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Introduction

COPDwill becomehethird mostcommoncauseof deathin 2030in the generapopulation
[1]. Earlydetectionand appropriatemanagements apriority in orderto improvepatients'
prognosisandquality of life [2].

Humanimmunodeficiencyvirus (HIV) infects150000peoplein France Eighty-oneper-
centof the patientsreceiveantiretroviraltherapy(ART) andHIV viral loadis undetectablén
88.5%0f case$3]. In industrializedcountries HIV infectionis now consideredasachronic
diseasén apopulationwith ahigherprevalencef variouscomorbidities[3£5]. International
guidelinedetailedspecificcecommendation$or cardiovasculatepaticmetabolicand psy-
chiatricdisordersin this population,but did not universallycontainspecificecommendations
on chronicrespiratorydiseasef3+5].

YetHIV-infected patientssmoketwo to threetimesmorethanthe generapopulation,and
haveaworrying prevalenc®f respiratorycomplaintsandlowerrespiratorytractinfections
(LRTI) despiteeffectiveART andimmunerestoration[6+10].Epidemiologicaktudiesn the
ART erashowedmore COPDamongHIV-infected peopleg[11+15].In additionto known risk
factorsfor COPD (tobaccosmoking,ageandbody massndex),involvementof HIV-specific
risk factorsremainssuspectedl o date studiesassessingpecificassociationbetweerH|V
markersandHIV relatedparametersvith COPDhaveyield contradictoryresults[12,13,16+
20].1n orderto explorethis associatiomnwe studied,in alargecohortof HIV-infected outpa-
tients,the prevalencef COPDandtherelatedfactorsincluding all the factorspreviously
testedn theliteraturebetweerHlV andCOPD.

Materials and Methods
Design and study population

This prospectivanonocentriccrosssectionabktudytook placein the InfectiousDiseases
Departmentof the Nice University Hospitalwherea cohortof 2453HIV-infected patientsis
followedup with 93%0f patientsunder ARV therapyand 80%of patientswith aundetectable
viral load.All the adult patientsconsultingat the outpatientclinic during 3 randomlyselected
daysperweek from Januaryl®, to DecembeB1%' 201 2wereeligible Patientswith recent
LRTI (< 2months),or with mentalor physicaincapacityto perform pulmonaryfunction test
(PFT)wereexcluded.

Screening and data collection

Patientdirst completedadedicatedjuestionnaird S1Appendix)with the assistancef amed-
ical studentor anurseand performedarapid PFTwith ahand-heldCOPD-6spirometer.The
questionnairesearchedor respiratorysymptomgchronic bronchitis,recurrentacutebron-
chitis,dyspnea)history of hospitalizatiorfor respiratory-relateadtonditions,known COPDor
chronicbronchopathysmokinghistory,useofillicit drugs(cannabisintra-venousdruguse),
occupationalespiratoryexposureandsocio-economicastatusTo characteriz&€ OPD,
accordingto recentdefinitions, COPDfrequentexacerbatophenotypevasdefinedasa
patientwith 2 or moreacutebronchitisperyear[1,21].Patient-orientatediefinitions of
chronicbronchitis,recurrentacutebronchitisand dyspneaisedin our questionnairehadpre-
viouslybeentestedfor their understandabilityandvalidatedasconform by pneumologists
[1,2,21].

All patientswith respiratorysymptomsapreviousmentionedCOPDor chronicbroncho-
pathydiagnosisa history of hospitalizatiorfor arespiratory-relatedondition, or anabnormal
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COPD-6test,underwenta conventionakpirometryperformedby apneumologis{FGdSand
KR).

DataconcerningHIV infection (dateof HIV infection, AIDS-definingdiagnosisaccording
to Centerdor Diseasé€ontrol and Preventionstaging hadir CD4,CD4 and CD8cellcount
within thelast6 monthswith CD4/CD8ratio andHIV RNA load,treatmenthistory, previous
respiratoryopportunisticinfections)and comorbiditieswerecollectedrom the Nadis® elec-
tronic patientmedicalrecord[22].

Definition of COPD

PFTtestswereperformedfollowing the AmericanThoracicSocietATS)/ EuropearRespira-
tory Societ ERS)guidelineg23,24].Accordingto the GOLD guidelinesdiagnosisof COPD
wasdefinedasa ForcedExpiratoryVolumein onesecondFEV1)/ ForcedVital Capacity
(FVC) < 70%afterbronchodilatorgtest[1].

Ethics

TheNice UniversityHospital EthicsCommitteeBoardreviewapprovedhe study.All patients
providedwith their written informed consent.

Statistical analysis

Basedn anobstructivdung diseas€OLD) prevalenceateof 7.5%in the Frenchgenerapop-
ulation,aprecisionof 2%andalevelof significanceof 5%,the samplesizerequiredto estimate
the prevalencef COPDin our populationwas666patients Continuousvariablesarepre-
sentedasmeant standarddeviation(SD).Student's-testwasusedto comparecontinuous
variablesand Chi-squaredand Fisher'sexactestswvereusedfor discretevariablesStatistical
significancevasconsideredat P < 0.05.Wefirst estimatedhe prevalencef COPDandits
95%confidencenterval (Cl). Then,to identify factorsindependentlycorrelatedvith COPD,
wecomparedCOPD patientsto non-COPDpatientsusingalogisticregressiof{LR) model
introducing the usualrisk factorsfor COPD (agepertenyeardancreasesmokingper 10pack
yearsncreasebodymassndex),drug exposurgevercannabigiserandeverintravenous
druguser),andseveraparameter®f HIV infection (HIV infectionduration, CD4 cellcount,
Nadir CD4cellcount,HIV RNA viral load,duration of HAART exposurdor nucleoside
reversdranscriptasenhibitor, non-nucleosidaeverse-transcriptasehibitors and protease
inhibitor, HBV or HCV co-infection,mycobacterialung infection). The statisticabhnalysis
wasperformedusingSPSS@4.0software.

Results
Study population characteristics

Thestudy'sflowchartis presentedn Fig 1. We enrolled623HIV-infected patients.These
patientsdid not differ from our entire cohort(n = 2453)for age genderdistribution (datanot
shown),percentagef patientsunder-ARVtherapy(93.5%)with undetectableiral load
(80%)or CD4>500(64%).Forty-two patientsscreenedby questionnaireor COPD-6with an
indicationto performaconventionakpirometryrefusedo undergothe examandwerethere-
fore excludedCharacteristicef patientsincludedandexcludedn our studyaredetailedin
Tablel. Briefly, 73.8%of patientsweremen,meanagewas48yearswith ameanduration of
HIV infection of 15.5yearsAt thetime of the study,93.5%of patientswerereceivingART,
with anundetectabléIV viral loadfor 85.2%andameanCD4 cell-countof 622cells/mn.
Twentypercentof patientswerepastsmokersb1%werecurrentsmokersin our institution,
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2453 HIV-infected patients™
I

Inclusions 3 days randomly
selected every week, 1 year

Y

623 patients consenting to the study

Screening **

Indication for a conventional spirometry

No Yes
395 patients 228 patients
| | !
42 patients 52 patients COPD 134 patients non-COPD

refused spirometry

y

Excluded

Fig 1. Study’s flowchart. * Cohort of HIV-infected patients consulting in infectious department during 1 year.
** Dedicated questionnaire + Hand-Held spirometer.

doi:10.131/journal.pon@169359.g001

all the patientswith CD4 cellcount < 200/mm3or < 15%werereceivingpneumocystigpneu-
moniaprophylaxis Detailsconcerningpreviousrespiratoryopportunisticinfections,comor-
bidities,socio-economistatusand educationalevelof patientsareto befoundin supporting
information (S1Table).

COPD among HIV-infected patients

Theprevalencef COPDwas9%(52/581)(95%Cl, 6.6%D11.3%)Onehundredeighty-four
conventionakpirometriesvereperformedafterscreeningenablingthe diagnosioof 64 OLD
(35%)and52 COPD(28%).Previoushospitalizatiorfor arespiratory-relate¢ondition was
more frequentamongCOPD-patientcomparedo hon-COPDpatients(63.5%vs.32.5%,

P < 0.001)Table2. Previouscommunity-acquiredbacterialpneumonia(CABP)wasalso
more frequentamongCOPD-patientg23.1%vs.8.5%,P = 0.001).

COPD diagnosis and management

Screeningestsresultsaresummarizedn Supportinginformation (S2Table). Amongthe52
COPD-patients40(77%)did not knowtheyhadabronchopathyand 47 (90%)hadneverper-
formedaspirometry.Only five patients(9.6%)weretreatedfor COPD.
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Table 1. Baseline characteristics of study cohort: comparison included/excluded.

Parameters
Demographic characteristic
Age (years)
Male Gender
Clinical characteristics
Respiratory symptoms
Chronic bronchitis symptoms
Recurrent acute bronchitis
Dyspnea
Hosp. for respiratory condition
Previous LRTI
Previous CABP
Known as chronic bronchitis
BMI (Kg/m?)
Toxic exposure
Current smoker
Current or past smoker
Pack-years history
Current/past cannabis user
IDU
Professional resp. exposure
HIV disease
HIV infection duration (years)
CDC stage
A
B
C
CD4 T-cell count (cells/mm?)
<200 cells/mm?®
200-349 cells/mm?
350-499 cells/mm?®
>500 cells/mm?®
CD4/CD8 cell ratio
HIV RNA (log4o cp/ml)
Undetectable HIV RNA
Nadir CD4 cell count (cells/mm?3)
HBYV and/or HCV infection
HAART exposure
Current HAART
HAART naive
NRTI duration (month)
NNRTI duration (month)
PI duration (month)

Patients included n = 581

48.3+9.9
429 (73.8%)

136 (23.6%)
45 (7.7%)
50 (8.6%)

100 (17.2%)
32 (5.5%)

205 (35.3%)
45 (9.8%)
27 (4.7%)
235+3.6

295 (50.8%)
417 (71.8%)
16.1+£17.9
226 (40.4%)
103 (18.3%)
141 (24.7%)

15.5+8.6

350 (60.2%)
93 (16.0%)
138 (23.8%)
622 (291)
32 (5.5%)
59 (10.2%)
111 (19.1%)
379 (65.2%)
0.790.51
1.85+0.77
494 (85.2%)
255 + 189
193 (33.2%)

543 (93.5%)
24 (4.1%)
117.4+81.2
37.0+49.5
63.5+63.9

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, Pl protease inhibitor.

d0i:10.137/journal.pon€169359601

Patients excluded n = 42 Pvalue
44.4+10.2 0.013
26 (61.9%) 0.092
19 (45.2%) 0.005

5(11.9%) 0.563
8 (19%) 0.045
13 (31%) 0.068
7 (16.7%) 0.012
19 (45.2%) 0.194
6 (14.3%) 0.42
5(11.9%) 0.057
23.2+4.3 0.69
25 (59.5%) 0.273
34 (81.0%) 0.199
21.4+25.6 0.26
18 (45.0%) 0.564
6 (15.0%) 0.601
13 (31.7%) 0.317
14.9+9.3 0.681
0.605
22 (52.4%)
8 (19.0%)
12 (28.6%)
584 (412) 0.562
8 (19.0%) 0.003
5(11.9%)
10 (23.8%)
19 (45.2%)
0.64+0.42 0.069
222+1.28 0.075
30 (71.4%) 0.018
194 £ 162 0.043
11 (26.2%) 0.349
38 (90.5%) 0.517
2 (4.8%) 0.692
107.1+£70.5 0.395
32.3+48.2 0.54
55.5+54.5 0.415

PLOS ONE | DOI:10.1371/journal.pone.0169359 January 5, 2017

5/12



CD4 Cell Count and COPD in HIV-Infected Patients

Table 2. Comparison COPD-patients and non-COPD patients.

Parameters Univariate analysis Multivariate analysis
Non-COPD COPD PValue OR® (95% Cl) PValue
(529) (52)
Demographic characteristics
Age (years) * 47.9+9.8 52.5+9.7 0.001 1.61% (1.14-2.28) 0.007
Male Gender 389 (73.5%) 40 (76.9%) 0.596
BMI (Kg/m?) # 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 1.28° (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 1083 (19.5%) 19 (36.5%) 0.004
HIV story
HIV infection duration (years) # 15.2+8.5 18.7+85 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/mm?®) # 634 +294 497 +232 0.001 0.77° (0.68-0.88) <0.001
<200 cells/mm?® 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/mm?®) 939 + 467 830 + 548 0.10
HIV RNA (log+o 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/mm?) # 262 + 191 188+ 155 0.007
HAART exposure
HAART naive 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
Pl (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,

@ per 10 year-increase in age,

® per 10 pack-year-increase,

© per 100 cells/ mm?® increase,

9 only significant results are shown.

Abbreviations: COPD chronic obstructive pulmonary disease, OR odds ratio, Cl 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, Pl protease inhibitor.

doi:10.137/journal.pon®169359002
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Factors associated with COPD in HIV-infected patients

In theunivariateanalysig Table2), COPD-patientsveresignificantlyolder (52.5yearsvs.47.9
yearsP = 0.001) moreinactive presentingong-termillnessor disability (P = 0.003)S1
Table).Theyhadasignificantlylower BMI (20.7kg/m? vs.23.4Kg/m?, P < 0.001) COPD-
patientsweremorefrequentlycurrentor pastsmokerq90.4%vs.69.9%)with highersmoking
exposuren pack-yea 23.6vs.15.4) Exposurdo cannabisandIDU wassignificantlymore
commonamongCOPD-patient{55.1%vs.38.9%pP = 0.028and 35.3%vs.16.6%pP = 0.001,
respectively)RegardingHIV parametersCOPD-patientdadasignificantlylower CD4 cell-
count(497vs.634cells/mn?, P = 0.001)andlower meannadir CD4 cell-count(188cells/mn?
vs.262cells/mn?; P = 0.007) Among associatedomorbidities wefound in COPD-patients
higherfrequencie®f co-infection(activeor previous)with hepatitisB or C viruseq50.0%vs.
31.6%pP = 0.007)anddepressior{36.5%vs.19,5%,P = 0.004) Table2).

Accordingto multivariateanalysisage(OR, 1.61per 10yearsncreaseP = 0.007), BMI
(OR,0.78,P < 0.001), smoking(OR,1.28per 10pack-yearéncreasep = 0.003) and CD4 cell-
count(OR,0.77per 100CD4 cell/mm?® increasep < 0.001) remainedsignificantlyandinde-
pendentlyassociatewvith COPD(Table2).

Discussion

Our 623patientsrandomlyincludedwererepresentativéor age sexratioandHIV infection
control of our entire cohortof 2453patients. Theywerealsorepresentativef the HIV-infected
patientspopulationcurrently followedup in mostindustrializedcountriesfor ageand sex
ratio [3,25]. This studyshoweda prevalencef 9.0%(95%Cl, 6.6%b11.3%jor COPDand
identifieda CD4 cellcountto bestronglyandindependentlycorrelatedwith COPD.

Theprevalencef COPDworldwidevariessignificantlyacrossountrieg[1,2,26].In France,
the prevalencef obstructivelung diseasén the generapopulation(including asthmaand
COPD)wasestimatedat 7.5%427]. This prevalencdpwerthanthe onefoundin our study,
wasevaluatedn amucholderpopulation(60+10years}thanours[27].

A 2006studyby Crotherset al. alertedcliniciansto anincreasegrevalencef COPDin
HIV-infected patientson the basisof self-reporteddiagnosig15%vs.12%.P = 0.04) [11].
Sincethe publicationof this result,5 high quality studiesusingspirometriccriteria havefound
COPDratesbetweert%and21%in groupsof 65to 400HIV outpatientsepresentativef
patientscommonlytreatedin consultationunitsin the United-StatesSpain ltaly andNigeria
[12,13,16,19,20Differencesn prevalencevereexpectediueto dissimilaritiesof methodol-
ogy,age smoking,historiesand country-relatedrespiratoryexposuraisuallyobserved
betweerthe countries but all of thesestudiesconfirmedsimilar high frequencyof COPD.
COPDinducedaworrying respiratorymorbidity asattestedy morefrequenthospitalization
for arespiratorycondition (25%vs. 3.6% P < 0.001)andpreviouslowerrespiratorytract
infection (63.5%s. 32.5%P < 0.001)Table2).

Aging andsmokingwereindependentlycorrelatedvith COPD(Table2). Thesearethetwo
mostfrequentrisk factorsfor COPDin the generapopulation,with cigarettesmoking
accountingfor 95%of toxic respiratoryexposureesponsiblédor COPDin industrialized
countries[1]. We confirmedthis known high exposureo tobaccasmokingin HIV-infected
patients(50.8%of currentsmokerdn our study,comparedo 33%in the generaFrenchgen-
eralpopulation)[6,7,28].Thesaesultsarealarming,especiallypecaus¢he attributablerisk of
deathassociatewith smokingamongHIV-infected patientsis doubledcomparedo unin-
fectedpopulation[29].

Regardingtherfactorscorrelatedvith COPD(Table2),low BMI, whichis knownto be
correlatedwith apoor COPD prognosiswasalsocorrelatedwith COPDasin thegeneral
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population[30]. We did not find anyindependentorrelationwith the useof cannabis|DU,
depressioninactivestatusor long-termillness probablybecaus¢hesdactorswereassociated
with smoking[31]. We did not find anycorrelationbetweermART exposureand COPD,nor
betweerhepatitisand COPD,contraryto somepreviousstudiesusingsmallerpopulations
[10,12,14,32]5omepreviousstudiesalsodiscusse@n associatiorbetweerpneumocystis
pneumoniaor tuberculosiggneumoniawith COPDJ[10, 19]. Our studydid not find anyasso-
ciationwith thesepathologiesbut their low frequencyin our populationdid not allowfor any
meaningfulconclusionon this point (S1Table).

More age-associatetiseasesharacterizédlV-infected patientsImmune defectsncluding
nadir CD4,CD4 cellcount,andlow CD4/CD8ratio areinvolvedin achronicinflammatory
state This contributesto acceleratedgingandthe developmenbf cardiovascularheumato-
logical,renal,neurologicaktomorbidities[33,34,35]We identified 2 markersof HIV infection
negativelycorrelatedwith COPD(Table2): nadir CD4 cell-count(188CD4 cells/mntin
COPD-patients’s 262CD4 cells/mnT in non COPD-patientsP = 0.007)in the univariate
analysionly,andmostrecentCD4 cell-countin both the univariateand multivariateanalyses
(OR,0.77for each100cells/mn? increase95%Cl, 0.68+0.88Madeddu et al. concludedthat
HIV wasprobablyarisk factorof COPDindependentlyof smokingandage[12]. Oursresults
suggesthatHIV couldincreaseherisk of COPDthroughCD4 cellcountdepletion.The
implication of CD4 T-cellcountin the pathogenesisf OLD asbeensuggesteh theliterature
[10,11,36,37]n two recentstudiesPrummond and Shirleyhaveshownanaccelerated
declineof respiratoryfunction (forcedexpiratoryvolumein onesecond FEV1)andforced
vital capacity(FVC)) in HIV-infected peoplewith lower CD4 cellcounts[18,20].In hiscohort
of 303HIV-infected patients Drummond observedgontraryto our resultsthatthis associa-
tion with CD4 cellcountdisappearedafteradjustmentor HIV viral loadsuggestinghat HIV
viral loadwasmoredeterminantin respiratorydeclinethan CD4 celllevel[18]. Theseaesults
againconfirm aplausiblerole playedby poor control of HIV diseasén COPDpathogenesis.
However the studywasprobablyunderpoweredor testingthe specificrole of CD4 cellcount
becaus¢he populationwaslimited to intravenousdrug usersheavytobaccesmokerandvari-
ousdruguserswith verypoor control of their HIV-diseaseincluding agloballow levelof CD4
cells(323/mma3vs. 622CD4 cells/mn? in our population)andafrequenthigh HIV viral load
[17,18].StudyingCD4 cellsin anotherbodyfluid compartment,L. Popescu et al. recently
observedsignificantcorrelationbetweenCD4 cellcountdefectin bronchiolo-alveolatavage
liquid and COPDin HIV-infected patients[38]. Our studyconfirmedliteraturesuspicionand
foundfor thefirst time in alargecohortof patientasignificantandindependentorrelation
betweerCOPDand CD4 cellcountdefect.Thislink betweerCD4 cellcountand COPDis
alsosupportedby variouspathogeneti@xplanationsn theliterature.A CD4 celldefectcould
favor COPDthroughbronchialcolonizationespeciallyoy preumocystis jiroveci andsecondary
bronchialinflammation,dysimmuneprocesseandacceleratedging[39+42].0Our studydid
not exploreassociateflinctionalmodificationsin CD4 cells but otherinterestingstudieshave
suggestethattobaccosmokingcouldimpair T-cellsfunction in HIV-infected patients
[43,44].

Moreover,COPDis frequentlynot screenedandis under-diagnose@ndill-managedasa
consequenceseventy-sevepercentof our COPD-patientsvereunawareof havinga
bronchopathyand 90%hadneverbeenpreviouslytestedor treated Diagnosisof COPDrein-
forcesthe recommendatiorto quit smokingandenable<liniciansto prescribeanappropriate
inhaledtreatment.Interactionsbetweerinhaledcorticosteroidand proteasenhibitors (P1) is
no longeraproblembecauséheir indicationis now limited to asmallsubsebf COPDpatients
(COPDGOLD 3 or 4 with frequentexacerbationsand severadlternativetreatmentgo Pl are
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availabléf inhaledcorticosteroidsarerequired[1, 45]. Diagnosisof COPDalsoimplicatesa
specificsurveyof respiratoryfunction andlung cancerscreeningl, 46].

InternationalguidelinesadvocateCOPD-screenindor anypatientolderthan 35yearswith
respiratorycomplaints(exertionalbreathlessnesshronic cough regularsputumproduction,
frequentwinter “bronchitis'or wheezinganda history of exposurdo diseaseisk factors(e.g.,
currentor former smoker)[1,47].Under-diagnosisf COPDin thegenerapopulationis a
well-knownproblemandhasalsobeenidentifiedin HIV-infected patientpopulations
[1,13,16]As patientsarefrequentlyasymptomati¢44.2%of our COPD patients) the guide-
linesandcriteriafor COPDscreeningappeartto beinsufficient. Theexistencef anindepen-
dentcorrelationbetweernCD4 cellcountand COPDshouldsuggesto cliniciansto beaware
of COPDrisk for patientswith lessthan 200CD4 cells/mn? andparticularlyif thesepatients
aresmokersFurtherstudiesarerequiredto identify more appropriatestrategieso screerfor
COPDiIn this population.

Our studyhassomelimitations: wemayhaveunderestimatedhe prevalencef COPD
sincethe 42 patientsscreenedby questionnaireor COPD-6who refusedo undergoconven-
tional spirometrypresenta high risk of COPDaccordingto subsequentesults(seeTablesl
and?2). Moreover exclusiornof all patientswith arecenthistory of LRTI (which might interfere
with spirometricresults)might haveledto underestimatinghe prevalencef COPD.There-
fore,for organizationabhndbudgetreasonswewerenot ableto performaconventionakpi-
rometryfor all patientsandweapplieda preliminary screeningusingaquestionnaireanda
hand-heldspirometer.Theseestsweresuccessfuh detectinghigh-risk populations(S2
Table)but areknown to haveaninsufficientsensibilityand haveprobablyunder-estimatehe
realprevalencef COPDin our population[48]. We alsodid not collectthe reasonsvhy some
patientsrefusedo participatein our study,andwehaveno dataon smokingexposurdor our
entire cohort,which could haveprovidedausefulcomparison.

In conclusionthis studyshowshatin HIV-infected people smokingexposureagingand
CD4cellcountis associateavith COPD.Moreover,wesuggesthat diagnosiof this disease,
whichis frequentlyasymptomatiat its beginning,could beimprovedby integratingvulnera-
bility to COPDin connectionto CD4 cellcountdefectinto strategiesor COPD-screening.

Supporting Information

S1 Appendix. COPD study’s questionnaire (translated from French language).
(DOCX)

§1 Table. Comparison COPD / non-COPD patients for all parameters analyzed during
study. Dataareexpresseds% (No./total No.) or mean+ standarddeviation # parameters
includedin themultivariateregressioranalysisaper 10year-increas@ agep per 10 pack-
year-increase; per 100cells/mma3increase.

AbbreviationsCOPDchronic obstructivepulmonarydisease®R oddsratio, Cl confidence
interval, BMI bodymassdndex,IDU intravenousdrug use Hosp.hospitalization LR TI lower
respiratorytractinfection, CABPcommunity-acquiredbacteriapneumoniaCDC centerdor
diseaseontrol andpreventionundetectablédlV RNA < 40cp/ml, HAART highly activeanti-
retroviraltherapy NRTI nucleosideeversaranscriptasénhibitor, NNRTI non-nucleoside
reverse-transcriptasehibitors, Pl proteaseénhibitor, pn. Pneumoniamycobaanycobacteria.
(DOCX)

$2 Table. Results of screening test for the 184 conventional pulmonary function testing
performed.
(DOCX)
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