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Abstract

Increased smoking and a detrimental response to tobacco smoke in the lungs of HIV/AIDS patients result in an
increased risk for COPD. We aimed to determine the predictive value of a COPD screening strategy validated in
the general population and to identify HIV-related factors associated with decreased lung function. Subjects at
least 35 years of age at an HIV clinic in New York City completed a COPD screening questionnaire and peak
flow measurement. Those with abnormal results and a random one-third of normal screens had spirometry. 235
individuals were included and 89 completed spirometry. Eleven (12%) had undiagnosed airway obstruction and
5 had COPD. A combination of a positive questionnaire and abnormal peak flow yielded a sensitivity of 20%
(specificity 93%) for detection of COPD. Peak flow alone had a sensitivity of 80% (specificity 80%). Abnormal
peak flow was associated with an AIDS diagnosis (p=0.04), lower nadir (p=0.001), and current CD4 counts
(p=0.001). Nadir CD4 remained associated in multivariate analysis (p=0.05). Decreased FEV1 (<80%
predicted) was associated with lower CD4 count nadir (p=0.04) and detectable current HIV viral load
(p=0.01) in multivariate analysis. Questionnaire and peak flow together had low sensitivity, but abnormal peak
flow shows potential as a screening tool for COPD in HIV/AIDS. These data suggest that lung function may be

influenced by HIV-related factors.

Introduction

IN 2011, THE PREVALENCE OF CHRONIC OBSTRUCTIVE
PULMONARY DISEASE (COPD) in the general population in
the US was 6.8%.' For patients infected with HIV, the
prevalence of COPD is likely higher and is an increasing
cause of poor respiratory health and death in this popula-
tion.>* This increase in COPD is thought to be due to an
increased prevalence of smoking in patients with HIV/
AIDS™™'? in combination with a detrimental amplified in-
flammatory response in the lungs of those exposed to toxins in
cigarette smoke.'*?° Patients with HIV/AIDS also have in-
creased barriers to smoking cessation, which adds to the risk
for COPD over time.** Prior pulmonary infection with Preu-
mocystis jiroveci or other pathogens may also influence lung
function.'”?* Studies show that in addition, HIV infected pa-
tients with higher HIV viral loads or lower CD4 T-cell counts
have more rapid decline in pulmonary function, worse disease,

and likely worse diffusing capacity than similar patients
without HIV.>*3!32 Whether peak flow is influenced by these
factors in a similar manner remains less clear.

Early identification of patients at risk for COPD could lead
to earlier initiation of counseling and risk reduction strate-
gies, and earlier treatment of moderate to severe COPD could
prevent acute exacerbations and generally ease suffering.*>~°
Historically, treatment of HIV itself and management of
complications was the focus of care for patients infected with
HIV, but as antiretroviral therapy has become more effective,
more easily tolerated, and as lifespans of those infected with
HIV become longer, identification and treatment of chronic
conditions such as COPD is increasing in importance in HIV
primary care.

Spirometry (often within the context of full pulmonary
function testing) has long been the gold standard for diag-
nosing COPD when classic risks and symptoms are present.
Advances in technology have now made office spirometry
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commonplace, where advanced pulmonary function data can
be obtained using very small, portable machines. However,
spirometry still requires significant effort by patients and
coaching by providers to yield useful results. Because of
these factors, along with cost, it is not feasible to institute
spirometry in most HIV clinics. There is an unmet need for an
easy to use, inexpensive method of screening for COPD that
could be used in a primary care setting.

Peak expiratory flow is quickly and easily measured in the
clinic, and evidence suéggests that it correlates with FEV1 in
the general population.”’*® Peak flow has been shown to be a
useful predictor of COPD,* and one study revealed that
having a normal peak flow effectively excludes the possi-
bility of stage IIT or IV COPD.*® Abnormal peak flow has
been shown to predict COPD mortality.*' A combination of
medical history/risk for COPD in combination with peak flow
has successfully been used as a screening mechanism to
identify those with COPD in the general population.****

This study aimed to explore the predictive value of a
screening strategy using a brief history and peak expiratory
flow measurement for the determination of pulmonary
function abnormalities and the diagnosis of COPD in patients
infected with HIV. We also sought to identify HIV-related
factors that could influence pulmonary function.

Methods
Study design and population

The study was conducted at the HIV primary care clinics of
New York Presbyterian Hospital-Weill Cornell Medical Col-
lege in New York City, which provide care to approximately
2200 patients with HIV infection at two clinic sites. Study
enrollment was completed from April 5, 2012 to May 25,
2013. Interested patients who met inclusion criteria (age =35
years with documented HIV infection) were screened for en-
trance to the study. An age cutoff of 35 was used to match with
the COPD screening questionnaire used and because it was
presumed that age of onset of COPD could be lower in patients
with HIV infection."' Subjects were recruited via referral from
clinic providers and staff, and via response to flyers posted in
the waiting room. Exclusion criteria included history of asthma
or COPD documented by pulmonary function testing or pul-
monologist assessment and receiving chronic asthma or COPD
treatment, pregnancy, end-stage renal disease on hemodialysis,
decompensated liver cirrhosis, class 3 or 4 congestive heart
failure, current use of systemic immunosuppressant (equiva-
lent to =10mg/day of prednisone, TNF-alpha inhibitor, or
active chemotherapy), and lung resection. Patients with an
acute respiratory illness (new fever, cough, or wheeze in the
last 7 days) were not included, but an attempt was made to
reschedule for when symptoms were resolved. The study was
approved by the Weill Cornell Institutional Review Board, and
all subjects provided written informed consent.

Testing procedure

A comprehensive medical history was obtained from each
subject, and from reviewing the electronic medical record.*
Evaluation included quantification of smoking exposure,
marijuana and other illicit drug exposure, and a review of both
HIV and opportunistic infection history. At the time of this
study, “‘undetectable” viral load was defined at <20 copies/mL,
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but the cutoff for undetectable varied when considering his-
torical values in the chart. Each participant then underwent
peak flow measurement and completed a five question re-
spiratory questionnaire (COPD-PS).*> Peak flow was com-
pleted by standard protocol (ATS/ERS guidelines)*® using a
Vitalograph asma-1 electronic peak flow meter with Vitalo-
graph SafeTway disposable mouthpieces (Vitalograph Inc.
Lenexa, KS), and the greatest value of three attempts was
noted. Peak flow was deemed abnormal if the greatest value
was less than 70% of predicted based on height, age, and
race.***" The questionnaire was abnormal if the score was 5
or higher.*’ Initially, those with abnormal peak flow and
questionnaire went on to complete spirometry testing. After
29 enrolled subjects (July 3, 2012), no subject had both
screening tests abnormal; consequently, the protocol was
amended to perform spirometry for all subjects with either an
abnormal peak flow or an abnormal questionnaire in an at-
tempt to ascertain the importance of each test in the model.

Those with an abnormal questionnaire or peak flow un-
derwent spirometry. One out of every three subjects with
normal questionnaire and peak flow results was randomly
selected to complete spirometry as a control. Spirometry was
completed as per standard protocol outlined in ATS/ERS
guidelines.*® An EasyOne (ndd Medical Technologies, Inc.
Andover, MA) spirometer available at each site was used
to record FEV1 and FVC. The spirometer used corrective
factors internally for subject characteristics including height,
weight, age, sex, and race. FEV1 and FVC values were re-
corded and <80% of predicted was considered abnormal as
per common practice in pulmonary medicine and as is pre-
programmed into the spirometer. If the pre-bronchodilator,
baseline FEV1/FVC was <0.70 and the grade (reproducibility)
was A-D, two puffs of albuterol (Proventil® HFA) were given,
using 6 spacer tubing. After 10 min, spirometry was repeated
in the same manner.

Primary HIV providers were informed of results directly if
spirometry was abnormal, and a result note was completed in
the electronic medical record for all subjects completing spi-
rometry. Patients were informed if results were abnormal, and
were given written materials about COPD along with advice to
discuss the results further with their primary provider.

Statistical analysis

Data were managed using the Weill Cornell Medical Col-
lege Research Electronic Data Capture (REDCap) database.
STATA version 13 (StataCorp LP, College Station, TX) was
used for statistical analysis. Unpaired Student z-tests or Wil-
coxon rank-sum tests were used when comparing two groups
of continuous variables, depending on data distribution.
Categorical variables were compared using Pearson’s y2 or
Fisher’s exact tests. Univariate logistic regression analysis was
done to compare demographic and HIV-related characteristics
between those with abnormal versus normal peak flow, FEV1
or FVC values. Multivariate models included variables that
had p values<0.1 on univariate analysis. For all analyses,
p<0.05 was considered statistically significant.

Results

As shown in Fig. 1, 260 individuals were screened for
inclusion to the study. Of these, 14 declined participation and
11 were excluded—5 had documented asthma and were
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Spirometry Spirometry
(n = 36) (n =58)

receiving treatment, 2 had documented COPD and were re-
ceiving treatment, 2 had end-stage renal disease on hemo-
dialysis, 1 had decompensated liver cirrhosis, and 1 was
receiving prednisone at a dose higher than 10 mg/day. This
left 235 in the final study population.

Table 1 summarizes the demographic characteristics of the
study population. Ninety-four subjects qualified for spirom-
etry testing, either because of an abnormal screening test
(n=36), or because of random selection (n=58). Five of
these individuals gave only one unsatisfactory attempt at
spirometry and then refused further testing—these subjects
were excluded from further analysis, as no usable data was
gained from the spirometry testing (3 had abnormal screening
and 2 were random selections). This left 89 subjects with
spirometry data: 33 qualified via abnormal screening (7 had
abnormal questionnaire and peak flow, 12 had abnormal
questionnaire only, and 14 had abnormal peak flow only) and
56 via random selection. See Table 1 for additional charac-
teristics of study participants.

In reviewing characteristics of the 89 subjects who com-
pleted spirometry, notable differences existed between those
who qualified because of an abnormal screening test and
those with normal screening tests (Table 2). Subjects with
abnormal screening were slightly older, less likely to have
been educated beyond high school, less likely to have the
HIV risk factor of men who have sex with men, had lower
mean nadir CD4 + T cell counts, and less likely to have the
most recent viral load be undetectable. In addition, those with
abnormal screening trended towards having lower most re-
cent CD4 + T cell counts and a higher prevalence of carrying
an AIDS diagnosis.

FIG. 1. Selection of sub-
jects.
Y
Megative Screen
(n=199)
No Further
- Testing
(n=141)

Out of the 89 subjects who completed acceptable spi-
rometry, 11 had a pre-bronchodilator FEV 1/FVC ratio of less
than 0.7, meeting criteria for airway obstruction. Of these 11
subjects, 2 refused bronchodilator treatment and therefore no
post-bronchodilator spirometry data was available. Four of
the 9 who completed post-bronchodilator spirometry showed
reversibility, where FEV1/FVC was >0.7 after bronchodi-
lator and therefore did not have COPD by definition. This left
5 individuals who qualified as having COPD by GOLD cri-
teria. Of these, 4/5 met criteria for GOLD stage II and one
was GOLD stage 1. Using GOLD criteria yielded a preva-
lence of undiagnosed COPD in the population of 89 who
underwent spirometry of 5.6%. Of these 5 subjects, 3 quali-
fied for spirometry because of abnormal peak flow, 1 had both
abnormal questionnaire and peak flow, and 1 had normal
screening tests and was a random selection. Including those
with post-bronchodilator reversibility beyond that of COPD
criteria, the prevalence of an undiagnosed obstructive lung
disease was 12.4%. A screening tool that requires a positive
COPD questionnaire and an abnormal peak flow together
yielded a sensitivity of 20%, specificity of 92.9%, positive
predictive value (PPV) of 14.3%, and negative predictive
value (NPV) of 95.1%.

Secondary outcome measures included analysis of an
abnormal peak flow or a positive questionnaire alone as a
predictor of COPD. The two subjects with obstruction on pre-
bronchodilator spirometry who refused post-bronchodilator
testing were included as false positives, resulting in abnormal
peak flow alone yielding a sensitivity of 80%, specificity of
79.8%, PPV of 19.1%, and NPV of 98.5% for COPD. Ab-
normal peak flow in those with a smoking history showed
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TABLE 1. CHARACTERISTICS OF STUDY PARTICIPANTS
Characteristic All (n=235)  Spirometry (n=89)  No Spirometry (n=146) p Value
Male, n (%) 196 (83) 74 (83) 122 (84) 0.93%
Mean age in years, n (SD) 49 (8.2) 50 (6.8) 49 (8.9) 0.27°
Race
White, n (%) 69 (29) 26 (29) 43 (29) 0.76°
Black, n (%) 84 (36) 35 (39) 49 (34)
Hispanic, n (%) 71 (30) 25 (28) 46 (32)
Other, n (%) 11 (5) 33) 11 (8)
Mean BMI, kg/m2 (SD): 26.8 (5.1) 27.7 (5.9) 26.3 (4.4) 0.03°
Education <high school, n (%) 81 (34) 37 (42) 44 (30) 0.07*
Unemployed, n (%) 129 (55) 52 (58) 77 (53) 0.40"
Income < $20,000/yr, n (%) 163 (69) 66 (74) 97 (66) 0.21*
HIV-related measures
Risk factor MSM, n (%) 160 (68) 60 (67) 100 (69) 0.86"
Years since HIV diagnosis, mean (SD) 14.9 (6.8) 15.2 (7.0) 14.8 (6.8) 0.67°
Nadir CD4 (cells/mm?*), mean (SD) 179 (155) 173 (139) 183 (165) 0.92¢
Last CD4 (cells/mm’), mean (SD) 601 (287) 601 (309) 602 (274) 0.98°
AIDS diagnosis, n (%) 151 (64) 56 (63) 95 (65) 0.74*
OI history, n (%) 76 (33) 31 (35) 45 (31) 0.54*
Last viral load undetectable, n (%) 162 (69) 65 (73) 97 (66) 0.29%
Current HAART therapy, n (%) 224 (95) 87 (98) 137 (94) 0.17%
HAART years, mean (SD) 11.0 (5.9) 11.1 (5.9) 11.0 (5.9) 0.90°
Smoking status
Current, n (%) 65 (28) 38 (43) 27 (19) <0.001*
Former, n (%) 96 (41) 34 (38) 62 (43)
Never, n (%) 74 (31) 17 (19) 57 (39)
Pack years, mean (SD) 12.1 (15.3) 17.6 (17.8) 8.6 (12.3) <0.001°
Past intravenous drug use, n (%) 35 (15) 17 (19) 18 (12) 0.157%

3Chi-square; "Student r-test; “Fisher’s exact; “Wilcoxan rank-sum.

BMI, body mass index; HAART, highly active anti-retroviral therapy; MSM, men who have sex with men; OI, opportunistic infection.

similar results. A positive questionnaire alone yielded a
sensitivity of 20%, specificity of 78.6%, PPV of 5.3%, and
NPV of 94.3%.

Additional planned secondary outcome measures were to
determine if demographic or HIV-related factors were asso-
ciated with decreased peak flow, pre-bronchodilator FEV1 or
FVC, or frank COPD. Since all 235 participants completed
peak flow, HIV-related measures and demographic charac-

teristics could be compared between those with abnormal
peak flow (<70% predicted, n=27) and those with normal
peak flow (n=208). Subjects with abnormal peak flow had
higher pack-year smoking history (p<0.001), were less
likely to have been educated beyond high school (p=0.04),
more likely to have used injection drugs (p=0.004), carry an
AIDS diagnosis (p=0.02), and have a history of Pneumo-
cystis pneumonia (p=0.01); they also had a lower mean

TABLE 2. CHARACTERISTICS OF STUDY PARTICIPANTS WHO COMPLETED SPIROMETRY

Abnormal Normal

Characteristic All (n=89) Screen (n=33) Screen (n=56) p Value
Male, n (%) 74 (83) 25 (76) 49 (88) 0.15%
Mean age in years, n (SD) 50 (6.8) 52 (7.8) 48 (5.8) 0.01°
Mean BMI, kg/m*(SD) 27.7 (5.9) 28.3 (7.5) 27.4 (4.7) 0.53°
Education <high school, n (%) 37 (42) 19 (58) 18 (32) 0.02%
Pack years smoking, mean (SD) 17.7 (17.8) 22.8 (23.1) 14.6 (13.2) 0.04°
Past Intravenous drug use, n (%) 17 (19) 8 (24) 9 (16) 0.34%
HIV-related measures

Risk factor MSM, n (%) 60 (67) 16 (49) 44 (79) 0.003*

Nadir CD4 (cells/mm?*), mean (SD) 173 (139) 121 (105) 203 (148) 0.01°¢

Last CD4 (cells/mm’), mean (SD) 601 (309) 527 (321) 644 (296) 0.08°

AIDS diagnosis, n (%) 56 (63) 25 (76) 31 (55) 0.05%

OI history, n (%) 31 (35) 15 (45) 16 (29) 0.11%

Last viral undetectable, n (%) 65 (73) 19 (58) 46 (82) 0.01*

Chi-square; "Student r-test; “Wilcoxan rank-sum.

MSM, men who have sex with men; OI, opportunistic infection.
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nadir CD4 + T cell count (99 [SD 96] vs. 189 [SD 159] cells/
mm?; p=0.001) and a lower most recent CD4 + T cell count
(455 [SD 305] vs. 620 [SD 280] cells/mm?; p=0.001). In
addition, a trend was noted in those with abnormal peak flow
towards having a history of bacterial pneumonia (p=0.051)
or a TB infection of the lung (p=0.06).

Those subjects found to have a pre-bronchodilator FEV 1
less than 80% of predicted (31/89, 35%) were more likely to
have a history of AIDS (p=0.04), have a lower nadir CD4 +
T cell count (p=0.004), have a lower most recent CD4+ T
cell count (p=0.04), have a higher most recent viral load
(p=0.047), and have the most recent viral load be detectable
(p=0.005).

Subjects with pre-bronchodilator FVC less than 80% of
predicted (21/89, 24%) had higher pack year smoking histories
(p=0.02), were more likely to have lower nadir CD4+ T cell
counts (p=0.04), higher most recent viral loads (p=0.02),
and have the most recent viral load be detectable (p=0.01).

COPD diagnosis was not associated with any HIV-related
measure examined, but was associated with current smoking
status (p=0.03) and lower BMI (p=0.049). In multivariate
analysis, having an abnormal peak flow was associated with
higher pack-year smoking history (OR 1.04 per pack-year,
p=0.01) with a trend towards prior injection drug use (OR 2.7,
p=0.07), and having a lower CD4+ T cell count nadir (OR
0.99 per cell/mm?, p=0.052). Abnormal pre-bronchodilator
FEV1 remained associated with lower mean CD4+ T cell
count nadir (OR 0.99 per cell/mm®, p=0.04) and having the
most recent HIV viral load be detectable (OR 5.19, p=0.005).
Abnormal pre-bronchodilator FVC remained associated with
having the most recent HIV viral load be detectable (OR 5.69,
p=0.01), with a trend toward higher pack-year smoking his-
tory (OR 1.03 per pack-year, p =0.056) and lower income (OR
0.18 for annual income < $20,000, p=0.07).

As shown in Fig. 2, percent of predicted peak flow corre-
lated with percent of predicted FEV1 (R=0.53, p <0.00001).

Discussion

The combination of higher smoking rates, amplified
inflammatory response to tobacco smoke, and increased
barriers to cessation has led to an increased prevalence of
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FIG. 2. Correlation of peak flow and FEV1 in subjects
completing spirometry.
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many smoking-related conditions in patients infected with
HIV.”?*84% Studies show an increase in COPD in this pop-
ulation, and as in the general population, this number is likely
under-reported due to lack of screening and in HIV infected
patients, a historical emphasis of HIV treatment as a griority
over testing and management of chronic diseases.”>"" In our
pilot study of a COPD screening strategy in an HIV clinic, we
found that 12% of those completing spirometry had evidence
of previously undiagnosed obstructive lung disease, reveal-
ing clear deficits in the recognition of pulmonary disease in
this population. Six percent of subjects completing spirom-
etry met GOLD criteria for COPD, whereas the others had
undiagnosed asthma, undifferentiated obstructive lung dis-
ease, or refused further testing to be able to make a diagnosis.
These results are similar to estimates of COPD prevalence in
the general population,’ but given that we excluded those
with known obstructive lung disease, the true COPD preva-
lence was likely substantially higher.

The population in this study was similar in demographic
characteristics to the overall HIV population at the two clinic
sites, where the majority of subjects were MSM, most were
prescribed anti-retroviral therapy with a majority having
undetectable viral loads, and where most subjects had some
exposure to tobacco smoke (data not shown). Subjects who
underwent spirometry were representative of the study pop-
ulation but did have a significantly higher rate of smoking and
pack year tobacco exposure. This is due to the fact that a
positive smoking history made it much more likely to have a
positive screening questionnaire or abnormal peak flow,
thereby qualifying a subject for spirometry. Patients with an
abnormal screening test were also older, less educated,
had poorer control of HIV (lower nadir CD4 + T cell counts
and more likely to have the most recent viral load be
detectable), and were less likely to be MSM, suggesting
potential risk factors for a positive screen, or potential con-
founding variables.

Office spirometry can be used to help diagnose COPD in
the clinic setting, but is often not feasible due to cost and
implementation issues. The quality of spirometry results is
heavily dependent on coaching and subject investment in
participation, which was a notable barrier in this study. As
shown in our study, the combination of a COPD screening
questionnaire and peak flow was very poor in predicting
COPD in patients with HIV infection. Peak flow alone
showed more predictive potential and might be useful as a
screen to rule out COPD in HIV infected patients. The COPD
screening questionnaire was not predictive of COPD either
alone or in combination with peak flow in this population. It
is unclear why this test performed so poorly in this study
compared to previous studies of the general population. Po-
tential differences in patient populations including age, ed-
ucation, socioeconomic status, and possible confounding past
or co-existing medical conditions could have affected test
performance, and further studies are needed to assess the
validity of the COPD-PS in the HIV-infected population.

In addition, further studies are needed to determine how
peak flow predicts COPD in a larger population of patients
infected with HIV and how it might be combined with other
screening tools or historical factors to be useful in a clinic
setting. In our study, the sensitivity of peak flow in predicting
COPD might be underestimated because those patients with
known COPD were excluded and the smoking rate of our
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population was lower than that seen in other studies of HIV
infected patients. Peak flow did show a correlation with
FEV1 in the study population, suggesting that peak flow
might be useful in predicting FEV1 in patients with HIV
infection. Benefits of peak flow testing include low cost, ease
of administration, speed of testing, and based on this study,
high negative predictive value. The disadvantages are that
peak flow has a low positive predictive value (more false
positives), and there is less consensus on what constitutes an
abnormal test relative to spirometry.

In addition to smoking-related factors, evidence suggests
more advanced immunosuppression and poor control of HIV
(i.e., lower CD4+ T cell counts and higher HIV viral loads)
have an influence on lung function as well.>*"3"9%33 This
study corroborated previous results. After controlling for
smoking and other potential confounders in multivariate anal-
ysis, both abnormal FEV 1 and abnormal FVC remained closely
associated with having a detectable most recent viral load,
suggesting some effect of poor HIV control on lung function. In
addition, abnormal FEV1 correlated with lower historical
CD4+ T cell count nadir, suggesting that the degree of past
immune suppression could contribute to later lung disease.
Previous studies noted a correlation between current CD4+ T
cell count and decreased lung function, but the association seen
here with nadir CD4 + count and decreased lung function could
be an additional useful marker in determining COPD risk that is
available for most HIV infected patients in care. Peak flow
appeared in univariate analysis to be influenced by historical
CD4 values and history of Pneumocystis pneumonia along with
prior injection drug use, but was most influenced by prior pack
year smoking based on multivariate analysis.

Our study has several limitations. The sample size was
relatively small, and several subjects were not able to com-
plete full spirometry to make a diagnosis of COPD. Subjects
were enrolled via convenience sampling, but efforts were
made to recruit using a variety of means, including provider/
staff referral, approach by study staff, and posting of flyers.
The study population was representative of the overall pop-
ulation at our HIV clinic, but because the clinic has only two
sites, both in Manhattan in New York City, it may not rep-
resent the broader population of individuals infected with
HIV. In addition, the majority of subjects were male and
MSM, possibly limiting generalizability. While the rate of
smoking in our study population was higher than that of the
general population, it is lower than that seen in previous
studies of smoking in the HIV-infected population.”*'*-!?
This is a testament to the anti-smoking interventions widely
implemented in the city of New York in general and cessation
programs targeted at the HIV-infected population’*>’ but
does decrease the generalizability. Participants were at least
35 years old, since COPD risk would not be expected to be
high before this age. Because the study population was
generally younger, there is the potential for COPD under-
diagnosis using GOLD criteria of fixed FEV1/FVC ratio of
< 0.7 as abnormal. Patients with a prior history of obstructive
lung disease were excluded, limiting the population further.

The accuracy of several medical history variables such as
smoking or drug exposure history, CD4 + nadir, or most recent
viral load were dependent on appropriate charting in the
electronic medical record or recall by subjects. Spirometry is a
standardized test, but the quality of results is effort dependent.
Despite full review of study protocol with each subject, in-
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formed consent, and coaching by study staff, several subjects
refused spirometry attempts beyond the initial trial, leading to
the inability to assess reproducibility in those individuals. Peak
flow is less studied with regards to COPD screening, but a
standardized method was used to determine which results
were abnormal based on validated methods from previous
studies.***” No CT imaging or diffusing capacity measure-
ment was completed as part of this study due to cost con-
straints, and therefore it remains unclear whether abnormal
spirometry results could represent emphysematous or other
structural changes in the lung for which patient infected with
HIV are at higher risk based on previous studies.''>®

As shown in this study, COPD and other obstructive lung
diseases remain underdiagnosed in HIV infected individuals.
HIV-related factors, including poor viral control and mag-
nitude of CD4 T-cell suppression can influence lung function,
but further studies are needed to elucidate the exact mecha-
nisms. Peak flow measurement is a simple, low-cost test that
shows some potential as a screening tool to help diagnose
COPD. Further studies are needed to test peak flow in com-
bination with other clinical or historical factors in predicting
COPD.
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