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BACKGROUND: COPD screening guidelines in patients with HIV are lacking, and data about its
under-diagnosis are still limited. This study aimed to determinate the feasibility of a case-finding
program and the prevalence of COPD under-diagnosis in a large cohort of HIV-infected subjects.
METHODS: All out-patients attending their routine visit for HIV monitoring at Spedali Civili
General Hospital in Brescia, Italy, from February 2015 to January 2016, were enrolled. The
case-finding program was structured in three steps: questionnaire administration, pre-bronchodi-
lator spirometry testing measured with a portable spirometer, and post-bronchodilator diagnostic
spirometry during a pulmonology appointment. RESULTS: A total of 1,463 subjects were included;
the average age was 46.2 � 10.3 y. Two hundred eighty-two subjects had a positive questionnaire;
190 completed portable spirometry, and approximately 34% (65 of 190 subjects) reported respi-
ratory impairment; of these 65 subjects, 33 completed diagnostic spirometry, and 66.7% (22 of 33)
showed evidence of COPD, including 2 subjects with severe airway obstruction (GOLD stage 3,
according to the Global Initiative for Chronic Obstructive Lung Disease). High dropout rates were
observed in our program. Individuals with COPD exacerbations showed lower CD4� cell counts at
screening compared to those without acute worsening of symptoms (534 cells/mm3 for subjects with
GOLD 1 exacerbations and 495 cells/mm3 for subjects with GOLD 2 exacerbations vs 781 cells/mm3

for those without acute worsening of symptoms). The positive predictive value of the COPD screen-
ing questionnaire and portable spirometry was 33.8%. CONCLUSIONS: COPD may be under-
diagnosed in HIV-infected people, and case-finding programs are an urgent issue to address as part
of routine practice in these individuals. Key words: adherence; chronic; HIV; pulmonary; spirometry;
case finding; COPD. [Respir Care 2019;64(2):169–175. © 2019 Daedalus Enterprises]

Introduction

COPD is a considerable cause of morbidity and mortal-
ity in the general population, although there is substantial
heterogeneity in COPD prevalence rates, with high levels
of COPD under-diagnosis reported worldwide.1-3 The in-
creasing number of cigarette smokers in developing coun-
tries and the progressive aging of the population account
for increasing disease burden. However, COPD prevalence
is underestimated because it is not clinically evident until

the disease reaches a moderately advanced stage. Many
factors have been associated with COPD under-diagnosis
including younger age, lower severity of airway obstruc-
tion, and fewer respiratory symptoms.4

HIV-infected patients are being diagnosed with COPD
more frequently due primarily to the growing number of
elderly in this population with consequently longer tobacco
exposure.1-3 In addition, HIV itself has been identified as
an independent risk factor for COPD development.5-7 None-

Drs Quiros-Roldan, Pezzoli, Ferraresi, Properzi, Rodari, and Castelli are
affiliated with the Department of Infectious and Tropical Diseases, Uni-
versity of Brescia and Spedali Civili General Hospital, Brescia, Italy. Dr
Berlendis is affiliated with the Pneumology Unit, Spedali Civili General
Hospital, Brescia, Italy. Dr Raffetti is affiliated with the Unit of Hygiene,
Brescia University, Brescia, Italy.

Correspondence: Alice Ferraresi, University Department of Infectious
and Tropical Diseases, University of Brescia and Spedali Civili General
Hospital, Piazzale Spedali Civili 1, 25123, Brescia, Italy. E-mail:
alice-ferraresi@hotmail.it

DOI: 10.4187/respcare.06247

RESPIRATORY CARE • FEBRUARY 2019 VOL 64 NO 2 169



theless, COPD screening guidelines as well as manage-
ment methods in HIV-infected people are lacking, and
data about COPD under-diagnosis are still limited.8–10 Con-
sidering that early diagnosis plays a crucial role in deter-
mine COPD prognosis and outcome, it is vital to define
new strategies to detect COPD cases in this population.
Primary care screening involves risk assessment with a
formal prescreening questionnaire and, if positive, imple-
mentation of diagnostic spirometry testing.11 We aimed to
determine the feasibility of a COPD case-finding program
in HIV-positive subjects attending an Italian center for
HIV care and, subsequently, to determine the prevalence
of under-diagnosed COPD in this setting.

Methods

Study Design and Population

This study was performed at the Infectious Disease Unit
of Spedali Civili General Hospital in Brescia, Italy, which
provides care to approximately 3,800 HIV-positive pa-
tients. From February 2015 to January 2016, 1,634 HIV
infected out-patients who came to our clinic for routine
care were evaluated for the COPD case-finding program.
Patients with acute or chronic respiratory illness were ex-
cluded (n � 171 individuals; among them 154 had a pre-
vious diagnosis of COPD), leaving 1,463 subjects who
were enrolled. This study was conducted in accordance
with the 1964 Helsinki Declaration Guidelines and its later
amendments, as well as the principles of good clinical
practice. This study was approved by the Local Ethical
Committee. Written informed consent was obtained for all
enrolled subjects.

Testing Procedure

The COPD screening program was structured in the
three steps: administration of a COPD questionnaire, por-
table spirometry testing to identify subjects who needed
further diagnostic evaluation, and post-bronchodilator spi-
rometry. Briefly, the COPD questionnaire was adminis-
trated to subjects during their routine HIV clinic visit.
Individuals found to be at risk for COPD performed por-
table spirometry with a portable spirometer during the same
visit. Finally, subjects with airway obstruction as mea-
sured by the portable spirometer were advised to visit a
pneumologist for post-bronchodilator spirometry, with an
appointment in the following days.

COPD Questionnaire. We used a 5-question COPD
screener tool published for general population, as recom-
mended by the COPD Foundation (http://www.copdfoundation.
org/screener.aspx, Accessed September 21, 2018.), which
includes the following items: age � 40 y, former or cur-

rent smoker, chronic cough with phlegm production, short-
ness of breath, and limited exercise. An HIV specialist
administered the questionnaire in a face-to-face interview
during a routine clinic visit. All subjects who answered
positively to at least 3 questions were invited to perform
portable spirometry the same day to determine airway ob-
struction.

Spirometry With Portable Spirometer. Lung function
measurements were performed according to the manufac-
turer’s recommendations using a portable spirometer (Spi-
rometer QM-SP100, Quirumed, Valencia, Spain) at the
HIV clinic. Subjects underwent 3 FVC maneuvers, and
their mean value was reported as a final result. Incomplete
or invalid efforts (ie, efforts in which the subject coughed)
were excluded.

FEV1 was also assessed. All subject measurements were
performed by the same staff member at the HIV clinic.
Subjects with FEV1 � 80% than predicted, who possibly
had COPD, were referred to the pneumology department
to undergo diagnostic post-bronchodilator spirometry and
to record the number of respiratory symptom exacerba-
tions during the past year. An exacerbation was defined as
an acute event characterized by worsening of respiratory
symptoms beyond normal day-to-day variations that led to
the need for medication. We opted for the cut-off of
FEV1 � 80% predicted because portable spirometers may
be inaccurate; moreover, testing was performed by staff of
the HIV clinic, not by trained specialists. Therefore, this
limit was set to avoid loss of uncertain cases, remanding to
the pneumologist the definitive COPD diagnosis.

QUICK LOOK

Current knowledge

Despite effective antiretroviral therapy, HIV-infected
patients are at increased risk for chronic diseases. COPD
is a considerable cause of morbidity and mortality in
HIV-positive people. In these individuals, guidelines to
identify COPD are lacking and data regarding COPD
under-diagnosis are still limited.

What this paper contributes to our knowledge

In this population we observed under-diagnosed COPD.
It was difficult to implement a case-finding program in
HIV-infected persons. The most appropriate screening
tool remains unclear because tests performed more
poorly compared to results found in the general popu-
lation. An additional problem includes inadequate ad-
herence of HIV-infected people to the COPD case-find-
ing program.
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Diagnostic Spirometry Testing. Diagnostic spirometry
was performed by trained technicians at the Pneumology
Unit using Vmax Encore PFT system (CareFusion, San
Diego, California). Testing was performed before and
15 min after administration of 400 �g salbutamol via pres-
surized metered-dose inhaler with a spacer. According to
the Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guidelines,12 airway obstruction was defined as a
FEV1/FVC ratio � 0.7. Among subjects with airway ob-
struction, FEV1 � 80% predicted characterized mild air-
way obstruction (GOLD 1). Moderate airway obstruction
(GOLD 2) was described as FEV1 50–80% of predicted,
and severe airway obstruction (GOLD 3) as FEV1 � 50%
predicted.

Statistical Analysis

All statistical tests were 2-sided, assumed a level of
significance of 0.05, and were performed using Stata 12
software version 12.0 (Stata Corporation, College Station,
Texas). The probability that a subject with a positive screen-
ing test truly had the disease (positive predictive value)

was calculated for the COPD screening questionnaire and
portable spirometry.

Results

From February 2015 to January 2016, a total of
1,463 HIV-positive subjects were enrolled in the COPD
case-finding program; 1,435 subjects agreed to participate
in the first step (98.1% participation rate) (Fig. 1). Among
participants, 76.3% were males, and the average age was
46.2 � 10.3 y. Concerning HIV acquisition, 71.9% of
subjects presented with sexual transmission, 24.7% were
intravenous drug users, 0.7% had a vertical transmission,
and risk factors for HIV-infection were unknown for 1.6%
of individuals; 47% of subjects were current smokers, and
21.1% were former smokers. Almost all subjects (98.1%)
were on combination antiretroviral therapy. After the ini-
tial questionnaire, 124 subjects (92 at portable spirometry
and 32 at diagnostic post-bronchodilator spirometry) de-
clined to participate further.

Persons enrolled
1,463

Declined to
continue

28
Subjects 

responding to
questionnaire 

1,435

Satisfactory
spirometry criteria

282

Negative
questionnaire

1,153

Portable
spirometry

190

Evidence of COPD
65

Post bronchodilator
spirometry

33

Spirometric evidence of
COPD

22

Negative
11

Negative spirometry
125

Declined to
continue

92

Declined to
continue

32

Fig. 1. Flow chart.
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COPD Case-Finding Program Steps

COPD Screening Questionnaire. Among the 1,435 sub-
jects who completed the questionnaire, 282 (19.6%) had at
least 3 out of 5 positive responses to the COPD screening
tool and met the clinical indication for portable spirome-
try. Regarding the questionnaire items, 1,148 subjects
(80.1%) were age 40 y or older, 981 (68.4%) were former
or current smokers, 220 (15.3%) reported chronic cough
with phlegm production, 196 (13.7%) experienced shortness
of breath, and 132 (9.2%) reported limited exercise. Individ-
uals with at least 3 out of 5 positive responses to the COPD
screening tool included a lower proportion of immigrants
(8.5%) and more intravenous drug users (44.5%) compared
to subjects who did not have 3 positive questionnaire re-
sponses (17.1% and 20.5%, respectively). (Table 1).

Spirometry With Portable Spirometer. Among sub-
jects with a positive questionnaire, 190 performed portable
spirometry (67.4%). Respiratory impairment was observed
in 65 subjects (34.2%); impairment was moderate in 60 sub-
jects (FEV1 60–79% of predicted) and severe in 5 subjects
(FEV1 40–59% of predicted). These subjects were referred to

the Pneumology Unit to confirm the diagnosis with addi-
tional spirometry. Among subjects with a provisional COPD
diagnosis, 32 subjects refused diagnostic spirometry: 4 had a
predicted FEV1 of 40–59% and 28 had a predicted FEV1 of
60–79%. Higher proportions of males (86.2%) and former
and current smokers (98.5%) were found in subjects with
positive portable spirometry compared to individuals with
normal testing (70.4% and 96%, respectively) (Table 1).

Diagnostic Spirometry. Among subjects referred to the
Pneumology Unit, only 33 (50.8%) completed the pro-
gram. Of these subjects, diagnostic spirometry confirmed
COPD in 22 subjects (66.7%); 12 (54.5%) showed mild
obstruction (GOLD 1), 8 (36.3%) had moderate obstruc-
tion (GOLD 2), and 2 (9.1%) had severe airway obstruc-
tion (GOLD 3). No exacerbations were reported by indi-
viduals with GOLD 3 stage during the previous year;
however, 5 of 12 GOLD 1 subjects and 2 of 8 GOLD 2
subjects described at least one exacerbation in the previous
12 months. No differences in demographic and clinical
characteristics were found in subjects who underwent or
refused to proceed in our program (Table 2). Interestingly,
individuals with COPD exacerbations showed significantly

Table 1. Demographic and Clinical Characteristics According to Case-Finding Program Results

Negative* Positive* P

Completed COPD screening questionnaire (n � 1,435) 1,153 282
Male, n (%) 852 (73.9) 218 (77.3) .24
Migrant, n (%) 197 (17.1) 24 (8.5) � .001
Intravenous drug use, n (%) 227 (20.5) 121 (44.5) � .001
Mean (SD) CD4� cell count, cells/mm3 735.3 (322.8) 729.9 (347.8) .83

Portable spirometry (n � 190) 125 65
Male, n (%) 88 (70.4) 56 (86.2) .02
� 40 y, n (%) 114 (91.2) 62 (95.4) .26
Migrant, n (%) 10 (8.0) 5 (7.7) .94
Intravenous drug use, n (%) 33 (52.4) 46 (39.0) .08
Mean (SD) CD4� cell count, cells/mm3 731.9 (367.8) 732.4 (348.2) .95
Tobacco smoking
Never smokers, n (%) 5 (4.0) 1 (1.5) .049
Former smokers, n (%) 90 (72.0) 57 (87.7)
Current smokers, n (%) 30 (24.0) 7 (10.8)

Post-bronchodilator spirometry (n � 33) 11 22
Male, n (%) 11 (100) 17 (77.3) .11
� 40 y, n (%) 10 (90.9) 22 (100) .33
Migrant, n (%) 0 (0) 1 (4.5) � .99
Intravenous drug use, n (%) 7 (77.8) 10 (45.5) .13
Mean (SD) CD4� cell count, cells/mm3 689.4 (295.7) 649.0 (276.0) .72
Tobacco smoking
Never smokers, n (%) 0 (0) 0 (0) .54
Former smokers, n (%) 11 (100) 20 (90.9)
Current smokers, n (%) 0 (0) 2 (9.1)

* Negative indicates � 3 positive responses on the COPD questionnaire
Positive indicates � 3 positive responses on the COPD questionnaire
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lower CD4� cell counts at screening compared to those
without acute symptom worsening (534 cells/mm3 for
subjects with GOLD 1 with at least one exacerbation vs
781 cell/mm3 for those without acute worsening of symp-
toms, P � .01; and 495 cells/mm3 for subjects with GOLD 2
with at least one exacerbation vs 781 cell/mm3 for those
without acute worsening of symptoms, P � .01) (Table 3).
The positive predictive value, or probability that a subject
with abnormal test results had COPD, was 33.8% (95% CI
22.6–46.6%) for the COPD screening questionnaire and
portable spirometry.

Discussion

In our cohort of HIV-infected subjects, we had an ex-
cellent participation rate in the COPD case-finding pro-
gram (98.1%), and 89.6% completed the entire program.
Interestingly, 1 of every 5 HIV-positive individuals
screened by the COPD questionnaire had indication to
perform spirometry. However, only 67.4% and 50.8% of
those who qualified for additional diagnostic testing com-

pleted portable spirometry and post-bronchodilator spirom-
etry, respectively. Among subjects who completed the case-
finding program, 22 of 1,311 (1.7%) met the criteria for
GOLD stage 1 or higher.

COPD has been associated with multiple comorbidities
including diabetes, cardiovascular diseases, bone mineral
density loss, kidney diseases, cancer, and cognitive de-
cline, considering that common pathways have been in-
volved in their pathogenesis.13,14 In addition, HIV infec-
tion and age are also risk factors for these comorbidities.15

Frailty in HIV-infected patients diagnosed with COPD is
increasingly important.16 COPD is a chronic, slowly pro-
gressive disorder characterized by air-flow obstruction;
however, it is also a preventable and treatable disease.
Thus, early detection and correct diagnosis are extremely
important for avoiding premature frailty.

Although almost all subjects invited to join the COPD
case-finding program participated, a remarkable propor-
tion failed to complete the program: 32.6% of individuals
with clinical criteria (positive questionnaire) and 49.2% of
subjects with probable COPD (FEV1 � 80% as measured

Table 2. Demographic and Clinical Characteristics Related to Case-Finding Program Participation and Adherence

No Yes P

Completed COPD screening questionnaire (n � 1,435) 28 1,435
Male, n (%) 22 (78.6) 1,070 (74.6) .63
� 40 y, n (%) 24 (85.7) 1,148 (80.1) .46
Migrant, n (%) 4 (14.3) 221 (15.4) .87
Intravenous drug use, n (%) 6 (23.1) 348 (25.3) .80
Mean (SD) CD4� cell count, cells/mm3 649.1 (416.6) 734.2 (328.1) .27
Tobacco smoking
Never smokers, n (%) 16 (57.1) 454 (31.6) .10
Former smokers, n (%) 10 (35.7) 676 (47.1)
Current smokers, n (%) 2 (7.1) 305 (21.3)

Adherence to portable spirometry (n � 282) 92 190
Male, n (%) 74 (80.4) 166 (76.1) .41
� 40 y, n (%) 87 (94.6) 200 (91.7) .39
Migrant, n (%) 9 (9.8) 19 (8.7) .77
Intravenous drug use, n (%) 42 (46.2) 85 (41.1) .41
Mean (SD) CD4� cell count, cells/mm3 724.4 (314.7) 723.5 (366.1) .99
Tobacco smoking
Never smokers, n (%) 4 (4.3) 14 (6.9) .70
Former smokers, n (%) 70 (76.1) 152 (74.5)
Current smokers, n (%) 18 (19.6) 38 (18.6)

Adherence to post-bronchodilator spirometry (n � 65) 32 33
Male, n (%) 28 (87.5) 30 (85.7) .83
� 40 y, n (%) 30 (93.8) 34 (97.1) .50
Migrant, n (%) 4 (12.5) 1 (2.9) .13
Intravenous drug use, n (%) 16 (50.0) 18 (54.6) .71
Mean (SD) CD4� cell count, cells/mm3 803.9 (401.1) 657.9 (273.0) .11
Tobacco smoking
Never smokers, n (%) 1 (3.1) 0 (0.0) .22
Former smokers, n (%) 26 (81.3) 33 (94.3)
Current smokers, n (%) 5 (15.6) 2 (5.7)
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by portable spirometry) did not pursue the next screening
step (ie, portable spirometry or post-bronchodilator spi-
rometry). Recently, other investigators9,10,17 reported high
dropout rates in COPD screening programs including peo-
ple with HIV infection. High dropout rates have also been
reported in the general population: a recent study found
that more than half (57.1%) of subjects with COPD who
underwent pre-bronchodilatator spirometry refused to un-
dergo post-bronchodilator spirometry.18 We did not find
any demographic or epidemiological factors associated with
a successful program to detect COPD cases. There may be
a lack of COPD risk perception among HIV-infected peo-
ple, despite the high proportion of smokers in this popu-
lation. These data show that many barriers remain to im-
plementing COPD screening programs, contributing to the
high rates of under-diagnosis (eg, ignorance of risk in-
volved, fear of being forced to stop smoking, lack of time).

Subjects on stable combination antiretroviral therapy
could have inaccurate perceptions of their health and, in
the absence of severe symptoms, may only be focused on
CD4� cell count and HIV viral load. This lack of attention
may lead to a decline in awareness and thus partial adher-
ence to a COPD screening program. In fact, 98% of sub-
jects included in our study were on stable combination
antiretroviral therapy with optimal viro-immunological val-
ues; the improvement of their own care by participating in
our program was not largely appreciated. COPD was not
recognized in 22 screened subjects (1.7%), as well in in-
dividuals who reported exacerbations during the previous
year (7 of 22). These findings are in line with others in the
literature, confirming the high rate of under-diagnosed
COPD and other obstructive lung diseases both in the
general population and in HIV-infected individuals.9,10,17-19

Portable spirometry and formal laboratory-based spi-
rometry have demonstrated an acceptable correlation in
subjects with20 and without21,22 obstructive lung disease.

Very few data are available about portable spirometer per-
formance in the HIV-positive population. Shirley et al9

showed that questionnaire administration together with
abnormal peak flow (obtained by portable spirometry)
was a poor predictor of COPD in HIV-infected subjects
(sensitivity 20%, specificity 93%, positive predictive
value 14.3%, negative predictive value 95%). Similarly,
Lambert et al17 reported a high dropout rate in their COPD
screening program: only 30% of HIV-infected people com-
pleted spirometry and, of them, 26% were diagnosed with
COPD. In our study the positive predictive value of the
COPD questionnaire plus portable spirometry was 33.8%.
Our results are therefore comparable to other studies con-
ducted in HIV-infected individuals. These tests performed
more poorly in our research compared to previous studies
conducted in the general population11,22; as a consequence
the most appropriate screening tool in HIV-infected sub-
jects remains unclear. Age, education, socioeconomic sta-
tus, and comorbidities could be confounding factors, al-
tering screening performance.

Finally, we confirmed previous data showing that sub-
jects with more advanced immunosuppression may show
worse respiratory symptoms.5,23 The strength of this study
is the large sample size that includes all patients followed
in our HIV clinic, without restrictive exclusion (except
previous or current respiratory diseases) or inclusion cri-
teria. However, our study has some limitations. First, the
subjects’ reasons for dropping out of the case-finding pro-
gram were not recorded. Second, pulmonary function tests
were only performed in subjects with a previous positive
step: therefore, performance of our program in people with
HIV infection was not assessed. Further studies are needed
to test the performance of this case-finding program in
HIV infected patients by completing diagnostic tests in
the entire cohort, because we have not informations

Table 3. Demographic, Laboratory, and Clinical Characteristics of Subjects Post-Bronchodilator Spirometry, Stratified by GOLD Stage

GOLD 0
(n � 11)

GOLD 1
(n � 7)

GOLD 1 with � 1
exacerbation (n � 5)

GOLD 2
(n � 6)

GOLD 2 with � 1
exacerbation (n � 2)

GOLD 3
(n � 2)

Mean (SD) age, y 49 (6) 50 (5) 54 (2) 54 (5) 53 (7) 55 (3)
Male, n (%) 11 (100) 5 (71) 5 (100) 4 (66,7) 2 (100) 1 (50)
Risk factors for HIV transmission

Sexual intercourse, n (%) 2 (18) 4 (57) 3 (60) 5 (83) 0 0
Intravenous drug use, n (%) 7 (64) 3 (43) 2 (40) 1 (17) 2 (100) 2 (100)
Vertical, n (%) 0 0 0 0 0 0
Not available, n (%) 2 (18) 0 0 0 0 0

Mean (SD) CD4� cell count, cells/mm3 689 (296) 781 (220) 543 (38) 781 (338) 495 (204) 238 (88)
HIV-RNA � 37 copies/mL, n (%) 11 (100) 7 (100) 5 (100) 6 (100) 2 (100) 2 (100)
Receiving cART, n (%) 11 (100) 7 (100) 5 (100) 6 (100) 2 (100) 2 (100)

A total of 33 subjects reached the post-bronchodilator point of the process.
GOLD � Global Initiative for Chronic Obstructive Lung Disease
cART � combination antiretroviral therapy
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about the possibility of false negative results of our
screening planning.

Conclusions

Obstructive lung diseases remain under-diagnosed in
HIV-infected people, and COPD screening programs are
an urgent issue to address as part of routine care of these
patients. Further studies are necessary to increase the par-
ticipation in and completion of COPD screening by HIV-
infected individuals. Possible future strategies to improve
acceptance in this population include clear explanations of
COPD, defining diagnostic procedures, and education about
the importance of completing the entire screening pro-
gram.
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