 Missing FEV1

(353/404)* (41/42) (73/81) (178/218) (61/63)
No influenza vaccination 28 (24-33) 28 (16-43) 26 (17-36) 29 (23-35) 28 (18-40)
No rehabilitation in the last year 86 (82-89) 94 (83-98) 90 (81-95) 84 (78-88) 86 (75-93)
No LTOT when PO, <55 mmHg 28 (20-39) 50 (17-83) 26 (17-38)
LTOT <15 h-day™ 18 (13-25) 34 (11-67) 23 (9-48) 13 (8-21) 35 (17-60)
Fail essential inhaler manoeuvres (MDI) 43 (38-48) 48 (30-66) 36 (25-48) 43 (36-50) 47 (33-61)
Current smoking 26 (22-31) 33 (20-50) 31 (2243) 17 (13-23)" 30 (19-43)
Passive smoking in noncurrent smokers’ 21 (17-26) 26 (13-46) 19 (11-32) 19 (14-26) 25 (14-40)
Current occupational pollution exposure 5 (3-8) 2 (0-12) 1(04) 0 (0-2) 1 (0-6)

Data presented as prevalence (95% confidence interval). *: Number of individuals/admissions; . 90% of whom are exsmokers; *:
p=0.004 in comparison to the groups of moderate and mild disease; -: not possible to calculate due to small sample size; FEV1: forced
expiratory volume in one second; LTOT: long-term oxygen therapy; MDI: metered dose inhalers.
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professiona]s to give advice on nicotine replacement
therapy to all smokers at every opportunity [27].

The indications for LTOT for COPD patients are well
established [1, 22]. Patients who need LTOT but do not use
it will have a poorer survival rate than those correctly
treated (10, 11]. In Catalunya, a great effort has been
devoted to improve LTOT prescription [28], but yet a
moderate rate of underprescription was found in this study
(28%), which shows that there is a need to improve
hospital and outpatient management schemes. In the
present sample, LTOT noncompliance was found to be
~20%, lower than the 44% [29] or 55% [30] reported by
other studies that measured compliance from the con-
centrator counter. The most likely explanation for the
difference is that self-reported habits in this study could
result in an increased compliance rate being recorded.

Of the patients, 43% failed in some of the essential MDI
manoeuvres, this was lower than the 76% found by Van
DER PaLeEN et al. [19] in COPD patients attending an
outpatient department. Other studies found a high
prevalence of noncompliance with MDI in COPD [31]
or asthmatic [32] patients, and even in medical personnel
[33]. This, together with the fact that a high proportion of
the patients in the present study reported having been
taught the inhaler manoeuvre (and rechecked), and that
there are less mistakes made with dry powder devices than
with MDI, could suggest that the problem is inherent to the
MD], rather than related to the patients or physicians.
Other bronchodilator devices are more expensive, but their
prescription should be considered if the correct deposition
of the bronchodilator in the lungs is to be ensured.

Although current exposure to occupational pollution
was low (5%), partly due to the low numbers currently
working (7% of total), whether the patients were taking
protective measures in the workplace would need to be
assessed, as per the ERS guidelines recommendations [1],
and the measures of social protection available also need to
be considered.

One of the limitations of the present study is that the
inclusion of the various risk factors of COPD exacerbation
was not based on a systematic critical appraisal of the
literature. For this reason, a substantial part of the
discussion provides a narrative review of the available
literature. Although the authors see their approach as
appropriate in the context of the current knowledge, it is
clear that more research is needed conceming the nature
and importance of the determinants of COPD exacerba-
tions. The present study was hospital-based both because
its feasibility and the economic importance of COPD
admissions. However, its results should be interpreted with
caution and not generalized to the whole COPD popu-
lation. A risk factor of hospitalization in exacerbated COPD
patients will always be more prevalent in a hospital based
sample than in a community-based sample the difference
between both prevalences being a function of the mag-
nitude of the relative risk. Although further studies in
community-based samples of COPD patients are needed,
the results strongly suggest that COPD patients in general
are not sufficiently well managed and that there is a large
potential for improvement.

A degree of nonresponse (selection) bias is probably
present, although the participation rate was 82%, higher
than in other studies on hospitalized COPD patients
requested to answer a questionnaire [6, 34]. The lower

prevalence of coexisting chronic conditions in nonrespon-
ders could be explained by the fact that there was no data in
the medical record about the milder diseases that were
asked about in the questionnaire (e.g. rheumatism or
headaches). The higher prevalence of LTOT amongst the
nonresponders may suggest that these patients have a more
severe disease, although no differences in FEVI were
found. The authors opinion is that nonresponse has not led
to a biased prevalence. The lack of lung function tests for
some patients could be seen as a problem of misclassifica-
tion, as some non-COPD subjects could have been
included. However, only 5.5% of all episodes with
spirometry performed were excluded due to either a
FEVI/FVC ratio >88% or a positive bronchodilator test. If
this 5.5% level was applied to episodes without spirometric
values (n=62), only three of them would have been
excluded. Moreover, the comparison between patients with
performed tests and those without, only showed differ-
ences in the proportion of comorbidities, and no other
differences were found in sociodemographic or clinical
variables or in the prevalence of risk factors. In the authors
view, if there is some misclassification, it has very little
impact on the prevalence rates.

It may be argued that the present results are merely a
reflection of local practices and therefore, cannot be
generalized. However, as shown in the discussion, a
moderate to high prevalence for most of the risk factors
considered has been observed in many different areas.
Even if some of the observed results are only local, the
description and understanding of local variations in other
fields of healthcare have proved to be a very successful
research approach [35].

To conclude, a moderate to high prevalence of
potentially modifiable risk factors in a large representative
sample of patients hospitalized for a COPD exacerbation
was found, suggesting unsatisfactory features in their
management. For those factors with well established
relevance in chronic obstructive pulmonary disease
exacerbation, more effort in monitoring and improving
patterns of care is needed. For some of the factors
suspected to be relevant for chronic obstructive pulmonary
disease exacerbation, the high prevalence rates reported
in the study reveal the need to investigate their true impact
on its exacerbation.
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Although exacerbation of chronic obstructive pulmonary disease
(COPD) is important in terms of health and costs, there is little in-
formation about which are the risk factors. We estimated the asso-
ciation between modifiable and nonmodifiable potential risk fac-
tors of exacerbation and the admission for a COPD exacerbation,
using a case-control approach. Cases were recruited among admis-
sions for COPD exacerbation during 1 yr in four tertiary hospitals of
the Barcelona area. Control subjects were recruited from hospital’s
register of discharges, having coincided with the referent case in a
previous COPD admission but being clinically stable when the ref-
erent case was hospitalized. All patients completed a questionnaire
and performed spirometry, blood gases, and physical examination.
Information about potential risk factors was collected, including
variables related to clinical status, characteristics of medical care,
medical prescriptions, adherence to medication, lifestyle, quality of
life, and social support. A total of 86 cases and 86 control subjects
were included, mean age 69 yr, mean FEV, 39% of predicted. Mul-
tivariate logistic regression showed the following risk (or protective)
factors of COPD hospitalization: three or more COPD admissions in
the previous year (odds ratio [OR] 6.21, p = 0.008); FEV; (OR 0.96 per
percentual unit, p < 0.0005); underprescription of long-term oxygen
therapy (LTOT) (OR 22.64, p = 0.007); and current smoking (OR
0.30, p = 0.022). Among a wide range of potential risk factors we
have found that only previous admissions, lower FEV,, and under-
prescription of LTOT are independently associated with a higher
risk of admission for a COPD exacerbation.
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The exacerbation is an important event in the progression of
chronic obstructive pulmonary disease (COPD), because it
leads to increased mortality (1) and further impairment of
quality of life (2), both involving high economic cost (3, 4).
Respiratory infections are suggested as the main cause of
COPD exacerbation (5), but other factors have been related
to this event. Daily wheeze and bronchitic symptoms (2) con-
tributed to a higher frequency of exacerbations in a series of
patients with COPD. Regarding physiologic parameters, mus-
cle weakness was associated with high use of health services
for COPD exacerbation in a case-control study (6), and gas
exchange impairment and pulmonary hemodynamic worsen-
ing were predictive of hospitalization for a COPD exacerba-
tion in another series of patients with COPD (7). FEV, was
found to be a predictor of COPD admission in one study (8),
whereas others did not find this association (6, 7, 9). Frequent
past exacerbations (2) and quality of life (2, 9) have also been
related to a higher frequency of exacerbations. Among exter-
nal factors, influenza vaccination (10) has been shown to re-
duce the risk of admission whereas exposure to high levels of
air pollution (11) has been related to a higher risk of COPD
admission.

The role of other modifiable potential risk factors has
hardly been studied. Pneumococcal vaccination reduces the
risk of pneumococcal pneumonia (12), and respiratory re-
habilitation relieves dyspnea and improves control over COPD
(13), but their effects on exacerbation are not consistent
among studies (12, 14). The role of smoking has only been
addressed in one study (7) that found no differences in admis-
sion between current smokers and noncurrent smokers. In-
haled corticosteroids reduced the rate of exacerbations in a
recent trial (15) and their severity in a smaller one (16), but
another large trial did not find differences in the number of
exacerbations between treated and placebo group (17). Long-
term oxygen therapy (LTOT) (18, 19) is associated with
better survival of patients with COPD but has not been stud-
ied in relation to COPD exacerbation.

The understanding of the relevant determinants of COPD
exacerbation is still insufficient. All the mentioned studies
but one (7) have been mainly focused on one single factor,
without considering that the observed associations could be
dependent on other determinants. In addition, several po-
tential risk factors of exacerbation, such as adherence to
medication, social support, physical activity, or type of phy-
sician, have not been previously investigated. Therefore, we
estimated the association between hospitalization for a
COPD exacerbation and a wide range of potential risk factors,
both modifiable and nonmodifiable, after adjusting for socio-
demographic and clinical factors, using a case-control approach.
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METHODS

Design and Subjects

We performed a case-control study in the framework of a cross-sec-
tional study (20). For the cross-sectional study, a systematic sample of
one out of two patients hospitalized for a COPD exacerbation in four
tertiary hospitals in the Barcelona area over 1 yr (from May 1, 1997 to
April 30, 1998) was identified. COPD diagnosis was established by the
ward pulmonologist and based on medical history, current symptoms,
and available pulmonary function tests, following the European Res-
piratory Society (ERS) guidelines (3). An exacerbation was defined
when the patient reported an increase in dyspnea, in sputum produc-
tion, or sputum purulence (21). To be a case in the present case-con-
trol study, a subject from the cross-sectional study had to have had a
previous COPD admission in the same hospital in the period extend-
ing from 3 mo to 5 yr earlier. The latest admission within this period
was used as the referent event for selection of control subjects. A list
of potential control subjects was obtained from the hospital’s records
of discharges, selecting patients discharged with the diagnosis of
chronic bronchitis, emphysema, or COPD (International Classifica-
tion of Diseases [ICD-9] codes 491, 492, or 496) from the same hospi-
tal at the time that the corresponding previous case discharge oc-
curred (taking a range of = 1 mo). Control subjects needed to be
clinically stable during the 3 mo previous to the present exacerbation
of the case. Figure 1 illustrates the cases and controls selection pro-
cess, adapted from the study of Pearce and coworkers (22). Potential
control subjects were interviewed by telephone until one was found
eligible and accepted to participate. If no control subject was found
from the list, the case was not included in the present study. After the
recruitment, one case and two control subjects were excluded because
of a ratio FEV,/FVC > 88% (3), and six cases and nine control sub-
jects were excluded owing to positive bronchodilator tests. The proto-
col was approved by the ethics committees of the participating hospi-
tals, and written informed consent was obtained from all patients.

Measures

During the hospitalization cases were asked to complete a question-
naire and anthropometric measurements were made. At least 3 mo af-
ter hospitalization, and during a clinically stable period of COPD,
cases performed a forced spirometric test and provided arterial blood
to measure gas tensions. Control subjects completed all the tests dur-
ing a visit close to the date of admission of the corresponding case.
Information about potential risk factors of COPD exacerbation was
obtained through an extensive bibliographic search that has been de-
tailed in a previous study (20). A list of all factors considered in the
present analysis is shown in Table 1. Most of the content of the ques-
tionnaire was obtained from previously validated instruments, whereas
some questions were developed and pilot tested. Detailed informa-
tion about all variables, sources of questions, and methods for spirom-
etry and blood gas measures is available in the Online Data Supplement.

Statistical Analysis

A logistic regression model was used to obtain the odds ratio (OR) of
hospitalization between cases and control subjects, after adjusting for

Step 4:

If no exacerbation in the
previous 3 months,

then include - CONTROL.

{4 I
>
U fime

Step 3:
Choose potential controls
from hospital discharges.

maximuim 5 yems

Step 2: Step 1:

Choose recent discharge. Admission for COPD exacerbation.
1l no cxacerbation in the previous
3 months, and some admission
between 3 months-5 years before,
then include - CASE.

Figure 1. Selection of case and control groups. (Adapted from Refer-
ence 22 by permission.)
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potential confounders. First, a univariate analysis of each variable was
carried out to determine its appropriate scale to be entered in the
model. Second, sociodemographic and clinical variables were assessed
and those with an independent statistically significant association with
admission defined the “clinical model.” Third, we adjusted the associ-
ation between all variables of Table 1 and admission by the variables
of the clinical model. Then, a multivariate model was obtained includ-
ing all variables that after adjustment for the clinical model showed a
p value < 0.25 (23), plus those considered a priori as clinically rele-
vant. Finally, the most parsimonious model was fitted. The analysis
was performed with Stata, release 5.0 (1997; StataCorp., College Sta-
tion, TX).

RESULTS

A total of 151 eligible cases were identified, but only 126 (83%)
accepted to participate in the study. The reasons for nonre-
sponses (n = 25) were: 20 refusals, one discharge before the
interview, and four deaths. A comparison of responders and
nonresponders showed a higher prevalence of LTOT utiliza-
tion in nonresponders, although no differences in FEV, other
severity markers, or prevalence of potential risk factors were
found. We could select only 86 control subjects for the 126
cases, giving a total of 86 cases and 86 control subjects for the
present analysis. There were no differences in sociodemo-
graphic and clinical variables between cases with (n = 86) and
without (n = 40) a control (data not shown).

Table 2 shows that cases had a worse clinical status than
control subjects, although almost no differences were found in
sociodemographic factors. Having had three or more COPD
admissions in the previous year (OR 3.82) and a lower level of
percentage of predicted FEV, (OR 0.97 per percentual unit)
were independently associated with admission for a COPD
exacerbation, and constituted the clinical model.

For all factors listed in Table 1, crude and clinical model
adjusted ORs were obtained, and those with a p value < 0.25
when adjusted by the clinical model are shown in Table 3.
Oral corticosteroids and LTOT underprescription were found
associated with an increased risk of admission, only the latter
being statistically significant. Lack of influenza vaccination,
LTOT utilization, LTOT overprescription, current smoking,
and a better score in the physical scale of health-related qual-
ity of life were associated with a lower risk of COPD admis-
sion, although none of them achieved statistical significance.
None of the remaining factors listed in Table 1 (including
medical care, pneumococcal vaccination, respiratory rehabili-
tation, or compliance) was significantly associated with the ad-
mission.

In the final multivariate model (Table 4), having had three
or more COPD admissions in the previous year, a lower level
of FEV,, and underprescription of LTOT were all found to be
risk factors of hospitalization for a COPD exacerbation inde-
pendently of other variables. Moreover, current smoking was
negatively associated with admission. There were no relevant
differences in the results between the nonconditional and the
conditional logistic regression model. Results also were very
similar after excluding never-smokers (n = 15): three or more
COPD admissions in the previous year (OR 9.63, p = 0.005);
FEV, (OR 0.96 per percentual unit, p = 0.001); underpre-
scription of LTOT (OR 22.08, p = 0.009); and current smok-
ing (OR 0.28, p = 0.018). Finally, results did not substantially
change when the 40 cases initially excluded for not having a
referent control were included in the final nonconditional
model: three or more COPD admissions in the previous year
(OR 4.50, p = 0.018); FEV; (OR 0.96 per percentual unit, p <
0.0005); underprescription of LTOT (OR 15.62, p = 0.014);
and current smoking (OR 0.63, p = 0.269).
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TABLE 1. LIST OF POTENTIAL RISK (OR PROTECTIVE) FACTORS OF ADMISSION FOR A COPD

EXACERBATION INCLUDED IN THE EFRAM STUDY*

Sociodemographic variables
Sex
Age
Marital status
Current working activity
Education
Socioeconomic status
Number of people living at home
Clinical variables
Number of COPD admissions in the previous year
Percentage of predicted FEV,
Percentage of predicted FEV,/FVC ratio
Po,
Pco,
Self-reported chronic conditions
Body mass index
Medical care
Primary care reformed or not reformed
Cared by a generalist or respiratory specialist
Medical prescriptions

Medication: B,-agonists, anticholinergics, methylxanthines, inhaled and oral corticosteroids, and antibiotics

Influenza and pneumococcal vaccination
Respiratory rehabilitation
LTOT utilization

Appropriateness of LTOT: appropriate, underprescription, overprescription, and doubtful prescription

Compliance
Self-reported compliance with LTOT

Self-reported compliance with oral and inhaled treatment (Medication Adherence Scale

[MAS] and Inhaler Adherence Scale [IAS] questionnaires)

Evaluation of metered-dose inhaler (MDI) maneuver
Lifestyle

Active smoking: current, ex, never

Passive smoking

Alcohol consumption

Sedatives consumption

Usual physical activity (metabolic equivalent tax [METs])
Other

Health-related quality of life: physical scale 12-Item Short-Form Health Survey (SF-12)

Health-related quality of life: mental scale SF-12

Mental health inventory 5-item version included in the 36-Item Short-Form Health Survey (SF-36)

Difficulty to take medication
Social support

* Details about criteria to identify potential risk factors are described in a previous report (Reference 20). All the variables in the table were
considered in the univariate and clinical model adjusted analysis. Only those with p value of association < 0.25 are presented in Table 3.

DISCUSSION

Despite having studied a wide range of both modifiable and
nonmodifiable potential risk factors of COPD exacerbation,
only a few clinical factors and one related to medical prescrip-
tions were found to be independently associated with COPD
admission. This is the first study integrating such a range of
factors, and both positive and negative results deserve further
consideration.

LTOT underprescription was found to be a strong indepen-
dent risk factor of COPD admission. Moreover, LTOT utiliza-
tion was associated with a lower risk of admission, indepen-
dently of the clinical and sociodemographic variables. The
Medical Research Council (MRC) study (18) did not find sig-
nificant differences in the number of days spent in hospital
due to exacerbations between oxygen-treated and control
groups, although the investigators suggested that both groups
had been much more supervised than the usual, and early de-
tection of illness could have occurred. On the other hand,
LTOT was found to be a risk factor of exacerbation in the
univariate analysis of a previous study, although no associa-
tion remained when adjusting for physiologic parameters, in-
dicating that LTOT was probably a marker of severity in those

patients (7). Our results are in agreement with the better sur-
vival found in patients treated with LTOT compared with a
control group both in the MRC (18) and in the Nocturnal Ox-
ygen Therapy Trial (NOTT) (19) studies, which included only
patients with severe hypoxemia (Po, < 60 mm Hg and < 55
mm Hg, respectively). For COPD patients with moderate hyp-
oxemia (56 to 65 mm Hg), one randomized controlled trial
(24) did not find differences in survival among treated and
control groups, but exacerbations were not studied. It could
be argued against the present results that cases were more hyp-
oxemic than control subjects because some effect of exacerba-
tion could have remained. That would have led to a higher
proportion of underprescription in cases. However, all cases in
the group of underprescription had blood gases taken more
than 3 mo after the exacerbation, and no significant differ-
ences were found in mean Po, among cases with tests per-
formed previously to exacerbation and those with tests per-
formed at least 3 mo after the exacerbation (61 mm Hg versus
64 mm Hg, p = 0.46). Although in two patients the lack of
LTOT prescription was likely due to current smoking, its ex-
clusion from the model still yields a high OR for LTOT under-
prescription (OR 2223, 95% confidence interval [CI] 2.27 to
217.45). It could be said that COPD is poorly managed in the
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TABLE 2. ASSOCIATION BETWEEN SOCIODEMOGRAPHIC AND CLINICAL VARIABLES AND HOSPITALIZATION FOR AN EXACERBATION IN

PATIENTS WITH COPD

Cases Controls Univariate Model* Multivariate Clinical Model
(n = 86) (n = 86) OR (95% CI) p OR (95% Cl) P
Sex
Men, n (%) 78 (91%) 78 (91%) 1.00
Women, n (%) 8 (9%) 8 (9%) 1.00 (0.36-2.80) 1.000
Age, yr, mean (SD)* 70 (8) 69 (9) 1.01 (0.97-1.04) 0.678
Marital status
Married, n (%) 66 (77%) 56 (65%) 1.00
Other than married, n (%) 20 (23%) 30 (35%) 0.57 (0.29-1.10) 0.095
Working activity
Noncurrent workers, n (%) 82 (95%) 81 (94%) 1.00
Current workers, n (%) 4 (5%) 5 (6%) 0.79 (0.20-3.05) 0.733
Education
Primary or more, n (%) 35 (41%) 35 (41%) 1.00
Less than primary, n (%) 51 (59%) 51 (59%) 1.00 (0.54-1.84) 1.000
Socioeconomic status
11, n (%) 30 (35%) 20 (23%) 1.00
V=V, n (%) 56 (65%) 66 (77%) 0.57 (0.29-1.10) 0.095
Living alone
No, n (%) 71 (83%) 75 (87%) 1.00
Yes, n (%) 15 (17%) 11 (13%) 1.44 (0.62-3.35) 0.396
COPD admissions in the previous year
< 3, n (%) 73 (85%) 82 (95%) 1.00 1.00
=3, n (%) 13 (15%) 4 (5%) 3.65(1.14-11.69) 0.029 3.82(1.14-12.75) 0.030
Percentage of predicted FEV,, mean (SD)* 34 (16) 43 (19) 0.97 (0.95-0.99) 0.002 0.97 (0.95-0.99) 0.002
Percentage of predicted FEV,/FVC, mean (SD)¥ 44 (14) 50 (13) 0.97 (0.95-0.99) 0.013
Po,, mm Hg, mean (SD)® 63 (13) 70 (14) 0.96 (0.94-0.99) 0.003
Pco,, mm Hg, mean (SD)* 46 (10) 43 (9) 1.04 (1.01-1.08) 0.025
Self-reported chronic conditions
0, n (%) 11 (13%) 7 (8%) 1.00
=1, n (%) 75 (87%) 79 (92%) 0.60 (0.22-1.64) 0.323
BMI (kg/m?), mean (SD)¥ 25 (4) 27 (5) 0.92 (0.86-0.99) 0.023

Definition of abbreviation: BMI = body mass index.
* Each line is a single model.
' The entire column is a single model.

*OR means change in risk for 1 yr in age, 1 percentual unit in both FEV, and FEV,/FVC, 1 mm Hg in both Po, and Pco,, and 1 kg/m? in BMI.
§ Some individuals had missing values in the following variables: FEV,: 7 cases and 2 control subjects; FEV,/FVC ratio: 7 and 2; Po,: 14 and 5; Pco,: 13 and 5; BMI: 3 and 0.

area where patients come from. However, a sustained effort
has been made in Catalonia for the last 10 yr to study LTOT
utilization patterns and to improve its effectiveness (25, 26).

Surprisingly, current smoking, compared with ex-smoking,
was negatively associated with admission. A previous study
(7) found no differences between smokers and noncurrent
smokers in the risk of COPD admission. One possible expla-
nation has been proposed by Anthonisen, who has suggested
that severely ill patients with COPD spontaneously quit smok-
ing, probably in response to their symptoms and disability,
and do not do well afterwards (27). Prospective studies includ-
ing a wider range of COPD severity would be helpful to clarify
this issue.

Neither age nor sex was related to COPD admission, as in
previous studies (2, 7, 9). Lower values of percentage of pre-
dicted FEV, were found associated with hospitalization for a
COPD exacerbation. Some studies have reported a lack of as-
sociation between this variable and COPD exacerbation or
admission (6, 7, 9), whereas another has found FEV, to be
predictive of COPD admission (8). The small number of sub-
jects in some studies (6, 7) and the use of categorized FEV, in-
stead of continuous in some analyses (7, 8) could explain these
differences. Moreover, FEV, is one of the variables more con-
sistently related to mortality of patients with COPD (28),
which makes our results more coherent. To have three or
more COPD admissions in the previous year was also found to
be a risk factor of admission, as in a previous study (2). It
could be argued that previous admissions is an intermediate
variable and that its inclusion in the final model may lead to a

certain degree of overadjustment. However, results for the re-
maining factors did not change when we excluded previous
admissions from the model. Low body mass index (BMI) was
associated with admission in the univariate analysis, in agree-
ment with a previous study (7), and consistently with its rela-
tion to prognosis of COPD (29).

Oral corticosteroids were related to a higher risk of admis-
sion in the crude analysis. The lack of association in the ad-
justed models suggests that their intake could be interpreted
as a marker of disease severity. Influenza vaccination could be
acting as another marker of severity, because it was associated
with a higher risk of admission in the crude analysis, contrarily
to expected (10), whereas it did not show any relation in the
adjusted models. Physical scale of health-related quality of life
was related to COPD admission in the crude analysis, as in
previous studies (2, 9), and maintained an association (al-
though nonsignificant) in the clinical model adjusted analysis
(Table 3). However, when we included dyspnea in this model,
the relation was lost, suggesting that the association between
physical quality of life and admission was confounded by dys-
pnea. Unfortunately, we have only available a retrospective
measure of dyspnea, which is of doubtful validity, and for this
reason has not been included in the analysis.

Inhaled corticosteroids did not show an association with
COPD admission, according to a previous trial (17), and in
contrast with another one (15). The effects of pneumococcal
vaccination and respiratory rehabilitation could not be tested
because of the small number of subjects and the distribution
of such factors in our sample. Other variables related to medi-
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TABLE 3. INDIVIDUAL AND CLINICAL MODEL ADJUSTED ASSOCIATIONS BETWEEN RELEVANT FACTORS* AND HOSPITALIZATION

FOR AN EXACERBATION IN PATIENTS WITH COPD

Adjusted OR
Cases Controls Crude OR (95% CI)
(n=286) (n=86) (95% CI)f p by Clinical Model® p

Oral corticosteroids

No, n (%) 65 (76%) 75 (87%) 1.00 1.00

Yes, n (%) 21 (24%) 11 (13%) 2.20(0.99-4.91)  0.053 1.98 (0.85-4.60) 0.113
Influenza vaccination

Yes, n (%) 68 (79%) 57 (66%) 1.00 1.00

No, n (%) 18 (21%) 29 (34%) 0.52 (0.26-1.03) 0.062 0.63 (0.30-1.33) 0.230
LTOT utilization

No, n (%) 60 (70%) 60 (70%) 1.00 1.00

Yes, n (%) 26 (30%) 26 (30%) 1.00 (0.52-1.92) 1.000 0.56 (0.26-1.17) 0.123
Appropriateness of LTOT#

Appropriate (Po, < 55 mm Hg, LTOT; Po, > 60 mm Hg, no LTOT), n (%) 51 (71%) 64 (79%) 1.00 1.00

Underprescription (Po, < 55 mm Hg, no LTOT), n (%) 9 (12%) 1 (1%) 11.29 (1.39-92.09) 0.024 14.66 (1.54-139.75) 0.020

Overprescription (Po, > 60 mm Hg, LTOT), n (%) 5 (7%) 11 (14%) 0.57 (0.19-1.75)  0.326 0.37 (0.10-1.29) 0.117

Doubtful prescription (Po, = 55-60 mm Hg),® n (%) 7 (10%) 5 (6%) 1.76 (0.53-5.86) 0.359 1.45 (0.40-5.24) 0.574
Smoking*

Ex-smoker not exposed to passive smoking, n (%) 55 (65%) 48 (56%) 1.00 1.00

Ex-smoker exposed to passive smoking, n (%) 11 (13%) 7 (8%) 1.37 (0.49-3.82) 0.545 1.71 (0.56-5.17) 0.343

Current smoker, n (%) 12 (14%) 23 (27%) 0.46 (0.20-1.01) 0.053 0.45 (0.19-1.05) 0.063

Never-smoker, n (%) 7 (8%) 8 (9%) 0.76 (0.26-2.26)  0.626 0.78 (0.22-2.68) 0.690
Health-related quality of life: physical scale SF-12, mean (SD) 349 (8.8) 38.3(9.9) 0.96 (0.93-0.99) 0.020 0.97 (0.94-1.01) 0.104

* Variables of Table 1 with p value < 0.25. See text for explanation. Results for the remaining factors of Table 1 are available from the authors.

" Each line is a single model. Clinical model includes: previous COPD admissions, and FEV,.

¥Some individuals had missing values in the following variables: LTOT appropriateness: 14 cases and 5 control subjects; smoking: 1 and 0; physical quality of life: 2 and 3.
$ No information was available about the presence of pulmonary hypertension, cor pulmonale, polycythemia, or nocturnal hypoxemia.

cal care, such as the type of physician who controls the dis-
ease, were not associated with admission, this being consistent
with the observed lack of association with mortality in a previ-
ous study (30). This is the first study assessing effects of poor
compliance in patients with COPD, and more attention should
be given to this issue even though we did not find an associa-
tion with admission.

As in most epidemiologic studies, nonresponse (selection)
bias can not be excluded. The comparison of responders and
nonresponders among cases showed a higher prevalence of
LTOT utilization in nonresponders, but information about the
nonparticipating controls was not available. If the difference
in LTOT utilization among responders and nonresponders of
case and control groups was the same, the point estimate
would go toward the null value, reinforcing our findings of
LTOT being a protective factor. It is true that our results can

only be extrapolated to patients with COPD who have suf-
fered previous COPD admissions. However, in our opinion
this is not a limitation, as emphasis on the attempt to make a
valid comparison yields a stronger study design than the at-
tempt to make subjects representative. The group of patients
with COPD previously admitted is not a small population, and
is responsible for high health expenditure.

One additional limitation of our study is that we have not
used an operational definition of COPD exacerbation. In fact,
it does not exist in epidemiologic studies nor in the clinical set-
ting (31). Other studies have also used the COPD admission
as a surrogate of exacerbation (6, 7, 9). In our study, an admin-
istrative database was used a posteriori to classify discharge di-
agnosis following ICD-9 in cases, with the aim of validating
COPD diagnosis. Results showed that approximately 95% of
patients were classified as having chronic bronchitis, emphy-

TABLE 4. ADJUSTED RISK FACTORS* OF HOSPITALIZATION FOR AN EXACERBATION IN PATIENTS WITH COPD

Cases Controls Nonconditional Conditionat Model
(n=:69) (n=281) model OR (95% CI)! p OR (95% Ci)™* p

COPD admissions in the previous year

<3, n (%) 57 (83%) 77 (95%) 1.00 1.00

=3, n (%) 12 (17%) 4 (5%) 6.21 (1.60-24.07) 0.008 21.10(1.55-288.00) 0.022
Percentage of predicted FEV,, mean (SD) 33(14) 43 (19) 0.96 (0.93-0.98) 0.000 0.93 (0.89-0.97) 0.001
Appropriateness of LTOT prescription

Appropriate (Po, < 55 mm Hg, LTOT; Po, > 60 mm Hg, no LTOT), n (%) 49 (71%) 64 (79%) 1.00 1.00

Underprescription (Po, < 55 mm Hg, no LTOT), n (%) 9 (13%) 1 (1%) 22.64(2.31-221.88) 0.007 26.92(1.89-382.59) 0.015

Overprescription (Po, > 60 mm Hg, LTOT), n (%) 4 (6%) 11 (14%) 0.31 (0.08-1.18) 0.086 0.96 (0.18-5.11) 0.959

Doubtful prescription (Po, = 55-60 mm Hg), n (%) 7 (10%) 5 (6%) 1.71 (0.44-6.68) 0.442 6.66 (0.83-53.19) 0.074
Smoking

Ex-smoker not exposed to passive smoking, n (%) 44 (64%) 45 (55%) 1.00 1.00

Ex-smoker exposed to passive smoking, n (%) 9 (13%) 7 (9%) 1.81 (0.54-6.08) 0.335 2.89 (0.53-15.75) 0.219

Current smoker, n (%) 10 (14%) 22 (27%) 0.30 (0.11-0.84) 0.022 0.20 (0.04-0.94) 0.042

Never smoker, n (%) 6 (9%) 7 (9%) 0.90 (0.23-3.58) 0.883 0.72(0.12-4.17) 0.712

* The most parsimonious multivariate model.
The entire column is a single model.
¥Nine concordant pairs (18 individuals) are dropped.
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sema, or COPD. In addition, patients excluded owing to high
FEV/FVC ratio according to ERS criteria (3) meant only 1%
of cases and 2% of controls. Therefore, misclassification, if
any, is likely to be small and nondifferential. The exclusion of
patients with a positive bronchodilator test could be argued,
owing to the possible existence of bronchodilator reversibility
in some patients with COPD. This exclusion criterion sought
to avoid the inclusion of patients whose primary diagnosis
could be asthma, because of potential differences between
asthma and COPD in some of the variables examined, such as
medical treatment or compliance. However, we must keep in
mind that the interpretation of our results needs to be limited
to COPD patients with negative bronchodilator test.

In summary, among a wide range of potential risk factors
we have found that only previous admissions, lower FEV,, and
underprescription of LTOT are independently associated with
a higher risk of admission for a COPD exacerbation. Caution is
needed in the interpretation of these results, as the case-con-
trol approach should be followed by longitudinal studies. Fur-
ther confirmation of such negative findings would suggest that
the risk of exacerbation in patients with severe COPD is not af-
fected by the studied factors, and that, possibly, most of the
risk will be attributable to respiratory infections.
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METHODS

During the hospitalization, patients were asked to complete a questionnaire and
anthropometric measurements were made. At least 3 mo after hospitalization, and during a
clinically stable period of COPD, patients performed a forced spirometric test and provided
arterial blood to measure gas tensions. Neither spirometry nor blood gases were repeated if
the results were already available within the 3 mo prior to hospitalization, during a period
of clinical stability. Controls completed all the tests during a visit close to the date of
admission of the corresponding patient.

Most of the content of the questionnaire was obtained from previously validated
instruments, while some questions were developed and pilot tested. Sociodemographic data
and a list of 11 chronic conditions, were obtained from questions used in health surveys in
Barcelona (E1). Socio-economic status was assigned according to occupation, using an
adapted version of the British Registrar General's Social Classes (E2). Factors related to
health services were as follows: characteristics and content of visits to the physician
monitoring the disease, number of hospitalisations and emergency and doctor's visits during
the previous year; current pharmacological treatment; influenza and pneumococcal
vaccination; pulmonary rehabilitation; and long-term oxygen therapy (LTOT).

For most of the above, we developed an ad hoc questionnaire which was piloted for
understanding and feasibility. COPD admissions in the previous year were self-reported by
the patient and taken from the medical history. Usual medication (that is, previous to the
onset of the patients’exacerbation, and current in the controls) was self-reported by the
patient and taken from tablets and inhalers by the interviewer. It was classified as "yes/no"
to the following groups of drugs: B,-agonists; anticholinergics; methilxanthines; inhaled
and oral corticosteroids; and antibiotics. Influenza and pneumococcal vaccinations were
self-reported by the patient and taken from the vaccination card whenever available.
Rehabilitation was defined as when the patient reported doing rehabilitation exercises or
respiratory gymnastics, including blowing up balloons or balls. Appropriateness of long-
term oxygen therapy was classified as: appropriate prescription (either "patients with PO2 <
55mmHg using LTOT" or "patients with PO2 >60mmHg not using LTOT"),
underprescription ("patients with PO2 <55 mmHg not using LTOT"), overprescription
("patients with PO2 > 60mmHg using LTOT"), and doubtful prescription ("patients with
PO2 =55 to 60mmHg, because no information was available regarding the presence of
pulmonary hypertension, cor pulmonale, polycythemia or nocturnal hypoxemia).
Noncompliance with LTOT was defined if the patient reported using it less than 15 h/day.
The Medication Adherence Scale (MAS) and Inhaler Adherence Scale (IAS) (E3) were
short questionnaires used to measure adherence to oral and inhaled respiratory medication.
They were classified in our study as compliant (all correct answers in the scale) and non-
compliant (some mistake in the scale). Inhaler compliance was measured with inhaler-
specific checklists (E4), and the three items considered essential for metered dose inhalers
(MDI) were: "shaking before use," "inhaling slowly while simultaneously activating the
canister,” and "inhaling slowly throughout discharge" (E4). Other exposures included:
active and passive smoking (ES5); alcohol consumption (E1); sedative consumption; and
physical exercise. We defined current smokers as those who had smoked during the month

-El -



prior to hospitalization. Passive smoking was defined as if somebody smoked regularly in
the patient's house. Smoking was classified as follows: active smoker; ex-smoker exposed
to passive smoking; ex-smoker not exposed to passive smoking; and never-smoker. “Usual
physical activity” was measured as the number of metabolic equivalent tax (METs), the
ratio of work metabolic rate to resting metabolic rate (E6). “No physical activity” was
defined as when the patient did not walk, climb stairs, do any other physical exercise, or
attend respiratory rehabilitation. Health-related quality of life (SF-12) and the mental health
inventory five-item version included in the SF-36 were measured using the validated
Spanish version (E7). Difficulty taking medication (E8) and social support (E9) were also
included in the questionnaire.

Physical examination included weight, height and tricipital skin-fold thickness.

Spirometry and the bronchodilator test were measured with standard techniques (E10).
FEV, was expressed as percentage of predicted. Reference FEV, values were obtained
from selected volunteers from the Barcelona region (E11). Blood gas tensions were
measured breathing room air. Cut-off points for PO, were taken from the guidelines for the
administration of LTOT in patients with COPD (E12, E13).
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