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Abstract

Introduction: Lung cancer is the deadliest cancer worldwide and in Brazil. Despite strong evidence, lung cancer screening by
low-dose computed tomography (LDCT) in high-risk individuals is far from a reality in many countries, particularly in Brazil.
Brazil has a universal public health system marked with important inequalities. One affordable strategy to increase the coverage
of resources is to use mobile units.

Objectives: To describe the implementation and results of an innovative lung cancer prevention program that integrates
tobacco cessation and lung cancer screening using a mobile CT unit.

Methodology: From May 2019 to Dec 2020, health professionals from 18 public primary health care units in Barretos, Brazil,
were trained to offer smoking cessation counseling and treatment. Eligible high-risk participants of this program were also
invited to perform lung cancer screening in a mobile LDCT unit that was specially conceived to be dispatched to the community.
A detailed epidemiological questionnaire was administered to the LDCT participants.

Results:Among the 233 screened participants, the majority were women (54.9%), and the average age was 62 years old. A total
of 52.8% of participants showed high or very high nicotine dependence. After 1 year, 27.8% of participants who were involved in
smoking cessation groups had quit smoking. The first LDCT round revealed that the majority of participants (83.7%) exhibited
lung-Rads 1 or 2; 7.3% exhibited lung-Rads 3; 7.7% exhibited lung-Rads 4a; and 3% exhibited lung-Rads 4b or 4x. The three
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participants with lung-Rads 4b were further confirmed, and their surgery led to the diagnosis of early-stage cancer (1 case of
adenocarcinoma and two cases of squamous cell carcinoma), leading to a cancer diagnosis rate of 12.8/1000.

Conclusion: Our results indicate promising outcomes for an onsite integrative program enrolling high-risk individuals in a
middle-income country. Evidence barriers and challenges remain to be overcome.
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Introduction

Lung cancer is the most lethal cancer, and its mortality rates
are higher than the combined mortality rates of breast,
prostate, and colon cancers.1 This dismal prognosis is mainly
due to its silent development, which leads to late diagnosis.2 In
Brazil, the National Cancer Institute estimated 17,760 new
lung cancer cases in men and 12,440 in women between 2020
and 2022, corresponding to an estimated risk of 16.99 new
cases for every 100 thousand men and 11.56 for every 100
thousand women.3 The mortality rate of lung cancer increased
between 1979 and 2004 in Brazil, from 10.6-13.1 deaths/100
thousand men and from 3.0-5.4 deaths/100 thousand women.4

Cigarette smoking is the main etiological factor for lung
cancer5,6 and constitutes the main criterion for defining high-
risk individuals for lung cancer in the Western world. In
Brazil, the implementation of public health policies in recent
decades7 has had a significant impact on reducing tobacco
consumption, leading to a decrease of approximately 50% in
the prevalence of smoking and related deaths.7 Nevertheless, it
was estimated that by 2020, the proportion of lung cancer
cases attributable to smoking in Brazil would be 83.3% among
men and 64.8% among women.8

Since tobacco-exposed individuals have a significantly
increased cancer risk, an early diagnosis method for these
high-risk individuals has been researched for decades, and
favorable results were obtained after the development of low-
dose computed tomography (LDCT).9 LDCT screening of
high-risk subjects showed a reduction in lung cancer
mortality,10,11 so it has been progressively applied to lung
cancer screening worldwide ever since. Several studies re-
ported that LDCT screening could be more effective when
offered with smoking cessation programs.12-17 However, lung
LDCT screening in Brazil is still in its early steps; it is
composed of sparse initiatives and is not widely available in
the public setting.18

The Brazilian health care system is divided into a public
and unified health system (Sistema Único de Saúde [SUS])
and a private health care system, which covers approximately
26% of the population, mostly higher-income individuals.19 It
is a complex structure, with chronic underfunding; concen-
tration and inequity of resources; high-cost technology; and
breaches in articulation between the primary health care and

the other levels of complexity.20-22 Therefore, the health care
network is inadequately equipped for the early diagnosis of
lung cancer.23,24

Considering the substantial role of LDCT screening in
diminishing lung cancer mortality, any program designed to
significantly decrease lung cancer deaths must include LDCT
screening as a secondary prevention tool allied to primary
prevention.13 Importantly, there is evidence of an inverse
relationship between the availability of health apparatuses and
access, recruitment, and engagement of the target population
in secondary prevention, especially among the most
vulnerable,25,26 making CT device availability a critical factor
in planning a lung cancer screening program. A structural
barrier to offering lung cancer screening nationwide in Brazil
is posed, as only 15.5% of all Brazilian cities have CT devices,
considering the combining equipment from both public and
private units, a proportion that falls below 5% in parts of the
Brazilian northeast.27,28

Given the impossibility of overcoming the profound
structural limitations in access to lung cancer screening in
Brazil, a rational and creative solution could integrate current
resources to include mobile units, thereby increasing effective
coverage. Our hospital has a long and great expertise in such a
context, employing mobile units for assistance or secondary
prevention among underserved populations. The onsite
strategy employing mobile units has demonstrated favorable
recruitment and follow-up rates in remote areas and vulnerable
populations.29-31 The use of mobile CT units for lung cancer
screening has been recently explored,32,33 with promising
preliminary results related to the recruitment of underserved,
high-risk populations.32

The present study aimed to describe the implementation
process of an integrated program for lung cancer prevention
that combines smoking cessation and screening employing a
mobile LDCT unit for high-risk individuals. Herein, we
present its initial results and discuss some operationalization
challenges.

Materials and Methods

The current integrated lung cancer screening program was
implemented in the city of Barretos, located in the northeast of
São Paulo state, Brazil. Barretos is a typical mid-range city in
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Sao Paulo state, with 112,000 inhabitants and a territorial area
measuring 1566 km2 in total.28 Crossing demographic survey
data with data from national health surveys34-36 and using
high-risk criteria for lung cancer defined similarly as in the
National Lung Screening Trial10 (ie, age 55-74, a 30 + pack
year smoking history and current smoking status or having
quit in the last 15 years), we estimated a required sample size
of 1765 high-risk men and 1611 high-risk women in Barretos,
for whom LDCT screening would be indicated.

The program is part of our institution’s prevention actions,
including breast,29,37,38 cervical,30,39-41 skin,31,42 oral, and
colorectal43 cancer programs, and now lung cancer.

Health Services for Implementation

As a representative of the Brazilian health system, in Barretos,
there are public and private health care facilities, with primary
care practices predominantly carried out by public coverage
and performed in community-based primary care units. In
contrast, secondary and tertiary care are performed both by
public and private units. Particularly in Barretos, a private
institution manages a large proportion of the city’s health
system, including our private cancer hospital, the public
primary health care facilities, the public secondary health care
facility (ambulatory clinics), and another private general
hospital, allowing a favorable environment to integrate health
care practices across different levels and administrations.

CT Scan Mobile Unit

A mobile unit was specifically conceived for the lung cancer
screening program by our hospital mobile unit factory. The
assembled mobile CT unit consists of an air-conditioned truck
trailer adapted to rustic traffic conditions, containing an

operational Optima 540 (GE Healthcare, USA) CT device,
control room, and working facilities, with entry access by
latter or hydraulic elevator (Figure 1).

Implementation Steps of Lung Cancer Prevention

The program was designed to reinforce primary prevention in
public domain primary health care units while using its po-
tential to reach the community and recruit high-risk indi-
viduals for screening in the mobile unit or hospital
(Supplementary Fig.).

Human Resource Preparation. A training phase was first
conducted to introduce health professionals to the strategy
designed, underlining the role of primary and secondary
prevention, the strength of the association of approaches, the
high-risk group concept, and the screening flow. This training
phase was planned to be held twice a year to gather infor-
mation from ongoing practice to overcome eventual barriers
and limitations.

Eighteen smoking cessation teams were trained within the
scope of the program in twelve primary health care units
throughout the city, offering tobacco cessation counseling
and treatment to the community in an opt-in system. Ac-
cordingly, doctors, nurses, dentists, pharmacists, and other
related professionals of public primary care units were in-
vited to enroll in a 16-hour training course taught by the
Reference Center for Alcohol Tobacco and Other Drugs
(CRATOD) of the state of São Paulo, which addressed issues
of smokers approach, support groups, prescription and
dispensing of medicines, according to the professional’s area
of expertise.

The treatment for smoking cessation followed the Brazilian
Clinical protocol and therapeutic guidelines for nicotine

Figure 1. TheMobile CTUnit: (A) inside view of the operational CT room; (B) Mobile CT unit in displacement; (C) external lateral view, with
the CT room already expanded on the back, the hydraulic elevator, and the entrance latter on its right, and (D) inside view of the CT room
from the command room.
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addiction.44 The treatment is preceded by a clinical consul-
tation with and assessment of the patient’s motivation to quit
smoking; the degree of nicotine dependence, accessed through
the Fagerstrom scale, a survey of clinical history and existence
of psychological comorbidities; and whether there is indica-
tion or contraindication to the use of medication. The intensive
approach to smokers consists of individual sessions or in a
support group of 10 to 15 participants, coordinated by 1 to two
higher-level health professionals, with four initial weekly
sessions, followed by two biweekly sessions and then a
monthly open session to prevent relapse, until completing
1 year. The drug treatment consisted of nicotine replacement
therapy through a transdermal patch (with the release of 7 mg,
14 mg, or 21 mg in 24 h) and bupropion hydrochloride (tablets
150 mg),44 if clinically indicated.

Screening Development for the Target Population. The selection
and recruitment for LDCT screening were initially carried out
by previously trained professionals from the primary health
care units, mainly doctors, nurses, and dentists who consti-
tuted the smoking cessation support groups. Potentially eli-
gible high-risk individuals matching NLST criteria were
identified and assessed, and LDCT screening was offered. At
medical discretion, some cases beyond the NLST criteria were
included, subject to the participants’ agreement and informed
consent. For high-risk individuals, a first-round LDCT

screening examination was scheduled in the mobile CT unit
placed in the community or in our hospital. A central coor-
dination department managed the scheduling, including an-
cillary and follow-up examinations, and was responsible for
navigating the participant through the screening process and
delivering results to general practitioners from the referring
primary health care (Figure 2).

Direct access to the screening flow was planned in parallel
by direct appointment with the central coordination depart-
ment or onsite opportunistic presentation to the mobile unit. In
those cases, the reference primary health care unit of the
individual’s residence was identified to where the results were
sent, allowing the same assessment opportunity as the regular
flow. Regardless of the entrance, the participant received a
brief assessment for smoking cessation by the navigator staff.
The LDCT screening was designed to be offered annually, as
long as they satisfy the high-risk selection criteria or until they
are diagnosed with lung cancer.

Thoracic radiologists assessed LDCT examinations and
filled in structured reports. Two reports were delivered for
each examination, 1 in technical and precise information,
serving as a guide to clinical management and meant to be
filed in medical records. An additional report was illustrated
and adapted with informal language to translate the most
critical screening results and raise awareness (Figure 3). Both
reports were sent to the referring health care unit and delivered

Figure 2. Schematic flow. Central coordination departments is the main interface between municipal health teams and the HCB that also
coordinates and track the events following the initial LDCT examination.
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to the participant’s assistant doctor. In the return appointment,
the participants could clarify their doubts and may once again
be assessed regarding tobacco cessation susceptibility. The
illustrated report would also serve as a persuasion tool in the
reassessment of tobacco cessation susceptibility, thus taking
advantage of a potential teachable moment.

The central coordination department called the cases that
required reassessment, carried out in our hospital; cases that
were considered to need invasive procedures were previ-
ously discussed in a multidisciplinary board of medical
specialists in our hospital, individualizing the medical
management. All necessary diagnostic procedures for
cancer suspicion after the initial examination were per-
formed in the hospital. Interventional radiologists per-
formed needed biopsies, and the treatment, when
applicable, was managed by the Departments of Thoracic
Surgery and Clinical Oncology (Thoracic and Head and
Neck division) from the hospital.

Complementarily, blood and sputum were collected from
all participants and stored at the biobank of the hospital for
future biomarker analysis. Data from all the endings were

entered into a secure online database (REDCap©)45,46 and
made available to every user according to each credential’s
allowance level. Informed consent was obtained from all the
participants undergoing LDCTscreening and before collecting
biological samples or undergoing medical procedures.

This study was approved by the Barretos Cancer Hospital
Ethics Committee (n° 2.907.024), and all participants signed
informed consent forms for study participation, including
questionnaire answering, LDTC screening and blood and
sputum collection.

Quality Control of Cancer Prevention. As a quality control in-
tervention, the central coordination department double-checks
the screening eligibility of appointments, as does the mobile
unit team onsite. Every involved physician is board certified.
Expert thoracic radiologists assessed the LDCT, and the
structured report was made under the LungRads 1.147 cate-
gorization. The multidisciplinary team has substantial expe-
rience in thoracic oncology. The involved interventional
radiologists have 10 years or more of experience in thoracic
percutaneous biopsy. The database results are periodically

Figure 3. Illustrated report sample (in the Portuguese language). Adapted language to explain screening rationale and individual results,
illustrating physiopathology effects of tobacco smoking, aimed to maintain awareness.
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reviewed to check for discrepant tendencies, and sample
analysis from the issued reports is performed in peer review.
The mobile CT unit and the regular CT units undertake weekly
quality control tests by a physicist.

Radiometric surveys and quality control tests were per-
formed on the mobile CT unit before its usage to satisfy
security requirements and reliability. The mobile unit’s dis-
placement was restricted to the city boundaries, thus allowing
necessary adjustments or unpredicted malfunctions correction
to be promptly addressed.

Measurements and Outcomes

One year after starting the combined smoking cessation
and LDCT screening intervention, participants were
contacted by telephone call by the research team and asked
about their current smoking status. Participant charac-
teristics, such as age, sex, self-reported ethnicity, and
years of education, were pooled together with smoking-
related data, such as current smoking status, pack-years,

and degree of nicotine dependence by the Fagerstrom
score scale. Eligibility criteria and source entry into the
program were also included.

For those who underwent LDCTscreening, the lung-RADS
category of the first exam, tomographic findings related to
smoking, medical procedures, diagnoses and clinical staging
were recorded.

As a secondary objective in this study, the effectiveness of
mobile LDCT tomographic screening and participation in
smoking cessation groups were investigated. The association
between quit smoking and participation in a smoking cessa-
tion group was analyzed by the chi-square test, which was
performing using SPSS version 22. The level of significance
for the statistical tests was 5%.

Results

The program officially began onMay 31st, 2019, theWorld No
Tobacco Day, when the mobile CT unit was dispatched to
downtown Barretos and stayed for two days in a promotional

Figure 4. Displacement of the mobile CT unit to Barretos downtown on “World No Tobacco Day” for awareness and assessment of high-
risk individuals. Indicated LDCT screening examinations were performed immediately, and the results were posteriorly sent to the
municipal health care unit of the screenee’s neighborhood.

Table 1. Status of 177 Smokers 1 Year after LDCT Intervention.

Initially smokers (n = 177)

Status one year after LDCT intervention

Current smoking Quit smoking No information

Variable Parameters 84 (47.4%) 23 (13.0%) 72 (40.6%)
Smoking cessation group Yes = 54 39 (46.4%) 15 (65.2%)

No = 53 45 (53.6%) 8 (34.8%)
Abstinence time <12 months — 3 (13,3%)

≥12 months — 19 (83,4%)
No info — 1 (3.3%)

Association between quit smoking and participation in a smoking cessation group: OR 2.16 (CI 95%: .83 – 5.64); Chi-square P-value = .158.
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and educational event with the municipal health teams
(Figure 4).

Overall, 233 high-risk individuals were included in the
program, 177 were current smokers, and 55 were former
smokers. One year after the beginning of the program, a
telephone survey obtained information from 107 respondents
(60.5%). Among smokers, 54 (30.5%) participants were in-
volved in smoking cessation groups, of which all received
nicotine substitutes and medication, and 15 (27.8%) quit
smoking. In total, 23 (13,0%) high-risk participants quit
smoking, and the majority quit smoking over 1 year (83.4%)
(Table 1). Participation in a smoking cessation group increased
the odds of quitting smoking by 2-fold – OR 2.16 (CI 95%:
.83-5.64), yet this increase was not statistically significant
(P value = .158) (Table 1).

Among the screened subjects, 128 (54.9%) were women
and 105 (45.1%) were men. The average age was 62 years old,
123 (52.8%) had high or very high nicotine dependence on the
Fagerstrom score scale, and 114 (48.9%) had over 45 pack-
years of history. Seventy-two (30.9%) participants were re-
ferred from primary care general practitioners, and 130
(55.8%) were included without a prior referral in the
abovementioned and on-site opportunistic screening

campaign on the “World No Tobacco Day” (Table 2). We
found that 77.3% of participants reported at least 1 prior
tobacco cessation attempt, and 87.5% accepted professional
guidance to quit. Moreover, 74.3% of these subjects assumed
that stopping smoking could moderately decrease the risk of
developing lung cancer, but 25.6% reported never having a
concern about the possibility of developing lung cancer.

The first round LDCT screening revealed 195 (83.7%) of
category Lung-Rads 1 or 2, 17 (7.3%) Lung-Rads 3, 18 (7.7%)
Lung-Rads 4a and 3 (1.3%) Lung-Rads 4b or 4x, revealing
adequate concordance to ACR prevalence estimates47 despite
the small sample of these preliminary results (Table 3).
Individuals with baseline scans classified as Lung-Rads
categories 3 or 4a were reassessed with a supplemental
LDCT scan at 6 months or 3 months, strictly according to
the Lung-Rads protocol. In this sample, all 35 Lung-Rads
Category 3 or 4a nodules were reclassified as category
Lung-Rads 2 in the control examination due to stability or
regression of findings. Only three (1.3%) of the screened
patients needed a biopsy, all of whom were diagnosed with
lung cancer.

Three cases of lung cancer were diagnosed among the 233
participants, leading to a diagnosis rate of 12.8/1000. The lung

Table 2. Summary of LDCT Screening Participants Features.

Variables Parameters n/measure (%)

Age, years Mean (range) 62 (38-81) —

Sex Female 128 (54.9)
Male 105 (45.1)

Self-reported color of the skin/etnicitya White 129 (55.4)
Black 17 (7.3)
Brown 80 (34.3)
Asian 5 (2.1)
Missing 2 (.9)

Escolarity Illiterate 4 (1.7)
≤4 years of education 68 (29.2)
>4 and ≤8 years of education 53 (22.7)
>8 and ≤12 years of education 61 (26.2)
>12 years of education 41 (17.6)
Missing 6 (2.6)

Smoking status Smoker 177 (76.0)
Former smoker 56 (24.0)

Pack-years Mean (range) 56.9 (10-302.5) —

Median 45 —

Nicotine dependence grade Low or medium 104 (44.6)
High or very high 123 (52.8)
Missing 6 (2.6)

NLST eligible NLST criteria 183 (78.5)
PLCOm2012 riskb ≥1.5 164 (70.4)

≥1.61 159 (68.2)
≥2.0 136 (58.4)

Provenience Smoking cessation groups 103 (44.2)
On-site opportunistic 130 (55.8)

aSelf-reported color of the skin/ethnicity according to Brazilian Institute of Geography and Statistics (IBGE).
bestimated 6-year risk of lung cancer using PLCOM2012 international model, retrospectively applied to the sample.
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cancer cases were clinical stage I, including two adenocar-
cinomas (clinical stages IA and IB), and 1 squamous cell
carcinoma (clinical stage IA). These numbers contrast with the
proportion of early-stage clinical cases attended in our hospital
(9.2% clinical stage I in 2017) or reported nationwide (8%
clinical stage I). Additionally, a nonsuspected breast cancer,
clinical stage I, and 1 ascending aortic aneurysm elected for
surgical intervention were diagnosed.

Discussion

The present study described the implementation of integrated
lung cancer prevention and screening with the first Latin
American low-dose CT mobile unit for lung cancer screening.
In the program’s scope, 18 smoking cessation groups were
trained in the public primary health care units, serving hundreds
of smokers. In parallel, 233 high-risk participants underwent
LDCT screening in the mobile unit, leading to the detection of
three early-stage and curable lung cancers. Quality control
ensured that only high-risk individuals underwent LDCT
screening. A similar proportion of Lung-RADS categories were
obtained compared to ACR estimates, and all invasive diag-
noses indicated and performed proved underlying malignancy.

This program broadens and enhances primary health care
duties, offering a resource that is not yet available in the
current public health context in a public–private partnership
model to reduce lung cancer mortality in the long run.
However, some ancillary benefits already achieved by the
initiative may be highlighted, as the instrumentation of the
primary care to leverage the smoker assessment, the better
illustration of the impact of other health conditions related to
tobacco usage, the renewal of smoker self-care, and the po-
tential strengthening of the bond between the individual and
primary health care professionals.

A great challenge in our design setting was the effective
recruitment of the target population, which should be worked
out creatively. In the program’s first year, less than 10% of the

total high-risk population estimates were recruited. A higher
proportion of women and more educated individuals was ob-
served than internal data from lung cancer individuals treated in
our hospital, indicating the need to expand or better orientate the
actions on recruitment to reach those that are more socially and
economically vulnerable. We still need more data to better
understand possible cultural and functional barriers. A potential
limitation of the present study is the bias and representation of
the population included, and further studies with a larger sample
also focusing on public primary health care hospitals and clinics
and on smoking cessation outcomes are warranted to fully
ascertain the efficacy of the present approach.

It comes to attention that 55.8% of the individuals were re-
cruited in the two days in which the mobile CT unit was dis-
patched to the community, suggesting that recruitment from the
primary health care units is still incipient but also that there is
excellent potential for opportunistic recruitment in the com-
munity by the mobile unit itself. Interestingly, the idea to use
mobile LDCT units for lung cancer screening has been explored
in recent studies,32,33 with evidence indicating that it can improve
outreach among distant populations and among those that are
reluctant to be screened.33Moreover, the mobile unit may also be
an advertising and educational tool,33 promoting awareness of
lung cancer risks and the benefits of screenings.

Although the mobile CT unit was designed to displace,
even on secondary roads, the equipment’s dimensions and
sensibility pose limits to extend the usage in any context, so
remote areas with bad traffic conditions could be problematic,
and a proper logistic arrangement should be set.

Although there is confidence in the role of LDCT screening
in reducing lung cancer mortality, the high-risk group’s proper
definition remains unclear. The concept of a high-risk group is
evolving to a more individualized estimate, explored by some
authors in mathematical models.48,49 The more accurate the
high-risk definition is, the higher the pretest probability and
the higher the proportion of lung cancer diagnosis, thereby
improving the whole screening process’s cost-effectiveness.50

Table 3. Summary of LDCT Screening Results.

Variables Parameters n (%)

Lung-rads categories Category 1 or 2 195 (83.7)
Category 3 17 (7.3)
Category 4a 18 (7.7)
Category 4b ou 4x 3 (1.3)
Category modifier S 10 (4.3)

Tobacco-related findingsa Pulmonary emphysema 128 (54.9)
Bronchial wall thickening 133 (57.1)
Coronary arteries calcification 146 (62.7)

Invasive diagnosis Transthoracic percutaneous needle biopsy 3 (100)
Histology Adenocarcinoma 1 (33.3)

Squamous cell carcinoma 2 (66.6)
Disease staging Stage IA 2 (66.6)

Stage IB 1 (33.3)

asimplified qualitative or semiquantitative classification by thoracic radiologists.
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Moreover, bimolecular research and the identification of se-
rum or sputum biomarkers could be useful in selecting high-
risk individuals for screening. As part of this evolution, in
2020, we incorporated the PLCOM2012 international risk
model51 as a tool for the complementary selection of high-risk
individuals for LDCT screening. Whether there are genotypic-
phenotypic differences in the highly miscegenated Brazilian
population that impact the high-risk selection criteria con-
cerning other better-known populations has yet to be studied.
Nevertheless, our group has shown the association of genetic
ancestry with important genetic alterations of lung cancer.52,53

Of note, health-care financing is a great limiting factor26 to
implement a lung cancer screening program in Brazil, as ex-
perienced in this study. The Brazilian governmental regulatory
office does not yet recognize LDCT as a secondary lung cancer
prevention tool, and there was no payment set up for this ap-
plication. The lack of provision precludes the private sector’s
engagement, the owner of a significant proportion of the
available CT devices. A national guideline could provide con-
ditions to direct payment for the procedure and establish quality
metrics to be met, accreditation criteria, and surveillance pro-
tocols. Due to the lack of national guidelines and government
support, lung cancer screening in Brazil is still incipient and
almost restricted to the private initiative. The very little available
evidence49,54,55,56 points to favorable preliminary results and
potential adequacy of international high-risk selection criteria and
recommendations, although the representativeness of those
findings to the general population still needs to be investigated.

Additionally, since it was built, our mobile CT unit has also
been used in actions outside this program’s scope due to its
great versatility and new urgent demands, such as coronavirus
pandemics. The mobility of a high-technology tool with high
diagnostic sensibility and limited availability is certainly a
resource to be explored in different scenarios, the more di-
versified as its scarcity increases.

Conclusions

The Brazilian health system is complex, with insufficient and
poorly distributed resources. Here, we present an innovative lung
cancer prevention and screening program using a mobile CT unit
that operates in the national public health model based in the
community, enhancing it. This creative solution can reach high-risk
individuals, with promising preliminary results that may constitute
a reference for future nationalmodels. New strategies are necessary
to improve recruitment. On the other hand, new perspectives are
opened to better characterize the population, highlighting pretest
risk prospection and cancer biomarker research.

Appendix

Abbreviations

CT computed tomography
LDCT low-dose computed tomography
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(TABNET). Rede Assistencial. 2021. http://www2.datasus.gov.
br/DATASUS/index.php?area=0204&id=11671&VObj=http://
tabnet.datasus.gov.br/cgi/deftohtm.exe?cnes/cnv/equipo

28. (IBGE) (Brasil. Instituto Brasileiro de Geografia e Estatı́stica.
Brasil | Cidades e Estados | IBGE. 2021. https://www.ibge.gov.
br/cidades-e-estados

29. Haikel RL, Mauad EC, Silva TB, et al. Mammography-based
screening program: Preliminary results from a first 2-year round
in a Brazilian region using mobile and fixed units. BMCWomens
Health. 2012;12:32. doi:10.1186/1472-6874-12-32.

10 Cancer Control

https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/j.pcrj.2006.09.003
https://doi.org/10.1016/j.pcrj.2006.09.003
http://www.inca.gov.br
http://www.inca.gov.br
https://www.jornaldepneumologia.com.br/how-to-cite/250/en-US
https://www.jornaldepneumologia.com.br/how-to-cite/250/en-US
https://doi.org/10.1016/j.ccm.2011.09.001
https://doi.org/10.1055/s-0033-1342949
https://doi.org/10.1055/s-0033-1342949
https://doi.org/10.1371/journal.pmed.1001336
https://doi.org/10.1371/journal.pone.0148761
https://doi.org/10.1016/j.ccm.2011.08.014
https://doi.org/10.1056/NEJMoa1102873
https://doi.org/10.1056/NEJMoa1911793
https://doi.org/10.1056/NEJMoa1911793
https://doi.org/10.6004/jnccn.2018.0020
https://doi.org/10.14694/edbk_158704
https://doi.org/10.1001/jamaoncol.2015.2472
https://doi.org/10.1016/j.jtho.2020.02.008
https://doi.org/10.21037/atm.2016.03.54
https://doi.org/10.21037/tlcr.2019.04.02
https://doi.org/10.1200/GO.21.00257
https://doi.org/10.1200/GO.21.00257
https://doi.org/10.1016/S0140-6736(11)60054-8
https://doi.org/10.1016/S0140-6736(11)60054-8
https://doi.org/10.1056/NEJMp1501140
https://doi.org/10.1056/NEJMp1501140
https://doi.org/10.1590/S1413-81232011000600014
https://doi.org/10.1590/S1413-81232011000600014
https://doi.org/10.1016/S0140-6736(19)31243-7
https://doi.org/10.1590/s1806-37562017000000135
https://doi.org/10.1590/s1806-37562017000000135
https://doi.org/10.1590/S0036-36342003000900015
https://doi.org/10.1590/S0036-36342003000900015
https://doi.org/10.1016/S1470-2045(21)00492-7
https://doi.org/10.1016/S1470-2045(21)00492-7
http://www2.datasus.gov.br/DATASUS/index.php?area=0204&id=11671&VObj=http://tabnet.datasus.gov.br/cgi/deftohtm.exe?cnes/cnv/equipo
http://www2.datasus.gov.br/DATASUS/index.php?area=0204&id=11671&VObj=http://tabnet.datasus.gov.br/cgi/deftohtm.exe?cnes/cnv/equipo
http://www2.datasus.gov.br/DATASUS/index.php?area=0204&id=11671&VObj=http://tabnet.datasus.gov.br/cgi/deftohtm.exe?cnes/cnv/equipo
https://www.ibge.gov.br/cidades-e-estados
https://www.ibge.gov.br/cidades-e-estados
https://doi.org/10.1186/1472-6874-12-32


30. Mauad EC, Nicolau SM, Gomes UA, et al. Can mobile units
improve the strategies for cervical cancer prevention? Diagn
Cytopathol. 2009;36(4):727-730. doi:10.1002/dc.21287.

31. Mauad EC, Silva TB, Latorre MRDO, et al. Opportunistic
screening for skin cancer using a mobile unit in Brazil. BMC
Dermatol. 2011;11:7-12. doi:10.1186/1471-5945-11-12.

32. Crosbie PA, Balata H, Evison M, et al. Implementing lung
cancer screening: Baseline results from a community-based
“Lung health check” pilot in deprived areas of Manchester.
Thorax; 2018.

33. Headrick JR, Morin O, Miller AD, Hill L, Smith J. Mobile lung
screening: Should we all get on the bus? Ann Thorac Surg. 2020;
110(4):1147-1152. doi:10.1016/j.athoracsur.2020.03.093.

34. Instituto Brasileiro de Geografia e Estatı́stica (IBGE). Censo.
2010. http://www.censo2010.ibge.gov

35. Instituto Brasileiro de Geografia e Estatı́stica (IBGE). Pesquisa
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