


Introduction

COPDwill becomethethird mostcommoncauseof deathin 2030in thegeneralpopulation
[1]. Earlydetectionandappropriatemanagementisapriority in orderto improvepatients'
prognosisandqualityof life [2].

Humanimmunodeficiencyvirus(HIV) infects150000peoplein France.Eighty-oneper-
centof thepatientsreceiveantiretroviraltherapy(ART) andHIV viral loadisundetectablein
88.5%of cases[3]. In industrializedcountries,HIV infectionisnowconsideredasachronic
diseasein apopulationwith ahigherprevalenceof variouscomorbidities[3±5].International
guidelinesdetailedspecificrecommendationsfor cardiovascular,hepatic,metabolicandpsy-
chiatricdisordersin thispopulation,but did not universallycontainspecificrecommendations
on chronicrespiratorydiseases[3±5].

YetHIV-infectedpatientssmoketwo to threetimesmorethanthegeneralpopulation,and
haveaworrying prevalenceof respiratorycomplaintsandlowerrespiratorytract infections
(LRTI) despiteeffectiveART andimmunerestoration[6±10].Epidemiologicalstudiesin the
ART erashowedmoreCOPDamongHIV-infectedpeople[11±15].In addition to knownrisk
factorsfor COPD(tobaccosmoking,ageandbodymassindex),involvementof HIV-specific
risk factorsremainssuspected.To date,studiesassessingspecificassociationsbetweenHIV
markersandHIV relatedparameterswith COPDhaveyieldcontradictoryresults[12,13,16±
20].In orderto explorethisassociation,westudied,in alargecohortof HIV-infectedoutpa-
tients,theprevalenceof COPDandtherelatedfactorsincludingall thefactorspreviously
testedin theliteraturebetweenHIV andCOPD.

Materials and Methods

Design and study population

Thisprospectivemonocentriccrosssectionalstudytook placein theInfectiousDiseases
Departmentof theNiceUniversityHospitalwhereacohortof 2453HIV-infectedpatientsis
followedup with 93%of patientsunderARV therapyand80%of patientswith aundetectable
viral load.All theadultpatientsconsultingat theoutpatientclinic during 3 randomlyselected
daysperweek,from January1st, to December31st 2012wereeligible.Patientswith recent
LRTI (� 2 months),or with mentalor physicalincapacityto performpulmonaryfunction test
(PFT)wereexcluded.

Screening and data collection

Patientsfirst completedadedicatedquestionnaire(S1Appendix)with theassistanceof amed-
icalstudentor anurseandperformedarapidPFTwith ahand-heldCOPD-6spirometer.The
questionnairesearchedfor respiratorysymptoms(chronicbronchitis,recurrentacutebron-
chitis,dyspnea),historyof hospitalizationfor respiratory-relatedconditions,knownCOPDor
chronicbronchopathy,smokinghistory,useof illicit drugs(cannabis,intra-venousdruguse),
occupationalrespiratoryexposureandsocio-economicalstatus.To characterizeCOPD,
accordingto recentdefinitions,COPDfrequentexacerbatorphenotypewasdefinedasa
patientwith 2or moreacutebronchitisperyear[1,21].Patient-orientateddefinitionsof
chronicbronchitis,recurrentacutebronchitisanddyspneausedin our questionnairehadpre-
viouslybeentestedfor their understandabilityandvalidatedasconformbypneumologists
[1,2,21].

All patientswith respiratorysymptoms,apreviousmentionedCOPDor chronicbroncho-
pathydiagnosis,ahistoryof hospitalizationfor arespiratory-relatedcondition,or anabnormal
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COPD-6test,underwentaconventionalspirometryperformedbyapneumologist(FGdSand
KR).

DataconcerningHIV infection(dateof HIV infection,AIDS-definingdiagnosisaccording
to Centersfor DiseaseControl andPreventionstaging,nadir CD4,CD4andCD8cellcount
within thelast6 monthswith CD4/CD8ratio andHIV RNA load,treatmenthistory,previous
respiratoryopportunisticinfections)andcomorbiditieswerecollectedfrom theNadis1 elec-
tronic patientmedicalrecord[22].

Definition of COPD

PFTtestswereperformedfollowingtheAmericanThoracicSociety(ATS)/ EuropeanRespira-
tory Society(ERS)guidelines[23,24].Accordingto theGOLDguidelines,diagnosisof COPD
wasdefinedasaForcedExpiratoryVolumein onesecond(FEV1)/ ForcedVital Capacity
(FVC)< 70%afterbronchodilatorstest[1].

Ethics

TheNiceUniversityHospitalEthicsCommitteeBoardreviewapprovedthestudy.All patients
providedwith their written informedconsent.

Statistical analysis

Basedon anobstructivelungdisease(OLD) prevalencerateof 7.5%in theFrenchgeneralpop-
ulation,aprecisionof 2%andalevelof significanceof 5%,thesamplesizerequiredto estimate
theprevalenceof COPDin our populationwas666patients.Continuousvariablesarepre-
sentedasmean± standarddeviation(SD).Student'st-testwasusedto comparecontinuous
variablesandChi-squaredandFisher'sexacttestswereusedfor discretevariables.Statistical
significancewasconsideredatP< 0.05.Wefirst estimatedtheprevalenceof COPDandits
95%confidenceinterval(CI). Then,to identify factorsindependentlycorrelatedwith COPD,
wecomparedCOPDpatientsto non-COPDpatientsusingalogisticregression(LR)model
introducing theusualrisk factorsfor COPD(agepertenyearsincrease,smokingper10pack
yearsincrease,bodymassindex),drugexposure(evercannabisuserandeverintravenous
druguser),andseveralparametersof HIV infection(HIV infectionduration,CD4cellcount,
Nadir CD4cellcount,HIV RNA viral load,durationof HAART exposurefor nucleoside
reversetranscriptaseinhibitor, non-nucleosidereverse-transcriptaseinhibitors andprotease
inhibitor, HBV or HCV co-infection,mycobacteriallung infection).Thestatisticalanalysis
wasperformedusingSPSS©14.0software.

Results

Study population characteristics

Thestudy'sflowchartispresentedin Fig1.Weenrolled623HIV-infectedpatients.These
patientsdid not differ from our entirecohort(n = 2453)for age,genderdistribution (datanot
shown),percentageof patientsunder-ARVtherapy(93.5%),with undetectableviral load
(80%)or CD4>500(64%).Forty-twopatientsscreenedbyquestionnaireor COPD-6with an
indication to performaconventionalspirometryrefusedto undergotheexamandwerethere-
foreexcluded.Characteristicsof patientsincludedandexcludedin our studyaredetailedin
Table1.Briefly,73.8%of patientsweremen,meanagewas48yearswith ameandurationof
HIV infectionof 15.5years.At thetime of thestudy,93.5%of patientswerereceivingART,
with anundetectableHIV viral loadfor 85.2%andameanCD4cell-countof 622cells/mm3.
Twentypercentof patientswerepastsmokers,51%werecurrentsmokers.In our institution,
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all thepatientswith CD4cellcount< 200/mm3or< 15%werereceivingpneumocystispneu-
moniaprophylaxis.Detailsconcerningpreviousrespiratoryopportunisticinfections,comor-
bidities,socio-economicstatusandeducationallevelof patientsareto befound in supporting
information (S1Table).

COPD among HIV-infected patients

Theprevalenceof COPDwas9%(52/581)(95%CI, 6.6%Ð11.3%).Onehundredeighty-four
conventionalspirometrieswereperformedafterscreening,enablingthediagnosisof 64OLD
(35%)and52COPD(28%).Previoushospitalizationfor arespiratory-relatedcondition was
morefrequentamongCOPD-patientscomparedto non-COPDpatients(63.5%vs.32.5%,
P< 0.001)Table2.Previouscommunity-acquiredbacterialpneumonia(CABP)wasalso
morefrequentamongCOPD-patients(23.1%vs.8.5%,P = 0.001).

COPD diagnosis and management

Screeningtestsresultsaresummarizedin SupportingInformation (S2Table).Amongthe52
COPD-patients,40(77%)did not knowtheyhadabronchopathyand47(90%)hadneverper-
formedaspirometry.Only fivepatients(9.6%)weretreatedfor COPD.

Fig 1. Study’s flowchart. * Cohort of HIV-infected patients consulting in infectious department during 1 year.

** Dedicated questionnaire + Hand-Held spirometer.

doi:10.1371/journal.pone.0169359.g001
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Table 1. Baseline characteristics of study cohort: comparison included/excluded.

Parameters Patients included n = 581 Patients excluded n = 42 P value

Demographic characteristic

Age (years) 48.3 ± 9.9 44.4 ± 10.2 0.013

Male Gender 429 (73.8%) 26 (61.9%) 0.092

Clinical characteristics

Respiratory symptoms 136 (23.6%) 19 (45.2%) 0.005

Chronic bronchitis symptoms 45 (7.7%) 5(11.9%) 0.563

Recurrent acute bronchitis 50 (8.6%) 8 (19%) 0.045

Dyspnea 100 (17.2%) 13 (31%) 0.068

Hosp. for respiratory condition 32 (5.5%) 7 (16.7%) 0.012

Previous LRTI 205 (35.3%) 19 (45.2%) 0.194

Previous CABP 45 (9.8%) 6 (14.3%) 0.42

Known as chronic bronchitis 27 (4.7%) 5 (11.9%) 0.057

BMI (Kg/m2) 23.5 ± 3.6 23.2 ± 4.3 0.69

Toxic exposure

Current smoker 295 (50.8%) 25 (59.5%) 0.273

Current or past smoker 417 (71.8%) 34 (81.0%) 0.199

Pack-years history 16.1 ± 17.9 21. 4± 25.6 0.26

Current/past cannabis user 226 (40.4%) 18 (45.0%) 0.564

IDU 103 (18.3%) 6 (15.0%) 0.601

Professional resp. exposure 141 (24.7%) 13 (31.7%) 0.317

HIV disease

HIV infection duration (years) 15.5 ± 8.6 14.9 ± 9.3 0.681

CDC stage 0.605

A 350 (60.2%) 22 (52.4%)

B 93 (16.0%) 8 (19.0%)

C 138 (23.8%) 12 (28.6%)

CD4 T-cell count (cells/mm3) 622 (291) 584 (412) 0.562

<200 cells/mm3 32 (5.5%) 8 (19.0%) 0.003

200–349 cells/mm3 59 (10.2%) 5 (11.9%)

350–499 cells/mm3 111 (19.1%) 10 (23.8%)

>500 cells/mm3 379 (65.2%) 19 (45.2%)

CD4/CD8 cell ratio 0.79 ± 0.51 0.64 ± 0.42 0.069

HIV RNA (log10 cp/ml) 1.85 ± 0.77 2.22 ± 1.28 0.075

Undetectable HIV RNA 494 (85.2%) 30 (71.4%) 0.018

Nadir CD4 cell count (cells/mm3) 255 ± 189 194 ± 162 0.043

HBV and/or HCV infection 193 (33.2%) 11 (26.2%) 0.349

HAART exposure

Current HAART 543 (93.5%) 38 (90.5%) 0.517

HAART naïve 24 (4.1%) 2 (4.8%) 0.692

NRTI duration (month) 117.4 ± 81.2 107.1 ± 70.5 0.395

NNRTI duration (month) 37.0 ± 49.5 32.3 ± 48.2 0.54

PI duration (month) 63.5 ± 63.9 55.5 ± 54.5 0.415

Data are expressed as % (No./total No.) or mean ± standard deviation.

Abbreviations: Hosp. hospitalization, LRTI lower respiratory tract infection, CABP community-acquired bacterial pneumonia, BMI body mass index, IDU

intravenous drug use, resp. respiratory, CDC Centers for Disease Control and Prevention, Undetectable HIV RNA < 40 cp/ml, HAART highly active

antiretroviral therapy, NRTI nucleoside reverse transcriptase inhibitor, NNRTI non-nucleoside reverse-transcriptase inhibitors, PI protease inhibitor.

doi:10.1371/journal.pone.0169359.t001
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Table 2. Comparison COPD-patients and non-COPD patients.

Parameters Univariate analysis Multivariate analysis

Non-COPD COPD P Value ORd (95% CI) P Value

(529) (52)

Demographic characteristics

Age (years) # 47.9 ± 9.8 52.5 ± 9.7 0.001 1.61a (1.14–2.28) 0.007

Male Gender 389 (73.5%) 40 (76.9%) 0.596

BMI (Kg/m2) # 23.7 ±3.6 21.5 ± 3.4 <0.001 0.78 (0.70–0.89) <0.001

Toxic exposure

Current smoker 261 (49.3%) 34 (65.4%) 0.027

Current or past Smoker 370 (69.9%) 47 (90.4%) 0.002

Pack-year history# 15.4 ± 17.5 23.6 ± 19.4 0.001 1.28b (1.09–1.50) 0.003

Current/past Cannabis use# 199 (38.9%) 27 (55.1%) 0.028

IDU# 85 (16.6%) 18 (35.3%) 0.001

Professional resp. exposure 128 (24.7%) 13 (25.0%) 0.957

Clinical characteristics

Respiratory symptoms 107 (20.3%) 29 (55.8%) <0.001

Chronic bronchitis symptoms 31 (6%) 14 (27%) <0.001

Recurrent acute bronchitis 37 (7%) 12 (23.1%) <0.001

Dyspnea 78 (14.7%) 23 (44.2%) <0.001

Hosp. for respiratory condition 19 (3.6%) 13 (25.0%) <0.001

Previous LRTI 172 (32.5%) 33 (63.5%) <0.001

Previous CABP 45 (8.5%) 12 (23.1%) 0.001

HBV and/or HCV infection# 167 (31.6%) 26 (50.0%) 0.007

Depression 103 (19.5%) 19 (36.5%) 0.004

HIV story

HIV infection duration (years) # 15.2 ± 8.5 18.7 ± 8.5 0.005

CDC stage 0.376

A 320 (60.5%) 30 (57.7%)

B 87 (16.4%) 6 (11.5%)

C 122 (23.1%) 16 (30.8%)

CD4 cell count (cells/mm3) # 634 ± 294 497 ± 232 0.001 0.77c (0.68–0.88) <0.001

<200 cells/mm3 28 (5.3%) 4 (7.7%) 0.008

CD4/CD8 cell ratio 0.79 ± 0.51 0.71 ± 0.44 0.271

CD8 cell count (cells/mm3) 939 ± 467 830 ± 548 0.10

HIV RNA (log10 cp/ml) # 1.87 ± 0.79 1.71 ± 0.54 0.054 0.59 (0.32–1.08) 0.088

Undetectable HIV RNA 446 (84.5%) 48 (92.3%) 0.129

Nadir CD4 cell count (cells/mm3) # 262 ± 191 188 ± 155 0.007

HAART exposure

HAART naïve 24 (4.5%) 0 (0.0%) 0.154

NRTI (months) # 116.3 ± 81.5 128.5±77.9 0.465

NNRTI (months) # 35.7 ± 48.1 50.7 ± 60.8 0.114

PI (months)# 63.2 ± 63.8 66.9 ± 65.1 0.863

Data are expressed as % (No./total No.) or mean ± standard deviation,
# parameters included in the multivariate regression analysis,
a per 10 year-increase in age,
b per 10 pack-year-increase,
c per 100 cells/ mm3 increase,
d only significant results are shown.

Abbreviations: COPD chronic obstructive pulmonary disease, OR odds ratio, CI confidence interval, BMI body mass index, IDU intravenous drug use, Hosp.

hospitalization, LRTI lower respiratory tract infection, CABP community-acquired bacterial pneumonia, CDC centers for disease control and prevention,

undetectable HIV RNA < 40 cp/ml, HAART highly active antiretroviral therapy, NRTI nucleoside reverse transcriptase inhibitor, NNRTI non-nucleoside

reverse-transcriptase inhibitors, PI protease inhibitor.

doi:10.1371/journal.pone.0169359.t002
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Factors associated with COPD in HIV-infected patients

In theunivariateanalysis(Table2),COPD-patientsweresignificantlyolder(52.5yearsvs.47.9
years;P = 0.001),moreinactive,presentinglong-termillnessor disability(P = 0.003)(S1
Table).TheyhadasignificantlylowerBMI (20.7kg/m2 vs.23.4Kg/m2, P< 0.001).COPD-
patientsweremorefrequentlycurrentor pastsmokers(90.4%vs.69.9%)with highersmoking
exposurein pack-year(23.6vs.15.4).Exposureto cannabisandIDU wassignificantlymore
commonamongCOPD-patients(55.1%vs.38.9%,P = 0.028and35.3%vs.16.6%,P = 0.001,
respectively).RegardingHIV parameters,COPD-patientshadasignificantlylowerCD4cell-
count(497vs.634cells/mm3, P = 0.001)andlowermeannadir CD4cell-count(188cells/mm3

vs.262cells/mm3; P = 0.007).Amongassociatedcomorbidities,wefound in COPD-patients
higherfrequenciesof co-infection(activeor previous)with hepatitisBor C viruses(50.0%vs.
31.6%,P = 0.007)anddepression(36.5%vs.19,5%,P = 0.004)(Table2).

Accordingto multivariateanalysis,age(OR,1.61per10yearsincrease,P = 0.007),BMI
(OR,0.78,P< 0.001),smoking(OR,1.28per10pack-yearsincrease,P = 0.003) andCD4cell-
count(OR,0.77per100CD4cell/mm3 increase,P< 0.001) remainedsignificantlyandinde-
pendentlyassociatedwith COPD(Table2).

Discussion

Our 623patientsrandomlyincludedwererepresentativefor age,sexratio andHIV infection
control of our entirecohortof 2453patients.Theywerealsorepresentativeof theHIV-infected
patientspopulationcurrentlyfollowedup in mostindustrializedcountriesfor ageandsex
ratio [3,25].Thisstudyshowedaprevalenceof 9.0%(95%CI, 6.6%Ð11.3%)for COPDand
identifiedaCD4cellcountto bestronglyandindependentlycorrelatedwith COPD.

Theprevalenceof COPDworldwidevariessignificantlyacrosscountries[1,2,26].In France,
theprevalenceof obstructivelungdiseasein thegeneralpopulation(including asthmaand
COPD)wasestimatedat7.5%[27]. Thisprevalence,lowerthantheonefound in our study,
wasevaluatedin amucholderpopulation(60±10years)thanours[27].

A 2006studybyCrotherset al. alertedcliniciansto anincreasedprevalenceof COPDin
HIV-infectedpatientson thebasisof self-reporteddiagnosis(15%vs.12%,P = 0.04) [11].
Sincethepublicationof this result,5 highqualitystudiesusingspirometriccriteriahavefound
COPDratesbetween6%and21%in groupsof 65to 400HIV outpatientsrepresentativeof
patientscommonlytreatedin consultationunits in theUnited-States,Spain,Italy andNigeria
[12,13,16,19,20].Differencesin prevalencewereexpecteddueto dissimilaritiesof methodol-
ogy,age,smoking,historiesandcountry-relatedrespiratoryexposureusuallyobserved
betweenthecountries,but all of thesestudiesconfirmedsimilarhigh frequencyof COPD.
COPDinducedaworrying respiratorymorbidity asattestedbymorefrequenthospitalization
for arespiratorycondition (25%vs. 3.6%,P< 0.001)andpreviouslowerrespiratorytract
infection(63.5%vs. 32.5%P< 0.001)(Table2).

Agingandsmokingwereindependentlycorrelatedwith COPD(Table2).Thesearethetwo
mostfrequentrisk factorsfor COPDin thegeneralpopulation,with cigarettesmoking
accountingfor 95%of toxic respiratoryexposureresponsiblefor COPDin industrialized
countries[1]. Weconfirmedthisknownhighexposureto tobaccosmokingin HIV-infected
patients(50.8%of currentsmokersin our study,comparedto 33%in thegeneralFrenchgen-
eralpopulation)[6,7,28].Theseresultsarealarming,especiallybecausetheattributablerisk of
deathassociatedwith smokingamongHIV-infectedpatientsisdoubledcomparedto unin-
fectedpopulation[29].

Regardingotherfactorscorrelatedwith COPD(Table2), low BMI, whichisknown to be
correlatedwith apoorCOPDprognosis,wasalsocorrelatedwith COPDasin thegeneral
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population[30]. Wedid not find anyindependentcorrelationwith theuseof cannabis,IDU,
depression,inactivestatusor long-termillness,probablybecausethesefactorswereassociated
with smoking[31]. Wedid not find anycorrelationbetweenART exposureandCOPD,nor
betweenhepatitisandCOPD,contraryto somepreviousstudiesusingsmallerpopulations
[10,12,14,32].Somepreviousstudiesalsodiscussedanassociationbetweenpneumocystis
pneumoniaor tuberculosispneumoniawith COPD[10,19].Our studydid not find anyasso-
ciationwith thesepathologies,but their low frequencyin our populationdid not allowfor any
meaningfulconclusionson thispoint (S1Table).

More age-associateddiseasescharacterizeHIV-infectedpatients.Immunedefectsincluding
nadir CD4,CD4cellcount,andlow CD4/CD8ratio areinvolvedin achronicinflammatory
state.Thiscontributesto acceleratedagingandthedevelopmentof cardiovascular,rheumato-
logical,renal,neurologicalcomorbidities[33,34,35].Weidentified2 markersof HIV infection
negativelycorrelatedwith COPD(Table2):nadir CD4cell-count(188CD4cells/mm3 in
COPD-patientsvs 262CD4cells/mm3 in non COPD-patients,P = 0.007)in theunivariate
analysisonly,andmostrecentCD4cell-countin both theunivariateandmultivariateanalyses
(OR,0.77for each100cells/mm3 increase;95%CI, 0.68±0.88).Madeddu et al. concludedthat
HIV wasprobablyarisk factorof COPDindependentlyof smokingandage[12]. Oursresults
suggestthatHIV couldincreasetherisk of COPDthroughCD4cellcountdepletion.The
implicationof CD4T-cellcountin thepathogenesisof OLD asbeensuggestedin theliterature
[10,11,36,37].In two recentstudies,Drummond andShirleyhaveshownanaccelerated
declineof respiratoryfunction (forcedexpiratoryvolumein onesecond(FEV1)andforced
vital capacity(FVC)) in HIV-infectedpeoplewith lowerCD4cellcounts[18,20].In hiscohort
of 303HIV-infectedpatients,Drummond observed,contraryto our results,that thisassocia-
tion with CD4cellcountdisappearedafteradjustmentfor HIV viral loadsuggestingthatHIV
viral loadwasmoredeterminantin respiratorydeclinethanCD4celllevel[18]. Theseresults
againconfirm aplausibleroleplayedbypoorcontrol of HIV diseasein COPDpathogenesis.
However,thestudywasprobablyunderpoweredfor testingthespecificroleof CD4cellcount
becausethepopulationwaslimited to intravenousdrugusers,heavytobaccosmokerandvari-
ousdruguserswith verypoorcontrol of their HIV-disease,includingagloballow levelof CD4
cells(323/mm3vs. 622CD4cells/mm3 in our population)andafrequenthighHIV viral load
[17,18].StudyingCD4cellsin anotherbodyfluid compartment,L. Popescu et al. recently
observedasignificantcorrelationbetweenCD4cellcountdefectin bronchiolo-alveolarlavage
liquid andCOPDin HIV-infectedpatients[38]. Our studyconfirmedliteraturesuspicionand
found for thefirst time in alargecohortof patientasignificantandindependentcorrelation
betweenCOPDandCD4cellcountdefect.This link betweenCD4cellcountandCOPDis
alsosupportedbyvariouspathogeneticexplanationsin theliterature.A CD4celldefectcould
favorCOPDthroughbronchialcolonizationespeciallyby pneumocystis jiroveci andsecondary
bronchialinflammation,dysimmuneprocessesandacceleratedaging[39±42].Our studydid
not exploreassociatedfunctionalmodificationsin CD4cells,but otherinterestingstudieshave
suggestedthat tobaccosmokingcouldimpair T-cellsfunction in HIV-infectedpatients
[43,44].

Moreover,COPDis frequentlynot screened,andisunder-diagnosedandill-managedasa
consequence.Seventy-sevenpercentof our COPD-patientswereunawareof havinga
bronchopathyand90%hadneverbeenpreviouslytestedor treated.Diagnosisof COPDrein-
forcestherecommendationto quit smokingandenablescliniciansto prescribeanappropriate
inhaledtreatment.Interactionsbetweeninhaledcorticosteroidandproteaseinhibitors (PI) is
no longeraproblembecausetheir indication isnowlimited to asmallsubsetof COPDpatients
(COPDGOLD3 or 4with frequentexacerbations)andseveralalternativetreatmentsto PI are
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availableif inhaledcorticosteroidsarerequired[1, 45].Diagnosisof COPDalsoimplicatesa
specificsurveyof respiratoryfunction andlungcancerscreening[1, 46].

InternationalguidelinesadvocateCOPD-screeningfor anypatientolderthan35yearswith
respiratorycomplaints(exertionalbreathlessness,chroniccough,regularsputumproduction,
frequentwinter `bronchitis'or wheezing)andahistoryof exposureto diseaserisk factors(e.g.,
currentor formersmoker)[1,47].Under-diagnosisof COPDin thegeneralpopulationisa
well-knownproblemandhasalsobeenidentifiedin HIV-infectedpatientpopulations
[1,13,16].Aspatientsarefrequentlyasymptomatic(44.2%of our COPDpatients),theguide-
linesandcriteria for COPDscreeningappearto beinsufficient.Theexistenceof anindepen-
dentcorrelationbetweenCD4cellcountandCOPDshouldsuggestto cliniciansto beaware
of COPDrisk for patientswith lessthan200CD4cells/mm3 andparticularlyif thesepatients
aresmokers.Furtherstudiesarerequiredto identify moreappropriatestrategiesto screenfor
COPDin thispopulation.

Our studyhassomelimitations:wemayhaveunderestimatedtheprevalenceof COPD
sincethe42patientsscreenedbyquestionnaireor COPD-6whorefusedto undergoconven-
tional spirometrypresentahigh risk of COPDaccordingto subsequentresults(seeTables1
and2).Moreover,exclusionof all patientswith arecenthistoryof LRTI (whichmight interfere
with spirometricresults)might haveledto underestimatingtheprevalenceof COPD.There-
fore,for organizationalandbudgetreasons,wewerenot ableto performaconventionalspi-
rometryfor all patientsandweappliedapreliminaryscreeningusingaquestionnaireanda
hand-heldspirometer.Thesetestsweresuccessfulin detectinghigh-riskpopulations(S2
Table)but areknownto haveaninsufficientsensibilityandhaveprobablyunder-estimatethe
realprevalenceof COPDin our population[48]. Wealsodid not collectthereasonswhysome
patientsrefusedto participatein our study,andwehaveno dataon smokingexposurefor our
entirecohort,whichcouldhaveprovidedausefulcomparison.

In conclusion,thisstudyshowsthat in HIV-infectedpeople,smokingexposure,agingand
CD4cellcount isassociatedwith COPD.Moreover,wesuggestthatdiagnosisof thisdisease,
whichis frequentlyasymptomaticat its beginning,couldbeimprovedby integratingvulnera-
bility to COPDin connectionto CD4cellcountdefectinto strategiesfor COPD-screening.
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