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Abstract

Background: The US Preventive Services Task Force (USPSTF) 2021 updated
recommendations on lung cancer screening with chest computed tomography to apply to
individuals 50-80 years of age (previously 55-80), with a =20 pack-year history (previously =30),
whether currently smoking or quit <15 years ago. Despite being at higher risk for lung cancer,
persons with HIV (PWH) were not well-represented in the National Lung Screening Trial, which
informed the USPSTF 2013 recommendations. It is unknown/unclear how PWH are affected by
the 2021 recommendations.

Setting: This study was a retrospective analysis of PWH with and without lung cancer in the
Women’s Interagency HIV Study and the Multicenter AIDS Cohort Study.

Methods: We identified PWH, ages 40-80, who currently or previously smoked, with (cases) and
without lung cancer (non-cases). The sensitivity and specificity of the old, new, and alternative
screening criteria were evaluated in each cohort.

Results: We identified 52 women and 19 men with lung cancer and 1950 women and 1599
men without lung cancer. Only 11 women (22%) and 6 men (32%) with lung cancer met 2013
screening criteria; however, more women (22; 44%) and men (12; 63%) met 2021 criteria.
Decreased age and tobacco exposure thresholds in women further increased sensitivity of the
2021 criteria.

Conclusions: The 2021 USPSTF lung cancer screening recommendations would have resulted
in more PWH with lung cancer being eligible for screening at the time of their diagnosis. Further
investigation is needed to determine optimal screening criteria for PWH, particularly in women.

Keywords
Lung cancer; HIV; AIDS; Lung cancer screening

INTRODUCTION

Antiretroviral therapy (ART) has resulted in near-normal lifespans for persons with HIV
(PWH).1 Effective HIV testing and treatment have also reduced the incidence of AIDS-
related malignancies like Kaposi’s sarcoma, and lung cancer is now the most common cause
of malignancy-related death in PWH.2=4 Although PWH have higher smoking rates than the
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general population, HIV infection is an additional, independent risk factor for lung cancer.>6
Compared to those without HIV, PWH have up to a 3-fold increased risk of developing lung
cancer, are diagnosed at a younger age, have lower cumulative smoking history, and have
worse survival.5-10 Given increased risk for and worse survival from lung cancer, PWH may
benefit from early detection via lung cancer screening (LCS).

The National Lung Screening Trial (NLST) demonstrated a 20% relative reduction in

lung cancer mortality with annual screening by low-dose computed tomography (LDCT)

in high-risk individuals who currently or previously smoked.1! As a result, in 2013, the

US Preventative Services Task Force (USPSTF) recommended screening with LDCT in
adults ages 55-80 who have a =30 pack-year smoking history and who currently smoke

or quit within the last 15 years. In March 2021, the USPSTF released updated screening
recommendations based on a systematic review and a collaborative modeling study.1? The
2021 recommendations now include adults ages 50-80 who have a =20 pack-year history
and currently smoke or quit within the last 15 years. Evidence suggests that the 2021 criteria
increase the relative percent eligible for screening in high-risk groups, including Black
persons and women, reducing racial and sex disparities in screening and diagnosis.12-13
Despite their uniquely high risk of lung cancer, PWH were not well-represented in the NLST
or considered in the USPSTF update.

The objective of this study was to examine the performance characteristics — sensitivity

and specificity — of the 2013 and 2021 USPSTF LCS criteria and alternative LCS criteria
among PWH from two longitudinal studies of PWH in the United States (US). As there is
no existing cohort of LCS in PWH, we took advantage of a convenience cohort of PWH
with and without diagnosed lung cancer to examine the performance of screening criteria.
We hypothesized that the 2021 USPSTF criteria would perform better than the 2013 version
but that there would still be opportunity to improve screening eligibility by further reducing
the age and pack-year thresholds or by including markers of severe HIV infection (low nadir
CD4 count, prior AIDS diagnosis) to improve early detection of lung cancer in PWH.

METHODS

Study Population

We analyzed data from two US cohort studies of persons with or at high risk for

HIV, the Women’s Interagency HIV Study (WIHS) and the Multicenter AIDS Cohort
Study (MACS).14.15 WIHS and MACS data collection procedures are described in the
supplementary material. Cases were PWH with lung cancer, currently smoking or formerly
smoked, and =40 years old at the time of cancer diagnosis. The age cutoff of 40 was chosen
as there were no lung cancers detected in subjects under 40. To ascertain cases, WIHS and
MACS used cancer registries, medical records, death certificates, and the National Death
Index, with medical record confirmation (in the MACS only). Participants who reported

a history of lung cancer at cohort entry were excluded. Non-cases were PWH =40 years
old, who currently or formerly smoked without lung cancer. Data were abstracted from the
visit preceding the lung cancer confirmation date for cases and non-cases, from a randomly
selected person-visit at age =40 years with current/former smoking history. All years of
cohort follow-up were used.
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Data Collection

Participants reported demographic data, smoking status, and intensity, ART adherence,
medical comorbidities, and substance use history. All cases and non-cases were included
in analyses of demographic and clinical characteristics. Only cases and non-cases with
available pack-year history and smoking cessation data were used in the analysis of LCS
criteria. Pack-years were calculated by multiplying the self-reported total years smoked
and the average number of daily cigarettes smoked in the six months before each visit.
Measures of HIV disease, including CD4 count and HIV viral load, were obtained from
labs drawn at the selected visit. Nadir CD4 count and history of AIDS were obtained from
clinical history. As a sensitivity analysis, we also selected CD4 counts from visits 1 and
5 years before diagnosis to account for effects of lung cancer on CD4 count. Similar lung
cancer morphologies indicated by ICD-0-2 or ICD-O-3 codes were categorized together
(e.g., papillary adenocarcinoma and adenocarcinoma with mixed subtypes were grouped
with adenocarcinoma).16

Statistical Methods

RESULTS

Differences in demographic and clinical factors between cases and non-cases were compared
using chi-square, Fisher’s exact, or Wilcoxon rank-sum tests as appropriate, stratified by
cohort. To examine the performance of alternative thresholds of LCS criteria, changes in
each risk factor (age, smoking pack-years, and time since quitting) were made by 1-year

or one pack-year increment while keeping the other two risk factors constant as they are in
the 2021 recommendations. Nadir CD4 count (<200 cells/mL or <350 cells/mL) and history
of AIDS were separately added as additional criteria. In each cohort, the criteria sensitivity
and specificity with each combination of discrete threshold for age (starting with =40, then
increasing by one year to =55), smoking pack-years (starting from <30, then decreasing by
one pack-year to <15), and years since quitting (starting from <15, then increasing by one
year to <30) were calculated.

We selected the maximal Youden’s J valuel to determine the combination for which
screening criteria sensitivity and specificity were balanced. This statistic assumes that
sensitivity and specificity are of equal clinical importance, which may not be the case,

but was chosen to illustrate multiple points on a receiver operating characteristic (ROC)
curve. The ROC curve was generated by plotting the highest sensitivity for each unique
specificity. In cases where different combinations yielded the same value, the combination
that screened the highest age, highest pack-year history, and lowest quit time was chosen, as
this represented the most efficient criteria. All analyses were completed with SAS 9.4 (SAS
Institute Inc., Cary, NC).

Participant Characteristics

Lung cancer incidence among those who currently/formerly smoked and between 40-80
years of age was 258.1 cases per 100,000 person-years in women (95%Cl, 251.2-265.2) and
111.2 cases per 100,000 person-years (95%CI, 106.3-116.4) in men. The overall analytic
dataset included 52 women and 19 men with confirmed lung cancer, and 1950 women and
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1599 men without lung cancer, all with HIV (Table 1). The median year of diagnosis was
2010 (interquartile range [IQR] 2005-2013) in the WIHS and 2009 (IQR 1997-2015) in
the MACS. The median time from the visit at which data was abstracted and the cancer
diagnosis was 114 days (IQR 51-176) in the WIHS and 113 days (IQR 70-166) in the
MACS.

Compared to WIHS non-cases, WIHS cases were older and had a lower BMI (Table 1).

A higher proportion of cases were menopausal and reported a history of cardiovascular
disease, prior pneumonia, or AIDS. Larger proportions of cases had reported injection drug
use, =30 pack-year history and current smoking; cases had more median total years smoked
than non-cases. Cases and non-cases in the WIHS had similar current CD4 counts, CD4
counts 1 and 5 years before cancer diagnosis, nadir CD4 counts, median HIV viral load, and
proportions of ART-adherent participants.

In the MACS, cases were older, and higher proportions reported asthma (Table 1). A
greater proportion of cases reported current smoking and a =30 pack-year smoking history
compared to non-cases. Cases and non-cases had similar non-tobacco substance use, prior
AIDS diagnoses, ART adherence, current CD4 counts, CD4 counts 1 and 5 years prior to
cancer diagnosis, nadir CD4 counts, and median HIV viral load.

Lung Cancer Histology in the WIHS and MACS

The WIHS and MACS use SEER lung cancer staging data,'8 which stages cancer as
localized, regional, or distant. Of the 28 WIHS cases with available stage data, 11 (39%)
had localized cancer, 8 (29%) had regional disease, and 9 (32%) had distant disease. Of
the 52 total WIHS cases, 32 had histologic data from state registries. The most commonly
identified cancers were adenocarcinoma (9; 28%), non-small cell lung cancer not otherwise
specified (NOS) (8; 25%), and squamous cell carcinoma (7; 22%) (Table 2). Of the

six MACS cases with available SEER stage data, two (33%) had localized disease, one
(17%) had regional disease, and three (50%) had distant disease. Among MACS cases,
adenocarcinoma was the most identified subtype (8; 42%) followed by carcinoma NOS (3;
16%) and squamous cell carcinoma (2; 11%) (Table 2). Across both cohorts, there were no
significant differences in demographics or current smoking status between those diagnosed
with early and late-stage cancers.

Lung cancer screening criteria in the WIHS and MACS

2013 USPSTF criteria recommend LCS for individuals ages 55-80 years with pack-year
history =30 pack-years currently smoking or quit <15 years. 2021 USPSTF criteria
recommend LCS screening in a younger cohort, ages 50-80, with lower smoking intensity,
=20 pack-years. Information on all screening criteria was available for 50 of 52 cases and
1880 of 1950 non-cases in the WIHS and all 19 cases and 1424 of 1599 non-cases in the
MACS. Only 22% (95%Cl, 12%-36%) of women and 32% (95%Cl, 13%-57%) of men
with lung cancer met 2013 criteria at the time of their diagnosis (Table 3). The overall
number of non-cases who would have been screened was low — only 2% (95%ClI, 1%-3%)
of women and 7% (95%ClI, 5%—-8%) of men. A greater percentage of PWH with lung cancer
would have been eligible for screening with the 2021 USPSTF criteria — 44% (95%Cl, 30%
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-59%) of women and 63% (95%ClI, 38%—-84%) of men. The number of non-cases eligible
for screening would also be higher, 8% (95%CI, 7%-9%) in women and 17% (95%ClI,
15%-19%) in men.

Alternative thresholds generated different LCS criteria sensitivities and specificities by sex
(Table 3). In women, when the lower limit of age was decreased to 40 years while keeping
the other thresholds the same as the 2021 criteria, sensitivity increased to 54% (95%Cl,
39%-68%), and specificity decreased to 78% (95%CI, 76%-80%) relative to the 2021
recommendations (Figure 1a). When their smoking history was reduced to =15 pack-years
keeping age and quit time the same as 2021 criteria, sensitivity and specificity were 50%
(95%Cl, 36%—-64%) and 88% (95%ClI, 86%—89%), respectively (Figure 1b). Lastly, when
time since quitting was increased to <30 years keeping age and pack-year history the same
as 2021, sensitivity increased to 46% (95%Cl, 32%-61%) while specificity decreased to
91% (95%CI, 90%—-93%) (Figure 1c). In women, the greatest sensitivity of 74% (95%ClI,
60%—85%) was achieved by screening women ages 40-80, with a =15 smoking pack-year
history and a quit date <22 years before screening; specificity was 66% (95%ClI, 64%
—-69%). The greatest specificity of 98% (95%Cl, 97%—-99%) was achieved by screening
women ages 55-80, with a =30 smoking pack-year history, and a quit date <16 years before
screening, but sensitivity declined to 22% (95%CI, 12%-36%). Sensitivity and specificity
were balanced in these women using screening criteria of ages 49-80, =16 smoking pack-
year history, and a quit date <22 years prior, with a sensitivity of 62% (95%CI, 47%-75%)
and a specificity of 86% (95%CI, 85%—-88%) (Figure 2).

In men, decreasing the screening age to 40 years, without changing the other two thresholds
from 2021 recommendations, increased the sensitivity from 63% to 79% (95%Cl, 54%
—94%) and decreased specificity from 82% to 49% (95%Cl, 46%-51%) (Figure 1a).
Reducing their smoking pack-year history to =15 years, keeping age and quit time the

same as 2021, did not change sensitivity but decreased specificity very minimally from 83%
to 82% (95%Cl, 79%-84%) (Figure 1b). Similarly, when time since quitting was increased
to <30 years, keeping age and pack-year history the same as 2021, sensitivity remained

the same, and specificity decreased to 81% (95%Cl, 79%-83%) (Figure 1c). The greatest
sensitivity of 84% (95%ClI, 60%—-97%) was achieved by screening men ages 43-80, with

a =19 smoking pack-year history, and a quit date <15 years before screening (specificity,
62% [95%ClI, 59%—-65%]). The greatest specificity (93%; 95%Cl, 92%-95%) was achieved
with the 2013 USPSTF criteria. Sensitivity (68%; 95%Cl, 43%—-87%) and specificity (82%;
95%Cl, 80%-84%) were balanced by screening men ages 47-80, with a =30 pack-year
history, and a quit date <15 years prior.

When prior AIDS diagnosis or nadir CD4 was added as a fourth criterion among women
and men, the three criteria cut points that yielded greatest sensitivity and Youden’s J were
unchanged.

DISCUSSION

Our analysis demonstrates that 2021 USPSTF LCS recommendations have improved
sensitivity compared to 2013 criteria in real-world cohorts of PWH though the 2021 criteria
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still under-screen women with HIV and lung cancer compared to men. A simulation study
of PWH with 100% ART adherence and CD4 counts =500 cells/uL projected that 2013
recommendations would reduce lung cancer mortality by 18.9% in PWH.1° Qur findings

in a real-world population of PWH complement these results. They mirror a recent study
examining the performance of the 2013 USPSTF criteria in a large French cohort of PWH.20
Inclusion of HIV markers in our study did not improve the sensitivity of screening criteria
in the WIHS or MACS. However, the absolute numbers of those who met the additional
low nadir CD4 or AIDS criteria in both cohorts were low. Based on our results in the
WIHS, assuming an annual lung cancer incidence of 0.17%, we estimated that for every
2674 women with HIV screened by the 2021 criteria versus the 2013 criteria, one additional
lung cancer case would be detected and160 non-cases would be screened.?!

Older age is a significant risk factor for lung cancer. However, evidence suggests that PWH
are diagnosed with lung cancer at younger ages than the general population,®10-22 consistent
with our analysis where the median age of lung cancer diagnosis was 55 in women and 52

in men, compared to 70 years in the general population.23 However, PWH are more likely to
be younger than the general population, which biases this observation. We observed the most
impressive impact on the performance of LCS criteria in both cohorts when we lowered the
age threshold while maintaining the remaining criteria at current cut points, suggesting this
may be a critical adjustment.

One of the most important risk factors for the development of lung cancer remains tobacco
exposure. The relationship between HIV and lung cancer in PWH can be partially explained
by the high prevalence of smoking in HIV cohorts, with published estimates of current
smoking ranging from 31% to 84%, compared to 20% in the general population.2* However,
when controlling for smoking, PWH still have an up to 3-fold increased risk of developing
lung cancer, suggesting that additional oncogenic pathways may be activated in PWH.6-8
As a result, PWH may be under-screened for lung cancer due to an inappropriately high
threshold of pack-year smoking history in LCS criteria, as illustrated in the WIHS cohort,
where just over half of cases had a =20 pack-year history. Among women, decreasing the
pack-year history criterion steadily improved sensitivity and decreased specificity. These
findings demonstrate that among women with HIV, the 2013 pack-years threshold would
lead to substantial under-screening of women with lung cancer; the 2021 criteria ameliorate
this. However, the same was not observed in men, suggesting that the cumulative effect of
smoking differs by sex.

Quitting smoking remains the primary strategy to reduce lung cancer mortality, but
screening remains an important additional strategy, and the two are complementary. The
USPSTF recommends patients who are currently smoking receive smoking cessation
interventions with screening. Although evidence suggests that engaging in LCS does not
impact tobacco cessation,2> abnormal screening results are associated with abstinence in
the general population.2® The relationship between smoking cessation efforts and screening
programs in PWH is not yet understood but will be important to elucidate.

The simulations supporting the 2021 criteria demonstrate disproportionate increases in
screening eligibility in non-Hispanic Blacks compared to non-Hispanic whites and in
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women compared to men, theoretically reducing screening disparities by race and gender,
though not eradicating them.13:27 Similarly to HIV infection, Black race imparts risk for
lung cancer at a lower age and lower cumulative smoking history. Reduction in lung cancer
incidence in women has lagged behind men over time.28-31 Critically, Black individuals and
Black women account for a disproportionate burden of HIV infection in the US.32:33 |n this
cohort, we are unable to assess how much of the improvement in sensitivity is due to the
overlap between higher-risk profiles in PWH based on race and sex versus the risk imparted
by HIV infection.

Even when adjusting the thresholds of each LCS criterion, the maximum sensitivity we
achieved in women was only 74%, compared to 84% in men. Data suggest that sex-

based risk factors affect lung cancer in the general population. Lung cancer incidence is
significantly higher in young women compared to young men despite similar smoking
behavior patterns. It is also higher in females who have never smoked compared to males
who have never smoked.30-34 Proposed hypotheses for these differences include higher
frequencies of genetic mutations, sex differences in nicotine metabolism, and the effects of
estrogen.35-37 Although further research is needed to understand differences in lung cancer
risk in women, the especially poor performance of the current LCS criteria among women in
our study supports the use of risk prediction modeling that incorporates sex.

While evidence demonstrates that HIV is an independent risk factor for lung cancer, the
relationship between the degree of immunosuppression and lung cancer risk has not been
elucidated.>6 Several prior studies have identified an association between CD4 count and
lung cancer risk.38:39 In contrast, others have failed to demonstrate this link.>4% Our
study did not identify any differences in markers of HIV disease between cases and non-
cases. Addition of prior AIDS diagnosis or prior low nadir CD4 count did not improve
performance characteristics, suggesting that the traditional risk factors may outweigh
markers of HIV disease in identifying PWH with lung cancer.

The use of LCS in PWH has been hampered by concern that high rates of prior pulmonary
infections in this population could lead to a high false-positive rate. This concern is
unsupported by current published literature in younger PWH.41~43 Since the NLST, in
which the false-positive rate was 26.6%, several measures to reduce the false-positive rate
have been developed.1! This includes the American College of Radiology’s classification
system, Lung-RADS, which, when applied retrospectively to the NLST cohort, reduced the
false-positive rate to 12.8%.44 In our study, using the balanced screening criteria identified
in the WIHS, only 14% of non-cases would have undergone LCS. In the MACS, balanced
screening criteria would have resulted in screening 18% of non-cases. These findings
demonstrate that adjusting LCS criteria to capture at-risk PWH might not substantially
decrease specificity. For example, for 1000 WIHS women without cancer, the balanced
criteria we identified would have resulted in 60 more women undergoing LCS than the 2021
recommendations.

Our study has several limitations. First, although we utilized two large cohorts of PWH,
the total number of lung cancer cases was small, limiting our ability to make specific
recommendations about criteria cutoffs in similar populations. Second, differences in
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demographic characteristics between WIHS and MACS participants limited our ability to
make sex-based comparisons. The MACS and WIHS may not reflect the larger population
of US PWH, which is more racially and socioeconomically heterogeneous— impacting the
generalizability of our findings. Third, as the cohorts date back to 1984 and lung cancer
screening was not recommended until 2014, most cases, if not all, were detected through
approaches other than screening. Finally, using Youden’s J to identify criteria at which
sensitivity and specificity are balanced assumes that sensitivity and specificity are equally
weighted clinically. We elected to present this information primarily to illustrate multiple
points on the ROC curve for the criteria. However, this approach has been used to identify
cut-points for other screening measures.#>~48 Though our study did not support the inclusion
of nadir CD4 count or prior AIDS in addition to LCS criteria, it was not powered to do so —
risk prediction modeling may ultimately demonstrate a utility for including markers of HIV
disease.

CONCLUSION

The 2021 USPSTF LCS criteria demonstrated improved sensitivity compared to the 2013
recommendations in two longitudinal cohorts of PWH, as 44% of women and 63% of men
with lung cancer met the 2021 eligibility criteria at time of diagnosis compared to 22% of
women and 32% of men when the 2013 criteria were applied. However, the 2021 criteria
still under-selected women with HIV. When alternative thresholds were explored, we found
that decreasing the age in both sexes and the pack-years and increasing the time since
quitting in women would lead to increased identification of lung cancers but with some loss
of specificity. Specifically, the highest sensitivities were achieved if PWH were screened at a
younger age cutoff (40-80 for women, 43-80 for men), with a lower pack-year history (=15
for women, =19 for men), and among women, increasing the time since quit to <22 years
before screening from <15 years. This study demonstrates the increased applicability of the
2021 LCS criteria in PWH and highlights the need for further evaluation of risk prediction
modeling incorporating sex in identifying PWH with lung cancer who would benefit from
LCS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Change in performance characteristics in WIHS women and MACS men when one of
the 2021 criteria was altered while keeping other two criteria at 2021 recommendations.

a) In women (orange), when the lower limit of age was independently decreased in 1-

year increments from =50 to =40, sensitivity increased from 44% (95%Cl, 20%-59%) to
54% (95%ClI, 39%—-68%) while specificity decreased from 92% (95%Cl, 91%-93%) to
78% (95%ClI, 76%—-80%). In men (blue), when the lower limit of age was independently
decreased in 1-year increments to 240, sensitivity increased from 63% (95%ClI, 38%—-84%)
to 79% (95%Cl, 54%-94%) while specificity decreased from 83% (95%CIl, 81%—-85%) to
49% (95%Cl, 46%-51%). b) In women (orange), when the pack-year history was decreased
from =30 to =15 in increments of 1, sensitivity and specificity were 50% (95%Cl, 36%
—-64%) and 88% (95%CI, 86%—89%) respectively. In men (blue), when the pack-year
history was decreased from =30 to =15 in increments of 1, there were no changes in
sensitivity (63%; 95%Cl, 38%-84%) but specificity decreased to 82%; 95%ClI, 79%-84%).
¢) In women (orange), when years since quitting was increased from <15 years to <30
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years, sensitivity increased to 46% (95%Cl, 32%-61%) while specificity decreased to 91%
(95%Cl, 90%-93%) In men (blue), when years since quitting was increased from <15 years
to <30 years, sensitivity remained unchanged (63%; 95%CI, 38%-84%) and specificity
decreased to 81% (95%ClI, 79%—-83%).
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Figure 2. Receiver operating characteristic (ROC) curves depicting performance characteristics

of all unique specificities in the WIHS and MACS cohorts.

All unique specificities generated when evaluating all possible combinations of the three
lung cancer screening criteria were plotted with the highest associated sensitivity. The
points with the highest sensitivity, highest specificity, and balance between sensitivity and

specificity are marked.
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Characteristics of participants with HIV and lung cancer (age =40, current/former smoker at time of diagnosis)
and HIV without lung cancer (for each, random selection of one person-visit at age =40 with current/former

smoking)
WIHS women MACS men
Characteristic With lung Without lung p-value” With lung Without lung p-value®
cancer (n=52) cancer (n=1950) cancer (n=19) cancer (n=1599)
Age, years 54.9 (49.7-58.9) | 46.8 (42.8-52.0) <0.001 | 52.4(48.0-59.5) | 46.2 (42.4-52.9) 0.002
Black race 41 (79) 1276 (66) 0.10 4(21) 384 (24) 0.94
Body mass index, kg/m? 25 (22-27) 27 (23-33) <0.01 24 (20-26) 24 (22-27) 0.30
Prior AIDS 31 (60) 869 (45) 0.03 6 (32) 277 (17) 0.12
CD4 count, cells/uL
Median 368 (231-655) 451 (246-703) 0.28 400 (150-833) 463 (246-680) 0.94
Nadir 187 (75-286) 208 (94-337) 0.21 150 (78-420) 199 (62-331) 0.91
HIV RNA, copies/mLf
Not detected ** 20 (38) 871 (45) 0.37 10 (56) 608 (40) 0.19
Median 262 (48-7573) 82 (20-12000) 0.66 40 (10-21700) 735 (40-40177) 0.33
Antiretroviral therapy use
Ever 38 (73) 1502 (77) 0.50 14 (74) 907 (57) 0.14
Adherents* 15 (56) 587 (49) 0.50 3(30) 297 (41) 0.80
Smoking history
Current smoker 41 (79) 1244 (64) 0.03 14 (74) 807 (47) 0.02
220 pack-years smoked ** 29 (56) 424 (22) <0.001 15 (79) 775 (53) 0.03
Quit <15 years ago ™™ 51 (94) 491 (77) 0.08 5 (100) 603 (83) 0.60
Total years smoked 31.4 (24.9-40.7) 24.0 (15.0-30.7) <0.001 NA NA NA
Less than high school 22 (42) 729 (37) 0.48 1(5) 237 (15) 0.34
education
Low annual income **'" 41 (79) 1453 (75) 0.48 11 (57) 580 (44) 0.08
Employed 6 (12) 458 (23) 0.04 5 (26) 929 (58) 0.005
Currently insured** 51 (98) 1808 (93) 0.18 11 (92) 790 (93) 0.58
Injection drug use” 14 (27) 269 (14) 0.01 2(11) 236 (15) 1.00
Marijuana use” 24 (46) 958 (49) 0.67 16 (84) 1195 (80) 0.44
Heavy alcohol use in past 6 4(8) 166 (9) 1.00 3(16) 149 (9) 0.41
months”
Comorbidity, at or prior to
visit
Asthma 27 (52) 797 (41) 0.11 6 (32) 200 (13) 0.03
Cardiovascular 13 (25) 262 (13) 0.02 2(11) 99 (6) 0.34
Diabetes 5 (10) 319 (16) 0.19 0(0) 224 (14) 0.10
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WIHS women MACS men
Characteristic With lung Without lung p-value” With lung Without lung p-value®
cancer (n=52) cancer (n=1950) cancer (n=19) cancer (n=1599)
Depression ™™ 46 (88) 1581 (81) 0.18 12 (71) 1009 (65) 0.62
Hypertension 40 (77) 1366 (70) 0.29 14 (74) 996 (62) 0.31
Tuberculosis 5 (10) 152 (5) 0.63 1(5) 25(2) 0.27
Non-tuberculous 4 (8) 46 (2) 0.02 1(1) 22 (1) 0.24
mycobacteria
Menopause 47 (90) 1036 (53) <0.001 NA NA NA
Pneumonia history
non-Pneumocystis 32 (62) 715 (37) <0.001 NA NA NA
Pneumocystis 21 (40) 397 (20) <0.001 NA NA NA

All values n (%) or median (interquartile range)

NA- Not available

*
Chi-square test for categorical variables and Wilcoxon rank-sum test for continuous variables

Hok

Of subjects with data available or of using appropriate denominator (e.g., for “Quit<15 years ago” out of total number of quitters)

7‘Lower limit of detection for viral load assay has varied over time within each cohort

§Defined as 100% adherence in last 6 months

ﬁHousehoId income of <$18,000 for the WIHS and individual income <$20,000 for the MACS

’tDuring cohort follow-up

”Heavy alcohol use =12 drinks/week for the WIHS and =13 drinks/week for the MACS
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Cancer histology

Table 2.

Histology type

WIHS women with lung cancer (n=32)

MACS men with lung cancer (n=19)

Adenocarcinoma 9 (28) 8 (42)
Squamous cell carcinoma 7(22) 2(11)
Non-small cell carcinoma, NOS 8 (25) 1(5)
Small cell carcinoma 1(3) 1(5)
Carcinoma, NOS 4(13) 3(16)
Broncho-alveolar carcinoma 2(6) 0

Large cell neuroendocrine, carcinoma 0 1(5)
Pleiomorphic carcinoma 1(3) 0

Tumor cells, malignant 0 1(5)
Neoplasm, metastatic 0 1(5)
Pseudosarcomatous carcinoma 0 1(5)

Page 18

*
Based on data from state cancer registries. Data available on 32 of 52 lung cancers identified in the WIHS and all cancers identified in the MACS.
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Performance characteristics of lung cancer screening criteria using various combinations of three screening

metrics, by sex.

Age | Pack-years | Time since quit Sensitivity Specificity Youden’s J
(95% CI) (95% CI)
WIHS
Old USPSTF criteria 255 230 <15 22% (12%—-36%) | 98% (97%—-99%) 0.20
New USPSTF criteria | =50 220 <15 44% (30%-59%) | 92% (91%-93%) 0.36
High sensitivity >40 >15 <22 74% (60%-85%) | 66% (64%-69%) 0.40
High specificity >55 >30 <16 22% (12%-36%) | 98% (97%—99%) 0.20
Balanced 249 216 <24 62% (47%—75%) | 86% (85%—88%) 0.48
MACS
Old USPSTF criteria 255 230 <15 32% (13%-57%) | 93% (92%-95%) 0.25
New USPSTF criteria | =50 220 <15 63% (38%—84%) | 83% (81%—-85%) 0.46
High sensitivity >43 >19 <15 84% (60%-97%) | 62% (59%-65%) 0.46
High specificity >55 >30 <15 32% (13%-57%) | 93% (92%-95%) 0.25
Balanced 247 230 <15 68% (43%—87%) | 82% (80%—84%) 0.51

USPSTF: United States Preventive Services Task Force
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