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Clinical outcomes after implementation of a lung
nodule surveillance programme in Hong Kong

Lynn YW Shong, WC Chong, Pl Cheang, WC Choy, Florence KP Chan, WC Kwok, Mary SM Ip,
David CL Lam *

ABSTRACT

Introduction: To facilitate early and accurate
identification and risk stratification of lung nodules,
a surveillance programme was implemented at a
tertiary hospital in Hong Kong. This study examined
the clinical outcomes of patients recruited during
the first year of programme implementation.

Methods: This prospective cohort study included
patients enrolled in the lung nodule surveillance
programme between 1 January 2022 and 31 December
2022. Recruitment criteria included patients
attending the respiratory outpatient clinic for lung
nodules or lung masses. Patient demographics and
clinical outcomes were analysed. Primary outcomes
were the number of lung cancer cases detected
and their stage at diagnosis. Secondary outcomes
included the invasive investigations performed,
adverse events related to these procedures, and
details of lung cancer treatment and survival.

Results: Of the 1471 patients recruited to the
programme, 291 (19.8%) underwent invasive
investigations, and 133 (9.0%) were diagnosed
with lung cancer. Among those diagnosed, 62
(46.6%) had stage I disease and 10 (7.5%) had stage
II disease. Overdue scans and missed follow-ups
were identified and rescheduled. Significantly better
survival was observed in female patients compared
with male patients (P=0.037 for progression-free

survival and P=0.030 for overall survival), and in
patients with early-stage cancer compared with
those with late-stage lung cancer (P<0.001). Age
was also independently associated with survival
outcomes (P<0.001).

Conclusion: The implementation of a lung nodule
surveillance programme resulted in the detection
of early-stage lung cancer in more than half of
diagnosed cases, with the potential to improve
patient survival.
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* The implementation of a lung nodule surveillance programme improved compliance with follow-up. The
proportion of early-stage lung cancer diagnoses in this programme was higher than that reported by the Hong

Kong Cancer Registry in 2021.

* Patients with early-stage lung cancer and female patients demonstrated better survival outcomes.

e This lung nodule surveillance programme has the potential to improve lung cancer survival rates and reduce

healthcare costs.

*  Further research on the cost-effectiveness of such programme is essential to inform healthcare policy and

optimise care for patients with lung nodules.

Introduction

Lung cancer is the leading cause of cancer-related
deaths in Hong Kong, with a high incidence
and low 5-year survival rate.! Early diagnosis
and treatment are crucial to improving survival
outcomes, as demonstrated in lung cancer
screening trials and real-world experiences.*®
To date, low-dose computed tomography (CT)
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screening has not been implemented in Hong
Kong.®* However, the widespread clinical use of CT
has led to increased detection of lung nodules on
thoracic CT scans.” Despite general awareness of
lung nodule management guidelines, adherence
is often suboptimal.®® Over the past few decades,
an increasing number of centres have developed
programmes to manage incidental lung nodules.'

©2025 Hong Kong Academy of Medicine. All rights reserved 1



@ Shong et al &

BEHT ﬂﬂi’f*ﬁ”ﬁ“ﬁll STEIRAYERFRFER

SERIE « JEEKS C BIER - A - [RIEWW - R
%*I\MEE
BlE %T&Eﬁﬁﬁﬁﬁ%%um-\ﬁmA%MH » BT
REVASIBERRHEAT Y — BB AIGT 8 - AR B aZATE B

BEFERSEBENRKRER

5% EIERIE MRS AAR2022E1 A 1HE12B31 HEEEZ2
AR BN EE - BEHRAIITRA SRR ES I
Sk ERIERR AR B - RO Y BENADE2EBRERKRER -
FEMRERBERLDNMERGBRERDRNAE | REWEG
RABFEERAMRE « HELREHEBNAREME » DIEIMEEE
FREGFEEBER

R AR EDREEIN14712E2ER 0 291 A (19.8%)
STYBAMERE  EH133A (9.0%) B2 EINE - 1£5133R M8
BEP 0 62A (46.6%) ERIHKED » 10N (7.5%) TEEIHAK
2 o MRHBERRM2EENE TR RNBED X5
EFEH WEBENES AR ERBEENEUES
(EE(BEH P=0.037 ; #2881575X P=0.030) ° kot - FHBfhsE
BENTE BRI EERGEIMESRERE (P<0.001) - FHEEE
EMNGEEERBBIEEME (P<0.001) o

fham ¢ M AR EDRIET Bl — D AR
TZTBIEENRERENTER -

BEERTE R R 0 B

This study aimed to review the clinical outcomes of
a lung nodule surveillance programme at a tertiary
hospital in Hong Kong. It outlines the structure
of this comprehensive programme, characteristics
of lung nodules, invasive interventions, stage
distribution, treatment modalities, and initial
survival data.

Methods
Participants

This single-centre prospective cohort study included
all patients enrolled in a lung nodule surveillance
programme at Queen Mary Hospital, Hong Kong,
during its first year of implementation, from 1 January
to 31 December 2022. The programme was launched
with the following objectives: (1) to streamline the
referral process and promote cohesive care among
practitioners; (2) to identify high-risk lung nodules
requiring timely invasive intervention; (3) to provide
a multidisciplinary platform with a nurse navigator
coordinating care across specialties; and (4) to
establish rapport between patients and healthcare
staff, thereby improving compliance. Recruitment
criteria included patients under surveillance for lung
nodules (lesions <3 ¢cm) or lung masses. Patients with
lung cancer receiving active treatment were excluded.
Referral sources included lung cancer screening,
incidental findings on CT or chest radiographs, and
symptomatic presentations. All recruited cases were
followed until the lung nodule was confirmed as

Hong Kong Medical Journal

benign or malignant, or until participants declined
follow-up or died. The programme algorithm is
shown in Figure 1. Upon entry into the pathway, a
nurse coordinator conducts initial screening and
monitors patients’ waiting time. The clinical team,
comprising doctors and nurses, reviews each case to
perform risk stratification, formulate investigation
and follow-up plans, arrange appropriate
interventions, provide patient education, and ensure
timely follow-up. Patients are managed according
to the 2017 Fleischner Society Guidelines' and the
Clinical Practice Consensus Guidelines for Asia.'
Lung nodules requiring intensive evaluation or
tissue sampling are discussed by a multidisciplinary
team that includes respiratory physicians, chest
radiologists, cardiothoracic surgeons, and clinical
oncologists. Nurse coordinators regularly review
consultation notes and track investigation results.
Overdue scans or missed follow-ups are identified
and rescheduled. Surveillance continues until the
lung nodule is confirmed as benign or malignant.

The demographic and clinical characteristics of
all recruited individuals including sex, age, smoking
history, and co-morbidities were retrieved from
the Clinical Management System of the Hospital
Authority. In pathology reports, cases where non—
small-cell lung cancer (NSCLC) could not be further
classified were recorded as NSCLC. In the results,
adenocarcinoma, squamous cell carcinoma, small-
cell lung cancer, and NSCLC were listed as mutually
exclusive categories. Cancer staging was assigned
based on pathological staging when available, or
clinical staging otherwise, in accordance with the
eighth edition of the International Association for
the Study of Lung Cancer staging classification.”
Patients with stage I or IIlung cancer were categorised
as early-stage, and those with stage III or IV disease
as late-stage. The STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
reporting guideline was followed in the preparation
of this manuscript. Primary outcomes were the
proportion of lung cancer cases detected and their
stage at diagnosis. Secondary outcomes included
invasive investigations performed, adverse events
related to invasive procedures, subgroup analysis
by referral source, avoidance of overdue scans and
loss to follow-up, and lung cancer treatment and
survival.

Statistical analyses

Continuous variables were reported as mean with
standard deviation or median with interquartile
range, as appropriate. Categorical variables were
reported as number and percentage. Clinical
characteristics between subgroups were analysed
using Student’s £ test or Chi squared test. Progression-
free survival (PFS) and overall survival (OS) were
analysed using the Kaplan-Meier method, and
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factors affecting survival were evaluated using Cox
regression analysis. All analyses were performed
using SPSS (Windows version 23.0; IBM Corp,
Armonk [NY], US).

Results
Study population

A total of 1471 adult patients with lung nodules or lung
masses were enrolled in the lung nodule surveillance
programme. Demographic characteristics are
summarised in online supplementary Table 1. The
mean age was 68 years; 726 (49.4%) were men, 954
(64.9%) were never-smokers, 150 (10.2%) were
current smokers, and 367 (24.9%) were ex-smokers.
Regarding co-morbidities, 140 patients (9.5%) had
chronic obstructive pulmonary disease, 35 (2.4%)
had interstitial lung disease, 59 (4.0%) had asthma,
and 105 (7.1%) had a history of tuberculosis. Of the
1471 participants, 291 (19.8%) underwent invasive
diagnostic procedures, resulting in the diagnosis
of lung cancer in 133 patients (9.0%), including
131 primary lung cancers and two cases of lung
metastasis from pancreatic carcinoma (online
supplementary Fig 1). Pathological findings of the
158 patients without lung cancer are presented in
online supplementary Table 2. Referral sources and
radiographic characteristics of 266 patients, including
133 with lung cancer and 133 matched controls
(matched by age, sex, and smoking history) without
lung cancer, are presented in online supplementary
Table 3. Among these 266 patients, 193 (72.6%) had
more than one pulmonary lesion, 67.3% of dominant
nodules were solid, and 50.0% were located in
the upper lobes. The median size of the dominant
lung lesion was 12 mm (interquartile range, 6-26).
Patients with lung cancer had significantly larger
pulmonary lesions (median size: 24 mm vs 6 mm,
P<0.001) and a higher proportion of part-solid
nodules (21.1% vs 3.0%, P<0.001) than those without
lung cancer. Referral sources among the 266 patients
included lung cancer screening (29/266, 10.9%),
incidental findings on CT or chest radiographs
(153/266, 57.5%), and symptomatic presentation
(84/266, 31.6%). There were no significant differences
between groups in referral source, nodule number,
or location. Among the 133 patients without lung
cancer, 31 (23.3%) missed scheduled follow-up and
12 (9.0%) had overdue scans. All were identified
by programme coordinators and rescheduled for
follow-up.

Characteristics of patients with confirmed
lung cancer

The characteristics of patients with confirmed lung
cancer (n=133), both overall and stratified by sex
(men: n=69; women: n=64) and smoking history
(non-smokers: n=81; current/ex-smokers: n=52),
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FIG I. Algorithm of lung nodule surveillance programme

are presented in Table 1. The mean age of patients
with lung cancer was 69.4 years; 51.9% were men and
60.9% were non-smokers. There were no significant
differences between groups in terms of age or body
mass index. Compared with male patients, female
patients had significantly lower cigarette exposure
(mean pack-years: 1.7 vs 25.7, P<0.001) and a higher
prevalence of epidermal growth factor receptor
(EGFR) mutations (66.7% vs 38.2%, P=0.008).
Compared with current or ex-smokers, non-smokers
were more likely to have adenocarcinoma (90.1% vs
73.1%, P=0.003), EGFR mutations (69.6% vs 22.5%,
P<0.001), and stage I lung cancer (55.6% vs 32.7%,
P=0.041).

Of the 133 patients with lung cancer, 92 (69.2%)
had more than one pulmonary lesion. Among the
dominant lesions, 60.9% were solid and 56.4% were
located in the upper lobes. The median size of the
dominant lesion was 24.0 mm (interquartile range,
16.0-39.3), and 48 (36.1%) cases presented with lung
masses. Male patients and individuals with a history
of smoking had significantly larger pulmonary
lesions (mean size: 37.2 mm vs 26.1 mm for men and
women, P=0.013; 38.8 mm vs 27.5 mm for current
or ex-smokers and non-smokers, P=0.014). Female
patients exhibited a higher prevalence of ground-
glass opacities (GGOs) compared with male patients
(28.1% vs 4.3%, P=0.002) and a lower proportion of
solid lesions (50.0% vs 71.0%, P=0.004). Non-smokers
were more likely to have pure GGOs (23.5% vs 3.8%,
P=0.004) and part-solid GGOs (28.4% vs 9.6%,
P=0.016) but fewer solid lesions (48.1% vs 80.8%,
P<0.001), compared with current or ex-smokers.
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TABLE |. Characteristics of patients with confirmed lung cancer”

2021 Hong All patients Male patients Female P value Non-smokers Current/ex- P value
Kong Cancer patients smokers
Registry

No. (%) 52317 133 69 (51.9%) 64 (48.1%) 81 (60.9%) 52 (39.1%)
Age,y 69 69.4 + 84 69.4 + 8.5 70.1£104 0.682 68.6 + 10.3 71577 0.082
BMI, kg/m? 23.3+4.0 23.3+34 23.3+4.6 0.969 23.6 +4.0 23.3+4.0 0.401
Non-smoker 81 (60.9%) 23 (33.3%) 58 (90.6%) <0.001 81 (100%) 0 <0.001
Smoking history, pack-years 13.5+21.9 25.7 £25.2 1.7+73 <0.001 0 39.9+19.9 <0.001
Nodule size, mm* 24.0 27.0 21.0 0.013 22.0 30.0 0.014

No. of nodules

1 40 (30.1%) 23 (33.3%) 17 (26.6%) 0.641 18 (22.2%) 22 (42.3%) 0.139
2 28 (21.1%) 14 (20.3%) 14 (21.9%) 9 (23.5%) 9 (17.3%)
3 3(9.8%) 5(7.2%) 8 (12.5%) 0(12.3%) 3(5.8%)
4 15 (11.3%) 6 (8.7%) 9 (14.1%) 0(12.3%) 5 (9.6%)
=5 36 (27.1%) 20 (29.0%) 16 (25.0%) 24 (29.6%) 12 (23.1%)
Unknown 1(0.8%) 1(1.4%) 0 0 1(1.9%)
Nodule density$
Solid 81 (60.9%) 49 (71.0%) 32 (50.0%) 0.001 39 (48.1%) 42 (80.8%) <0.001
Part-solid 28 (21.1%) 14 (20.3%) 14 (21.9%) 23 (28.4%) 5(9.6%)
Pure GGO 21 (15.8%) 3 (4.3%) 18 (28.1%) 19 (23.5%) 2 (3.8%)
Cystic 2(1.5%) 2 (2.9%) 0 0 2 (3.8%)
Unknown 1 (0.8%) 1(1.4%) 0 0 1(1.9%)
Lobar location of nodule
LUL 36 (27.1%) 8 (26.1%) 8 (28.1%) 0.986 24 (29.6%) 12 (23.1%) 0.577
LLL 23 (17.3%) 2(17.4%) 1(17.2%) 14 (17.3%) 9 (17.3%)
RUL 39 (29.3%) 21 (30.4%) 8 (28.1%) 20 (24.7%) 19 (36.5%)
RML 6 (4.5%) 1(1.4%) 5 (7.8%) 5(6.2%) 1(1.9%)
RLL 26 (19.5%) 14 (20.3%) 12 (18.8%) 18 (22.2%) 8 (15.4%)
Mediastinum 3(2.3%) 3 (4.3%) 0 0 3(5.8%)
Histology
AdenoCa 3644 (69.7%) 111 (83.5%) 56 (81.2%) 55 (85.9%) 0.113 73 (90.1%) 38 (73.1%) 0.003
NSCLC! 729 (13.9%) 10 (7.5%) 4 (5.8%) 6 (9.4%) 6 (7.4%) 4(7.7%)
SCC 522 (10.0%) 6 (4.5%) 5(7.2%) 1(1.6%) 0 6 (11.5%)
SCLC 300 (5.7%) 3 (2.3%) 3 (4.3%) 0 0 3 (5.8%)
Others' 36 (0.7%) 3(2.3%) 1(1.4%) 2 (3.1%) 2 (2.5%) 1(1.9%)
Mutations
WT 37 (33.9%) 28 (50.9%) 9 (16.7%) 0.008 10 (14.5%) 27 (67.5%) <0.001
EGFR 47.5% 57 (52.3%) 21 (38.2%) 36 (66.7%) 48 (69.6%) 9 (22.5%)
ALK 3.8% 6 (5.5%) 1(1.8%) 5(9.3%) 6 (8.7%) 0
ROS1 2.6% 3 (2.8%) 1(1.8%) 2 (3.7%) 2 (2.9%) 1(2.5%)
Others't 6 (5.4%) 4 (7.3%) 2 (3.7%) 3 (4.3%) 3 (7.5%)
Stages
| 17.4% 62 (46.6%) 26 (37.7%) 36 (56.3%) 0.160 45 (565.6%) 17 (32.7%) 0.041
Il 5.0% 0 (7.5%) 6 (8.7%) 4 (6.3%) 5 (6.2%) 5 (9.6%)
1] 12.9% 16 (12.0%) 11 (15.9%) 5(7.8%) 6 (7.4%) 0(19.2%)
1\ 56.9% 5 (33.8%) 6 (37.7%) 19 (29.7%) 25 (30.9%) 20 (38.5%)

Abbreviations: ALK = anaplastic lymphoma kinase; AdenoCa = adenocarcinoma; BMI = body mass index; EGFR = epidermal growth factor receptor;
GGO = ground-glass opacity; LLL = left lower lobe; LUL = left upper lobe; NSCLC = non—small-cell lung cancer; RLL = right lower lobe; RML = right middle
Iobe ROSI = ROS proto-oncogene |; RUL = right upper lobe; SCC = squamous cell carcinoma; SCLC = small-cell lung cancer; WT = wild type
Data are shown as No. (%), mean £ standard deviation or median, unless otherwise specified
t 747 unknown cases (clinically/radiologically diagnosed) are not listed in the table
¥ Pulmonary lesion size, median largest diameter
§ Dominant pulmonary lesion
I Adenocarcinoma, SCC, other malignancies, and NSCLC were mutually exclusive
T Include two cases of secondary lung cancer and one case of spindle cell tumour
t Include MET abnormalities, RET rearrangements, HER2 mutations and amplifications, and RAS mutations
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Diagnostic investigations

Among the 291 patients who underwent
invasive investigations, two experienced a small
pneumothorax following transbronchial biopsy
during bronchoscopy, and five developed a minor
pneumothorax after CT-guided biopsy of a lung
lesion; all resolved with conservative management.
Another two patients had a large pneumothorax
following CT-guided biopsy of a lung nodule,
requiring chest drain insertion, which was removed
after 3 days. One patient developed trace perilesional
haemorrhage after CT-guided biopsy of a lung lesion,
which was managed conservatively. No patients
who underwent invasive procedures experienced
complications such as haemothorax, respiratory
failure requiring mechanical ventilation, or death.
The diagnoses for the 133 patients with lung cancer
were established using various diagnostic procedures:
39 (29.3%) cases via bronchoscopy with or without
endobronchial ultrasound; 32 (24.1%) via CT-guided
biopsy of a lung lesion; 44 (33.1%) through surgical
biopsy; nine (6.8%) through cytological analysis of
sputum, pleural fluid, ascites, or pericardial effusion;
seven (5.3%) by ultrasound-guided fine needle biopsy
of cervical lymph nodes or subcutaneous nodules;
one (0.8%) via endoscopic ultrasound-guided biopsy
of an adrenal lesion; and one (0.8%) through liquid
biopsy detecting EGFR mutations as the patient
declined tissue biopsy (online supplementary Fig 2).
Of the 133 patients, 17 (12.8%) underwent invasive
investigations at metastatic sites.

Lung cancer stages

Among the 133 lung cancer cases, 62 (46.6%) were
stage I, 10 (7.5%) were stage II, 16 (12.0%) were
stage III, and 45 (33.8%) were stage IV. No cases of
adenocarcinoma in situ arising from GGOs were
identified among the 291 patients who underwent
invasive investigations; however, five cases of
minimally invasive adenocarcinoma (pT1lmi,
pathological stage A1) were detected. The proportion
of stage I lung cancer in the lung nodule surveillance
programme (46.6%) was significantly higher than
that reported by the Hong Kong Cancer Registry
(HKCR) in 2021 (17.4%, P<0.001).! Conversely, the
proportion of stage IV cases was significantly lower
in the surveillance programme (33.8%, 45 of 133)
compared with the HKCR data (56.9%, P<0.001)
[Fig 2a]. Overall, 54.1% (72 of 133) of cases in the
surveillance programme were diagnosed at an early
stage (stage I-1I), compared with 22.4% in the HKCR
data (P<0.001) [Fig 2b].

Lung cancer treatments

Of the 133 lung cancer patients, 60 (45.1%)
underwent surgical resection; seven (5.3%) received
stereotactic body radiation therapy; 27 (20.3%) were
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treated with systemic chemotherapy with or without
radiotherapy, combined chemoimmunotherapy
(chemolO), or IO alone; and 21 (15.8%) received
targeted therapy. Three patients (2.3%) received
palliative radiotherapy as their first-line treatment.
The remaining 12 (9.0%) patients opted for best
supportive care, one (0.8%) patient pursued
traditional Chinese medicine, and two moved out of
Hong Kong. Two cases who left Hong Kong were lost
to follow-up after diagnosis.

Compared with non-smokers, a lower
proportion of patients with a history of smoking
underwent surgical resection (45 of 79 [57.0%]
non-smokers vs 15 of 52 [28.8%] current/ex-
smokers, P=0.0014) and targeted therapy (19 of 79
[24.1%] vs 2 of 52 [3.8%], P=0.0019). In contrast, a
higher proportion of current/ex-smokers received
chemotherapy, chemoradiotherapy, chemolO, or IO
alone (8 of 79 [10.1%] vs 19 of 52 [36.5%], P<0.001)
and best supportive care (2 of 79 [2.5%] vs 10 of
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52 [19.2%], P=0.0014) [Fig 3a]. Patients diagnosed
with stage I lung cancer primarily received surgical
resection or curative RT, whereas those diagnosed at
stage III or IV were more likely to receive systemic
therapy or best supportive care (Fig 3b).

Lung cancer patient survival

As of the survival analysis conducted in April 2024,
the median survival for all patients had not been
reached. Among patients with late-stage lung cancer,
the median PFS was 282 days (95% confidence
interval [95% CI]=52-512), and the median OS
was 438 days (95% CI=137-739). Both the median
disease-free survival and OS for patients with early-
stage lung cancer had not been reached at the time
of analysis (Fig 4).

Univariate Cox regression analysis revealed

—
©
=

that female sex (P<0.02), age (P<0.001), smoking
history (P<0.02), lung lesion size (P<0.001), disease
stage (P<0.001), and surgical resection (P<0.001)
were significant predictors of both PFS and OS.
Multivariate Cox regression analysis showed
that male sex, age, and late-stage disease were
independently associated with survival. For male sex,
the hazard ratios were 2.831 (95% CI=1.066-7.517)
for PFS and 2.931 (1.107-7.756) for OS (P=0.037
and 0.030, respectively). For age, the hazard ratios
were 1.082 (1.040-1.136) for PFS and 1.117 (1.067-
1.170) for OS, and for late-stage disease, the hazard
ratios were 12.664 (4.405-36.408) and 11.791 (4.132-
33.651) for PFS and OS, respectively (all P<0.001)
[Table 2]. There were no statistically significant
differences in survival rates based on nodule
characteristics or locations.
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Discussion

In this single-centre study, the implementation of
a lung nodule surveillance programme resulted in
54.1% of lung cancer patients being diagnosed at an
early, potentially curable stage, which may contribute
to improved survival outcomes. Compared with
HKCR 2021 data, this reflects a 31.7% increase
in the proportion of early-stage diagnoses (from
22.4% to 54.1%) and a potential 23.1% reduction in
the proportion of patients diagnosed with stage IV
disease (from 56.9% to 33.8%).

The prevalence of lung nodules detected in
lung cancer screening trials varies considerably, with
reported rates ranging from 6.8% to 50.9%.7'*** The
National Lung Screening Trial showed that 96% of
nodules detected in high-risk smokers were non-
malignant.> The Taiwan Lung Cancer Screening in
Never-Smoker Trial, a multicentre cohort of 12011
never-smokers, revealed a lung nodule prevalence
of 17.4% and a cancer prevalence of 2.6% at baseline
screening.”® An ongoing clinical trial in Hong Kong
is investigating lung cancer screening in individuals
with a smoking history or a family history of
lung cancer?* Although low-dose CT screening
is a proven modality that significantly reduces
lung cancer mortality in some countries, current
guidelines recommend screening only for a limited
high-risk population. Moreover, the detection of
incidental lung nodules has increased with the
widespread use of CT scans.”? In our study, such
nodules accounted for 57.5% of all cases. Increased
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TABLE 2. Multivariate logistic regression analysis for survival of lung cancer patients

Progression-free survival*

Overall survival

HR (95% CI) P value

HR (95% CI) P value

Sext

Age

0.037
<0.001
0.741
<0.001

2.831 (1.066-7.517)
1.082 (1.040-1.136)
1.154 (0.493-2.699)

12.664 (4.405-36.408)

Smoking*
Stage$

0.030
<0.001
0.865
<0.001

2.931 (1.107-7.756)
1.117 (1.067-1.170)
1.075 (0.466-2.484)

11.791 (4.132-33.651)

Abbreviations: 95% Cl = 95% confidence interval; HR = hazard ratio
" Disease-free survival for patients with early-stage cancer

T Male vs female
¥ Non-smoker vs current/ex-smoker
§ Late-stage vs early-stage

referrals for incidental nodules likely contributed to
longer waiting times for follow-up appointments.
Previous studies have reported delayed or failed
tracking of incidental pulmonary nodules in 40% to

70% of patients,®?

and one study reported a 27% loss

to follow-up.”” A dedicated lung nodule surveillance
programme can complement lung cancer screening
by facilitating early detection in individuals who do
not meet current screening criteria but present with
incidental pulmonary nodules. In our study, overdue

scans (9.0%) and missed follow-up

appointments

(23.3%) were promptly identified and rescheduled by
programme coordinators, ensuring close monitoring

and timely
outcomes.

©2025 Hong Kong Academy of Medicine. All rights reserved
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Lung nodule surveillance programmes have
shown success across various settings. For example,
the lung nodule registry at National Jewish Health
established a database of patients with identified
nodules, resulting in improved follow-up imaging
and a stage shift towards earlier lung cancer
diagnosis.*** Similarly, a comprehensive programme
in Tennessee in the US reported an increase in
the proportion of stage I or II cancer diagnoses
from 23% to 38% following the implementation of
electronic and manual chart reviews.’® The lung
nodule surveillance programme in this study not
only actively tracked reports but also provided
clinical assessments, estimated patient cancer risk,
and optimised guideline adherence. Our findings
echo those of previous studies: stage I and II lung
cancer was detected in 54.1% of cases, compared
with 22.4% reported in the 2021 HKCR report.

Smoking remains a significant risk factor for
lung cancer in both men and women.?® Our study
showed that smokers presented with larger nodules,
more advanced disease stages, and a lower likelihood
of undergoing surgical resection compared with
non-smokers. Unlike Western populations where
10% to 20% of lung cancer patients are non-
smokers,” approximately 38% of lung cancer cases
in Asia occur in non-smokers.>'®?% Qur findings
reflect this regional trend, with 60.9% of confirmed
lung cancer patients being non-smokers; among
them, 38.3% were diagnosed at a late stage. Non-
smokers in our cohort were more likely to have
GGOs, adenocarcinoma, EGFR mutations, and
early-stage lung cancer at diagnosis—findings
consistent with previous studies.?**3” These results
suggest that lung cancer control efforts in Hong
Kong should target both smokers and non-smokers
with relevant risk factors.> Beyond smoking status,
emerging research highlighted sex-based differences
in lung cancer biology, including hormonal factors,
molecular changes, genetic predispositions, the
presence of human papillomavirus, nontuberculous
mycobacteria, and prior radiation therapy for breast
cancer.®

Previous studies have shown that improved
survival is associated with stage shifts.®* For
example, Yang et al® reported an increase in stage
I disease from 15.9% to 58.8% and a decrease in
stage IV disease from 60.3% to 25.7% between
2006 and 2019, during which the 5-year survival
rate for lung cancer in Taiwan rose from 22.1% to
54.9%. In the present study, although the median
PFS and OS had not yet been reached at the time
of analysis; patients with early-stage lung cancer had
significantly better survival outcomes. Multivariate
analysis identified sex, stage, and age as independent
predictors of survival, while no significant survival
differences were observed based on nodule density
or location. These findings suggest that although the
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physical attributes of lung nodules are important
for diagnosis, survival outcomes are more strongly
influenced by factors such as stage at diagnosis,
patient demographics, and treatment strategies.

Limitation

This study has several limitations. First, the follow-
up period was relatively short at just over 15 months,
and the median PFS and OS were not reached for
early-stage patients. Second, the observational
design of this single-centre study limits the ability
to establish a causal relationship between the lung
nodule surveillance programme and the observed
stage shift. Although patients with clinically
metastatic lung cancer were not excluded, the study
cohort may not fully represent the broader lung
cancer population in Hong Kong. Nevertheless,
the findings provide indirect evidence that a lung
nodule surveillance programme may facilitate early-
stage detection. To confirm the programme’s impact
on stage shift and survival outcomes, randomised
controlled trials or case-control studies comparing
enrolled patients with non-enrolled but eligible
patients are warranted. Furthermore, local studies
evaluating the cost-effectiveness of such programmes
would provide further evidence to optimise care for
patients with lung nodules.

Conclusion

This lung nodule surveillance programme improved
follow-up compliance and facilitated timely,
appropriate investigations for high-risk patients.
Consequently, more than half of lung cancer cases
were diagnosed at an early stage, enabling provision
of curative treatments and potentially contributing
to improved survival outcomes.
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